


������������	
���	�
�

��
���� �����
������������ ������

�������������	����
��

��
����	�

������������

�������������	����
��

	 
!����"����#���	�$�

��
�%� �����
����� #���	�$�

�������������	����
��

��
����$ �����
����� #���	�$�

����

��
����#� �������
��
���"

������������


���	����������
����������������� !�"���#

$�%���"����!&&"�' ��������������!%���

��
&��$' �����
�����#((�	)*+

�������������	����
��

�'
 �'
���� �����#

��������($��)��%'���"�*���&�

�

�����' �����
����� #���	�$�

�������������	����
��

�

�������"��� ��%��


���%��������

��
���� ����
�������"�#*,�-�+*�$�� ��%���������

�����
��� #��
	�$��

�%��

��"

������

.���"

/

������

.���"

/

��%�&�


���� �����	
� ��+�
, ����
�� ���������� �
��

�������������������������������������������

�	�� ��� ��
� -	�./�0#1��2 �	��		��� ��� ���

�����������	� ��������
��#��3  �������
�!�

�����	��"�
��
�4�5(�6#1
� �	������	��		�#

�

�&��������

��"
���
�#��������

���� �����'��$������	�
�������

��%��������

�����������

��
��� 0���
�#�������1

��%��������

���%��������

!����� ������$

���7�8�

.�%'��

��&"���'��7

9�1�
:	

�&�&�


(
6.15����6�6���;��

$%&���$�'�

%��(���'$)*

����&�������

��2#

��
����	��	.!�����$

��
���

��"

������
�

��"

��	� ��� ��	� <�

�% �<�	�,�$�

9"!��<�	��%�=�&���%�">

(%�'�%�"�0���'�?
6���(�;��6���;��6#5��+ $,-.�/�0��,-10�),-2�&,-�.

�)3+����- �
���������	
����
�����������
�����

�����������������������������

�$
���� ��%��&�2
����� �!&&"?������ @!�"�+�%� �A8AB�� �!�&!�� &"!��
<��56�

���� @!�"�+�%� "�%�'�%� �% � $��&!�'�� $�%���""' � @���'�?

����'�� 6��&�$�� ��C'D� 
���� E� �� � E� <
��� ��F� �:*�

���!" '������&���

�$
���� �&���&�2

,�����!&&"?��������""� '"�G'��!&����<�����&���(%$"! '�

$��$!���@�'�:'���% ����&��'��!"�'%�!*�������������$�����

&��'�� �� 
��	� ��0A6	� ���%�$'�G'��� <� $�*��� ��$:'��

�% ��""�*�����"'� ������' �$��$!���@�'�:'���<����E�
�� �E

�������F��:*�

�$
����
��������	�
����
��	�

��"

#,�4(�5(+

�),+�5+�

( '�"� ����H�9F�@!��������#;�5��% �����&''$�

&��$'���%*� ��� $�%� ��!% � "�:'� 
���	����3� �'�?

"���$!��'%��=�����E>���:'������ '�"�����&����@"'

���:�������@"'��'"'$��G��?� ��%����
���C��'�%�

%��'E������"�'������&!�$���'��


�	 �;+<�<�� �5�9� %��� �G��"�@"'

I�BB�6

�;+<�,���%�� �!��� $�!&"'�� � '�"� ���� �;+

<�<��I��B�0

��"

���$6
��



��������	
���
�

�
���
������	

�
�	���
����

�
����
���������

��������

��
��������
����	�����������	�
��
���	�����

��������
��������	
���� ����
����	�!���	�

�������
�	�������"���������

��������
�����
������

�	�	�����	�
��
	�����

#$%����
�����	�
���


��	��������
�	��
��

&'
�����	�
����

���	�(�)*'+,�

+���-	�����������	

�����
���	
���
���

.%/�.0��������

.%0/�.0��1��

�2%��	����
��

��-	�����
��	

��	�
���"�����

���	���

+�"�	
�����"	����
����
��������345�#�645���	�

*�""	�

�	��"��
���

�
����	�

�	�	�-	�����	��

7��./�.�48

����������	
�����
9�	������	����������	�������
���

�	�����-	�� ��	��
��� �	
��	
���� ��

�
��
����������,:;�����!
��	����	�

<��� �
�� 
���� ��	� ��� ���� +!*�

��	�
����� ��� ���=�������� 
���� 
�

	>�	��
�� )!�� ������ !���� :?'+�

�%%��	�����
���������.0�����

����

��
����� ������������ ������

������������������

��������
���� ������������

�!������
"� ������������

������
�
���# ������������

������������������

������
�
����# ������������

�������
�
��� ����������������$�

�������#
�� ���������

��
���� ������

 
�"	����	�
��	�

���		��
���+!*����
�	

�����
�������
-�����	�

.%0�������
����.0

���$%�����5	
���	�

�%%��	�����;,;���

�
�������	����������

,:;��@A������	�

���������
���
���

�	����	���

 
�"	� ������� ����

��
�� 
���� -��	�

�������
���
���
��

�>�� .%0/�.0


��� �	���	� �	
�

�����

B����
���-	���������

�	
���
���
����
���

��
���
��	>�	��	���>�

!�
	�����.%/�.0�

5	
���	����
������
��

�	�	������
����	�
��
��	������
��C�	D���	��<�E�$7%%F��

0�,4�'A,*+�0�@'�*A
;93'*+)'

�������#
�� 

;4+  ':)'*��� 45� �:'+*�+?!7%�7G%� H7$I. @�

*+:)'*�2774 45� �:'+*�+?!7%�7G%� H2I. @

@��;93'*<�� ��� �:'+*�+?!�

J%%�7%%%0�96, H7�I.� @

@��;93'*<�G G�� �:'+*�+?!�

.%�.J?48�J%%�7%%%0�

96, H7�I.� @

:'0

@��;93'*<�$% $%;?�� �:'+*�+?!

J�%�JJ%?48

.%0��:/�$%%0�96, H7JI.�@

���������	��
������


K�7JJ���J$%?48

K����	�
��	�.%�9����

K�!�
	��%����%0�/�

%����%%0��
����	�

K�?	
���	�����

���/�

�	��	��	����
	��L�3�0*

K��	�����-�����0������������
�	��	��	�����

K�+����
���7%M�
���������
�	

K�����	����9���I�

K���8	�2.�>�2$�>�I.���K�0	�"����2%"

"%&��� � ��"
�� �!�'���(

��
���� 


�
����#

��)�����������

	 &
K�7JJ�7JG?48�,>/*>N�5?

K�J�%�JJ%?48�,>/*>N�5?

6�� ��� G0� ��� 
����  ������ �
��

�	���
���&��
��	�(�����	���-	��


"	������7%%�48����7�%%?48

��������"�������� �	�	�-	�� ,���

��� 
� "�	
�� �
���� ��� �
-	� 
�� 
��

���	�� 
�	�� ���� 
�	� ��� ����

��
-	���

# ������
� �% ��	��#�	��*
%�

���������

��!��((*��+����%
*" �

6���
�
��	���	D�	������-	�
"	�
����

������	��345�
���645 ,3�
������+?

���
��
����5? ���
��
���
���+?�
���

�
���

�����(,� %��"-��

,������������	��������""	�����	�3A�.*

���-��	����
���	�-	���
�
���������

���		�
�
�	����
���

C.%/7JJ/J�%?48F�
���
����������

���������	�	�����������.%%�48������

III?48�

,� %��"-���

��)����

	 &

�
����	����%�/�77.3�+;�������
�����>	��7��23�������


�����+���������������
����.�+�����	
���9-	��-����


"	� 
��� �-	�� ����	��� ����	��	�� 
��� �
�� ����	��

?	
���	��72%���C0F��$.���C4F�
���7I%���C@F

�# �.�
 
���	 

����/�%&
��#
��� �/�& ��%�//*,&
��%�

45�,�
���	�-	���

�;�$%G�>� ��������������HJJI�%%�

�;�$�. ��������������������H�II�%%�

,��.%� ��������������������HJ�I�%%�

,��G2%� ����������������H.JI�%%�

?5B�I%�% ������������H77.�%%�

?A��7� ������������������H72I�%%�

�)��%�% ����������������HJ2.�%%�

5,�I�% ��������������������H2II�%%�

345/645��
�	/?����	

,�
���	�-	�

�%%7�>J ����������������H77I�%%�

G%%7������������������������H7J.�%%�

$%%��>� ����������������H7�.�%%�

@*�?%G,4������������H7G.�%%�

�;�I7%4 ������������������H2II�%%�

,?��.7' ����������������H��I�%%�

,?�$%�'����������������H7II�%%�

?5B�IJ%GA ����������H7JI�%%�

5,��I%*������������������H7.I�%%�

5,��I%*����>���������H�JI�%%�

5,�GI%*��� ��������������H�II�%%�

5,��%%%? ������������H�JI�%%�

5,�.7%% ������������������H7II�%%�

5,�27%%* ��������������H�II�%%

345/645�4
���4	��

,�
���	�-	�

+,�J%% ��������������������H77.�%%�

+,�G%% ��������������������H7$.�%%�

@B�;J ����������������������HGI�%%�

�;���*' ������������������HII�%%�

�;�,$' ����������������������H7II�%%�

,4�@$'��������������������H�JI�%%�

E4�G ������������������������H$.�%%�

5,�J7*�>� ��������������HII�%%�

3A�.* ����������������������H7II�%%�

�����

-	�*	�	�-	��

�;�*$7' ������������������H�JI�%%�

�;�*$� ��������������������H�II�%%�

:*@��J.)� ����������H�JI�%%�

:*@�.�.�>� ��������H.�I�%%�

:*@�.�.����������������HG�.�%%�

*�2�$ ����������������������HII�%%�

��
��	���?����	/�
�	

+*�.%%%L�����������HIII�%%�

*@�.%%3A ������������H.II�%%�

�;�!;*7%%%����������H7II�%%�

�;�*$%%% ��������������HJII�%%�

�;�*2.%% ��������������HIJI�%%�

+A�$%%' ����������������H�II�%%�

6�;�$2%A , ��������H�JI�%%�

��
��	���4
���4	��

+*�7.%% ����������������H77.�%%�

+*��%%% ����������������H77.�%%�

+*�2%%%�>�����������H7II�%%�

+*�2�%%��� ������������H�II�%%�

'>����	� ������������������HJII�%%�

6�;�G%A ,������������H.I�%%�

3,�7.% ��������������������HII�%%�

��
�����+��	�����	�

!E�I%%��������������������H�II�%%�

+ �2%%A������������������H7�II

�<�� ��������������������������H$.�%%�

 !?7JJ��.�72% H72I�%%�

+�! ��������������������������HI.�%%�

@�$% ������������������������H�I�%%�

5 ���>� ��������������������HII�%%�

@�
	345 ����������������H�.�%%�

E!�7%%��������������������H.I�%%�

+,��%%%�>� ����������HG.�%%�

!����	��.����������������HII�%%��

?E�$%� ������������������HJI�%%�

;,6�2 ����������������������H�.�%%�

+,�72% ��������������������H�JI�%%�

!��2. ����������������������H7$I�%%�

*��2.%% ����������������H�I�%%�

+?,������������������������H.%�%%�

5+A�7������������������������H7�.�%%�

:�*�7% ��������������������H7II�%%�

:,*�7 ����������������������HII�%%�

E+?�!��� ��������������H7II�%%�

E!;�IG7� ��������������H�2.�%%�

'E�J ��������������������������H�.�%%�

4��. ������������������������H�.�%%�

?5B�J���A ����������HJI�%%�

?5B�J.� ����������������HJI�%%�

?5B�JI%A� ������������H$I�%%�

?5B�I�7 ����������������H.I�%%�

?5B�IG�; ������������H7JI�%%�

?5B�I2I; ������������H�7.�%%�

?5B�7%�%+ ����������HG.�%%�

?5B�7�$2��������������H7$.�%%�

?5B�7�2I? ��������HJI�%%�

?5B�2G�7��������������H7�I�%%�

*6�J���I.������������H7JI�%%�

?? �7JJ��. ��������H.I�%%�

�%%%+�L����������������H�2I�%%�

!����� ����������������������H7JI�%%�

�!�.. ����������������������HJ.�%%�

!���. ����������������������H�I�%%�

@�!�IL��������������������H7�I�%%�

+,�7�% ��������������������H$I�%%��

	 &���
������/*
�
 � ���&���%�/ /

?
�	����,�����4�"��!�
	��������
������	����-	���2%�

���G���!�����	��	��"�	��������	�5,�27$��*5��
����	�

����
���	�
��	�� ���5,�27$�
��	��������	���?	
���	�

7J2�>�..�>�7I%���

#*
��(

����
�����������

���'��
�����������

	 &

%/ �
�*

��� �

%�" ����

�
���		 � ����
%��
(��
�	

,�	� *�)����	� 7��

�� 7��23� @; ������������� ����	�


���� 9-	�� -���
"	�� :���
�� 
��� 6��	�� -���
"	� �����
�

�����

�����(

& %�����	��
	

�0���1�23��(�42�(564��0��57��(7�$�������8



��������

��������

����������	�
��
�������
��������
���

	���
�������������������	��������
��

��
����� ����� ���� ��� �� �� ���� �����

	������ ���� 
���  !"##�� ��������

�
�	����$����������
��
�	��%����������

���������������	�����
�������������

�
�����&���
�����	������	����������

���	��

'�����������
(�������


�	�������
�	���

!����������)
����

*��
�����$�����������


���!�	����
�

$����������+
���,�
-
��.�

��/�0�������

����12�3��12�0�� ��04�
��

$'�567�-
�����

����������	
���

��������
�	�

�����������
�

��������
	�����

7
�������
�	������������
���

�
����������
��������!�����

	�����	����	��
������

#	
	�8� *��
����� )
���� ��

$����
������������

�������������	��������	����	������������

�
���
��������#*�/3��$��������'9����	

����

:��
	� +
���� 
��

���
	� ��������


����� �����;�����

<��	�����	���������

�1��44��3�%����44!-=�0"�4"�44".44&���>.?�?0����

�1�.44��3.4���0�0!-=�0"�4"�44".44&��>.?�?0���

�1�@44���3�%���0�0!-=�0"�4"�44".44&��>@?�?0����

������		���
�	��#A��/?���7�"B!#���
�������/&����

 #9�
�������

�
��
�
�
�

�
��
�
�

!���� �
�� �
��
��	�

B!�34�# 34� �04�.44(-=

B!�30�# 30� 304��44(-=

B!��4�# �4� 344�304(-=

B!�.4�# .4� 04�%4(-=

B!�%4�# %4� 04�@4(-=

!���� �
�� �
��
��	�

B!�34 34� 304��04(-=

B!�33 33� 304��04(-=

B!�3� 3�� ?4�3�4(-=

B!�30 30� 344�304(-=

B!�36 36� 3�4�304(-=

B!��4 �4� %4�344(-=

B!�/4 /4� 04�@4(-=

B!�.4 .4� .4�04(-=

B!�%4 %4� �0�/4(-=

�����

>3?�?0��

>3?�?0��

>3?�?0��

>3?�?0��

>�.�?0��

>�.�?0��

>�@�?0��

>�@�?0��

>�?�?0��

������

>�.�?0�'

>�@�?0�'

>/3�?0�'

>/6�?0�'

>03�?0�'

C�
����
�	����	����

!A�3 0.D�E AC9�F���DG

!A�� 0.D�E AC9�F��6DG

!A�/ 0.D�EHAH� AC9G

!A�. �6D�EHAH� AC9G

>//�?0�'

>//�?0�'

>�@�?0�'

>���?0�'

��������	
��
����������

�������������
��	��)
����
����
������I
�
�


��� ��������� ������������  �
	����� ������

�������� �
���� 	�
���������� 

	�������� ���


���#A��/?��)���
��;	� �����
��	�������		��

���	����
�(�	��

�
(��
����(�
	�����������,

3..�&-0 ���0�����@�@����4�?/������������>�@�?0��

3..�&-% ���%�����%�@����3�6?������������>/6�?0��

3..�&-34 ���34����?�6������/�������������>.3�?0��

./0�&-% 64����%�����%�@����4�%��������>�?�?0��

./0�&-3� 64����3������3��%����3�03���>/0�?0��

./0�&-30 64����30�����3.��������3?���>.3�?0��

�������
���
�	���������������
�����.��

#������ 0��1 .���1

�
��� 0 .

'�+��
�� %4��34� .4��34�

�
��
��	��34�.4�  ���  ���

�
��
��	��%4� 344(-= H"�

B����
��� 3�3083 3�3083

��
�� 3(&�'& 3(&�'&

��
�� 3D������ 3D������

������ 3��0D 3��0D

��
�(�	���=� 3�60D 3�60D

-����	 �0�	�3D�E6�@.�G �3�	�0D���E@�0��G

&����	 36�����E6�6(�G� 30��������E@�%(�G

&����E33�(��G 3/(� �

���������������������

J$�
��(����������	�KC�
�����
�	�
�������	�����+�

������
�-��	����
���D�����	���&
	����:/AI1�

'��	������
���
����	������������
����
����	����
��


�	��	����
���+��	��
����'���(�	���������,

	
���
����
��������������

����� ������ � !"���

��#�$

��%�����&����'

���������(��)'

���������(��)*

���������+���'�

�#�,��#���

(����-�#��.����/�	,�

A+���	����
���
�������������
�����������

��	��
������������������$	����
����	�
��

����� ����	���� �+��� ��� 
������� ������

	����� �
(�� 	���� 
� �����
�� �	����  $		��


�	��/�0���<
�(������

�����))� �'�����

$��
���������������=���1- 


�	���
����	�����	���)#�304���


��������
��	��I
�
������
���

�
�	�����������	��$	������������


�	�����	��������
�	����	
��

�����	������		����������������
��

��
������������
�	���
����

/����) �0������

'�BB$�:7�'-�B:7�'A97#� �������	
����	

���	
��
���

����,�+�� ��������(,+

��������(,+

�����(,+

������������

�-����(�����

������ ��	�
���
��
 ��������

����
� �	�
���
��
 ��������

��������� ���
���
��
 ���������

�������������	�
���
��
 ��������

7
�������	���������������
�	����	���
��H��'
���
�(�

�'���
�����
���
����
�	���
�

#�������� 
�	�� 	���������


�	���
� 
��� �'� �
		���

��
������ $�� ���� 
��� 
�	���

�44� �	� ��� ��� ��� 	��� �
���

��������������������
����	�

��
�� ���� 	��� ����������

H�	���	���
��
�����	����	���

�������
������ $	;�� 	�
	�����

����
����	;�����(�	���=����

K������	��
��� !�	�
���

����������	
����/4!-=


��� ?44!-=� 
��������

	��� 	��� 
������ $	� 	
(��� 


��
�	�������
������������

&B�0443 ���������� 


������	�� �����+��� 
�	�


�	�� 	������� �(��� ��		���

�������� 
�<��	���	� 
��

����	�������
(���������&B�

044� ��������
�����	�
���


��
�	����������	����
��


��
���
�������
����	���

$	�
����
����
�'$�1����	�������
�	����	������$����
��

�AB������+������		���
�	��	������
	����������������

	��������+����
������������������
�����������
���	��

�
���� ��� ����� 
� ��
� �������� ��	���� 	�� 
�����

3(��� ���������� ��� ���������� 
��� ��
��� ��� 	��

	�
����		����

&B�0443�>??�?0 &B�044���>30?�?0

#�)�'��'-7B#

+���������������&��1+/2

L�B
����9'���044!-=

L���
���30&"04&

L�1#&B�3�3083

L�'�����	����C��0?

L�04�A���������
���

L�#�=��/.���6���

L�&����	�64�

�'������


��� ����

	
�����

�����	����

	������

�����	����

���"� 64��� ������ ��
��� ������
��


�	���	
��������	������		������/�����	

�
��
���
���#A��/?����(�	��

������ 
��� ����� �������
���


�	���
��� ����	����� 
��� ��������


�	��
����
��

��������
�	�����	�

����

9�
���
�����"64���

&�/4 /"@���3�30������ >/?�?0�'

&�04 .�0"6�����3�%������ >.?�?0�'

&�/44 @�0"?���/�3������ >@.�?0�'

��������
���@�"��"64���

&��444 4"@"?�����0������ >@?�?0�'

&��%0 ���0"%	��
����
�	��

�C��0?��
��

>3.�?0��

&�6?44 ��"64���0�M

6�0�������	��3�0%�

>/��?0��

&�@�6 @��"����"�64����

��"�.�0�6���������	��

3�@���

>/.�?0��

&�664-� ��"64���
����/��

"�0�0�������	��3�3�

>�.�?0��

�CC�&$�-��$C�A17B���#7#�

�
��
�
�

�
��
�
�
�
�

�3	������(� �4������

��

����
���
�	������
�

�����������
�	���
�����

	���� 
��� ���+���

���
�	���	������+����


�+��������	�+����	���

��� �
�	������ ��	
���

	
����
�� ���	����
��

�������+������
������

+��%)) '��!5�+�!6�����7�

����� �
���� ��� ��������� ���� ��������� ��+��	��� 1


�	���
���
��������
��04�A����������������

�����.��*�.83�+��	
����
���

��� ���
�� ���� ������� ��������

���	
�����������	����������

�����
���� �
�
���� 
�	���

�
�� 
����� ��N�� 
��� ��	

���������

���'� �!84
�

��(����� �
9��
��!84


����B7!���C.� ��� ���
�.83�����

���	�	�����
����
���������
�����

����� 
���� 	�� ��
�� ��	���
�����

������
������	���
��	��	��������


	���� ����	����� N���(�� +��	
��

�
������ ������	� 	���� �
����

�
��	
�����	��	��
�
�����+���



���� �
���� ��� ��
���� '
�� ��

�����
�	��
�	�
���
	����

��'�����

��������

�����#��.����#���,+���

	�����#�����(-�,�����,��

3�%!-=���/4!-=�304&

B������������
	
� ��
��� �� <��	�3�1�
	�044��� �

I��	�������	���	
����	�
�����+���
���
�	���
�

-
������ 
��� ��
�� ���� ���	���� ��	� 
�	�� ����


����� �����
���� �
���� 	�
�� ��	���
�� �������

#���������A*�����:0B1���	��

�'%������

��������

��')�����3�((/��-�3

�-���-��

�'���������'� �!84




5!"#$%& ♦ !"#$"%&"'()**)

RADIO SOCIETY
OF GREAT BRITAIN

THE NATIONAL SOCIETY WHICH
REPRESENTS UK RADIO AMATEURS

Founded in 1913 incorporated 1926.
Limited by guarantee
Member society of the

International Amateur Radio Union
Patron: HRH Prince Philip,
Duke of Edinburgh, KG, KT

Membership is open to all those with an
active interest in radio experimentation

and communication as a hobby.
Applications for membership should be
made to the Subscriptions Department

from which full details of Society services
may also be obtained.

General Manager and
Company Secretary:

Peter Kirby, FCMI, MISM, G0TWW

Honorary Treasurer:
Ken Ashcroft, FCA, FCMA, G3MSW

BOARD OF THE SOCIETY
PRESIDENT:

R C Whelan, BSc, MSc, PhD, G3PJT

MEMBERS
G L Adams, G3LEQ

G W Dover, BSc, Dip Ed, G4AFJ
R M Page-Jones, CEng, MIEE, G3JWI

F C Handscombe, G4BWP
E F Taylor, G3SQX

R J Constantine, G3UGF
E A Cabban, GW0ETU

J D Smith, MI0AEX

REGIONAL MANAGERS
K A Wilson, M1CNY
G M Darby, G7GJU

E A Cabban, GW0ETU
S N Lloyd Hughes, GW0NVN

J D Smith, MI0AEX
M J Salmon, G3XVV
 G Hunter, GM3ULP
I Rosevear, G3GKC
R Atterbury, G4NQI

W Jenkins, MM0WKJ
Details of the Society’s volunteer officers

can be found in the RSGB Yearbook 2002

HEADQUARTERS AND
REGISTERED OFFICE

Lambda House, Cranborne Road,
Potters Bar, Herts EN6 3JE

Tel:  0870 904 7373

Fax:  0870 904 7374
All calls to the RSGB are charged

at National Rate
QSL Bureau address:

PO Box 1773, Potters Bar, Herts EN6 3EP
E-mail addresses:

sales@rsgb.org.uk (books, filters,
membership & general enquiries)

GB2RS@rsgb.org.uk (GB2RS and
club news items)

RadCom@rsgb.org.uk (news items,
feature submissions, etc)

AR.Dept@rsgb.org.uk (Morse tests,
beacons, repeaters, GB calls, licensing)

IOTA.HQ@rsgb.org.uk (Islands On The Air)

GM.Dept@rsgb.org.uk (managerial)

Website: www.rsgb.org
WebPlus: Members-only web site

www.rsgb.org/membersonly  Use your
callsign in lower case as the user name,

and your membership number (see
RadCom address label) as the password.
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!"#!$#%&'()**+#,--./-012#34,3#341#5.66.78-9#:,0,-081;#7866
,<8;1#3.#341#=.,<2#,-2#>,38.-,6#?./-086#5.<#341#@AA@#161038.-;B
(12&!3456&7&(83&94:4;:<2=
C.<2.-#)2,D;E#CF*GHE#;3,-28-9#5.<#<1I161038.-E#4,:8-9#;1<:12#,
34<11IJ1,<#31<D#.5#.55801K#(<#)2,D;#0/<<1-36J#4.62;#341#$L103</D
L.<35.68.K
C1.55#M.:1<E#CN)%OE#<138<1;#,531<#;1<:8-9#;8P#J1,<;#.-#?./-086#Q#341
=.,<2K
(1DR1<;#74.#78;4#3.#;3,-2#5.<#161038.-#3.#341#=.,<2#D/;3#4,:1

R11-#,#?.<L.<,31#D1DR1<#.5#341#'$C=#5.<#,3#61,;3#!"##J1,<;#,-2
-112#3.#.R3,8-#-.D8-,38.-;#,-2#;/LL.<38-9#;89-,3/<1;#5<.D#!$%#.<
D.<1#?.<L.<,31#D1DR1<;#.5#341#$.0813J#8-#9..2#;3,-28-9K
'4><3;4?&+3@;:<?&7&-<A1>&94:4;:<2=
'198.-#SB#$0.36,-2#T1;3#U#341#T1;31<-#!;61;K#C.<2.-#V/-31<E
C(FW*XE#0/<<1-36J#0.I.L312E#8;#5.<D,66J#;3,-28-9#5.<#161038.-K
'198.-#@B#$0.36,-2#G,;3#U#341#V8946,-2;K#=866J#O1-Y8-;E#((ATZOE
0/<<1-36J#0.I.L312E#8;#5.<D,66J#;3,-28-9#5.<#161038.-K
'198.-#[B#T1;3#(826,-2;K#'.J#?6,<Y1E#(A'*+E#0/<<1-36J#0.I
.L312E#8;#5.<D,66J#;3,-28-9#5.<#161038.-K
'198.-#\B#>.<341<-#!<16,-2K#O155#$D834E#(!A)G]E#;3,-28-9#5.<
161038.-#4,:8-9#;1<:12#,#34<11IJ1,<#31<D#.5#.55801K
'198.-#̂ B#*.-2.-#,-2#341#"4,D1;#_,661JK#)6,-#'.;;E#CS$H=E
L.;838.-#"=?K
'198.-#SAB#$./34#,-2#$./34IG,;3K#_,0,-3K#?/<<1-3#0.I.L311#!:,-
'.;1:1,<E#CFCZ?E#-.3#;3,-28-9#5.<#161038.-K
'198.-#SSB#$./34#T1;3#U#341#?4,--16#!;6,-2;K#_,0,-3K#?/<<1-3
0.I.L311#'804,<2#)331<R/<JE#CN>H!E#-.3#;3,-28-9#5.<#161038.-K
'198.-#SFB#G,;3#(826,-2;K#=<J-#*617166J-E#CNMG`E#0/<<1-36J#0.I
.L312E#8;#5.<D,66J#;3,-28-9#5.<#161038.-K
?,-282,31;#,<1#7160.D1#5.<#,66#:,0,-3#L.;838.-;E#<19,<261;;#.5

741341<#.<#-.3#,-#8-0/DR1-3#8;#;3,-28-9#5.<#161038.-K
(1DR1<;#74.#78;4#3.#;3,-2#5.<#161038.-#3.#341#>,38.-,6#?./-086

D/;3#&$'()$# 8-# 341# <161:,-3#'198.-K#"41J#D/;3#4,:1#R11-#,
?.<L.<,31#D1DR1<#.5#341#$.0813J#5.<#,3#61,;3#!"##J1,<;#,-2#-112
3.#.R3,8-#341#-.D8-,38.-;#,-2#;/LL.<38-9#;89-,3/<1;#.5#,#D8-8D/D
.5#*(+$E#R/3#-.3#D.<1#34,-#SAE#?.<L.<,31#D1DR1<;#.5#341#$.0813J
8-#9..2#;3,-28-9#,-2#<1;828-9#8-#341#'198.-#8-#74804#341#0,-282,31
8;#;3,-28-9K
G61038.-# 5.<D;#,<1#,:,86,R61# 5<.D# 341#C1-1<,6#(,-,91<#,3

'$C=#VHK
X<.;L1038:1# 0,-282,31;# ;4./62# R1

,7,<1# 34,3# 0.DL61312#161038.-#L,L1<;
D/;3#R1#<13/<-12#3.#'$C=#VH#-.3#6,31<
34,-#SaAA#.-#"/1;2,J#S#&03.R1<#@AA@K
M13,86;#.5#0,-282,31;#;3,-28-9#8-#341

161038.-E#L6/;#:.38-9#5.<D;E#7866#,LL1,<#8-
341#>.:1DR1<#12838.-#.5#,-).#/K

B2>25&C<5DEF&G0(HHF
+3IJ4;E&.2:52>45E

KL"$.-&+#LBM&)'
+N-.N)$-
)>#'$C=#(.<;1#?,DL#7866#R1
4162# 8-# %<.2;4,DE# ?41;48<1E
.:1<#341#711Y1-2#.5#O&P&Q&.2J7
>2ID25K#"41<1#8;#,#D,P8D/D#.5
@N# L6,01;# ,-2# ,3# 341# 38D1# .5
9.8-9#3.#L<1;;#341<1#71<1#;3866
L6,01;#,:,86,R61K#%.<#5/<341<#8-I
5.<D,38.-E# .<# 3.# R..YE# L61,;1
0.-3,03# 341# ,D,31/<# <,28.
21L,<3D1-3# ,3# '$C=# VH# .-
A\aA# ^AN# aFaFE# .<# 1ID,86B
,<K21L3b<;9RK.<9K/Y

B.+&9#+#'+R
"VG#'$C=#X<.L,9,38.-#$3/2I
81;#?.DD83311#8;#6..Y8-9#3.#<1I
0</83# ,-# ,22838.-,6# D1DR1<K
T4861#341#?.DD83311#4,;#8-31<I
1;3;#<8943#,0<.;;#341#<,28.#;L10I
3</DE#.-#348;#.00,;8.-#83#7./62
1;L108,66J# 78;4# 3.# 41,<# 5<.D
'$C=#D1DR1<;#74.;1#L,<380/I
6,<# 8-31<1;3;# 681# 8-#_V%# Q#WV%
L<.L,9,38.-K#"41#X$?#/;/,66J
D113;#37801#J1,<6JE#-.<D,66J#,3
*1801;31<E# 7834# R/;8-1;;# R1I
3711-#D1138-9;#0.-2/0312#RJ
1ID,86K# X61,;1# 0.-3,03# 341
?4,8<D,-E# (,<38-# V,<<8;.-E
CFW$%# cH"V'dE# 1ID,86B
(KV,<<8;.-bL.6KY1161K,0K/Y

+"'(-.(
+"$$-+()"'
"VG# G>"'+# %'&(# (8Y1
%,<D1<E#CF_)&E#8-#341#(,<I
0.-8#?1-31-,<J#?.-31;3#c;11
,-).#/#)/9/;3#@AA@E#L,91
S[d#;4./62#4,:1#R11-#68;312#8-
341#$8-961#&L1<,3.<#)66#=,-2#I
*.7#X.71<#cSAATd#;1038.-E
,-2#-.3#/-21<# e(/638I&L1<,I
3.<fK#)L.6.981;#5.<#348;#1<<.<K

RSGB President Bob Whelan, G3PJT, his wife
Rosemary, Fiorina Sinapi, from the General Manager
and Amateur Radio Secretariat, and her husband
Bruno, were invited to the Queen's Garden Party on
23 July. They are seen here outside RSGB HQ ready
to leave for Buckingham Palace.
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)"#!"$#(GG"!>C#8-#O/6J#341#=.,<2#0.:1<12#,#7821#<,-91#.5#3.L80;K
T<;4;:<4?&$2U<28K#"41#5.<10,;3#<1;/63#5.<#341#58-,-08,6#J1,<

g/;3#1-212#7866#R1#D.;3#;,38;5,03.<JK#"41#=.,<2#28;0/;;12#341
D,8-#,;L103;#.5#341#R/2913#5.<#341#-1P3#58-,-08,6#J1,<K#"41#=.,<2
,LL<.:12#341#R/2913#,531<#28;0/;;8.-#,R./3#<8;Y;#,-2#.LL.<3/-8I
381;#34,3#D8943#,55103#341#58-,-08,6#<1;/63;#8-#@AAFK
L2ID25=1<JV#"41#6,;3#5./<#D.-34;#4,:1#;11-#,-#8DL<.:8-9

8-56.7#.5#-17#D1DR1<;#,<8;8-9#5<.D#R.34#341#%./-2,38.-#*801-01
,-2#R1331<#<198.-,6#<1L<1;1-3,38.-K
T3@;64><3;&*<:2;:2K#"41<1#0.-38-/1;#3.#R1#,#;3<.-9#9<.734

.5# 06/R# R,;12# 0./<;1;K# "41<1# ,<1# 0/<<1-36J# ,R./3# NAAA#(F
6801-01;#.5#74804#,R./3#@AAA#,<1#-17#3.#,D,31/<#<,28.K#"41
=.,<2#7,;#D.;3#8-31<1;312#8-#341#5,03#34,3#-1,<6J#,#348<2#.5#341;1
71<1#/-21<#@SK#!3#7,;#<1L.<312#34,3#D,-J#06/R;#71<1#/;8-9#341
%./-2,38.-#*801-01#3.#<1R/862#341D;16:1;K#)L,<3#5<.D#;.D1#.5
341#D.<1#8;.6,312#L,<3;#.5#341#WZE#D.;3#<198.-;#4,2#0./<;1;
,:,86,R61K#$1:1<,6#9<./L;#4,:1#<1L.<312#7.<Y8-9#7834#$0./3;E
C/821;E#0,213;#,-2#.341<#J./34#.<9,-8;,38.-;#741<1#341#%./-2,I
38.-#*801-01#583;#7166#7834#3418<#.7-#0.DD/-80,38.-;#0./<;1;K
);>25I26<4>2& *<:2;:2V# "41# ;J66,R/;# 5.<# 341# !-31<D128,31
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UK & IRELAND CALL BOOK
Your favourite annual has a !"#$%&'()*$+$,*-." this
year. There is  a colour feature section, a !"# guide to
propagation and RSGB propagation bulletins, and much
more including:

• The Most Up To Date UK Callsign Data
including the new M3 callsigns

• All pages revised and updated
• 12-year index of RadCom reviews
• Countries checklist

Plus features on:
• IOTA
• Worked All Britain
• G-QRP
• Satellites
• Internet linking
• Manchester scouts

Raynet

www.rsgb.org/shop
or Tel: 0870 904 7373

All for the same price
as last year

ONLY £13.59 +p&p

£15.99 (non-members)

RSGB YEARBOOK 2003 AVAILABLESEPTEMBER

!"#$%&'()*'%+,-./0%12'3),23/%!,'*0%4,55/2.%$'20%+/25.0%678%9:6

ORDER ONLINE FROM OUR BOOKSHOP (DELIVERY SEPTEMBER)

Over 100 pages of useful
information and every-
thing you need at your
fingertips.

RSGB YEARBOOK 2003

£13.59

www.rsgb.org/shop
or Tel: 0870 904 7373
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The Scanner that transmits .
With a full blown all mode scanner
plus 6 Watts 2m & 70 cms this
handy is a real winner. £259.95 £449.00

£1399.00

£849.00

£1695.00

£629.00

Kenwood TS-2000

Offering all bands 1.8 to 23cms (23 cms optional) Built in
DX cluster monitor and auto QSY plus dual speed packet

modem make this radio stand out. Excellent Kenwood
build quality and reliability - a radio that is going to be

around for a long time. (Requires 25 amp 13.8 volt PSU)
Kenwood TS B2000 £1599.00

The original HF mobile radio 100 Watts Top band to
10m all mode a bargain at only £629.00

Kenwood TS-570DGE

With the introduction of the new "M3" callsigns, (and no - it has
nothing to do with BMW) the sales of this excellent Kenwood
Transceiver have never been better. An easy to use DSP HF rig
with a big clear display and excellent ergonomics, it is little
wonder that the TS-570 sells in such huge numbers. Only £849.00

Kenwood TS-870S

The original DSP HF Radio with built in ATU 
(Requires 25 amp 13.8 volt PSU)

Kenwood TM-D700E MkII

The only Dual Band mobile with a built in TNC (Ideal for
APRS and DX Cluster monitoring) Remote head is standard
on this model.

Kenwood TH-F7E

Kenwood TS-50S

Kenwood 
TH-D7E Mk2

Dual Band Hand
Held with built in

TNC (Ideal for APRS
and DX Cluster

monitoring)

£319.00

The Millennium

Radio Station

ACCESSORY LIST
PS53T ....Matching PSU for TS2000 and TS570DGE..................£229.95
PS52 ......Matching PSU for TS870S...........................................£229.95
SP23 ......Matching speaker for TS570DGE and TS2000..............£68.95
SP31 ......Matching Speaker for TS870S ......................................£82.95   
MC60A...Matching Deskmike for Kenwood HF Radios ...............117.95
HS5........Top Quality Headphones for HF Radios........................£52.95

£259.95

£289.00Kenwood TM-G707E

Twin Band mobile with large Display for at a glance
reading while on the move. One of the few VHF/UHF mobile
radios that can have a voice module installed for blind
operators. (With optional VS3)

– call the sales desk or EMAIL your request. sales@hamradio.co.uk

NEW
RADIO!

Have a trade in? We pay TOP MONEY

the very BEST EQUIPMENT brought to you by Martin Lynch & Sons

tel: 0208 566 1120 
fax: 0208 566 1207
website: www.hamradio.co.uk 
email: sales@hamradio.co.uk

All radios on this
page are available

on our 

BUY
NOW
PAY

LATER 
scheme-call for details

come and see us at the

Leicester Show
20-21 Sept

All these radios &

much, much more!

STAND

W12

ML&S the Kenwood Specialists
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RSGB MEMBERSHIP - Annual Rates
Home Corporate £40.50
Overseas Corporate £40.50
Corporate (Senior Citizens) £31.50
(Applications should provide proof of age at last renewal date)

Corporate (50 years membership)    50% DISCOUNT
Corporate (60 years membership)   FREE
Family member £16.50
(Must reside with existing member. Does not include RadCom)

Student Members £26.50
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HamClub (under 18) £16.50
Affiliated Societies (UK or Overseas) £40.50
Subscriptions include VAT where applicable.
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News and Reports
5 RSGB Matters

Society news and developments, including: ♦ Board and National Council Elections 2002 ♦ ‘Morse Camp’
in Cheshire ♦ PSC Vacancy ♦ Contest Correction ♦ Board Highlights - July 2002 ♦ New View of Raynet
♦ 2002 LF Experimenter’s Award ♦ AROS Talks ♦ QSL Bureau News

10 RadCom News
Including: ♦ The ‘Fivemegs Experiment’ Gets Under Way ♦ PLT Refused Permission to Operate in Japan
♦ Commonwealth Games Volunteer ♦ World Friendship Challenge ♦ Radar Memorial ♦ ARRL Receives
$180,000 Grant ♦ ZB2IB SK ♦ ‘Transmission 2002’ ♦ GBR Rugby Booklet ♦ ATC Help Required

32 Amateur Radio Courses - Autumn 2002

39 The GB4FUN Supporters' Honour Roll

44 The ‘Fivemegs Experiment’
Gordon Adams, G3LEQ, with some thoughts on 5MHz-band operation.

46 The 31st Leicester Amateur Radio Show

48 Licensing in a State of Flux
Ed Taylor, G3SQX, summarises the current state of play on the licensing front.

58 The World Radiosport Team Championship 2002
A full report on this exciting international event which took place in Finland in July.

Technical Features
PIC-A-STAR: a Software Transmitter and Receiver
Part 2 of our new series by Peter Rhodes, BSc, G3XJP.

20 The CDG2000 HF Transceiver
Part 4 of this major project by Colin Horrabin, G3SBI; Dave Roberts, G8KBB, and George Fare, G3OGQ.

28 Whatever Next
A Sharper Image ♦ Digital Modulation ♦ Wafer-Thin Power

54 In Practice
Ian White, G3SEK, answers readers’ letters ♦ Inside a Directional Wattmeter

61 Technical Topics
Balance-Fed Large Loop Antennas ♦ Economising Drive to AB1 Linears ♦ Ionosphere - the Lodge Centennial
♦ Value-for-Money CB Linears ♦ EW and a 5W Inverter ♦ Here & There ♦ ‘Sliding Doors’ Filter Information

Down To Earth - Amateur Radio From The Ground Up
33 Newcomers’ News

Compiled by Steve Hartley, G0FUW.

34 The GB4FUN Roadshow
How the GB4FUN demonstration vehicle is bringing amateur radio to the people - all over the country.

36 Measure Resistance with a Wheatstone Bridge
A simple circuit from Dick Biddulph, M0CGN.

Reviews
40 Book Review

RSGB Yearbook 2003 ♦ Callseeker Plus+

47 Product News

52 Tokyo Hi-Power HL-50B Linear Amplifier Review
Steve White, G3ZVW, looks at this little amp designed to accompany the Yaesu FT-817.

72 Club & Regional News

75 VHF/UHF, Norman Fitch

78 Contest, Tim Kirby

80 HF, Don Field

82 HF Propagation,
Gwyn Williams

83 SWL, Bob Treacher

84  Antennas, Peter Dodd

85 ATV, Trevor Brown

88 WWW, Jeremy Boot

89 QRP, George Dobbs

90 LF, Dave Pick

91 IOTA, Roger Balister

92 Microwave, Simon Lewis

93 Space, John Heath

97 The Last Word

Front Cover:
Andy Cook, G4PIQ, and Fred Handscombe, G4BWP,
represented the UK at the World Radiosport Team
Championship in Finland in July. A full report can be found
on page 58. Also: the new RSGB Yearbook 2003 is out this
month. See page 40 to find out what’s new this year!
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34
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‘Transmission
2002’

DON’T FORGET the British
Wireless for the Blind Fund’s
‘Transmission 2002’ event on
14 / 15 September. See the news
story on page 11 of the August
RadCom for further details.
There’s still time to organise a
station and take part in this very
worthwhile event.

CDG2000
Correction

CDG2000 July 2002, page 22, in
Fig 12, a 10k resistor (C16) should
be connected from the junction
of R38, R39 and C119 to the
relay side of C135. The tracking
on the PCB is correct.

PLT Refused Permission
to Operate in Japan

THE RSGB HAS learned from its contacts in Japan who have
been working on problems of interference from Powerline
Telecommunications Systems that, following extensive trials,
the Ministry of Public Management, Home Affairs, Posts and
Telecommunications has decided not to permit the roll-out of
PLT systems operating in the range 2 to 30 MHz in Japan.

Japanese studies have shown that emissions from PLT are
harmful to HF communications and all requests from PLT
manufacturers to operate PLT systems have been refused.

The RSGB has been told that the Japanese amateur society,
JARL, has been actively working with the government, along
with radio astronomers, broadcasters and others, to assess the
impact of PLT systems on the radio spectrum. We understand
that this decision has been given much publicity in the Japanese
national press, which has highlighted concerns about interfer-
ence to safety of life services.

In Europe, the RSGB continues to press for tight limits on
emissions from cable telecommunications systems such as PLT,
and is working with other HF users to try to ensure that the
spectrum remains uncontaminated by wideband noise.

Radar Memorial
ON PAGE 10 of the June 2002
RadCom we published a photo-
graph of the new radar memorial
at St Alban’s Head in Dorset, and
stated that there was a radar mu-
seum in Worth Matravers. We
have since been informed that
the museum consists only of a
few photographs and drawings
on the wall of a craft shop and
restaurant in the village. While it
is certainly worth visiting the Dor-
set coast, including the radar me-
morial, not to mention Swanage,
Corfe Castle and the other attrac-
tions of the area, members may
be disappointed if they travel from
afar especially to visit the radar
museum.

Commonwealth Games Volunteer
WE ALL WATCHED the Commonwealth Games in July and August
and tended to take it for granted that all ran smoothly and to
perfection. But in the background was an army of volunteers, doing
their bit for the games and the athletes. One of the volunteers was Gary
Bleads, G0HJQ, a committee member of the Stockport Radio Society.
When asked about his role, Gary said, “I’m a volunteer for the
Technology Mobile Response unit. Basically if anyone is short
staffed or needs help with anything electrical, they call us. One day
I was working with the radios, the next day was fixing bugs in the
results website, and today I’ve been down at the cycling centre
checking the PCs.” A well deserved ‘pat on the back’ for Gary and all
the other volunteers for making the games the success they undoubt-
edly were.

Stolen Equipment
THE FOLLOWING equipment was stolen from
the shack of Bernie Lyford, G0BPA, in Holbury,
Southampton, on the night of 16 / 17 July: Yaesu
FT-290R serial no. 2J170418; Yaesu FT-790R
2N020986; Yaesu FT-50R 6G060446; Kenwood
TS-50S 60200184; Palstar KH6  97060097; SGC
SG-230  SN51462685; MFJ-259 antenna ana-
lyser; DRAE 13.8V 24A PSU; Vectronics ATU.
Any information should be reported to Bernie at:
bernardlyford@uk2.net

Bruce Kepes, K8KSA, had his Kenwood
TH-D7A, s/n 20900072, stolen on 27 July while
travelling on the train and underground between
Henley on Thames and Piccadilly Circus. Any
information should be reported to Bruce at
Bruce.Kepes@asc-yf.wpafb.af.mil

GBR Rugby
Booklet

SOMETHING IN THE AIR is the
title of a booklet by Pete Cham-
bers about the GBR Rugby radio
station, described as “a fond his-
tory of this remarkable place”. It
is available for £1.50 (send cash
or cheque made out to ‘Pete
Chambers’) to: Something In the
Air, 110 Richmond St, Coventry
CV2 4HY. World Friendship Challenge

FOLLOWING THE events of 11 September 2001, the QRZ Ama-
teur Radio Group of Sussex organised a special event station to
express its appreciation of the work done by radio amateurs in
providing emergency communications. The event was very suc-
cessful and the group has decided to hold a ‘challenge’ this year,
with the theme of world friendship. It takes place for 24 hours from
1100UTC on Saturday 14 September and the rules may be obtained
from qrz@jandc.demon.co.uk The group’s special event station
GB4WFC will be on the air during the event.

Taking part in the International Museums Weekend on 15 / 16 June from the
National Wireless Museum at Puckpool Park on the Isle of Wight were (left to
right): Brian, G0MWU; David, G0VZV and George, G3JLN. The museum
callsign, GB3WM, is held by the curator, Douglas, G3KPO.

Annick’s Pop
READERS following the con-
tinuing success story of Annick
Morris, now M0HDE, will be in-
terested to learn that her father
John is now licensed as M3POP.
Annick herself has been operat-
ing as GB2MCG, one of the Man-
chester Commonwealth Games
special event stations. As Laurie
Bradshaw, G0MRL, comments,
“John has a bit of catching up to
do - if he can get near the radio!”

ZB2IB SK
WILFRED Guerrero, ZB2IB,
Hon Sec of the Gibraltar ARS,
became a Silent Key on 26 June.
He was 55. For many years
Wilfred was the veritable main-
stay of amateur radio in Gibral-
tar. Most recently he pioneered,
virtually single-handedly, the in-
troduction of the Foundation Li-
cence there (ZB3). He was also
the prime mover behind Gibral-
tar’s contribution to the Interna-
tional Lighthouse and Lightship
Weekend, operating ZB2LGT
from Europa Point.

ARRL Receives
$180,000 Grant

IN THE USA, the ARRL has re-
ceived a $181,900 ‘homeland se-
curity’ grant from the US gov-
ernment to train amateur radio
operators in emergency commu-
nications. The League was among
several dozen non-profit organi-
sations designated to receive
$10.3m of federal money to boost
homeland defence volunteer pro-
grammes. The grant will provide
free ARRL Amateur Radio Emer-
gency Communications Course
training to 5200 volunteers na-
tionwide, starting in 2003.
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Niall Topping, aged 8 years, completed the Foundation Licence course and
passed the examination at the Whitehaven ARC. He is now active as M3NWT
and has operated the International Museums Weekend special event stations
GB2HTM and GB2WBM. His knowledge of radio and his operating abilities owe
much to his father, Steve, G0MTD, who has ‘done a good job on him’. Could
Niall be the youngest amateur in the UK? No doubt we will be informed if there
are any younger. . .

A New Band for Propagation and Antenna Experimentation

The ‘Fivemegs
Experiment’

Gets Under Way
PERMISSION HAS been

granted by the Ministry of
Defence and the Radio-

communications Agency for the
allocation to radio amateurs of
five spot frequencies between
5260 and 5405kHz. The purpose
of the experiment is to carry out
propagation and antenna investi-
gations aimed at improving the
understanding of Near Zenithal
Radiation or NVIS (Near Verti-
cal-Incidence Skywave) commu-
nications via the ionosphere.

The frequencies assigned are
5260, 5280, 5290, 5400 and
5405kHz. These will be made
available in the form of 3kHz
bandwidth channels by way of a
Notice of Variation (NoV) to the
amateur radio licence.

In the first instance, NoVs will
only be issued to Full Class A
licence holders. It is hoped to
relax this ruling as the experi-
ment progresses. As this is a con-
trolled experiment, applicants
will be required to report their
findings and results to the RSGB.
The RSGB is tasked with provid-
ing both the RA and the MoD
with reports on findings as the
experiment progresses.

Full licence holders interested
in taking part in the ‘Fivemegs
Experiment’ can obtain an appli-
cation form and further details
from RSGB HQ, via the RSGB
website, or by e-mail from:
ar.dept@rsgb.org.uk It is antici-
pated that the experiment will
run for a period not exceeding
four years.

An article on 5MHz-band op-
eration by Gordon Adams,
G3LEQ, appears on page 44 this
month.

Tim Kirby, G4VXE, in Wind-
sor was one of the first UK ama-
teurs to receive a 5MHz-band
NoV on the morning of 5 Au-
gust. Within a few minutes he
was on the air using a 100-watt
transceiver and an end-fed wire
tuned for the 5MHz band. Tim

reports working G0NBD in
Wallasey, G3RXH in North York-
shire, MW0AQD in South Wales,
G3JFS in Plymouth and G3YXM
in Birmingham on the first day of
operation. His first impression of
5MHz propagation is that UK
signals seem to be consistent
throughout the day and evening.
“Even at around 2045 local time,
I was getting excellent reports
from the Midlands - notably bet-
ter than on 40m,” he said. There
seem to be long periods of fading
and at Tim’s location a lot of
local noise, but he added: “It’s
really exciting to have the chance
to unravel propagation on a ‘new’

band, first-hand.”

● FOLLOWING THE announce-
ment of the experimental release
of five spot frequencies in the
5MHz region (60 metres), Peter
Rhodes, G3XJP, writes: “Pic ’N’
Mix and PicATUne will be up-
graded for 60m operation over
the next few weeks. Pic-A-Switch
was an exercise for the student -
and remains so. PIC-A-STAR will
be 60m-compatible from the out-
set. Please e-mail me first for
availability. The process will then
be to send your original chips
back with an SASE, and they will
be re-programmed as part of the
service. E-mail: g3xjp@qsl.net”.

How to set up an SSB transceiver for 5MHz-band operation. Note that USB
(not LSB) should be used and that the VFO should be set 1.5kHz below the spot
frequency, so that the centre of the transmission is on the nominal frequency
(in this case 5260.0kHz).

● UKIRLP HAS SET up a new
website for everyone who is
interested in repeater linking:
www.ukirlp.co.uk

Twin Towns
IN THE RadCom News (August
2002, page 10) Tony, MW0BXJ,
postulated that Mark and Gareth
Studley, two students at Rydal
School in Colwyn Bay, might be
the first twins to have passed the
Foundation Licence course to-
gether. Well, they are not! Amy,
MW3VML, and Carys,
MW3CAS, twin daughters of
Wrexham ARS chairman Ian
Wright, GW1MVL, passed the
Foundation course, aged 11, in
April. Coincidentally, Amy and
Carys attend Rhos Primary
School in the next town along the
coast from Mark and Gareth!

ATC Help
Required

CLIVE FORDER, G7LUC, is the
squadron radio officer with a Liv-
erpool ATC unit and has held the
post for over 10 years. Due to ill
health he now wishes to relin-
quish the role, and he is looking
for a volunteer in the Merseyside
area to take over. Clive says the
ATC unit is very radio-orientated
and also operates mobile and
portable in support of its very
active Duke of Edinburgh award
scheme expedition programme,
mostly in Snowdonia. If you wish
to volunteer, or get more details,
please contact Clive on 0151 525
5568 or e-mail: clive@g7luc.
freeserve.co.uk

John Pink, G3OQB (left), was
surprised when he started operating
from the Rithymna Beach Hotel in
Crete to find that SV9/PA3GYH was
on the air - from the same hotel! John
met John Keyzers (right) and they
have kept in contact since returning
to their home QTHs.
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UK Distributors of Alinco Products

• Auto tuner
• 3.5MHz-30MHz (with over 3 metre element)
• 200W PEP power handling
• Power for tuning = 7-20W
• 13.8V DC ±10% operating voltage

DR135E   

• TX - all HF + 6mtr
• 100W output on HF & 6mtrs
• RX - general coverage

150kHz - 30-MHz, 50MHz - 54MHz
• SSB, CW, AM, FM and digital modes          
• 100 memories
• Detachable faceplate and 

remote mounting kit available
• Speech processor standard
• Narrow filters fitted as standard

The DX70 TH packs a hefty 100W
punch on all Ham bands 1.8 - 50MHz.
It is backed by a superb receiver
with narrow filters fitted as
standard. Make no mistake - this is a
real DX operators transceiver ideal
for use at home, or for that portable
DXpedition.

ALINCO DR-605E Dual Band Mobile 

10W-100W SWITCHABLE

The DR-605E is a no-
nonsense twin-band
mobile transceiver that
delivers power and
performance with user-
friendly features. The
command keys are simply
laid out to enable intuitive
operation.

ALINCO DX-70TH 
Fully Featured Portable HF+6mtr Transceiver

• TX: 144 - 146MHz
RX: Expandable 118 - 174MHz

• 50/10/5 Watts power settings
• 100 memory channels
• Frequency Steps: 

5, 8.33, 10, 12.5, 15, 20, 25, 30, 50kHz
• Optional internal TNC 

operates 1200, 9600bps
• Front panel GPS input for APRS
• Rear panel DSUB9 computer connection

• Ignition key on/off feature
• CTCSS and DCS encode + decode
• Super-wide 7 character display
• Wide/narrow (25/121⁄2kHz) FM modes
• Theft alarm feature
• AM airband receive
• Ten auto dial memories
• Size: 142 x 40 x 174mm

EXPANDABLE TO RECEIVE 

AM AIRBAND

INCLUDING THE NEW

8.33KHZ CHANNELS

• 100W HF transceiver
• General coverage RX 500kHz - 30MHz
• All modes, FM, LSB, USB, CW & AM
• 100 memory channels
• Built in speech compressor
• Front mounted

speaker, loud 
clear audio

• Optional keyer

ALINCO DX77E HF Transceiver ‘GREAT VALUE’

EDX2
Auto Tuner

Optional extras
• Lithium ion battery pack
• Ni-Mh battery pack
• Drop in mains charger
• Earphone

DJ-X3
Ultra modern scanning receiver

• Ready for 9600 bps packet
• Extended RX capability 136 - 174MH, 420 - 470MHz
• 50W (2m) - 35W (70cms)
• 100 memory channels (+ CALL Channels)
• Cross band full duplex
• Tone search function
• Cable cloning function
• Channel indication mode
• CTCSS encoder fitted

HFM-1

• Covers: 3.5 - 30MHz 
(when used with 
EDX-2 auto ATU)

• Length: 2.7 metres

£299.95

£235.95

£699.00
SPECIAL
£599.00

£599.00
SPECIAL
£499.00

£59.95£289.00

NEVADA
®

The DX-77 is a design achievement
that puts a HF desktop transceiver
within your reach! And this is no
‘bare bones’ radio, nor is it a
converted ‘channelised’ adaptation.
The DX-77 was designed from the
beginning to be a quality Amateur
Radio, full of features to enhance its
performance and your enjoyment.

• 100kHz - 1300MHz
• AM/FM/WFM
• 700 memory channels
• Steps: 5/6.5/8.33/10/12.5/ 

15/20/25/ 30/50/100kHz
• Auto descrambler
• Bug detector
• Stereo FM 

(with headphones)
• Attenuator
• SMA Antenna
• Battery saver cct
• Size: 56w x 102h x 23d mm
• Weight: 

14.5g (without batteries)
• Supplied c/w: 

3 AA dry cell battery case
carrying strap

An automatic antenna tuner that matches a
transceiver to a random wire antenna of over 3m
in length (3.5MHz and above), or over 12m in
length (1.6MHz and above). It comes installed
with 5m of coaxial and control cables for instant
operation with Alinco DX-70.

A stainless steel, heavy
duty HF mobile antenna
complete with spring
base. Covers 3.5 to
30MHz when used with
the Alinco EDX-2
Automatic Tuner.
Alternatively it may be
base matched with any
type of tuner for mono
band or multi band use.
Power handling with the
EDX-2 is 150W.

with
8.33kHz for

airband

£129.95

10W-100W SWITCHABLE



v a t i o n  •  S t y l e

visit www.nevada.co.uk for more information

available from our dealers in the UK or direct 

20022002radios forradios for

• New design 2m (144-146MHz) handheld
• Up to 5W VHF
• Wide RX possible (typical 135-173MHz)
• CTCSS + DCS enc/dec fitted
• 40 memory channels + 1 call channel
• Alphanumeric display
• DCS, Tone burst and DTMF
• 13.8V DC direct input facility with battery charge feature
• THEFT ALARM! 

Emits a tone when disconnected from power
• S Meter with easy to read display
• Audio dialler
• Call cloning facility
• Comp. programmable 3rd party software
• Experimental insect repellent feature!         

Can the DJ-193 actually repel mosquitoes? 
Activate the special tone and decide for yourself!

DJ 193E
GREAT VALUE 2 mtr Handheld

• Up to 1 W output 
(with 13.8V supply)

• Large illuminated display
• Loud clear speaker horn system
• 100 memories+1 call channel
• Multi Scan functions
• 38 CTCSS tones for 

selective calling
• S-meter 
• Cable Cloning 
• External device control feature 

(outputs 3Vdc 5mA signal from an 
accessory port when squelch opens) 

• Additional features, including 
anti-theft alarm and experimental 
mosquito repelling tone!

• Huge selection of accessories 
available

DJ-S40 CQ
UHF Pager Sized Handheld

A feature packed dual bander - yet simple to use, with the
capability of Digital Voice operation (where permitted -
using optional digital voice board).

A nickel metal-hydride (NiMH) battery is supplied as
standard, for added power and convenience. 

VHF/UHF TX/RX including cross-band split operation

DJ-596 NEW Dual Bander 

DJV5E
Compact Dual Bander

• New dual band handy 
transceiver

• 5W/1W/0.5W output power
• Super wide receive (76-999MHz)
• Includes wide FM mode
• CTCSS Encode+decode, 

DTMF squelch and 4 different 
European Tone Bursts 

• 200 memory channels
+2 call channels

• Alphanumeric Display, 
up to 6 characters 

• Autodial memories 
• Up to 6 character alpha-tagging
• 4 scan modes, 5 programmable scan banks 
• Input voltage display with over voltage warning 
• Automatic high temperature protection feature 

• New 2 metre 
(144-146MHz) handheld 

• Easy to use, 
direct entry keypad

• Wide RX possible 
(typical 135-173MHz) 

• Up to 5 watts output 
(0.8W low power) 

• 40 memory channels 
+ 1 call channel 

• Large range of 
accessories available

DJ 195E
2 mtr Handheld with Keypad A brilliant twin band handheld that does everything

including spectrum display of 4 adjacent channels. The
receiver has a superb front end that does not suffer
with breakthrough like other handhelds and has
CTCSS/DTMF built in as standard.

• 100 memory channels, any
mix of VHF/UHF 

• Alphanumeric channel labels 
• Direct frequency input from

keypad 
• Large backlit display and

keypad 
• CTCSS, DCS encode+decode 
• DTMF tones and autodial

memories
• Tone bursts 
• Three scan modes 
• Theft Alarm feature 
• Wide and narrow 

FM TX/RX 
• 12VDC direct input

(5w output) 
• High-power NiMH battery 

(4.5w output VHF/4w UHF) 
• Busy Channel Lock Out 
• Mosquito Repelling feature

(experimental)
• External Terminal Control 
• Wire cloning capability 
• Optional digital mode

(where permitted)

DJ-G5EY Feature Packed Dual Bander

• Spectrum channel display
• RX expandable 

108-173.995AM/FM
420-479.995 + 800-920MHz

• Built in CTCSS tone encoder 
& decoder       

• DSQ encoder/decoder as
standard

• Optional receive to include
Airband

• Full VHF/UHF Duplex
• 100 memories 
• Over air cloning
• Cross band repeater function
• Up to 5W RF output
• NiCad battery

• Charger, Rubber Duck
antenna and Belt clip

Advanced Channel Scope
• Monitor 5 freq activities in 

VFO/Memory modes
• Simultaneous monitor of

VHF/UHF bands
• Real time monitor of 11

channels during  mono
band operation 

• VFO mode                            
• Memory mode
• Sweep scan

£199.95

£289.95

£225.95£99.95

£139.95

Alinco has created a new 
2 meter HT that sets new
standards in features,
convenience and easy
operation. The DJ-195
sports an alphanumeric
display for easy memory
management. It has an
ergonomic design that's
"user friendly" and the 5
watt output battery is
standard. You'll be ready 
to travel the world with
CTCSS encode+decode,
DCS and European tone
bursts, all included at no
extra cost. 

Alinco has created a new
UHF FM Hand held
Transceiver that sets new
standards in features,
convenience and easy
operation packed in a
compact pager-size
package. The DJ-S40T has
an ergonomic design that's
"user friendly" and capable
of 1 watt output with
optional Ni-MH battery
pack. You'll be ready to
travel the world with
CTCSS encode/decode and
European tone bursts, all
included at no extra cost.

Alinco introduces an
exciting new VHF/UHF
handheld-transceiver that
will change the way you
think about
communications. The new
Alinco DJ-V5 can fill a
variety of roles and it does
them all well. Loaded with
technical features, 5 watts
of output power and a
wide array of operator
conveniences, the DJ-V5 is
an attractive radio in a
compact package.

£159.95

Send in an A4 SAE for your FREE 

Alinco colour brochure & leaflets
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PIC-A-STAR:
a Software Transmitter And Receiver

Part two of our new series by Peter Rhodes, BSc, G3XJP *

* Danvers House, Wigmore, Herefordshire HR6 9UF.
E-mail: G3XJP@qsl.net
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Fig 2: Software block diagram of PIC-A-STAR DSP  functionality.  Not shown are simple on / off switches associated with VOX, noise blanker, auto-notch,
noise reducer and the RF clipper.  The filter bank also has an off (ie bypass) switch to give a net maximum bandwidth of some 3kHz.
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{ Fetch Rx sample via CODEC and place in register mx0 …}
mx0=dm(Rx_in_buffer);

{ … and fetch current RF gain value and place in register my0. }
my0 = dm(RF_gain);

{ Multiply the two together to give a gain-controlled value …}
mr = mx0 * my0 (SU);

{ … and keep the gain-controlled signal in register my0. }
my0 = mr1;

{ Fetch the phase incremented value of LO and place in register ax0 …}
ax0 = dm(LO_ phase);

{ Pass the phase value to sin to get instantaneous sinusoid amplitude …}
call sin;

{ … and mix (ie multiply) it with the signal in register my0 }
mr=ar*my0(SS);



INTERNATIONAL HF & IOTA CONVENTION

!!"!#$%&'%()*$+,,+

Book online or Tel: 0870 904 7373 for booking form

www.rsgb.org/hfc

Sponsored by:

IOTA BUFFET

DX DINNER
INTERNATIONAL LECTURES

NOW WITH MORE AND LARGER LECTURE ROOMS!

VISIT US

THIS YEAR

FROM ONLY

£100

HFC 2002
-./011$&2345$62571$8$&29:7479;7$&79547$"$)<=.>?$-3447@?$AB

MAJOR TECHNICAL
LECTURES
CDG2000 TRANSCEIVER DESIGN
GREYLINE PROPAGATION
SOFTWARE DEFINED RADIOS

DXPEDITION LECTURES
SAN FELIX, XR0X DXPEDITION
DUCIE & HENDERSON ISLANDS
SOUTH SANDWICH & SOUTH
GEORGIA 2002 DXPEDITION

THREE DEMO STATIONS
STATE OF THE ART, LOW COST AND 136kHz

REMOTE LF RECEIVER & HF STATION CONTROL
DXCC AND LOGBOOK OF THE WORLD

DXCCCHECKING

IOTA CONTESTAND LF FORUMS

ANTENNA &

LF STREAMS

For those requiring more from their log book, we have produced the
popular 2003 Deluxe Log Book & Diary.  Containing far more than a stand-
ard log book this edition has been thoroughly revised and updated.
Amongst its many features is a new style DXCC prefix guide with an
extremely useful twelve-band checklist.  A 2003 diary section is included
along with a brand new repeater listing.  The book contains generous
255x420 log pages yet folds neatly for storage.  The Deluxe Log Book &
Diary 2003 benefits from the inclusion of:

•  2003 Diary
•  2003 Events Calendar
•  Current UK Band Plans
•  European Locator Map

All for the same price as a standard log book!   (Overall folded size is 255x210mm)

Also available Deluxe Padded Cover
To protect your Deluxe Log Book we have developed a new quality cover
for use year after year. The cover is of a padded PU construction giving a
high quality feel throughout, whilst being very robust, it is finished in classic
black with a RSGB diamond Gold Blocked onto the front.
This is the ideal accessory for anyone purchasing the Deluxe Log Book
(size 263 x 230mm)

£8.49
+ p&p

(£9.99 non-
members)

www.rsgb.org/shop or Tel: 0870 904 7373

Deluxe Log Book & Diary 2003

ONLY £4.24 + p&p
(£4.99 non-members)

•  Prefix Guide
•  Repeater Listings
•  QSL Bureau Information
•  And much more

Buy both the Log Book
& Cover for only £9.99

(members only)
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COMPUTERS, RADIOS and ELECTRONICS at
THE CASTLE DONINGTON INTERNATIONAL EXHIBITION CENTRE DONINGTON PARK NW LEICESTERSHIRE

Less than 5 minutes from J23A & J24 M1 Motorway
on Friday 20th & Saturday 21st SEPTEMBER 2002

OPENING TIMES 9.30am to 5.30 Friday, 9.30am to 5pm Saturday

ALL MAJOR DEALERS, AOR, ICOM, KENWOOD, YAESU
FLEA MARKET, BRING and BUY, large RSGB stand, LOCAL & NATIONAL CLUBS AND SOCIETIES

Morse tests on demand, demonstration amateur radio stations, camping and caravanning on site

CONVENTION
Featuring BOB HEIL, K9EID, The Science of Audio and IAN WHITE, G3SEK In Practice Live.

(Bring your technical questions for Ian to answer.) RSGB Forum, ATV and Mobile Phone technology.
BRING YOUR CARD FOR THE QSL BOARD SO YOUR FRIENDS CAN LOOK OUT FOR YOU

TALK-IN 145.550 & 433.550MHz by GB2LS

ADMISSION PRICES
1 DAY TICKET £3, concessions (OAPs & under 16) £2.50, 2 DAY TICKET £5, concession £4

Under 12 FREE when accompanied by an adult
FOR FURTHER DETAILS AND THE MOST UP-TO-DATE INFORMATION SEE OUR INTERNET SITE

at http://www.lars.org.uk
STAND BOOKINGS contact John Theodorson, G4MTP

Tel: 01604 790966,  Fax: 0701 0701 360   E-mail: g4mtp@lars.org.uk
FLEA MARKET BOOKINGS contact John Senior, G7RXS on 0116 284 1517  E-mail: SENIORJA@ aol.com

All other enquiries to Geoff Dover, G4AFJ  Tel: 01455 823344  Fax: 01455 828273 E-mail: g4afj@argonet.co.uk

The Leicester Amateur Radio Show Committee is proud to present

The 31st
LEICESTER AMATEUR RADIO SHOW & CONVENTION
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The World Association of Christian Radio
Amateurs and Listeners actively promotes
Christian fellowship worldwide. Regular
nets, activity days, Annual Conference,
handbook, magazine etc. Call our UK Sun-
day “Good News” nets 3747kHz at 8am,
7047kHz at 2pm, or 144.205MHz at 3pm.

        For our brochure telephone 01803 854504
           or write to our Membership Secretary

WACRAL
51 Alma Road, Brixham, South Devon, !"#$%"&
See internet Web Page http://www.wacral.org

CQ CHRISTIAN
RADIO AMATEURS!

Domestic and commercial applications
Available from Tennamast or from Waters & Stanton plc.

Prices from £262.00
The demonstrator Adapt-A-Mast will be on display on

the W&S stand at various shows around the country.

Quality products from quality companies.
Tennamast and Waters & Stanton are registered

to ISO 9000 quality standards.
Ordering a mast has never been easier.
CONTACT W&S ON 01702 206835 OR WRITE,

FAX OR E-MAIL FOR FURTHER INFORMATION.
See the Tennamast products on www.tennamast.com

Tennamast (Scotland) Ltd,
81 Mains Road, Beith, Ayrshire KA15 2HT.

Tel/Fax: 01505 503824 - 24 hrs.
E-mail: nbrown@tennamast.com or tennamast@btinternet.com

Masts for SaleMasts for Sale
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Part four, by Colin Horrabin, G3SBI, Dave Roberts, G8KBB, and George Fare, G3OGQ *

* 1 Old Hall Close, Higher Walton, Warrington WA4 6SZ.

THE ROLE of the IF unit is to
accept a single, band-limited
signal from the post-mixer am-

plifier and to amplify it to a level suit-
able for a �standard� +7dBm diode
product detector. It should do so in
such a way that the level delivered is
�constant� for any input signal over a
120dB dynamic range. It must pos-
sess a low noise figure at its input and
allow control over its operating pa-
rameters.

The IF unit presented here is not our
design. Bi l l  Carver, K6OLG (now
W7AAZ), produced an excellent one in
1996 which was published in QST [10].
It is also described in the RSGB VHF/
UHF Handbook [11].

If you refer to the block diagram in
part one of this series, you will note
that there is no AGC shown at all. This
is because the AGC is local to the IF
strip. With no preamplifier, there is no
need for external AGC.

What made Bill�s design so good
was that it had a carefully-designed
fast / slow AGC circuit to handle sud-
den signal increases, and it was based
on high-quality Analog Devices XAMP
family amplifiers [12].

As Bill pointed out in his QST arti-
cle, the handling of sudden signal level
changes fundamentally affects how

the recovered sig-
nal sounds. The IF
possesses a fast
and a slow AGC
loop. When a sud-
den increase in
signal occurs, the
fas t  l oop  re -
sponds to it and
reduces its gain.
The slow loop is
on the �other� side
of a noise filter
and  responds
slowly. The com-
posite AGC signal
is a combination
of the two AGC
circuits. A block
diagram of the IF is shown in Fig 19.
The effect of this dual-loop AGC is to
produce an output signal that does not
suffer distortion on the initial signal
peaks.

A full description will not be given
here; the reader is referred to the
QST or RSGB VHF / UHF Handbook
articles. The input amplif ier is a sin-
gle J310 FET ampl i f ier  careful ly
matched to the 50Ω input impedance,
providing 12dB of gain and matching
the input impedance of the AD600.
Each AD600 is a dual variable-gain
amplifier with each stage providing

40dB of gain con-
tro l  range. The
first device thus
produces 80dB of
control range.

The signal then
passes through a
crystal filter that is
designed to re-
move wideband
no ise .  Wi thout
this, there would
be too much noise
in the circuit to al-

low gain control over a 120dB range.
The next AD600 is not used to provide
another 80dB of control - a total of 160dB
would be pointless. Instead, one half is
used to give another 40dB to the AGC-
controlled IF strip, giving a range of
120dB, and the final stage is used to
adjust the output signal level. This is
how the unit delivers a constant audio
level over its whole AGC controlled
range - but it can be tweaked to per-
sonal taste if you prefer.

The AGC circuits also provide an
accurate logarithmic signal output -
see Fig 20. This is used to drive the
S-meter on the control ler of  the
CDG2000, or it may be used to drive
an analogue meter. In order to com-
p e n s a t e  f o r  a t t e n u a t o r  s e t t i n g
changes or band-by-band gain differ-
ences, the controller can be used to
provide an offset to the AGC signal so
tha t  t he  S -me te r  a lways  reads
correctly.

There are two controls for the IF unit
- �IF gain� and �AGC hang time�. These
may either be driven by pots or by a
digital-to-analogue converter. The
CDG2000 controller provides for this.Fig 19: Block diagram of the IF unit.

Fig 20: S-meter output range from an early version of the unit.
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Fig 21: Circuit diagram part 1 - the signal path.

Technical FeatureTechnical Feature
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Fig 22: Circuit diagram part 2 - the AGC circuits.

IF gain rarely needs adjustment. Fi-
nally, control lines are used to hold
the AGC voltage when on transmit.

A full circuit diagram of the IF unit is
shown in Fig 21 and Fig 22, the com-
ponent layout is shown in Fig 23, and
the PCB tracking in Fig 24. Note that
the PCB is tracked for a simple crystal
filter made of 9MHz crystals. The exact
details of this filter depend on whether
you have spare crystals or ready-made
filters to hand. See Bill�s original article
for details. The diagram shows series
capacitors between the crystals. These

are not used, but provided for the ex-
per imenter i f  the f i l ter  design is
changed. They should be replaced by
wire links in this application. The filter
is matched to the 100Ω output imped-
ance of the buffer amplifier and the
200Ω input of the following AD600 by
standard L-match networks. This is
the reason for the asymmetry in the
component values.

CONSTRUCTION
BASICALLY, we liked Bill�s design [10]
a lot, and saw no reason to change it

at all. The only substantive physical
change was to re-track the PCB so
that it would fit on a single Eurocard.
Fitting it in was a squeeze, and both
layout and construction must be car-
ried out carefully to avoid instability.

The ICs are socketed - the AD600s
are not cheap - but with that much
gain, the earthing is crit ical. The
ground pins of the sockets on the
AD600s are soldered directly to the
top of the board (the ground plane)
and, in some cases, to the tracks on
the bottom as well. Turned-pin sockets

Technical FeatureTechnical Feature
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Fig 23: Component placement on the top of the board. On the underside are the SOT-23 diodes and chip decoupling capacitors.

Fig 24: PCB tracking. Note the pads for the SOT-23 diodes.

RC09_p20-25.p65 07/08/02, 10:4623
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Capacitors
33p ceramic plate C48,50
43p ceramic plate C6
47p ceramic plate C17,25,47
68p ceramic plate C52
75p ceramic plate C2
82p ceramic plate C20,28
100p ceramic plate C42,43
220p ceramic plate C18,26
270p ceramic plate C19,27
1n multilayer ceramic C21,36
4n7 ceramic C41
10n multilayer ceramic C30
100n 50V ceramic chip 0805 C3,4,5,7,9,13,14,15,

C16,22,23,24,29,45
270n C11
1µ polyester C44
1µ 35V tantalum bead C31,33,54,55
4µ7 polyester C1
10µ 25V tantalum bead C32,34,35

Semiconductors
8.2V Zener D23,24
J310 FET TR1
2N918 or similar TR2
2N3904 or similar TR3
BS170 FET TR4
AD600JN IC1,2
TL431 ACLP regulator IC3
7905 regulator IC4
7805 regulator IC5
TL084 op-amp IC6,7,10,11
CA3046 transistor array IC8,9
Diodes all dual SOT-23, either series BAV99 or common-cathode
BAV70. They are grouped as follows. Note final four are single diodes
tracked on the PCB so that either BAV99 or BAV70 may be used.
BAV99 D2/3, 6/7, 8/9, 10/11, 12/13,

D16/17, 18/19
BAV70 D4/5, 14/15, 20/21
Either BAV99 or BAV70 D1,22,25,26

Other
9MHz A164A crystal (IQD or similar) Y1,2,3

COMPONENTS LIST FOR THE IF UNIT
Resistors
1k 1-turn cermet preset R1
100ohm 22-turn cermet preset R2
20k 1-turn cermet preset R3
500k 22-turn cermet preset R4,5
500ohm 1-turn cermet preset R6
100k 1-turn cermet preset R7
47R 1W R24,25
75R R22
150R R21
200R R17,18,19
220R  1% R16,26,31,32,33
220R R9
330R R10
470R R8
1k R11,23,41,57
1k 1% R12,13,14,15
1k5 R62
2k7 R67
3k3 1206 ceramic chip R65
4k7 R46,61,66
4k99 1% R38
6k2 R59
10k R58,64
12k R49
27k  1% R40,48
33k 1% R27,28,29,30,34,35,36,37
33k R54
47k R56,60
68k R63
82k R20
100k R50,51,52,55
100k  1% R42,43,44,45
180k R39,47
4M7 R53

Inductors
Type 43 ferrite beads FB1,2,3
2.2µH Toko 7mm L1,2
47µH RFC L3,7,8,9,10
4.7µH RFC L11
3.95µH (36 turns on T37-6) L12
See notes below T1, T2

Notes:
T1 is wound on a BN-61-202 ferrite core as shown in Fig 25. Use only the ferrite specified.
T2 is an 8-turn trifilar winding on an Amidon L43-6 coil former. The primary winding of the transformer comprises

two of the windings in series. The secondary is the third winding.

COMPONENTS LIST FOR THE IF UNIT

Fig 25: T1 winding details on a BN-61-202 core.

are suggested, and it is easier to at-
tach these before any other compo-
nents and certainly before you solder
the board into a screening box (if that
is what you choose to do). Do not
miss any ground connections. George
can vouch for the effect on stability if
you do! There are many diodes shown
in the circuit. These tend to be in pairs,
so dual diodes in Surface Mount
SOT23 packages were used. These
are of two types and it is incredibly
easy to get them mixed up, so be
careful.

Before you start assembling, how-
ever, decide how you will screen the

unit. Being a Eurocard, it lends itself
to soldering into a standard tin-plate
box (hint), but other methods are just
as good. Use feedthrough capacitors
for the control and power lines. Use
small coaxial connectors such as
SMC for the signal l ines. RF input is
provided via an SMC connector sol-
dered to the surface of the tin plate
box.

The coils need some comment.
Transformer T1 is formed on a BN-
61-202 ferrite as shown in Fig 25. Do
not use anything else. T2 is an 8-turn
trifilar winding on an Amidon L43-6
form. Coils L1 and L2 are off-the-shelf

Technical FeatureTechnical Feature
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2.2µH coils � the PCB is tracked to
take �standard� 7mm or 5mm coils such
as the Toko series pre-wound devices.

Alignment is covered well in Bill�s
original text and will not be repeated
here, but is straightforward. You will
notice, however, that some of the pre-
set potentiomaters are multi-turn de-
vices. If these are not used, alignment
will be very difficult. With 22-turn
potentiometers, it is simple.

Finally, a slightly revised circuit was
produced by Bill, K6OLG, after the origi-
nal circuit was published. The circuit
shown here follows his revised ver-
sion. The changes are minor, and in-
volved adding R65, R66, R67 and C11
and changing the value of R62 from
4k7 to 1k5. In making this change, R65
was added as a chip resistor. Note
also that, not shown on the original
circuit diagrams but present on the
PCB layout, the substrate connections
of IC8 and 9 need to be connected to
-12V.

All semiconductors are available
from Farnell. Toko coils are available
from BEC. The crystals are the same
type as those used in the front-end
roofing filters.

The crystal filter is tracked out to
allow the design to be altered. Specifi-

cally, the three series capacitors C49,
C51, C53 are unused in our version,
but tracking is included should the im-
plementer decide to alter the design to
one that requires series capacitors.

There are two wire links not shown
on the layout (for the sake of clarity) for
which pads are provided. IC7 pin 13
connects to IC2 pin 1 and the junction
of R14 and R15 connects to IC6 pin 5.

The board layout shows signal con-
nections as an SMB / SMC type socket,
and the keen reader will notice that the
corresponding tracks on the underside
of the board extend right up to the
edge. This is to allow for variations in
build; either a socket can be soldered
direct to the ground plane, a wire taken
to a socket on the side of the board, or
a socket soldered to the tin-plate box
may be positioned so that its pin lies
directly on the signal track.

PERFORMANCE
BASICALLY, �It does what it says on
the box� to mis-quote the TV advert. It
works well. It is sensitive enough that
the post-mixer amplifier�s performance
governs the overall sensitivity of the rig
rather than that of the IF strip.

Three words of warning, though.
Screen it well.

ACKNOWLEDGEMENTS
THANKS, BILL, K6OLG, for doing a good
job on the design, and thanks also to
Harold Johnson, W4ZCB, for the sup-
port given.

Finally, many thanks to James Bryant,
G4CLF, of Analog Devices, for sample
AD600s.

NEXT MONTH
THE SYNTHESISER is the subject of
the next part of this series.  Its operation
is critical to the performance of the
transceiver, providing the local oscilla-
tor on transmit and receive.

REFERENCES
[10] �A High Performance AGC/IF Sub-

system�, QST May 1996, p39ff
[11] RSGB VHF/UHF Handbook 1997,

pp4.16ff
[12] AD600 data sheet, available from

www.analog.com                            ♦

WWW.
Warrington ARC www.warc.org.uk

The Warrington ARC website carries its own
version of the construction, on a month-by-
month basis in parallel with RadCom, together
with PCB layouts and up-to-date information.
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CHEQUESPREAD INTEREST FREE!
• Pay by three post dated cheques
• No forms to fill in!
• No hidden charges!
• No hassle!
• No catch!
• No problem!

• Simply divide the price (including
carriage) into 3 equal payments.  

• Write 3 cheques dated in consecutive
months starting with today’s date.

• Write your telephone number, cheque
card number and expiry date on the back
of each cheque. 

• Post them to us, enclosing your name &
address & we will (subject to status) send
your goods immediately.

CHEQUESPREAD prices quoted include postage & packing  CHEQUESPREAD minimum order: £99

• Unit 1 • Fitzherbert Spur • Farlington • Portsmouth • PO6 1TT • e-mail: info@nevada.co.uk • we

...ORDER ONLINE...ORDER BY PHONE...ORDER BY FAX...ORDER BY POST...OR COME A

ALL GOODS SHIPPED FOR 24 HR DELIVERY P&P: £10 (UK Mainland) unless otherwise stated   E&OE

P&P
£10

P&P
£10

FORCE 12 YAGI
N1217 12/17 Mtrs Dual band beam £599.00 £479.00
SIRIO 28MHz Beams
SY27-3 3 element 26 - 30 MHz 7.6dB £69.95
SY27-4 4 element 26 - 30 Mhz 9.6dB £79.95
CUSHCRAFT OUR PRICE
A3S 3 element Beam 10/15/20 Mtr £459.95
A3WS 3 element Beam 12/17 Mtr £399.95
MA5B Mini Beam 10/12/15/17/20 £349.95
D3 Dipole 7/14/21/28 MHz 7.86 Mtr Long £199.95
D4 Dipole 7/14/21/28 MHz 10.3Mtr Long £299.95
MA5V Vertical 14 - 30 MHz £229.95
R6000 Vertical 14 - 50 MHz £299.95
R8 Vertical   7 - 50 MHz £469.95
AR2 2 Mtr Ringo Ranger £39.95
ARX6 6 Mtr Ringo Ranger Hi-gain £129.95
ROTATOR
AR300 Lightweight rotator with controller £49.95

20% DISCOUNT on all ZX YAGIS
ZX 4-3 3 El. 70Mhz Beam 9.1dB £99.95 £79.96
ZX 6-4 4 El. 50Mhz Beam 11.4dB £110.00 £88.00
ZX 6-5 5 El. 50Mhz Beam 12.1dB £129.00 £103.20

GAIN BOOM WEIGHT PRICE6 Metre Yagis ‘DX BUSTERS’
6ML 3 element Std 8.21dBi 1.9mtr 3Kg £85.95
6M5L 5 element Std 10.31dBi 3.6mtr 6 Kg £119.95
6M5LDX 5 el Long Yagi 11.75dBi 6.0mtr 8.5Kg £165.95
6M6L 6 el Yagi 12.40 7.22mtr n/a £225.00
6M7LDX 7 el Long Yagi 13.31dBi 9.6mtr 13 Kg £249.95
Lightweight Economy Range
TR 6-3 3 el Economy 8.2dBi 1.9mtr tba £75.00
TR 6-5 5 el Economy 10.20dBi 3.6mtr tba £99.95
2 Metres
2M5L 5 element 12.24dBi 2.50mtr 2.2Kg £85.00
2M7L 7 element 14.19dbi 4.40mtr £99.95
4 Metres
4M3L 3 element 8.70dBi 1.48mtr £85.00
28MHz Yagis
10M3L 3 element Std 7.41dBi 3.0mtr 6.5Kg £129.95
10M4LDX 4 el Long Yagi 9.42dBi 5.40mtr 11Kg £189.95
21 MHz Yagis
15M3L 3 element Std 8.21dBi 4.40mtr tba £225.00
15M4L-DX 4 el.Long Yagi 10.6dBi 8.20mtr 17.5Kg £255.00
17 MHz Yagis
17M3L 3 element Yagi 8.21dBi tba tba tba
17M4L 4 element Yagi tba tba tba tba
14 MHz
20M2L 2 element Yagi 6.37 dBi 3.00mtr tba £179.95
Log Periodic Yagis
LP270 144 - 440 MHz 9.50dBi 1.40mtr 2.6Kg £110.00
LP1300 105 - 1300 MHz 11-13dBi 1.50mtr 2.2 Kg £129.00
LP1830 18 - 30 MHz 7.8 dBi 3.0mtr 16Kg £399.00
Verticals
V4M 70 MHz 1/2 wave 2.2dBi 2.35mtr long  £59.95
V6M 50 MHz 1/2 wave 2.2dBi 3.75mtrs long   £59.95
2M258 144 MHz 2 x 5/8 8.5dBi 3.20mtrs long £69.95
Baluns
CB 18-52 18 - 52 MHz 50 ohm Coaxial Balun 1Kw £12.95
visit www.tridentantennas.co.uk for full details

MAHA CHARGERS AND BATTERIES - buy online on our secure website www.mahaenergy.co.uk

NEW OPENING HOURS
MONDAY - FRIDAY  9.30 - 5.30

CLOSED ALL DAY SATURDAY

ICOM

£2696 £2495 3 CHEQUES OF £835.00 P&P
£10

£1399 £1299
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £436.33 P&P
£10

ICOM IC-910
• VHF/UHF All mode TX
• 100W 2mtr/ 75W 70cm 

1.2GHZ & 

DSP OPTIONAL

• 100W HF/6 + 50W 
• 2M + 20W 70cms

ICOM IC-706 MK IIG

Improved version of IC-746 with same DSP chip
system as IC-756 Pro II

• 100W HF + 6mtrs • 100W 2mtrs

ICOM IC-7400

PRICE
MATCH

100W HF Transceiver
• Built in Keyer • General coverage RX

IN STOCK!

• 100W HF plus 100W 6 mtrs
• LATEST DSP Technology

ICOM IC-756 PRO MK II

ICOM IC-718

PAY BY CHEQUESPREAD INTEREST FREE

PAY BY CHEQUESPREAD INTEREST FREE
£1299 £899 P&P

£103 CHEQUES OF £303.00

£1499
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £503.00 P&P
£10

£699 £549
PAY BY CHEQUESPREAD INTEREST FREE

IN STOCK!

KENWOOD

• Dual Band Mobile
• Built in TNC

IN STOCK!

• 0 - 500MHz (with 1200MHz optional)
• Built in Tuner - GREAT RADIO!

KENWOOD TS-570 DGE
• 100W HF radio with a superb DSP RX.  

KENWOOD TH-F7E

KENWOOD D700E

• Dual band 144/430 TX 
• Wideband 

(100kHz - 1300MHz) RX

KENWOOD TH-D7E
Built in TNC for 

Data A.P.R.S.
• 5W output

• 500 memories

KENWOOD TS-2000

3 CHEQUES OF £186.33 P&P
£10

£449
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £153.00 P&P
£10

£999.95 £849
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £286.33 P&P
£10

£1699
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £569.66 P&P
£10

PAY BY CHEQUESPREAD INTEREST FREE
3 CHEQUES OF £103.00 P&P

£10£299

£2899
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £969.66 P&P
£10

£1199 £1099
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £369.66 P&P
£10

£799
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £269.67 P&P
£10

YAESU 
FTV1000

6 Mtr Transverter
200W output for
FT1000MP MkV

• HF + 6 metres 
• full DSP and ATU c/w AM & FM

YAESU FT 920

YAESU

• HF 200W All mode transceiver 
FT 1000MP MK V

1 ONLYat
SPECIAL PRICE

CALL!

NOW WITH 
FREE

ACCESSORIES

£899 3 CHEQUES OF £303.00 P&P
£10

• All mode
• 160 - 70cms

• Latest version!

YAESU FT-100D

PAY BY CHEQUESPREAD INTEREST FREE

IN STOCK!

£1349 £289
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £99.66 P&P
£10

£2195
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £735.00 P&P
£10

New 100 Watt version of the Famous
MKV above with built in Power supply

YAESU FT-1000MP Mk V FIELD

IN STOCK!

• Computer Optimised 
• Ultra Lightweight
• Xtra Strong Antennas

HIGH QUALITY 

BRITISH DESIGNED 

& MANUFACTURED 
6 mtr

DX
BUSTERS

Beat the pileups with these
OUTSTANDING UK designed Yagis

The Trident 7 el 6mtr Yagi at Avon Valley Amateur Radio Association

................LARGE STOCKS.......FAST DELIVERY....... EXPERT ADVICE...................



NEVADA ONLINE STORE

www.nevada.co.uk
......the site you can TRUST......

24hr shopping

1 3090
n a radio store
ebsite: www.nevada.co.uk • fax: 023 9231 3091

ND SEE US AT OUR RADIO SUPERSTORE...

USED EQUIPMENT
BUY WITH CONFIDENCE!

All safety tested & guaranteed for 3 months

KENWOOD TS-570 DGE

HEIL PRO-SET

£129.95 P&P £7.50

LOW PROFILE 3 BAND
MINI BEAM

MINI 2000

Two lightweight
multiband verticals that

really work. Each is
supplied with a set of 3
wire radials. These may

be laid out or bent to
suit your location. Power
handling approx 500W.

LOW COST  MULTIBAND VERTICALS
ZX YAGI

GP3........£69.95
10/15/20M, 3.9 mtrs

GP3W ....£69.95
12/17/30M, 5 mtrs

DAIWA
SWR/POWER METERS
CN801H ......1.8 - 200MHZ 2KW......£109.95
CN801V ......140 - 525MHZ 200W ...£119.95
CN101L.......1.8 - 150MHZ 1.5KW.....£59.95
CN103LN ....140 - 525MHZ 200W.....£65.95

PRO SET 4
For contesters & DX’ers who
want to cut through the pile

ups. Using Hc4 insert.
PRO SET 5

A fuller range insert for rag
chewers who want quality
with clarity. Hc5 insert.

Please add £6 p&p 
(UK mainland)

£229.95 P&P £15

P&P
£10

P&P £10

G1000C HEAVY DUTY
C/W Control Box & 25m Cable

G450C LIGHT DUTY C/W Control Box & 25m Cable

G650C MEDIUM DUTY 
C/W Control Box & 25m Cable

GCO38 LOWER MAST CLAMP

£459.00 £399.00 P&P £10

£349.00 £325.00 P&P £10

G550 Elevation Rotator £309.00 P&P £10

£25.00

k WORLDSPACE RADIOS - buy online on our secure website www.worldspaceradios.co.uk

YAESU ROTATORS

VHF/UHF TRANSCEIVERS
ALBRECHT AE-550..............2M FM MOBILE TRANSCEIVER.......110.00
ALINCO DJ-191E.................2M HANDHELD TRANSCEIVER..........99.00
ALINCO DJ-580E.................2M/70CM HANDHELD .....................129.00
ALINCO DJ-SR1 ..................PMR 446 TRANSCEIVER....................79.00
ALINCO DR-140E.................2M MOBILE TRANSCEIVER .............159.00
ALINCO DR-140E.................2M MOBILE TRANSCEIVER .............125.00
AZDEN AZ-61......................6M HANDHELD TRANSCEIVER..........65.00
KENWOOD TS-790E+PS31 2M/70/23CM BASE STATION ........1195.00
STANDARD C156A+ACC ...2M HANDHELD TRANSCEIVER......... 95.00
STANDARD C558+ACC......2M/70CM HANDHELD .....................165.00
TRIO TR-7500......................2M FM 10W TRANSCEIVER............105.00
TRIO TR-7800......................2M FM 25W TRANSCEIVER..............49.95
YAESU FT225RD+MUTEK ..2M MULTIMODE BASE+MEMORY .399.00
YAESU FT2600M.................2M 60W MOBILE.............................139.00
YAESU FT290RII..................2M MULTIMODE PORTABLE............225.00
YAESU FT40R......................70CM HANDHELD............................119.00
YAESU FT4700....................2M/70CM FM MOBILE W/SEP KIT ..259.00  
YAESU FT-90R.....................2M/70CM MOBILE TRANSCEIVER...285.00
HF TRANSCEIVERS
ICOM IC-746 .......................HF/6M/2M 100W TX .......................899.00  
ICOM IC-775DSP.................200W HF BASE TRANSCEIVER .....1895.00
KENWOOD TS850SAT.........100W HF TRANSCEIVER .................699.00
KENWOOD TS-950S............150W HF BASE TRANSCEIVER .......999.00
YAESU FT-1000 ...................200W HF TRANSCEIVER ...............1199.00
YAESU FT920AF..................HF/6M 100W DSP TX......................899.00
RECEIVERS
AOR AR-2000......................HANDHELD SCANNER.....................110.00
BEARCAT UBC780XLT ........TRUNK TRACKER SCANNER............375.00
ICOM IC-R2 .........................HANDHELD SCANNER.......................99.00
REALISTIC PRO 26 ..............HANDHELD SCANNER.....................125.00
ICOM IC-R71E .....................HF RECEIVER ...................................399.00
ICOM IC-R75 + DSP...........HF RECEIVER ...................................499.00
JRC NRD345.......................HF RECEIVER ...................................375.00
JRC NRD545.......................DSP HF RECEIVER............................999.00
KENWOOD R-5000V............HF RX + VHF CONVERTER..............499.00
LOWE HF225 EUROPA ........HF RECEIVER ...................................375.00
LOWE HF225+CASE,FM&K ....PAD HF RECEIVER + ACC ...............329.00
YAESU FRG-100 ..................HF RECEIVER ...................................299.00
YAESU FRG-100+FM .........HF RECEIVER + FM ........................325.00
ACCESSORIES 
ACTIVE CW FILTER .............ACTIVE FILTER ...................................25.00
AKD WA1............................VHF/UHF WAVE METER ....................15.00
ALINCO EDC-91...................FAST CHARGER DJ-V5.......................32.00
ALINCO EME -12.................HEADSET/MIC....................................25.00
AMDAT ADC-60 ..................FREQUENCY STANDARD CLOCK........99.00
DAIWA CL-22......................ANTENNA COUPLER..........................25.00
DAIWA CN-101L .................SWR/PWR METER.............................39.00
DAIWA LA-2080H ...............2M 80W AMPLIFIER+PREAMP....... 85.00
DATONG AD-270.................ACTIVE ANTENNA .............................39.00
ICOM BC-135 ......................BASE CHARGER UNIT........................29.95
ICOM HM-75A ....................ICOM SPEAKER MIC..........................17.50
ICOM IC-AT500 ...................AUTO ANTENNA TUNER .................299.00
ICOM PS-85 ........................20A POWER SUPPLY .......................159.00
ICOM SP-7 ..........................EXTERNAL SPEAKER .........................25.00
KENWOOD MC60A .............DESK MICROPHONE ..........................75.00
KENWOOD PS-52................20A POWER SUPPLY .......................139.00
KENWOOD SP31.................EXTERNAL SPEAKER .........................59.00
KENWOOD VS-2..................VOICE BOARD....................................40.00
KENWOOD YK88-S1............2.4KHZ SSB FILTER TS450/850 .........49.00
MIRAGE B3016 ...................2M 10-160W AMPLIFIER ................179.00
MML144-30LS ....................2M 30W LINEAR AMP ......................59.00
TIMEWAVE DSP599ZX........ALL MODE DSP UNIT.......................259.00
TOKYO HL100B/21-28 .........LINEAR AMP 10-100W 21-28MHZ..129.00
WATSON WAT2..................RX ANTENNA TUNER ........................29.95
WATSON WPR2..................PRECLECTOR .....................................29.95
WATSON WR5001+DC ADAPT.VHF/UHF RX TESTER .........................59.00
YAESU FIF232C VAN...........COMPUTER INTERFACE (FT736) .......59.00

£149.00

INTEREST FREE
PAY BY CHEQUESPREAD 

3 CHEQUES OF 
P&P
£10£53.00

• 10 presets and last station memory
• LC-display for station, category/features
• Headphone jack/stereo line out connectors
• External jack for multimedia & data service
• Easy-to-aim antenna detachable WorldSpace antenna
• Battery or mains operation
• AC/DC adaptor include

WS2000

£129.95

INTEREST FREE
PAY BY CHEQUESPREAD 

3 CHEQUES OF 
£46.65 P&P

£10

NEW!

Sanyo WS1000
A stylish satellite radio for
home or portable use.
listen on the internal
speaker or connect it to
your Hi-Fi via phono line
out or digital output
connectors. Removeable
flip up satellite dish is
supplied c/w 5 metres
extension cable.

£149.00

INTEREST FREE
PAY BY CHEQUESPREAD 

3 CHEQUES OF 
P&P
£10£53.00

• Stereo headphone
socket

• 32 memories
• Mains or battery 

operation (Mains
adaptor included)

• Remote control
• Multimedia  port

• Receive over 40 channels of fade
free digital programs direct
from satellite - from almost
anywhere in the world! 

• Plus FM/MW/SW
• SW1: 2.3 - 7.3MHz,

SW2: 9.5 - 26.1MHz

Hitachi WS1 IN STOCK!
WorldSpace Radios

COMET HANDIE ANTENNAS 
SM-A3....SMA connector 144/432/900MHz .......£19.95 
SH-95.....BNC connector 144/432/1200MHz ......£26.95 
RX-5.......SMA conn 144/430MHz wide RX.........£26.95 

p & p £3.75 all items above (UK MAINLAND)
COMET MOBILE ANTENNA CABLES/MOUNTS

3D-4MB ..SO239 Base/4mtrs coax c/w PL259 plug .£15.50
CK-3M4BSO239 Base w/4mtrs coax c/w PL259 .£24.50 
MG-4M ..Heavy duty mag mount/4m /PL259......£29.95 
RS-700 ...Gutter Mount fully adjustable ..............£17.95 
RS-730 ...Hatch/Trunk Mount fully adjust. ...........£19.95 
TBR ........Hatch/Trunk Mount std model..............£14.95

COMET FILTERS 
CF-30S ...32MHz low pass filter, 150W CW ........£19.95 
CF-30MR 32MHz Low pass, 1kw PEP..................£37.50 
CF-50S ...50MHz low pass filter, 150W CW ........£21.50 
CF-50MR 50MHz low pass, 1kw PEP ..................£37.50

COMET BASE ANTENNAS
GP-15N ..50, 144, 430MHz, L: 2.4m 300W PEP .£89.95 
GP-1.......144/430MHz 3/6dB 1.25mtrs 200W ....£49.00 
GP-3.......144/430MHz 4.5/7.2 1.78mtrs 200W ..£59.95 
GP-6.......144/430MHz 6.5/9.0 3.07mtrs 200W ..£89.95 
GP-98.....144/430/1.2GHz 2.94mtrs .................£129.95 

COMET HF MOBILE ANTENNA
L14 ........Optional 14MHz coil for CA-UHV .........£19.95

p & p £10.00 all items above (UK MAINLAND)
COMET VHF MOBILE ANTENNAS 

CHL-285.50/144MHz Mobile 300W, lgth 1.32mtrs£24.95
CHL-350.28/50MHz Mobile 200W, lgth 2.16 mtrs.£39.95
HR-50 ....50MHz centre loaded, length 2.13 mtrs £39.95
SB-15 .....50/144/432MHz with w/fold-over .......£46.95
SBB-2 .....Dual band mob 144/432 lgth 0.46mtrs .£19.95
SBB-4 .....Dual band mob 144/432 lgth 0.92mtrs .£29.95
SBB-14 ...Triband mob 50/144/432 lth 1.08mtrs .£39.95 

p & p £10.00 all items above (UK MAINLAND)
COMET BALUNS 

CBL-20000.5 - 60MHz 2kW 1:1 ..........................£27.50 
CBL-30 ...1.7 - 30MHz 1kW 1:1 ..........................£21.95

COMET DUPLEXERS 
CF-416A ...144/430MHz SO239/PL/PL.................£27.50 
CF-416B ...144/430MHz SO239/PL/’N’ ................£28.50 
CF-360A ...1.3-30MHz/49-470MHz SO239/PL/PL £37.95 
CF-530 .....1.3-90MHz/125-470MHz SO239/PL/PL .£39.95

COMET TRIPLEXERS 
Comet CFX-431A 144/430/1200MHz..................£46.00 
Comet CFX-514N  50/144/430MHz ....................£47.95

NEW LOW PROFILE ‘FLEXIBLE’
ANTENNAS for the YAESU FT817

CHF-412 7,21,144MHz, 0.74M long ...£49.95
CHF-816 3.5,28,50MHz,0.74M long ...£49.95

postage & packing £4.75 (UK mainland)

MFJ Antenna Tuners & Accessories
MFJ-259B..Antenna Analyser 1.8-170MHz ...£249.95 
MFJ-269....Antenna Analyser HF/VHF/UHF....£369.95 
MFJ-914....Auto Tuner extender 300W ...........£64.95 
MFJ-914E ..1.8-30MHz 300W Tuner..............£129.95 
MFJ-945E ..1.8-60MHz 300W Tuner..............£119.95 
MFJ-948....1.8-30MHz 300W Tuner w/Balun .£139.95
MFJ-949E ..1.8-30MHz 300W Tuner+D/load .£159.95
MFJ-962D..1.8-30MHz 800W Compact Tuner £259.95
MFJ-969....1.8-60MHz 300W Tuner...............£199.95
MFJ-971....1.8-30MHz 200W Portable Tuner ...£99.95
MFJ-986....1.8-30MHz 1500W Tuner.............£349.95
MFJ-989C..1.8-30MHz 1500W Tuner+D/load £379.95

1.5KW
HF ANTENNA 

TUNER

PALSTAR AT1500 CV

• Now with heavy duty edge-wound silver
plated roller inductor for ultra high
efficiency and reliability

• Matches dipoles, centre fed doublets, G5RV's
balanced feeders, Verticals, single wire, delta
loops, beams, windoms, Inverted V's

• Built in 4:1 balun for balanced wire feeders
• Bypass position for quick straight-through

antenna connection with SWR/POWER
monitoring.

• 6 position antenna selector switching
• Average power meter reading to 3000 Watts
• Vernier dial plates for more accurate settings.

£228 £159.95
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £56.65 P&P
£10

YAESU FT-1500M
•2M FM Mobile

• 50W Heavy Duty

E

£799 £599
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £203.00 P&P
£10

£59.95 P&P £2.75

• HF/6/2/70 cms + wide RX
• Inc Nicads, Charger, antenna & mic

YAESU FT-817

£399 £299 3 CHEQUES OF £103.00 P&P
£10

• 2/70cms • 50/35W output
• LOTS of FEATURES!

YAESU FT-7100
NEW Dual band mobile

PAY BY CHEQUESPREAD INTEREST FREE

PRICE
MATCH

High class 21W 10 Mtr 
Multimode Transceiver

• 28-30MHz • AM/FM/SSB

PRESIDENT LINCOLN

YAESU

£1699 £1149
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £386.33 P&P
£10

• All mode DSP Transceiver   
• 70cm - Top Band 

YAESU FT-847

SPECIAL

YAESU FT817
Heavy Duty Battery Pack

• Ultra high capacity 9.6V 1700 mAH
• Includes special 3 hour rapid charge
cable for use with MH-C777

• 3-15V adjustable
• 25/30A max
• Voltage + current

meters
• 10mW RMS noise

and ripple

PAY BY CHEQUESPREAD INTEREST FREE
3 CHEQUES OF £123.31

SGC SG-230 
AUTO ATU

• 1.8 - 30MHz 
• 200W PEP

£359.95

PAY BY CHEQUESPREAD INTEREST FREE
£389 3 CHEQUES OF £133.00 P&P

£10

P&P
£10

£225 £199
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £69.67 P&P
£10

PALSTAR PS-30

£99
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £36.33 P&P
£10

MH-FNB72

COMET
High Quality Japanese Antennas

www.worldspaceradios.co.uk
buy online at our secure website

Noise Killers from

£389.95
PAY BY CHEQUESPREAD INTEREST FREE

3 CHEQUES OF £133.31 P&P
£10 £199.95

PAY BY CHEQUESPREAD INTEREST FREE
3 CHEQUES OF £69.98 P&P

£10

TIMEWAVE DSP 599ZX
DSP Noise & QRM Filter, RTTY Modem,
Radio/Sound Card Interface

ANC-4
Antenna Noise Canceller
& Diversity Combiner

• Eliminate heterodynes
• Filters QRM
• Brickwall PSK31 filter
• Sound card interface

• Cancels S-9 line noise
• Nulls strong interfering signals
• Makes two antennas into phased array
• Wipes out noise before it hits your receiver
• Works with any transceiver/receiver+LOTS MORE!

• Binaural CW
• CW spotlight
• Enhanced noise 

reduction

NOW with 
PSK31

INTERFACE

£559.00 £499.00 P&P £10

DAIWA DAIWA MOBILE ANTENNAS
DAX 3300.....50/144/430MHz............................£42.50 
DAX 1500.....144/430MHz (Hi Gain) ..................£33.95 
DAX 1000.....144/430MHz (Standard) ................£29.95  

DAIWA HANDHELD ANTENNAS
HA 45....S..SMA....TRIPLE BAND .....L 4.5CM .....£12.95 
HA 45....B ..BNC ....TRIPLE BAND .....L 4.5CM .....£12.95 
HA 96....B ..BNC ....TRIPLE BAND .....L 9.5CM .....£16.50 

..USE YOUR CREDIT CARD FOR SAME DAY DESPATCH...



STEVE WHITE, G3ZVW
31 Amberley Road, London N13 4BH.
e-mail: steve.white@rsgb.org.uk
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Fig 1: (a) Coloured filters are applied to a single layer of photo detectors in a
mosaic pattern. (b) Each filter allows the light from only one primary colour
through to the light-sensitive layer beneath. (c) Pattern of the three coloured
filters, showing that 50% of green light is captured, but only 25% of red and blue.

Fig 2: (a) Foveon’s chip uses stacked detectors. (b) Red, blue and green light
is captured at different depths. (c) Red, blue and green light is captured each
pixel location.
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Full colour image sensor www.foveon.com

Alinco digital voice www.alinco.com/faq.html

Wafer-thin solar cells www.thesustainablevillage.com/
thesustainablevillage-cgi-bin/product/PV230
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The DJ-596 and DR-135, both capable of digital voice operation.
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PHOTOVOLTAIC (solar) cells are semiconductor devices that convert light
directly into electricity. They are usually made from silicon with traces of the
other elements that are used to form transistors, etc.

A semiconductor photovoltaic device (see Fig 3) consists of layers of
semiconductor materials with different properties. In a typical cell, the bulk of
the material is silicon, doped with a small quantity of boron to convert it to
positive (p-type) material. A thin layer on the front of the cell is doped with
phosphorus to convert it to negative (n-type) material. A barrier voltage builds-
up at the junction between the two layers, in much the same way as in a diode
– indeed, a photovoltaic cell is a diode with a physically large junction. When
photons of light hit the cell, some of them are absorbed in the region of the
junction, freeing electrons in the silicon. If the photons have enough energy,
they can overcome the barrier voltage at the junction and move through the
silicon and into an external circuit. The external connections usually take the
form of a foil across the back of the cell and a fine grid across the front. The
voltage produced by a single cell is about 0.6V (sound familiar?), but cells can
be wired in series to produce higher voltages.

The photovoltaic effect was discovered in 1839 by Edmond Becquerel, but
the first pn-junction solar cell was not created until 1954 at Bell Labs.

Fig 3: In a photovoltaic (solar) cell, a transparently-thin
film of n-type semiconductor material is bonded to a
layer of p-type material. When light strikes the cell,
electrons ‘hop’ across the junction between the two
layers and are then free to flow in an external circuit.
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ELECTRONICS
CABLES & CONNECTORSCABLES & CONNECTORSCABLES & CONNECTORSCABLES & CONNECTORSCABLES & CONNECTORS

W. H. Westlake, Clawton, Holsworthy, Devon EX22 6QN
Phone 01409 253758 Fax 01409 253458

!"#$!%&'()*%

Postage on cables - up to 20m £3. over 20m £5.

Postage on above connectors etc £1 per order.Lots more on our lists 30p stamp for copy.
Cheque/PO/Stamps with order, regretfully we do not take cards

WESTFLEX 103, low loss Airspaced, 50 ohm £1/m
RG213U (eq U R67), M ii spc, 50ohm 75p/m
URM43,5mm dia, 50 ohm, single conductor 35p/m
RG58CU, 5mm dia, 50 ohm stranded conductor 35p/m
RG1 74U, 2.3mm, 50 ohm Mini Coax 40p/m
RG11U,10.3mm, 75 ohm low loss Coax £1/m
URM70,6mm, 75 ohm Tx grade Coax 35p/m
BT2002, 5mm, 75 ohm double screened Coax 35p/m
RG62AU, 6mm dia, 95 ohm Coax 50p/m
TV, 75 ohm, low loss Downlead 30p/m
MINI 8 low loss 7mm dia, 50 ohm coax 50p/m
POLYESTER (Dicrom type) 4mm GUY ROPE 30p/m
RG214U £2/m
RG223U £1/m
75 ohm Twin balanced Feeder, Light/Med 400w PEP 30p/m
300 ohm Ribbon standard light duty 30p/m
300 ohm Ribbon, HD USA Slotted type 65p/m
3 Core Mains/Rotator Cable, 5 amp 30p/m
6 Core Rotator Cable 50p/m
8 Core Rotator Cable 70p/m
Aerial Wire, light duty PVC coated 8p/m
Aerial Wire, medium duty PVC coated 10p/m
Aerial Wire, heavy duty PVC coated 25p/m
16swg HD copper 25p/m
16 swg stranded copper 25p/m
Single core screened, 2.3mm dia 20p/m
Two core screened, 5mm 30p/m
6 core screened, 5mm 40p/m
Red/Black DC power cable, 8 amp 30p/m
Red/Black DC power cable, 15 amp 45p/m
Red/Black DC power cable, 20 amp £1 p/m

CONNECTORS ETCCONNECTORS ETCCONNECTORS ETCCONNECTORS ETCCONNECTORS ETC
Self Amalgamating Tape    £4.50 Dipole centre boxes      £3.50
4" Dog Bone insulators       75p Polyprop Egg insulators         60p
Mil Spec P.Sleeve N plugs 10.3mm  £3.00 Mil Spec P. Sleeve BNC plugs 5mm   £1.70
Mil Spec P.Sleeve N plugs 5mm    £3.00 Greenpar N line skt, 10.3mm      £3.00
Greenpar N Panel sq skt    £2.50 Mil Spec P.Sleeve PL259 plugs 5mm £3.00
SMA Adaptors to BNC skt/N/skt/SO239  £3.00 Mil Spec P.Sleeve PL259 plugs 10.3mm £3.00
SPECIAL N PLUG for W103    £5.80 Special PL959 for W103      £1.70
ADAPTORS BNC/SO239    £1.80 PL259/BNC skt      £1.80
N plug/SO239    £2.50 N PLUG/BNC skt      £3.00
BNC plug/N skt    £3.00 PL259 plug/N skt      £3.00

!"#$%$&&'()*'$%$+,#-)"+'&.#/%.&
EX RAF WARTIME RECEIVERS. R1392 Sturdily built for thr VHF 100-150mc/s band. A 16
valve superhet. C.W./R.T. Rack mounting. 483mm x 267mm silver plated chassis. Requires 250v
d.c. 6.3v power supply. Good condition £77.50. Carriage £18.50.
A DIGITAL HANDHELD LCR METER Measuring inductance, capacitance and resistance.
3.5 digit, 1999 count, l.c.d. display, inductance range 2Mh to 20H, capacitance range 2000pF to
200 uF, resistance range 2000W to 20 megohms. Brand new and boxed with test alligator clip leads
and user manual. £44.00. + £4.00 p&p.
VALVE BASES Octal B7G B9A. All 5 for £2.50.
HIGHVOLTAGE CAPACITORS 0.1 1000v.wkg.mixed dielectric axial. .05 600v.wkg axial. 0.68
800v.wkg myler dipped axial. All 5 for £3.00.
HIGH VOLTAGE ELECTROLYTICS 10uf 400v.wkg axial. 22uf 250v.wkg axial. 47uf 385v.wkg
radial. 68uf 450v.wkg radial. All 5 for £2.50.
VINTAGE CARBON ONE WATT RESISTORS Useful values. Pack of 50 £3.00.
VINTAGE CARBON 1/2 WATT RESISTORS Pack of 30 £2.00.
1/4 WATT METAL/CARBON FILM RESISTORS 250 for £1.50.
SILVER MICA CAPACITORS 350v.wkg. 220pf. 300pf. 560pf. 680pf. 820pf. 10 for £1.00.
TUBE CERAMICS 350v.wkg. 50pf. 220pf. 330pf.1000pf. .002ufd. 15 for £1.00.
TUNING CAPACITORS Solid Dielectric. .0003uf. £3.50.
BOOKS AND MANUALS
R1155 RECEIVER DATA 47 pages £12.50 including p&p.
MULLARD VALVE DATA AND EQUIVALENTS HANDBOOK Over 300 pages of valve
data, base connections, characteristics and operating conditions for Mullard valves and their
equivalent makes. Facsimile reprint. £16.50 + £3.50 p&p.
EDDYSTONE COMMUNICATIONS RECEIVER DATA 1950-1970 A facsimile reprint of the
circuit diagrams, general description and some service notes. 50 pages. £11.50.
JANES MILITARY COMMUNICATION 12th EDITION 1991-1992  Over 800 pages, con-
tains much recently released military wireless equpment. £25.00 p&p £8.50.
THE COMMUNICATIONS HANDBOOK by J.D. GIBSON A vast volume of 1598 pages
published 1997. A perfect balance of essential technical information. The most recent telecom-
munications standards from around the world. 100 chapters from 140 expert contributors, detailed
information includes Telephony, Satellite Communications, Optical Communications, Radio Com-
munications, Source compression, Data recording. Twenty background chapters on analogue and
digital communications. Published at nearly £80.00. Illustrated. Our price £35.00. Carriage £8.50
(heavy).

P&P £2 under £12.00. Over Free unless otherwise stated.

Interested in vintage or military radio?
Why not subscribe to The Vintage Wireless Trader, Published approx. every four months. Contains
100s of out of print old and collectable wireless books, magazines, ephemera, vintage communi-
cation and domestic receivers, government surplus military equipment, valves and components
etc.,  as well as subscribers wants and sales. Send £6 for the next four issues.

Dept (RC) CHEVET BOOK SUPPLIES
157 Dickson Road, BLACKPOOL FY1 2EU
Tel: (01253) 751858. Fax: (01253) 302979.

E-mail: chevet@globalnet.co.uk TELEPHONE ORDERS ACCEPTED.

TO ADVERTISE IN THE

BUSINESS CARD SECTION ON p95

PHONE JAN: 0870 904 7377

WinCAP Wizard 3
FREE to download:

www.taborsoft.com

Skywave Analysis With a Difference

The Best Keeps Getting Better

Alert Wizard
BTWizard
BPWizard
ABW++

Compton & Butleigh
Both ideal for Club Construction Project

Compton - 80m Ph & CW DC Receiver

Butleigh - matching 1.5 Watt phone TX

Both easy to get going - together £78
See review in June 2002 RadCom.

Send SSAE or visit: www.users.globalnet.co.uk/~walfor

WALFORD ELECTRONICS
Upton Bridge Farm, Long Sutton, Langport, Somerset TA10 9NJ

CUSTOM MANUFACTURED CRYSTALS AND OSCILLATORS

1.5 to 2.0 MHz   £9.50
2.0 to 4.0 MHz   £9.00
4.0 to 6.0 MHz   £8.75
6.0 to 22.0 MHz   £7.50
22 to 26.0 MHz   £9.00

3rd OVT           21.00 to 60.00 MHz £7.50
3rd OVT           60.00 to 75.00 MHz £8.75
5th OVT           60.00 to 110.0 MHz £8.50
5th OVT           110.00 to 126.0 MHz £10.00
7th OVT           125.00 to 175.0 MHz £13.50
9th OVT           170.00 to 225.0 MHz £13.75

1.5 - 2.0MHz available in HC6/U or HC33/U only.
2.0 - 10.0MHz available in HC6/U HC33/U HC18/U or HC/25U only.

10.0 - 225.0MHz HC6/U HC33/U HC18/U HC18/T HC18/TT HC25/U HC25/T HC25/TT and HC45/U.
Where holders are not specified, crystals above 2.00MHz will be supplied in HC25/U.

For HC18/T and HC25/T (11.7mm ht.) add £1.00. For HC18/TT (9.6mm ht.) and HC45/U add £5.00.
Delivery approx 2 weeks. For 5 day EXPRESS service add 50% to above prices

Prices include P&P and VAT. Minimum order charge £10.00. All major credit cards accepted.

FUNDAMENTALS
FREQUENCY RANGE

PRICE OVERTONES
MODE

FREQUENCY RANGE PRICE
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Unless otherwise requested fundamentals supplied for 30pF load & overtones for series resonant
operation. Where applicable please state the make and model number of the equipment for which
the crystals are to be used, this will assist us in providing the correct specifications.

Custom manufactured TTL and CMOS oscillators 3.5 - 85MHz £20.35 each 1 - 4 pcs
      QuartSlab Marketing Ltd
         PO Box 19, Erith, Kent DA8 1LH                          web www.quartslab.com
         Phone: 01322 330830 Fax: 01322 334904      SAE with enquiries please

e-mail sales@quartslab.com
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C A L L I N G A L L A M AT E U R R A D I O C L U B S A N D I N D I V I D U A L S . . .

WHO
ON EARTH 
WILL YOU

BE
SPEAKING

TO ON
14th & 15th
SEPTEMBER

2002?

14th – 15th
S E P T E M B E R

Get as many people as you can to
sponsor you for every contact you
or your club makes on the air during the
weekend of 14th –15th Sept. 2002.

The money YOU raise will help us to
provide specially adapted audio
equipment, FREE FOR LIFE, to UK-
registered blind people who are in need.

WE ARE DELIGHTED TO ANNOUNCE THE
FOLLOWING PRIZES AND SPONSORSHIP

FOR TRANSMISSION 2002

Nevada – Alinco DX70 100w all mode  
HF & 6m transceiver

Roberts Radio Ltd –
Model R9914 Single side band radio

Tennamast Scotland –
Drive-on Wheel Mount

Wood & Douglas – “Cirrus”
Radio Experimentation Board

Those Engineers –
SpiceAge, Modelmaker and Spicycle

computer software

RSGB – Two “100 Years” books

W H Westlake Electronics – 100m drum 
of RG58Cu Mil spec Coaxial cable

Hoverspeed – Two foot passenger 
tickets to France

Icom (UK) Ltd – 2 Sports bags

Antrex Electronics Ltd

Display Electronics

TRANSMISSION is a national fund-raising event open
to all Amateur Radio Clubs and individuals to aid the

work of the British Wireless for the Blind Fund.

KEEPING BLIND PEOPLE IN TOUCH WITH THE WORLD
Reg. Charity No: 1078287

FREE QSL CARDS & SPONSORSHIP
FORMS. For full details contact:
BWBF, Gabriel House, 34 New Rd,
Chatham, Kent ME4 4QR.
Tel 01634 832501 or e-mail: Fiona@blind.org.uk
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Newcomers’ News
News and Comment from and for Amateur Radio's Newcomers. Compiled by Steve Hartley, G0FUW  *

* 5 Sydenham Buildings, Lower Bristol Road,
Bath BA2 3BS.

ANOTHER BUSY month
has passed with lots
more Foundation Li-

cences being issued. I understand
the total is fast approaching 4000
new M3 callsigns! With the forth-
coming changes to the Interme-
diate Licence training let’s hope
a good number will have the con-
fidence to progress now they have
had a taste of success.

A couple of things have come
to light recently that have
prompted me to include some
gentle reminders to all Founda-
tion and Intermediate Licence
holders. Whilst the newer licences
enable relatively easy and open
access to the UK amateur radio
service, there are some important
restrictions that need to be ad-
hered to.

OPERATING ABROAD
FIRST OF ALL, neither the M3
nor the 2E callsigns can be used
outside the UK. Readers may
have read elsewhere of the prob-
lems caused in Eire by MI3s op-
erating as EI/MI3 and I have heard
one or two 2Es talking about
taking their radios abroad on
holiday. Please note that only
Full Licence holders may oper-
ate outside the UK and even they
have to abide by local condi-
tions. If you are going abroad it
pays to check the arrangements
well in advance.

A full list of countries that sub-
scribe to the CEPT agreement on
reciprocal licensing can be found
in the licence Terms and Condi-
tions Booklet, BR68, which all
Full Licence holders should have.
Copies can be obtained from the
Radiocommunications Agency
library or from their website [1].

SATELLITE ACCESS
THE SECOND POINT relates to
the use of the amateur satellites.
These operate quite separately
from the ‘standard’ amateur ra-
dio service and only the interna-
tionally recognised Full Licen-

sees have access to the Amateur
Satellite Service. Again, details
are in the relevant BR68 book-
lets.

There is currently a body of
thought that thinks the satellites
should be open to the newer
classes of licence, but at the mo-
ment their use is seen to be one of
the incentives for newcomers to
progress to the higher levels.
Whether that will change remains
to be seen.

CONTINUOUS
COURSES
THEY SAY SUCCESS breeds
success and the Chelmsford Ama-
teur Radio Society (CARS) has
been running a continuous series
of Foundation courses. The tu-
tors have now settled on a format
of six evening classes per course
with a new course starting as
soon as the previous one fin-
ishes. Phew!

The hardworking team took a
three week break in August but
should be hard at it again by now.
For further information on the
courses, or indeed the Chelms-
ford ARS, contact David Bradley,
M0BQC, tel: 01245 602838 or
e-mail: cars@g0mwt.org.uk

COURSE REPORT
IN THE JULY edition of ‘New-
comers News’ we heard about a
Japanese radio amateur who
passed the Foundation assess-
ments in Wales in order to obtain
a licence whilst working here in
the UK. This month I received a

report from Alan Ralph, G8XLH,
who runs Foundation courses in
Peterborough, which included
details of a class member who
apparently travelled all the way
from China to attend a course!

The Chinese newcomer surfed
the world wide web to see if a
course was available prior to him
starting work in the UK. He found
details of Alan’s course, flew in
early, attended the course and
passed the assessments! I won-
der how he is getting on?

Alan also reports that several
students were asking questions
about repeater linking, where
amateur radio communication is
routed through the Internet and
PSK31, the popular data mode. I
don’t know about other courses
but we always try to find time to
demonstrate PSK31 and Slow
Scan Television (SSTV) here in
Bath. Not only does it break up
the ‘chalk and talk’ but it also
shows some of the less well
known aspects of amateur radio
that Foundation Licence holders
can make use of.

A NOVICE TUTOR
REFLECTS
WYN Mainwaring, GW8AWT,
dropped me a note looking back
over his decade of Novice (now
Intermediate) tutoring in the
Welsh hinterland, where mains
electricity is apparently still some-
thing of a hit and miss affair!

Nine successful students in 10
years doesn’t sound many but in
such a sparsely populated part of

the country the percentage ratio
is probably one of the highest.
Wyn reminded me of the ‘Project
YEAR’ banner that heralded the
introduction of the Novice Li-
cence. The project was to en-
courage Youth into Electronics
through Amateur Radio and three
of Wyn’s students did indeed go
into ‘the trade’. Just imagine if a
third of the new Foundation Li-
cence holders went the same way!

Thanks for the recollection
Wyn, I wonder if any of your
former students are now readers
of this column? I am always in-
terested to hear from newcomers
who have passed their exams, as
well as the instructors. Come on,
don’t be shy!

GOOD IDEAS?
OVER THE YEARS I am sure
that many amateur radio tutors
have devised some great ways of
demonstrating the various theo-
retical parts of the examination
syllabus. I am currently involved
in writing a new Intermediate Li-
cence textbook and would like to
hear from anyone who might have
developed novel methods for il-
lustrating the various topics. I am
not too concerned with the tech-
nical merits of the demonstra-
tions and can even live with tricks
done with ‘smoke and mirrors’;
all new ideas will be welcomed.

So, whether you are an exist-
ing licence holder that vividly
remembers a particular demon-
stration seen as a student, or a
tutor that has a favourite ‘prop’ I
would be very interested to hear
from you. The postal and e-mail
addresses can be found at the
foot of this page.                              ♦

WWW.
[1] RA: www.radio.gov.uk

Spread The Word!
Send your news and colour

photos to: Steve Hartley,
G0FUW,  QTHR.

E-mail:
newcomers.radcom@rsgb.org.ukSome of the many successful candidates from the Chelmsford ARS

Foundation classes (see ‘Continuous Courses’).
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Bringing Amateur Radio to the People

The GB4FUN Roadshow

GB4FUN IN NORTH
WALES
by Mark Harper, MW1MDH /
MW3MDH
GB4FUN HAS spent a lot of time
over the Welsh border recently.
On 29 June it was in Wrexham
town centre, parked up outside
the Guild Hall, and operated by
members of the Wrexham Ama-
teur Radio Society, including
Chairman Ian, GW1MVL /
GW0VML; Vice Chairman
Mark, MW1MDH / MW3MDH;
and President John, GW3RBM,
with the assistance of RSGB Re-
gional Manager Liz Cabban,
GW0ETU, and Deputy RSGB
Regional Manager Dave Evans,
GW4GTE.

Over the space of the day,
many people came and visited
us, some of whom knew what
amateur radio was all about, and
some who were just drawn in by
a van parked in the town hall
square with aerials sticking out
the top of it!

All aspects of the hobby were
being demonstrated, from HF
through to a datamodes display,
and there was plenty of literature
on hand, with plenty of people
asking questions. We took every

opportunity to introduce the
Foundation Licence, and a lot of
people seemed quite amazed at
how the route to getting started in
amateur radio had changed for
the better. It was all go for the
whole day!

The day went well, although
we suffered ‘audio QRM’ from a
live band who had set up a stage
on the town hall square and pro-
ceeded to play at full volume at
regular intervals - the square was
also being used for other events
during that day. It gave our vocal
chords a good work-out!

The day went quite quickly,
and there was never any shortage
of people coming through. We
also had a secret weapon in the
form of John, GW3RBM, doing
some PR work handing out leaf-
lets and answering questions in
the area around the bus. We made
a few contacts on HF (VHF was a
little bit hit-and-miss) which
ranged from inter-G to Italy and
as far afield as Connecticut.

We packed up at about

4.30pm, at which time the band
had stopped playing also! We
managed to pack up in record
time, and then GB4FUN was off
on its way to Barmouth.

On 2 July GB4FUN was at
Rhos CP School, this time looked
after by Dave and Liz. No sooner
had GB4FUN been set up than its
first visitors, formed into ‘bite
size chunks’ by Mr Edwards, one
of the teachers, were queuing up

to see inside.
It was certainly a lot of fun.

There were no ‘mic shy’ opera-
tors here, it seemed everyone
wanted to have a go on the air, or
on the Morse key. Dave,
GW4GTE, commented, “Inter-
estingly it seemed to be the Morse
code that interested them most
and everyone wanted a turn on
the Morse key sending their
names and decoding words.
Maybe future CW operators in
the making?”

They were assisted by Keith,
2E1HXT (also soon to be an
M3?), who helped with the ex-
change of messages. Two of the
Rhos CP School’s pupils are al-
ready M3s: Amy, MW3VML, and
Carys, MW3CAS, daughters of
Wrexham ARS Chairman Ian
Wright. They took to the mic
under their own callsigns while
being watched by Liz.

GB4FUN at Rhos CP School
was deemed to be a great suc-
cess. Then, if that wasn’t enough,
GB4FUN made an appearance at
Wrexham ARS’s meeting on the
same night, again assisted by Liz,

The RSGB’s mobile amateur radio demonstration vehicle, GB4FUN, has been ‘on the road’ for about a year now. During that time it
has crossed the length and breadth of the country and has visited all four countries of the United Kingdom, most recently with a very
successful trip to Northern Ireland. GB4FUN is intended first and foremost to demonstrate amateur radio to the general public - it is
not provided as an additional interest for radio clubs to put on display at amateur radio rallies. The results of the GB4FUN roadshow
are already beginning to bear fruit. Many individuals who knew nothing about amateur radio before seeing GB4FUN have gone on to
take a Foundation Licence course and now have their own callsigns. This is what GB4FUN is all about. We have two reports from recent
GB4FUN visits, from Mark Harper, MW1MDH / MW3MDH; and from Esde Tyler, G0AEC.

Dave, GW4GTE, helps some youngsters sending their names in Morse at
Rhos CP School.

Liz Cabban, GW0ETU, takes the class in GB4FUN at Rhos CP School.

Ian, GW1MVL, helps to put up the
GB4FUN aerials outside Wrexham
Guild Hall.
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GW0ETU, and Dave, GW4GTE.
We were also joined by

amongst others Dennis and John
who had joined us on the Satur-
day who were able to see
GB4FUN in a somewhat quieter
location than at the Guild Hall on
the Saturday. There were more
people in or around GB4FUN at
one point than were inside. For
those members who hadn’t seen
it before, this proved to be quite
a talking point. The evening
passed in what seemed like a
blur, and before we knew it,
GB4FUN was being packed up
and readied for collection by
Kath, M1CNY, and Dave,
G7OBW, Wilson for its trip
around the North West.

Wrexham ARS and Rhos CP
School would like to thank the
RSGB for GB4FUN, which in
itself seems to be quite a conver-
sation point wherever it goes. It is
an amazing tool for the promo-
tion of amateur radio. Thanks too
to Liz Cabban, GW0ETU, and
Dave Evans, GW4GTE, for their
help and assistance with
GB4FUN, everything from
admin, to driving it to a location
and setting it up, and feeding and
watering the troops. Thanks also
to Wrexham Borough Council
for letting us set up GB4FUN in
the town centre.

GB4FUN AT
ETONBURY SCHOOL,
ARLESEY
by Esde Tyler, G0AEC
A PHONE CALL from our son
Ian, G0KOA, told us that his
daughter’s school, Etonbury Mid-
dle School at Arlesey, Beds, was
planning its annual ‘Fayre’ and
he had suggested an amateur ra-
dio station as an attraction. Would
we like to go down to help him?
With the possibility of over 4000
visitors, it seemed a good oppor-
tunity to show the hobby to the
public. I (foolishly?) suggested
that a visit by GB4FUN could
add to the attraction and was given
the job of arranging it.

The gathering at the school
was the ideal place to advertise
the hobby, as most of the former
pupils turn up and they would be
the ideal age to reach. The appli-
cation for the vehicle was ap-
proved and all things were set to
go ahead.

Ian’s driving licence fulfilled

all the necessary qualifications
and arrangements were made to
pick up the vehicle from RSGB
HQ. My husband Ken, G0ITI,
and I travelled down the day be-
fore from Yorkshire. We took
Ian to Potters Bar, where Carlos
Eavis, G0AKI, was waiting with
all the information that we would
need. The manuals were in the
van, but Carlos had made life
easier by pulling out all the really
relevant bits and putting them all
into a single folder to make for
easier reference. This made life a
lot easier as we were not familiar
with any of the rigs aboard. Carlos
was most helpful, assuring and
confident - which is more than
we were by this time. He talked
us through all the information we
needed and gave us the chance to
ask silly questions.

Then, out to the vehicle. Ian:
“It’s big - and I’ve never driven a
Merc before!” Again, Carlos went
through all the equipment and
made sure we knew where eve-
rything was and how to erect
aerials - all tools were provided.
So, we were off. We followed Ian
to Arlesey and parked the bus at
Etonbury School to stay over-

night as all gates
are locked and the
caretaker (who
lives on site) was
charged to keep an
eye on it. Next
morning a hard hat
was donned when
everything was set
up. At last, we tried
it out and made a
contact, so we
knew we had
cracked it! I had

taken the photographs that I nor-
mally use for display at rallies
and we festooned the interior
walls (I had even remembered
the Sellotape and Bluetack!) In-
formation sheets and leaflets from
the Radiocommunications
Agency were added to the RSGB
literature that had been thought-
fully provided, and we were
ready for the Big Day.

As Chairman of the school’s
governors, Ian would be busy on
the field being announcer, disc
jockey and general dogsbody, so
it was left to Ken and me to man
the station. Ken was to operate
and I was to do the public rela-
tions bit and persuade visitors
that amateur radio is a well worth-
while hobby for individuals and
families.

Band conditions were atro-
cious and there were several spe-
cial event stations to contend
with, but Ken worked hard and
contacts were made with Eng-
land plus Bucharest, Milan, Ems
and Bremen. Mostly, our visitors
were content to listen and ask
questions, rather that take the
microphone themselves. We had
an amateur who had been inac-

tive for many years and a non-
amateur who had spent his work-
ing life in satellite communica-
tions. There were many young-
sters through the door - the FUN
Bus is big enough to draw atten-
tion in crowded places! There
was a very tiny element of stroppy
ones who were very quickly
moved on to be a nuisance else-
where but, mostly, people were
very interested and asked many
questions. As I knew the story
behind all the photographs on
show, mainly young people of
similar age to our visitors who
had gained Novice licences,
many of the youngsters were
impressed. Families turned up
with all generations showing a
lively interest.

Was it worth it? The answer is
a resounding “Yes!” After being
‘on show’ for four hours of inten-
sive activity, dismantling the aeri-
als was achieved far quicker than
the erection of same. Again the
bus was left overnight at the
school and picked up early next
morning to return to Potters Bar.

Would I do it again? Again,
“Yes”, as I believe that a practi-
cal demonstration of the hobby is
its best advertisement. We did
not use a key nor headphones
although listening would have
been easier. Our visitors heard
both sides of conversations and
were impressed. Any precon-
ceived notions of amateur radio /
CB were quashed - many visitors
were familiar with the latter, but
had abandoned it. Perhaps they
will now turn to ‘the real thing’,
but only time will tell.

Would I advise anyone else to
have a go? Another “Yes”, but I
would suggest that you do your
homework first. You need to
know exactly what you are talk-
ing about, but there is help avail-
able. Carlos will help and give
you the confidence to try. The
best advert for anything comes
from exponents of the subject
showing the very best of it.
GB4FUN provides the opportu-
nity to do just that. ♦

Putting up the GB4FUN antennas at Etonbury School.

One of numerous youngsters gets his first sight and sound of amateur radio
at Etonbury School.

If your club or group would
like to make use of GB4FUN
for a public demonstration of
amateur radio, please contact
RSGB HQ or e-mail:
gb4fun@rsgb.org.uk
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A simple circuit to measure resistances between  10Ω and 10MΩ, by Dick Biddulph, M0CGN  *

Measure Resistance with a
Wheatstone Bridge

* 59 Ditton Road, Surbiton, Surrey KT6 6RF.
E-mail: biddulph@intonet.co.uk

THERE ARE THREE ba
sic methods of measur
ing re-sistance:

● Connecting the unknown re-
sistor to a voltage source and
measuring the current
through it. It makes indirect
use of Ohm’s Law by utilis-
ing the equation R = V / I,
where V is known and I is
measured, enabling R to be
calculated. This is the method
used in multi-range meters,
such as the AVO.

● Using a Wheatstone bridge.
which I’ll describe in some
detail below, with a design
for a practical instrument.

● Passing a known current from
a constant-current source
through the unknown resis-
tor, measuring the voltage
across it and using the previ-
ous equation. This is used in
direct-reading ohmmeters,
particularly the digital type.

WHAT IS A BRIDGE?
IN THIS CASE, it’s a network
of four resistors, where, usu-
ally, three are known and from
which the fourth, unknown, re-
sistor can be calculated.

The basic bridge, shown in
Fig 1, was actually invented in
1833 by S H Christie of the
Royal Military Academy at
Woolwich, but the English
physicist Sir Charles Wheatstone

was the first to point out its
immense value to electrical
engineer ing . Although
Wheatstone always credited
Christie with its invention, it
became popularly known as the
‘Wheatstone Bridge’.

It is considered to be
‘balanced’ if the voltages at A
and B are equal, relative to ei-
ther pole of the battery. This
happens when

!"
#"
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At balance, no current will
flow through the meter, M1,
which is a centre-zero type. Re-
member that any component
needs a voltage difference be-
tween its ends in order for cur-
rent to flow through it.

If R1, R2 and R4 are known,
R3 can be calculated.

A simple variation of the cir-
cuit is shown in Fig 2, where R1
and R4 are replaced by a
potentiometer, RV1. The same
criterion for balance applies, the
upper and lower parts of RV1
corresponding to R1 and R4.
RV1 can then be calibrated if
R2 is fixed and R3 is replaced,
sequentially, with a series of
known resistors. Clearly, if the
bridge balances at the centre
point of RV1, R2 = R3.

THE
BALANCE POINT
TRADITIONALLY, the Wheat-
stone Bridge is fitted with a sen-

sitive meter across AB in Figs 1
and 2, and RV1 is adjusted for a
null reading on the meter. How-
ever, there are other ways of
indicating balance, one of which
is described here.

An operational amplifier (or
op-amp) is an integrated-circuit
differential amplifier. This
means that its output is a func-
tion of the voltage difference
between its inputs. It has a very
high gain (~105) and, when con-
nected for our purposes, it be-
haves, not as an amplifier, but
as a comparator. It tells us sim-
ply the polarities of the inputs,
not their magnitudes. The out-
put of the comparator can have
only two states, corresponding
very closely to the voltages of
the two supply rails. If the in-
puts are connected to A and B in
Figs 1 and 2, the output will
(theoretically) be zero at the
exact balance point. Because,
in practice, the comparator out-
put cannot be zero (it does not
correspond to either of the two
states mentioned earlier), the
output is best indicated by a

tricolour LED (see later) con-
nected from it to the junction of
two equal resistors between the
supply lines.

PRACTICAL CIRCUIT
FIG 3 SHOWS the complete
circuit diagram. RV1 must be a
linear device, but its precise
value is unimportant. A wire-
wound potentiometer is prob-
ably best, but don’t use a very
low value because (a) it draws a
lot of current from the battery
and (b) the windings are rather
coarsely-spaced so the resolu-
tion is poor. Anything above
about 5kΩ is OK. The bridge
shown in the photograph uses a
cermet-based potentiometer
which is linear to ±2%, though
this does not affect the accu-
racy of the bridge.

The LED should be a tricol-
our device. This means that it
shows red with voltage of one
polarity, green with voltage of
the opposite polarity, and
roughly yellow (red + green)
with AC excitation, Separate
green and red LEDs can be used,Fig 1: The basic bridge circuit. Fig 2: Fig 1 with a potentiometer fitted.

Fig 3: The final circuit for measuring resistance between 10ΩΩΩΩΩ and 10mΩΩΩΩΩ.
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but the result is less tidy.
Construction is simple. Mount

the potentiometer, RV1, on the
lid of the box with a suitably-
sized piece of polar coordinate
graph paper centred on the shaft
of the pot, as shown in the pho-
tograph. Then mount the termi-
nals, the LED, the push switch,
S2, and the range switch, S1.
This selects three separate re-
sistors which give three resist-
ance-measuring ranges.

The op-amp can be mounted
on a specially-made board or a
small piece of Veroboard. The
range resistors can be mounted
directly on the range switch and
the two sets of three diodes
mounted between the op-amp
board and the bridge circuit.
Incidentally, these are needed
to make sure that the input to
the op-amp cannot get near ei-
ther supply rail, because some
op-amps don’t like this.

RV1 ........ linear potentiometer (see
text for value)

R2a ........ 10R 1%
R2b ........ 10k 1%
R2c ......... 1M 1%
R5, 6 ...... 470R 10%
IC1 ......... LM741CN
D1 - D6 .. small silicon diodes,

eg 1N4148
D7 .......... tricolour LED (or two dif-

ferent LEDs, connected
back-to-back)

S1 .......... 1-pole 3-way wafer switch
S2 .......... push-to-make switch

PP3 battery and clip
Small piece of Veroboard
Polar coordinate graph
paper (eg Chartwell
7506)
Plastic box

COMPONENTS LIST

range resistors
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Table 1: Calculated values of ααααα for
given values of ‘unknown’ resistors
for the author's unit on range ‘b’.

CALIBRATION
THIS CAN be done mathemati-
cally or by using a number of
known resistors.
Using known resistors
After you have constructed the
circuit and tested it in order to
verify that a balance point can be
found for a resistor connected as
shown in Fig 3, you will need to
calibrate the potentiometer scale.

This is quite simple. Have to
hand a selection of good-qual-
ity (1%) resistors, covering, for
example, the range 1kΩ to
100kΩ. Select the middle range
on the range switch, and con-
nect each resistor in turn, mark-
ing its value on the scale at its
balance point, which is when
the LED flips from one colour
to the other. Although being far
easier than the mathematical
method below, the values on
the scale will be a little unusual!
If you are really crafty, you can
borrow a four-decade resistance
box from your local school’s
physics lab! This will overcome
the unusual scale values, too.
Mathematically

Find the electrical zero by
shorting the ‘unknown resistor’
terminals and adjust RV1 until
the LED just flips from red to
green.  For the other end of the
scale (marked ‘∞’ on the dial),
do the same with the terminals
open-circuited.

When the points have been
found, mark them on the scale
This will give the two electrical
ends of the control. Note that the
‘electrical’ ends will be different
from the ‘mechanical’ ends (the
end-stops, marked as MZ in the

photograph). The
end-stops should be
marked on the scale
so that, if the knob
has to be removed,
it can be replaced
accurately.

Now, with the
polar graph paper
mentioned earlier,
measure the angle
between the electri-
cal ends. Suppose
this is θ.

The balance
point, α, (in de-
grees from the ex-
treme anticlock-
wise electrical
zero) for any resis-

tor, R3, in terms of the range
resistor, R2, is given by
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where R3 is the unknown (see
Fig 3).

In my bridge, R2 is 10kΩ for
the middle range and θ is 252°,
so the equation becomes

#&#
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So we can construct a table of
angles for various values of the
unknown resistor, R3, in kΩ,
see Table 1. Mark these values
at their appropriate angles on
the scale.

Please note that this table ap-
plies only to my prototype with
the characteristics mentioned
above. When calibrating your
unit, simply subsitute your value
of θ  into the equation. Nothing
else need be changed. Then cal-
culate the new values of α.

The other ranges are read sim-
ply by multiplying the balance
reading by the appropriate fac-
tor. Only one calibration proc-
ess is necessary! In my case R2
can have values of 100Ω, 10kΩ
(as above) or 1MΩ, allowing
readings of
reasonable ac-
curacy be-
tween 10Ω
and 10MΩ.

IN USE
FIRST, con-
nect your un-
known resis-
tor, R3, across
the terminals.
Set the range
switch to po-
sition ‘b’
( m i d d l e ) .
Press S2 and
turn RV1
while watch-
ing the LED.
If it does not
change col-
our, R3 must
lie below 1kΩ
or above
100kΩ (see
the box), so
switch to the
other ranges
in turn and
read the bal-
ance value

The calibrated scale of the bridge. ‘MZ’ mark the
end-stops; 0 and ∞∞∞∞∞ are the electrical ends of the
potentiometer. The push-switch (S2) is mounted
near the ‘0’ mark and the LED near the ‘0.6’ mark.

S1 range ‘a’ measures 10Ω - 1kΩ
S1 range ‘b’ measures 1kΩ - 100kΩ
S1 range ‘c’ measures 100kΩ - 10MΩ

MEASURING RANGES

Panel underside, showing the ‘bird’s nest’ technique - all
components wired point-to-point. The range resistors
are mounted directly on the range switch.

from the scale. Release S2. Now
scale the reading to the correct
value corresponding to the po-
sition of the range switch. On
position ‘a’, multiply the read-
ing by 100Ω; on position ‘b’ by
10kΩ; on position ‘c’ by 1MΩ.
That's all there is to it!           ♦
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NOTICE TO READERS
Although the staff of RadCom take reasonable precau-
tions to protect the interests of readers by ensuring as
far as practicable that advertisements in our pages
are bona fide, the magazine and its publisher, The Ra-
dio Society of Great Britain, cannot accept any under-
taking in respect of claims made by advertisers whether
these advertisements are printed as part of the maga-
zine, or are in the form of inserts.

The publishers make no representation, express or  im-
plied, that equipment advertised conforms with any le-
gal requirements of the Electro Magnetic Compatiblility
Regulations 1992. Readers should note that prices ad-
vertised may not be accurate due to currency exchange
rate fluctuations, or tax changes.

While the publishers will give whatever assistance they
can to readers having complaints, under no circum-
stances will the magazine accept liability for non-re-
ceipt of goods ordered, late delivery, or faults in manu-
facture. Legal remedies are available in respect of some
of these circumstances, and readers who have com-
plaints should address them to the advertiser or should
consult a local Trading Standards Office, or a Citizens
Advice Bureau, or their own solicitor.

Readers are also reminded that the use of radio trans-
mission and reception equipment (including scanning)
is subject to licencing and the erection of external aeri-
als may be subject to local authority planning regula-
tions.

                   Radio & Computer Rally
    Sunday 15th September 2002

Applemore College, near Hythe, Hampshire
off A326 Southampton to Fawley Road, at Tesco superstore

(Follow the yellow signs from the M27 or A35)

Open at 10am – Entry £2
Talk-in on 2 metres – Free parking
Two indoor halls and field traders

Refreshments and special interest groups
For Details, Table/pitch Prices and Bookings please contact:

Bill Simmons G0XAZ tel 023 8078 3170
or e-mail to: bill.simmons@southernwater.co.uk
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Experimenter - Ham - Amateur

Antennas

Advice

Morse

Distributor

SSB

FM

AM

CW

HF

VHF

UHF

HF/50MHz/144MHz/430 (440)MHz ALL MODE TRANSCEIVER
756proII, 706Mk2g, 746pro, 910 in stock

(091) 790222/4   Fax: (091) 790223
ORANMORE  CO.GALWAY

E-mail: info@cellcom.ie   WEB: WWW.CELLCOM.IE

TETRA COMMUNICATIONS LTD
Tel: 01604 234333  Fax: 01604 603866

4mtr MOBILES  -  Maxon PM150 16ch 20w fm £50
2 mtr MOBILES  -  Philips MX 294 32ch 20w fm £40

70cm MOBILES  -  Key 450 16ch 10w (NEW) fm £45
All the above mobiles are programmed

Complete with fitting bracket Mic & Speaker
DTMF mics £5.00 (used)

Yaesu handmics £8.00 (new)
Key speaker handmics £8.00 (new)

Quality extension speakers (c/w 3.5 plug) £5.00 (new)
Ex Met Police Philips PFX radios (147MHz) £2.00

Motorola GP 300/P110 VHF/UHF £50.00
Please add £5.00 p&p per radio
Web site updated every month

‘Norcall.co.uk’ SEE US AT Castle Donington

Yaesu FT480r 2m Multimode £160
Icom 706mk2 £550
Icom 756 + filters etc £950
Icom AT150 ATU £145
Yaesu F12100z £450
Kent EK4 Memory Keyer £30
Starmaster Key £35
Realistic 2045 Base Scanner £130
AOR AR2000 Scanner £130
Scanmaster GaAsFET Preamp £30
Trio Ts940s HF Base £650
Yaesu FRG7 HF Receiver
with digital display fitted £150
Icom IC04e 70cm handie
+ accessories £50
Decca Kw107 ATU
& dummy load £75
Lowpass Filters £25
Daiwa Ps 140iia 14a PSU £35
Yaesu FRG100 H/F Rx £350
Kenwood R5000 Quality General
Coverage H/F Receiver £400
Icom ICR 7100 Comms Rx £425
Icom IC451e 70cm
Multimode 12v Base £350
Revex W200 2k
SWR/PWR Meter £25
Lowe HF225 H/F Rx £195
Ham International La120
0-30 HF Amp 100w £70

CB/PMR/HAM/MARINE/CELLULAR/SCANNER Etc.
See Our Website for more items

http://www.curtiscommunications.co.uk

Motorola Radius GM350 VHF
Taxi Radio £100
Nevada MS1000 Scanner £120
Scanmaster Scanner Preamp £25
Microwave Modules
2m Amp 100w £100
AEA PK232
Multimode Terminal £100
Palomar H/F
Active Preselector £30
New Commtel 106
Base Scanners
were £129 now £99
Van Gorden High
Quality G5RV’s from £35
Alinco DJX2000 Scanner £450
AOR AR2000 Scanner £130
New Scanners from £79
New CB’s from £69.99
New Midland 9001 10m
Multimode Mobiles £249
25A PSU’s                   from £69.99
PL Plugs £2 each or
special offer                10 for £10
Diawa CR4 Rotator Controller £40
Alinco DX70TH HF and 6M

(New) £599
Tokyo High Power 934MHz
(Microwave 23cm etc)
PWR/SWR Meter £40
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We now carry in stock a range of new PSU’s from £79.99, ATU’s
from £99.99, 2m Mobiles from £159.99, Antennas from £9.99....

Why not pop in for a coffee and a browse....
We open every day 10.00am - 5.30pm Monday-Saturday

USED EQUIPMENT LIST

Telephone: 01903 234897 / 235913 - Fax: 01903 239050
e-mail: info@gwmradio.freeserve.co.uk - website http://gwmradio.netfirms.com

GWM RADIO LTD, founded 1956,
a company since 1960.

The Directors wishing to retire invite offers for the
freehold premises in Worthing, West Sussex town cen-
tre, comprising shop, garage and cottage all requiring
extensive renovation with or without the Company and
its stock.
Turnover is about 2/3rds Electronics and 1/3 Electric
Shavers spares and repairs.

Contact in writing to the above address
or by FAX on 01903 239050

G.W.M. RADIO LTD
40/42 PORTLAND ROAD, WORTHING, SUSSEX, BN11 1QN
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Contributions totalling nearly £1000 have been received from Dave Wilson,
G7OBW, and Kath Wilson, M1CNY / M3CNY, on behalf of 'The Three Counties
Foundation', a group of about a dozen  amateurs from Cheshire, Lancashire
and Clwyd who get together to hold a Foundation course over one weekend
each month. They have agreed to donate the £5 fee for each candidate taking
the Foundation course to the GB4FUN fund. The photograph shows Mike, soon
to become an MW3, handing over a cheque for £70 from the 14 candidates
attending the July course held in Frodsham, Cheshire, to Kath Wilson (the
RSGB Regional Manager for the North West).  Jeff Smith, MI0AEX, has also
been conducting Foundation Courses in Northern Ireland and has recently
donated over £100 from course fees to GB4FUN.
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HAVE YOU GOT an old 2 metre
multimode hanging around?

HL-50B SPECIFICATIONS
Freq. Band 3.5-29.7MHz and

50MHz
Mode SSB/CW/FM/AM 
DC Power DC 13.8V 10A max
RF Drive Power 5W (1- 5W)

Model for FT-817   
10W (1- 10W)
Standard model

RF Out. 50W PEP max. (25W for AM, FM)
Power Tr. 2SC1946A ?~2
In/Out Connectors SO - 239 (M-J)
Others Switch selected low-pass filter for

each band. Carrier operated send-
receive switch circuit. LED power
output level indicator. External
remote controller (HRC-60,
optional) terminal. ALC output.
Protections against antenna short,
band set error, and reverse DC
power polarity.

Dimensions 148 (W) ?~55 (H) ?~190 (D)mm,
5.8(W) x 2.2(H) x 7.5(D) in

Weight Approx. 1.4kg, 3.1lbs.

HX-240 SPECIFICATIONS
Frequency Band 3.5/3.8/7/14/21/28MHz Amateur

Bands
Mode FM/SSB/CW (Dependent on radio to

be used)
DC Power DC 13.8V  7A max.?@
RF Drive Power 2.5W/10W Selectable
Power out 30 - 40W pep (30W for FM)
Freq. Stability ?}10ppm max
Spurious Emission -40dB or less
RX Pre-amp Gain Approx 10dB (2SK125 J.FET by Sony)
In/Out Connectors SO - 239 (M-J)
Others Auto RF Key, Low Noise Pre-amp,

Stand-by Jack (Remote TX Key Jack),
Panel Meter for Power out,
Protections for High SWR and Reverse
DC Power Polarity, High/Low Power
out Select

Dimension 146(W) x50(H) x192(D) mm, 5.7(W)
x2.0(H) x7.6(D) in

Weight approx. 1.3kg, 2.9lb

How about
50 Watts, 80m-6m!

FT-817 Owner?

HL-50B
6m/HF Amplifier

Ideal for ALL
FT-817 owners and HF

transceiver that produces 5 Watts of drive.  
ONLY £269.95 plus £7.00 p&p

Available from stock from your favourite 
UK Dealer - ML&S Martin Lynch & Sons

Bring it BACK to LIFE
HX-240 Tranverter

2 in - HF out

Fed up with 
QRP?

Other NEW PRODUCTS coming soon - 
HL-700 HF Amplifier

Freq. Band 3.5 / 7 / 14 / 21 / 28mHz (also
operable on 10 / 18 / 24. 5mHz
bands)

Mode SSB,CW, AM,FM RF Drive Power:
10W and 100W, manually switched 

DC Input Power 13.8V, typically 70A for 500W output 
RF Out (100W drive) SSB: 600W PEP, CW/FM: 500W,

AM: 300-350W 
RF Out :(10W drive) SSB: 400W PEP, CW/FM: 400W,

AM: 250W 
Power Transistor THP - 120 x 8 (proprietary) 
Connectors Type M (SO-239) 
Meters Transmitted power and reflected

power, power source voltage 
Other Switch type low-pass filter, sending

and receiving carrier control, various
protection networks, (LPF band
mistake set, antenna short circuit,
radiator overheating and PA
imbalance, overvoltage), stand-by
terminal, ALC output and RF input 2
position switch 

Dimensions 300 (W) x 100 (H) x 342 (D) mm
Weight Approximately 8kg 

HL-3KDX HF 3KW Linear
Freq.Band 1.8 - 29.7MHz of all amateur bands

including WARC bands.
Mode SSB/CW/RTTY/SSTV/AM/FM
AC Power 200V/220V/240V?@20A max. single

phase.
RF Drive Power 120W max.
RF Input (DC) 3.4kW peak max.
RF Out. 2kW PEP max. (1/2-1/3 for RTTY,

SSTV, AM, FM)
Power tube Eimac 3CX1200A7 x 1
Circuitry Class AB‚Q, Grounded grid
In/Out Connectors N - R type
Built-in meters Plate current meter (IP), Multi-

function meter (IG/PO/EP)
Others Various Protections, Peak RF Power

meter., ALC out, Off-delay cooling fan
for better tube life. Remote TX
control.

Cooling Forced air
Dimensions 402(W) x 205(H) x 460(D) mm,

15.8(W) x 8.1(H) x 18.1(D) ins app
Weight 50kgs, 110lbs

with the 
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F"$!-"N*, !#@GHH &$#*(I",#(!*+*$N*! JGRGLHH
T!/,#$T )"2PHH )"2*'$2*(PHH(1$''*,$/1 JBHHLHH
$+%1 "2@AGH "/2%("2/ JARGLHH
$+%1 $+@DAHH- D1(1%I$'*(2!",)+*$N*! JAGHLHH
$+%1 $+@DGA DE(1/'2$1%#*

2!",)+*$N*! JDUGLHH
$+%1 $+@DRG* DG&(2!",)+*$N*! JGDGLHH
$+%1 $+@BRA* RH+1((I")*(1/'$21%#*

2!",)+*$N*! JDUULHH
$+%1 $+@RHC1MA -F(Q(C1(Q(D1(ZAH[\

2!",)+*$N*! JBGHLHH
$+%1 $+@RHC1MAA -F(Q(C1Q(D1(2!",)+*$N*! JGGHLHH
$+%1 $+@RDP -F(2!",)+*$N*! JKUULHH
$+%1 $+@RKR -F(<?:("2/(I")*()2"2$%,

2!",)+*$N*! JGRGLHH
$+%1 $+@RGC -F(Q(CE("88(I3?7(2;3?9:5<X5; JUUULHH
$+%1 $+@RGC0!% $+%1(2!",)+*$N*! JA]CHHLHH
$+%1 $+@RRG#)0 -F((DHH&((I")*()2"2$%,

2!",)+*$N*! JA]BUULHH
$+%1 $+@PGHH &$#*(I",#(!*+*$N*! JPUULHH
$+%1 $+@UAH DQRH(+1(I")*(2!",)+*$N*! JUUULHH
$+%1 $+@!D -",#S()+",,*! JUULHH
$+%1 $+@!K -",#-*'#(!*+*$N*! JDUULHH
$+%1 $+@!RHHH !*+*$N*!(1$,2^(+%,#$2$%, JGGHLHH
$+%1 $+@!RD !*+*$N*! JKUULHH
$+%1 $+@!RG -F(Q(CE(!*+*$N*! JBRGLHH
$+%1 $+@2PA* ./"#(I",#(-",#S

DEQCEQDK:EQRH:E JDGHLHH
$+%1 $+@2P* -",#S(2!",)+*$N*! JARGLHH
$+%1 0+!@AHHH +%10/2*!()+",,*! JDHHLHH
$+%1 0)@AG DH"(0%&*!()/00'S

F$2)("''($+%1 JAAHLHH
$+%1 !+@RHHH !*1%2*(+%,2!%' JBHLHH
$+%1 $+2@R* DQRH+1((-",#S

2!",)+*$N*! JARHLHH
$+%1 /2@PB 2%,*()./*'+-(/,$2 JDGLHH
$+%1 A+@!UHHH 2%0(+'"))(+%11/,$+"2$%)

!*+*$N*! JD]UUGLHH
$+%1 $+@RGC0;6$$ -F(Q(C1(#)0(I/$'2($,("2/ JD]HHHLHH
$+%1 $+@RHCE4$$T -F(Q(C1Q(RH+1)(Q

D1(2!",)+*$N*! JRGHLHH
$+%1 "2APH 1"2+-$,T("2/(F%!

2-*($+RHC JDGHLHH
$+%1 $+@DRA* DE(1/'2$1%#*

2!",)+*$N*! JKDGLHH
$+%1 "2@AHH "/2%(2/,*!()/$2*($+@RGA(5>: JDDGLHH
$+%1 $+@DRA* "''(1%#*(2!",)+*$N*! JDUULHH
$+%1 $+@RHC1M$$ T-F(Q(N-F(Q(/-F

2!",)+*$N*! JCUULHH
$+%1 "2@APH "2/ JDGHLHH
$+%1 $+@!RA* !*+*$N*! JKUULHH
O!+ O)2@DBG -F(GH1-_(AGHH[("+

I")*(2!",)+*$N*! JA]DUGLHH
O!+ ,!#@KBG !*+*$N*! JDUULHH
O!+ ,!#@GKG -F(!*+*$N*! JCHHLHH
M*,&%%# "2@DKH ",2*,,"(2/,*! JADHLHH
M*,&%%# #F+@DKH F!*./*,+S(+%,2!%''*! JRHLHH
M*,&%%# 0)@BKH 0%&*!()/00'S JAHHLHH
M*,&%%# 0)@GH 0%&*!()/00'S JABGLHH
M*,&%%# 0)@GD 0%&*!()/00'S JARGLHH
M*,&%%# !@DHHH !*+*$N*! JDDGLHH
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M*,&%%# !@GHHH !*+*$N*! JBUULHH
M*,&%%# !@GHHH !*+*$N*!(W(+%,N*!2*! JCHHLHH
M*,&%%# )1@DDH )+%0*(@(2)@UBH(5>:L JDHHLHH
M*,&%%# )0@KA )0*"M*! JCHLHH
M*,&%%# )&@AHH* )&!(1*2*! JDGLHH
M*,&%%# 2-@DD* D1(-",#S(2!",)+*$N*! JUULHH
M*,&%%# 2-@DGA* -",#-*'#(((D1 JABHLHH
M*,&%%# 2-@RR* #/"'I",#(D1QRH+1)

-",#-*'# JAKHLHH
M*,&%%# 2-@RU* -",#S(2!",)+*$N*! JAPULHH
M*,&%%# 2'@ADH '$,*"!(('%&(#!$N*

"10'$F$*!((AHH&((-F JAGHLHH
M*,&%%# 21@DKA* D1((((1%I$'*(2!",)+*$N*! JADHLHH
M*,&%%# 21@DBA* D1((1%I$'*(2!",)+*$N*! JADHLHH
M*,&%%# 21@DGA* 1%I$'*(2!",)+*$N*! JABHLHH
M*,&%%# 21@DGG* 2!",)+*$N*!

D1(1/'2$1%#* JKUGLHH
M*,&%%# 21@BGG* RH+1(1/'2$1%#*(1%I$'*

2!",)+*$N*! JBGHLHH
M*,&%%# 21@RBA* #/"'I",#(2!",)+*$N*!

&$2-(#*2"2+-"I'*(F!%,2 JDRGLHH
M*,&%%# 21@RGA* 2!",)+*$N*!

D1(1/'2$1%#* JKDGLHH
M*,&%%# 2!@RGA* D1((1/'2$1%#*

2!",)+*$N*! JKGHLHH
M*,&%%# 2!@PGA* RH+1(1/'2$1%#*

1%I$'*(2!",)+*$N*! JKUGLHH
M*,&%%# 2)@BBH)"2 2!",)+*$N*!(&$2-

I/$'2($,("2/ JBUULHH
M*,&%%# 2)@GRH# 2!",)+*$N*!((-F(#)0("2/

1%I$'*QI")* JCGHLHH
M*,&%%# 2)@CPH -F((C1(1%I$'*QI")*

2!",)+*$N*! JBHHLHH
M*,&%%# 2)@CUH -F((C1(($?:("2/ JGGHLHH
M*,&%%# 2)@RAA* )1(I")*()2"2$%,

2!",)+*$N*! JKUULHH
M*,&%%# 2)@RUH* DQRH+1(I")*()2"2$%,

2!",)+*$N*! JCUULHH
M*,&%%# 2)@RUH* DE(Q(RH:EQDK:E

I")*(2!",)+*$N*! JUUULHH
M*,&%%# 2)@PGH)"2 -F(2!",)+*$N*!((((((1$,2^ JPHHLHH
M*,&%%# 2)@UGH)# -FQ(AGH&(#)0

I")*(2!",)+*$N*! JA]AHHLHH
M*,&%%# 2)@UGH)#V -F(AGH&(#)0(F/''S('%"#*#

'"2*()L,/1I*! JA]RHHLHH
M*,&%%# NF%@ADH 2)ADH(NF% JGHLHH
M*,&%%# N)@A N%$+*()S2-*)$)*! JKHLHH
M*,&%%# N)@D N%$+*()S2-*)$)*! JKHLHH
M*,&%%# ST@BGG+,@A DRH-_(+&(+!S)2"'(F$'2*! JAHHLHH
M*,&%%# SM@PP"@A "1(F$'2*! JBHLHH
M*,&%%# SM@PP+@A GHH-_(+&(,"!!%&(F$'2*! JBHLHH
M*,&%%# SM@PP+,A DRH-_(+&(F$'2*!(PLPK1-_(($F JBHLHH
M*,&%%# SM@PP)@A DLBM-_())I((,"!!%&(F$'2*!

PLPK1-_($F JBHLHH
M*,&%%# SM@PP), ALPM())I(F$'2*!

Z2)@BBH(Q!GHHH\ JBHLHH
M*,&%%# SM@PP),@A ALPM-_())I(,"!!%&(F$'2*!

PLPK1-_($F JBHLHH
M*,&%%# 2)@DHHH -F(Q(N-F(Q(/-F("''(1%#*

1/'2$I",#*! JA]KGHLHH
M*,&%%# "2@ADH ",2*,,"(2/,*! JRGLHH
M*,&%%# 2)@GH -F(2!",)+*$N*! JBDGLHH
1"T,/1 #*'2" AH1(1%I$'*("1QF1Q/)I

F%!+* (Q')IQ+& JABULHH
1$+!%)*2 !/@DH RH(+1)("10 JCHLHH
1$+!%&"N* DPQABB 2!",)N*!2*!(DPQABB JADGLHH
1%#/'*)
1$#'",# 1$#'",# PH(+-",,*'(+I JGGLHH

BP
0"++%1 2$,S(AA 2,+ JUULHH
0"++%1 2,+@KDH 2,+ JUHLHH
0'*))*S 0!@DDGH -F(!*+*$N*!((I*)2(./"'$2S

+'"))$+^ JA]DHHLHH
!*"'$)2$+ 0!%@KUB -F(!*+$*N*! JUULHH
!*"'$)2$+ 0!%@DHHC BHH(+-",,*'()+",,*! JAAHLHH
)T+ )T+@DHDH -F(2!",)+*$N*! JBGHLHH
)%11*!M"10 F2DUH! DE(1/'2$@1%#*

2!",)+*$N*! JAPHLHH
)%,S $+F@)&RR F1Q)&Q1&Q'&(0%!2"I'*

(")(,*&^ JDGHLHH
)%,S )&@AHH* F1Q)&Q1&Q'&(0%!2"I'* JUHLHH
)S,+!%, 0)@ADDHN/ DH("10(0%&*!()/00'S JCHLHH
2%MS%
-S@0%&*! -'@KHN D1(3?7(DG&("10'$F$*! JRGLHH
2%MS%
-S@0%&*! -'@KRN '$,*"!("10'$F$*! JCHLHH
2%,," RHHH* 2*!1$,"' JAKHLHH
2!",)N*!2*! .1(RH DPQABB(2!",)N*!2*! JAHHLHH
2!$% !@DHHH !*+*$N*!(W(+%,N*!2*! JKHHLHH
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2!$% 2!@DKHH 2!",)+*$N*!
(0'/)("10'$F$*!((D1 JUULHH

2!$% 2!@UHHH D1(1/'2$(1%#* JAUULHH
2!$% 2!@UAKH D1("''(1%#*(2!",)+*$N*! JDGHLHH
2!$% 2)@RPH #/"'(I",#

I")*(2!",)+*$N*! JDRGLHH
&*'Y "+@KP1 DHH&(1%I$'*

1"2+-$,T(,*2&%!M JGHLHH
S"*)/ F0RHH 0%&*!()/00'S JAHHLHH
S"*)/ F0@RGR-# -*"NS(#/2S(0%&*!()/00'S JADHLHH
S"*)/ F!T@AHH -F(!*+*$N*! JKHHLHH
S"*)/ F!T@RRHH -F(!*+*$N*! JDDHLHH
S"*)/ F!T@PPHH !*+*$N*!

$,+'/#*)(+%,N*!2*! JKUULHH
S"*)/ F!T@UCHH !*+*$N*! JDHHLHH
S"*)/ F2@AHHH1MG DHH&(#)0(-F(2!",)+*$N*!
(JD]HHHLHH
S"*)/ F2@AHHH10 I")*(2!",)+*$N*! JA]KHHLHH
S"*)/ F2@AHHH10 -F(I")*(#)0(2!",)+*$N*!

"+ Z'3>5(95;<38(?6\ JA]GGHLHH
S"*)/ F2@AHHH10(N DHH&(#)0(-F(2!",)+*$N*! JA]UHHLHH
S"*)/ F2@AHAY 1$,2(+%,#$2$%,^^ JDGHLHH
S"*)/ F2@AHAY# -F(2!",)+*$N*!(<?:(F1 JKRGLHH

E4$$$
S"*)/ F2@DDG!# D1(I")*((1/'2$1%#*

+'"))$+^ JKUULHH
S"*)/ F2@DK! -",#S(2!",)+*$N*! JAPHLHH
S"*)/ F2@DGHH1 1%I$'*(2!",)+*$N*! JAUHLHH
S"*)/ F2@DUH!1M$$ D1("''(1%#*(2!",)+*$N*! JAPHLHH
S"*)/ F2@DUH!1M$$ 1%I$'*(D1(1/'2$1%#*

2!",)+*$N*! JDRGLHH
S"*)/ F2@BA! -",#S(2!",)+*$N*! JADHLHH
S"*)/ F2@BRH DQRH+1((-",#S

2!",)+*$N*! JABHLHH
S"*)/ F2@CGH"+ DC@GH1-_((AHH[(I")*

)""2$%,(2!",)+*$N*! JGUULHH
S"*)/ F2@CUH!1M$ C1(1/'2$1%#*

1%I$'*(2!",)+*$N*! JDGHLHH
S"*)/ F2@CUH!1M$$ C1(0%!2"I'* JKRGLHH
S"*)/ F2@RDC! D(Q(RH(Q(-F(2!",)+*$N*! JBHHLHH
S"*)/ F2@RDC! D(Q(RH(Q(CE(2!",)+*$N*! JGRGLHH
S"*)/ F2@RKH! RH+1(1%I$'*(2!",)+*$N*! JADHLHH
S"*)/ F2@RKC! DE(Q(RH:E((2!",)+*$N*! JCGHLHH
S"*)/ F2@RKC! DE(Q(RH:E(Q(CE(2!",)+*$N*! JRGHLHH
S"*)/ F2@RBRTV 2!",)+*$N*! JDUULHH
S"*)/ F2@RGRTV

1M$$ 2!",)+*$N*! JKUGLHH
S"*)/ F2@RGR1MA

TV -F(2!",)+*$N*! JKRGLHH
S"*)/ F2@RCRTV -F(I")*((AHH[3>>(`a<8>@<?("2/ JGUULHH
S"*)/ F2@RR $,+'/#*)(F1(((1$,2^ JDRGLHH
S"*)/ F2@RUH! RH+1(1/'2$1%#*

1%I$'*(2!",)+*$N*! JDDGLHH
S"*)/ F2@PH+ H@KH1-_(+%11*!+$"'

!",)+*$N*! JKRGLHH
S"*)/ F2@PBR -F(Q(D(Q(C(Q(RH:E

I")*(2!",)+*$N*! JUHHLHH
S"*)/ F2@UDH"F -FQC1(I")*(&$2-(#)0 JPUULHH
S"*)/ F2@%,* -F(I")*(2!",)+*$N*! JBGHLHH
S"*)/ F2N@UHA 2!",)N*!2*!($?:(DE(167 JACGLHH
S"*)/ FN@RHR NF%(/,$2 JUULHH
S"*)/ 1#@AHH"PV #*)M(1$+!%0-%,* JPHLHH
S"*)/ 1-@KBIBI )0*"M*!(1$+!%0-%,*

F6;(NVG!(NV@A! JAGLHH
S"*)/ 1-@KG )0*"M*!(1$+!%0-%,* JAHLHH
S"*)/ 11I@AC 1%/,2$,T(I!"+M*2 JDHLHH
S"*)/ ,2@DU +-"!T*! JKHLHH
S"*)/ 0"AA/ 0)/(F%!(F!T@AHH JDHLHH
S"*)/ N!@ADH !*+*$N*!((F1(Q&F1Q"1 JUULHH
S"*)/ N!@GHHH 2%0(!",T*

)+",,*!(!*+*$N*! JBGHLHH
S"*)/ NV@A! -",#-*'#(2!",)+*$N*! JADHLHH
S"*)/ NV@G! D(Q(RH(Q(C(-",#$*(G& JDDHLHH
S"*)/ VF@AAB), DM-_())I(F$'2*! JCHLHH
S"*)/ S%@AHH )+%0*(((N*!S(!"!*^ JAGHLHH
S"*)/ F2@RAHH D1(Q(RH+1)

#/"'I",#(2!",)+*$N*! JDBULHH
S"*)/ F2@BPH! D1(2!",)+*$N*! JAUULHH
S"*)/ F2@AHH -F(Q(N-F(Q(/-F("''

1%#*(2!",)+*$N*! JGUULHH
S"*)/ F2@PBH -F(2!",)+*$N*! JBDGLHH
S/0$2*!/ 1N2@DDG "$!I",#()+",,*! JAGHLHH
S/0$2*!/ 1N2@RKHH 1/'2$I",#

-",#-*'#()+",,*! JAUULHH
S/0$2*!/ %0@UH +")* JAHLHH
S/0$2*!/ N2@ADG "$!I",#()+",,*! JADHLHH
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Russian army radio communications vehicle, with two NVIS
magnetic loop antennas mounted on the roof.

Photo: PA3EQB
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Fig 1: Near Zenithal Radiation (NZR) or NVIS (Near Vertical Incidence Skywave)
propagation. High-angle skywaves of a suitable frequency are reflected back
to saturate an area of the earth. They provide continuous short-range coverage
with no gaps: the 'dead zone' no longer exists.



!"#$%&"'()*"!"#$%&"'()*"

46 !"#$%& ♦ !"#$"%&"'()**)

!"#$%&'($)#*+#,!#-$./.!#0-
-.1*2$,"23$4$56$7$5&$,#8!#/9#-$5665

!"#$"%&"'(%)*+($*,-",&#*,(.'*/'011"
2'#304(56(%".&"17"'

8566(9(8:66 '%/7(2;<=>
!"#$%&'(%)$&*%+)$%,&+$-+%"'%,./$'-.'0%&'(%&'1%"+)$*%)"+%+"2./-%.'%&#&+$3*%*&(."4
5678%9*$-.($'+:%7$'$*&,%;&'&0$*%&'(%8"&*(%#$#<$*-4%===4*-0<4"*043>
8:66(9(8?66 &@A(%BCADBA(;E(0=FC;(+;<GH@;IJ(7;K()ACLM(NO"#3M()ACL(%;=DF
?).-%-$--."'%=.,,%$@2,"*$%+)$%)3#&'%$&*A-%*$-2"'-$%/3*B$%&'(%)"=%=$%/&'%3-$%+).-
.'C"*#&+."'%+"%/"##3'./&+$%#"*$%$CC$/+.B$,1%<1%+&.,"*.'0%+)$%&3(."%*$-2"'-$%"C
+12./&,%&#&+$3*%+*&'-/$.B$*-4%?).-%=.,,%<$%B$*1%#3/)%&%2*&/+./&,%($#"'-+*&+."'
-)"=.'0%)"=%1"3%/&'%0$+%+)$%<$-+%&3(."%"'%+)$%<&'(4%===4)$.,-"3'(4/"#
8?66(9(8P66 /%1(7QHCBHJ("FRCDM(.0:/-SM('QFC;("DTCDAA<(RCU@(-29,!
?).-%2"23,&*%2*$-$'+&+."'%)&-%<$$'%0.B$'%+"%DE%F3+/)%*&(."%/,3<-4%G.*-+,1%+)$%76;
'$+="*>%=.,,%<$%"3+,.'$(%&'(%($+&.,-%"C% +)$%="*>.'0%"C% +)$%<&-$%-+&+."'-%&'(
&'+$''&-%3-$(%.'%&%'$+="*>4%HC%1"3%=&'+%+"%0$+%&%0,"<&,%.($&%&<"3+%)"=%1"3*%#"<.,$
.-%="*>.'0%+).-%2*$-$'+&+."'%.-%'"+%+"%<$%#.--$(I

%0&V'304(58(%".&"17"'
8566(9(8:66 0>QUA=<(&-J(/CLAH('AQFM(/812/
J$%<*.'0%1"3%,.B$%2./+3*$-I%G&-+%-/&'%&#&+$3*%+$,$B.-."'%.-%(.CC$*$'+%C*"#%"+)$*
&-2$/+-%"C%"3*%)"<<1%<$/&3-$%1"3%/&'%-$$%+)$%/)&2%&+%+)$%"+)$*%$'(4%7.,$-%5$&(
K"C%===47L;G74/"#%C&#$M%($-/*.<$-:%(.-/3--$-%&'(%($#"'-+*&+$-%N?O%C*"#
PQG%+"%#./*"=&B$-4
8:66(9(8?66(&@A(%BCADBA(;E(0=FC;(+;<GH@;IJ(7;K()ACLM(NO"#3M()ACL(%;=DF
!"#$%&'()*+,%,''%)-#.'/
8?66(9(8P66(!"#$%&'()'*(!CWAX(#QD(+@CUAM(/:%"N
?).-%.-%&%/"#2,$+$,1%3'-/*.2+$(%R3$-+."'%&'(%&'-=$*%-$--."'%&,"'0%+)$%,.'$-%"C%+)$
2"23,&*%0)&1#2%/",3#'4%3#45(%-'%,67%S%/"#$%&'(%&->%H&'%&,,%+)"-$%+$/)'./&,
*&(."S*$,&+$(%R3$-+."'-%+)&+%1"3%=&'+%&'-=$*-%+"4%===4.C=+$/)4/"43>T0U-$>

8)"( :8%&( !"#$"%&"'( 0>QUA=<
'QFC;( %@;R( UQGAH( ILQBA( QU( U@A
$QHULA( 3;DCDTU;D( #DUA<DQUC;DQL

"Y@CKCUC;D($ADU<A(DAQ<(Z=DBUC;D(5:0(;E
U@A(18(>;U;<RQ[(;D(56(\(58(%AIUA>KA<J
*.",#,/(&#1"%](OJ:6Q>(U;(PJ:6I>(2<CFQ[(QDF(UCLL

PJ66I>(;D(%QU=<FQ[J
031#%%#*,( .'#$"%]% 9:&)7% (*;<'(% =>?% ;#4;',,*#4,

!@AB,%)4&%C4&'$%9D/%=EFGHF%E:%&)7%(*;<'(%=G%!;#4;',,*#4
I$*;'%=J/F%A&.)4;'%I)$(7%-##<*4K,%=EFHH%');6%!9E%2*4*:
2C2/?%(L#:&)7%=>FGH%!9E%2*4*2C2/F%M4&'$%9E,%C*$$%L6'4
);;#2I)4*'&%-7%)4%)&C+(F
N#$%2C;6%2#$'%*4"#$2)(*#4?%I+'),'%,''%LLLF+)$,F#$KFC<

/AUUCDT(U;(U@A(!ACBAHUA<(%@;RJ(HC%1"3*%*"&(%#&2%.-%'"+%32%+"%(&+$:
/&*$%.-%*$R3.*$(4%6"#$%*"&(%*$'3#<$*.'0%+"">%2,&/$%C",,"=.'0%+)$
"2$'.'0%"C%+)$%F$*<1%-"3+)$*'%<12&--%,&-+%1$&*4%?).-%.-%'"=%+)$
NEVW%+)$%",(%NEV%=&-%*$'3#<$*$(%&'(%+)$%NX%.-%'"=%.'%&%(.CC$*$'+
2,&/$%&'(%("$-'Y+%/"#$%+"%Z/+%D[4%?&>$%/&*$%S%1"3YB$%<$$'%=&*'$(I
2<;>(U@A(H;=U@(WCQ(18](O').'%(6'%P9%)(%QC4;(*#4%E>A?%"#++#L

,*K4,%"#$%R),(%P*&+)4&,%A*$I#$(%!AJG>/%)4&%-$#L4%(#C$*,(%,*K4,%"#$
3#4*4K(#4%B)$<F%S#%I),(%2)*4%'4($)4;'%(#%(6'%)*$I#$(%!($)""*;%+*K6(,/?
)"('$%)II$#T%E%2*+',%(C$4%$*K6(%,*K4I#,('&%3#4*4K(#4%B)$<%)4&
1),(+'%3#4*4K(#4%#4%UGJDHF%EHH2%)+#4K%(6*,%$#)&%-$*4K,%7#C%(#%(6'
2)*4%'4($)4;'%#"%3#4*4K(#4%B)$<F
2<;>(U@A(D;<U@(WCQ(18](O').'%P9%)(%QC4;(*#4%EJ%)4&%"#++#L%,*K4,

"#$% R),(% P*&+)4&,% A*$I#$(% !AJG>/% )4&% -$#L4% (#C$*,(% ,*K4,% "#$
3#4*4K(#4%B)$<F%A"('$%)*$I#$(%"#++#L%&*$';(*#4,%),%)-#.'F
2<;>( U@A( H;=U@9RAHU](N$#2% (6'%PG% #$%PJH% Q#*4% (6'%PJE

4#$(6-#C4&F%1#4(*4C'%#4%PJEVAJE%C4(*+%QC4;(*#4%9JF%N#++#L%,*K4,%"#$
R),(%P*&+)4&,%A*$I#$(%!AJG>/%)4&%-$#L4%(#C$*,(%,*K4,%(#%3#4*4K(#4
B)$<F%S#%I),(%B)&&#;<%R4($)4;'%)4&%(C$4%+'"(%)"('$%WHH2%#4%UGJDH
,*K4I#,('&%3#4*4K(#4%B)$<%)4&%1),(+'%3#4*4K(#4F%A"('$%EHH%2'($',%(C$4%+'"(%*4(#%2)*4%'4($)4;'%#"%3#4*4K(#4%B)$<F
2<;>(U@A(D;<U@(̂ (D;<U@9RAHU](O').'%PD%)(%Q;(%9G%6')&*4K%"#$%8$'4(6)2%S)$&'4,%)4&%M((#T'('$%AGHF%N#++#L%AGH%&C)+%;)$$*)K'L)7%(#%P9%Q;(%EJF%F"

'"+%\".'%;L4%N#++#L%,*K4,%"#$%R),(%P*&+)4&,%A*$I#$(%!AJG>/%)4&%-$#L4%(#C$*,(%,*K4,%"#$%3#4*4K(#4%B)$<F%S#%I),(%)*$I#$(%'4($)4;'%!($)""*;%+*K6(,/%)4&%)"('$
)-#C(%E%2*+',%(C$4%$*K6(%,*K4I#,('&%3#4*4K(#4%B)$<%)4&%1),(+'%3#4*4K(#4%#4%UGJDHF%A"('$%EHH%2'($',%*,%(6'%2)*4%'4($)4;'%#"%3#4*4K(#4%B)$<F
+,"-(#.,%/*(#(0*#(&123)"#4(&(),"4#,"#5678779:;#&"<#6==877>9:;8
1)$%)4&%;#);6%I)$<*4K%*,%.),(%)4&%"$''F%3*,)-+'&%;)$%I)$<*4K%*,%*22'&*)('+7%#C(,*&'%(6'%RT6*-*(*#4%X)++%#4%$*K6(%6)4&%,*&'F%1)$%)4&%;#);6%I)$<*4K%*,

*4%"$#4(%#"%(6'%RT6*-*(*#4%X)++%#4%(6'%$*K6(%6)4&%,*&'%#"%(6'%$#)&F%B+'),'%"#++#L%(6'%#4':L)7%,7,('2%)4&%(6'%&*$';(*#4,%#"%;)$%I)$<%)(('4&)4(,F

&@A(%@;R(0LH;(2AQU=<AH]
● 1#4.'4(*#4 ●  0)""+', ● %O*;'4,'&%-)$ ● %3'2#4,($)(*#4%XN%,()(*#4
● N$''%;)2I*4K%)4&%;)$).)44*4K%*22'&*)('+7%)&Q);'4(%(#%(6'%RT6*-*(*#4%X)++
● 3*,)-+'&%I)$<*4K%)&Q);'4(%(#%(6'%2)*4%-C*+&*4K
● P''(*4K%$##2%"#$%;+C-%)4&%,#;*'(*',%!#3-+%-'%I$':-##<'&Y%;#4();(%SJP8B%Z8X0/
● U'(('$%;)('$*4K%;)"'('$*)?%$',()C$)4(%)4&%,4);<%-)$
● R),7%);;',,%"$#2%P9%[E>)%:%+',,%(6)4%G%2*4C(',
● R),7%);;',,%"$#2%R),(%P*&+)4&,%A*$I#$(%:%+',,%(6)4%>%2*4C(',
● 3*$';(%-C,%,'$.*;'%"$#2%O#CK6-#$#CK6%,()(*#4%(#%R),(%P*&+)4&,%A*$I#$(
● N$''%,6C((+'%"$#2%R),(%P*&+)4&,%A*$I#$(%(#%'T6*-*(*#4
● 1#4;',,*#4)$7%I$*;',%#4%#(6'$%)(($);(*#4,%)(%3#4*4K(#4%B)$<
● 86'%P#(#$%0);*4K%PC,'C2%;#4()*4,%9>H%$);*4K%;)$,%$)4K*4K%"$#2%(6'%EH,%(#%9\\]F%86'%+)(',(
)&&*(*#4,%)$'%(6'%P;O)$'4:P'$;'&',%"$#2%9\\]%&$*.'4%-7%P*<<)%X)<*4'4%)4&%3)2#4%X*++F%3*,;#C4(
I$*;'%#"%=G%!*4,(')&%#"%=]/%#4%I$','4()(*#4%#"%OA0^%(*;<'(
● 1+C-+)4&Y%+)$K'%)$')%"#$%+#;)+%)4&%4)(*#4)+%;+C-,%)4&%,#;*'(*',F
● Z^O%1#$4'$Y%-$*4K%7#C$%Z^O%;)$&%"#$%&*,I+)7%#4%(6'%-#)$&,%*4%(6'%'4($)4;'%"#7'$%,#%7#C$%"$*'4&,
;)4%,''%7#C%6).'%)$$*.'&F
● _3$#I%)4&%̂ L)I%8)-+'5Y%_B$#"',,*#4)+%A2)('C$,5%I+'),'%-$*4K%)47%$';'4(%;#2I#4'4(%;)()+#KC',
)4&%13:0@P,%6#2'%"$#2%L#$<%)4&%+').'%(6'2%#4%(6'%3$#I%)4&%̂ L)I%()-+'%*4%1+C-+)4&?%L6'$'%(6'7
L*++%-'%).)*+)-+'%(#%I),,%#4%(#%_A2)('C$%A2)('C$5%;#4,($C;(#$,F%_A2)('C$%A2)('C$5%;#4,($C;(#$,
;#2'%(#%(6'%3$#I%)4&%̂ L)I%8)-+'%"#$%"$''%;#2I#4'4(%;)()+#KC',%)4&%&)()%13:0@P,F

&@A(.QFF;BG();UAL%8'+Y%!H9>>E/%WD%EGDD
)CLU;D(,QUC;DQL(8'+Y% !H9GH\/%D]JHHH%N)TY% !H9GH\/%D]EJ9E
&@A(.<CAHU();=HA(8'+Y% !H9>>E/%W9HDJ\%N)TY% !H9>>E/%W999J9
4AR(&<AA(!;FTA(8'+Y% !H9GH\/%D]EG9W%N)TY% !H9GH\/%D]J]>H
,;W;UAL(8'+Y% !H99G\/%JDG999%N)TY% !H99G\/%JDG\HH
2;<UA(.;HU@;=HA(8'+Y% !H99G\/%>\]WHH%N)TY% !H99G\/%J\HJD\
&@A(NATR;<U@();UAL(8'+Y% !H9GH\/%D]EJE]%N)TY% !H9GH\/%D]JDDJ

1ALK;=<DA(-CAR();UAL%8'+VN)TY% !H9>>E/%WDG>G>
3;DCDTU;D(.Q<G(2Q<>@;=HA();UAL(8'+Y%H9>>E%WDEJH\%N)TY%H9>>E%WDE>DJ
1;U;(&<QWAL(!;FTA%)(%3#4*4K(#4%^'$.*;',%!Q4%E>A%#4%P9/?%8'+Y%%HW]HH%WGH\GH
"YI<AHH(7[();LCFQ[(#DD(8'+Y%H9GH\%D]WHHH%N)TY%H9GH\%D]H\GJF
1)++%3#4*4K(#4%X#('+%X#(+*4'%H9\HJ%J]9\JJ?%L6*;6% *,%)%-##<*4K%,'$.*;'%"#$

E%(#%J%^()$%6#('+%);;#22#&)(*#4F%SC',(%X#C,'%)4&%U'&%`%U$')<"),(%a4"#$2):
(*#4%O*4'%H9G>H%J99]D]%#$%H9G>H%W9>DHW%!A,6-7%8#C$*,(% a4"#$2)(*#4%1'4($'/F

%UQ[CDT(*WA<DCT@U(E;<(U@A(!ACBAHUA<(%@;R_(&@A(E;LL;RCDT(CH(Q(LCHU(;E(DAQ<K[(@;UALH]



!"#$%&"'()*"!"#$%&"'()*"

47!"#$%& ♦ !"#$"%&"'()**)

news

/7?2V,(QU(!ACBAHUA<
1@PR%Ab3%̂ RR%(6'%0^SU5,%2#-*+'%)2):
('C$%$)&*#%&'2#4,($)(*#4%.'6*;+'?%SUJNMb?
)(%O'*;',('$%:%)4&%"*4&%#C(%6#L%7#C%)4&%7#C$

;+C-%;)4%I$#2#('%)2):
('C$% $)&*#% (#% (6'
K'4'$)+%IC-+*;
-7% C,*4K
SUJNMbF

,AR();G=H@CD(1QLF;L(7QHA(0DUADDQ(E<;>(1!^%
X@cM^Xab%ab3M^80aR^%#"%[)I)4%6),%$'+'),'&%)%4'L%XN%V%dXN%V
MXN%-),'%,()(*#4%)4('44)?%(6'%XdM:WF%A(%QC,(%EFD%2'($',%6*K6?%(6*,
4'L%;#2I);(%&',*K4%6),%-''4%,I';*)++7%;$')('&%(#%L#$<%L*(6%)47
#"% (6'%2#&'$4%XN% (#%]H;2% ($)4,;'*.'$,?% ,C;6%),% (6'%N8:W9]?
N8:9HH?%N8:WJ]?%8^:EHHH%'(;F%1)I)-+'%#"%6)4&+*4K%EHHe?%*(%*,%)+,#
*&')+%"#$%C,'%L*(6%(6'%N8:9HHHPB%P<dF%̂ CII+*'&%L*(6%)%;#2I+'('%,'(
#"%+#)&'&%$)&*)+,?%(6'%4'L%XdM:W%*,%(6'%,2)++',(%)++:-)4&%)4('44)
).)*+)-+'%*4%(6'%Mc%6)2%2)$<'(F%86'%XdM:W%*,%).)*+)-+'%"$#2%,(#;<
)(%=9\\F\G%"$#2%(6'%Mc%&*,($*-C(#$?%PO`^%P)$(*4%O74;6%̀ %̂ #4,F%A4
'4(*$'%$)4K'%#"%XN?%dXN%)4&%MXN%2#-*+'%)4&%-),'%,()(*#4%)4('44),
*,%)+,#%).)*+)-+'F
1!^%( /<;=IM( 85`( ^( 8?698?5( ,;<U@ECALF( 0WAD=AM( "QLCDTM
!;DF;D(+8:( O%7J( &AL]( 656( `Paa( 8856( ;<( 656( `Paa( 6666b
RAKHCUA](RRRJ)Q>'QFC;JB;J=G

&;G[;()C9.;RA<()!9P67
^BR1aNa1AOOf%3R^aSbR3% (#
L#$<%L*(6%(6'%f)',C%N8:W9]?%(6'
4'L%XO:GHU%*,%)%,2)++%XN%V%D2
+*4')$% )2I+*"*'$% I$#&C;*4K% GHe
#C(IC(%"$#2%#4+7%Ge%#"%&$*.'F%N#$
,*2I+'%#I'$)(*#4?%(6'%C4*(%*,%0N
,L*(;6'&% )4&% *(,% #I'$)(*#4)+
2#&',%)$'%^^U%V%1e%V%NP%)4&
APF%R2I+#7*4K%)%I)*$%#"%E^19\JDA
-7%P*(,C-*,6*?%-#(6%($)4,*,(#$,%)$'
#I'$)(*4K%*4%IC,6%IC++F%a4&*.*&C)+
+#L%I),,% "*+('$,%)$'%C,'&% "#$%)++
-)4&,?%WH%:%D2F
86'%8#<7#%X*:B#L'$%XO:GHU% *,% $'.*'L'&%#4%I)K',%GE% V%G>

#"% (6*,% *,,C'%#"%5&(!"#F% a(% *,%).)*+)-+'% "$#2%&')+'$,% *4;+C&*4K
+QUA<H(̂ (%UQDU;D(ILB()4&%1Q<UCD(![DB@(̂ (%;DH(!UFJ

Left to right: Dale Bradley, Dipak Naran (Worldpsace
UK), Helen Choi (Joyear), Mike Devereux and Phil
Jeffery (Nevada) with the new Joyear WS2000.
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WE ARE STILL THE MOST COMPETITIVE PRICED SERVICE CENTRE

FOR SERVICE
There really is only one choice. The choice many manufacturers
have made when they want their own equipment serviced. When

you send a repair or service to Castle Electronics,
we do the job in house. We do not use sub-contractors!

For a cost of £15.00 Plus Carriage and VAT we can do
a full rig check and report - RING FOR DETAILS

UK’s Premier Service Centre

12.5kHz CONVERSIONS
Save money and keep your existing rig.

Castle can convert most makes and models.
Call us to discuss your requirements.

!"#$%&'(%&)$*+,-)#
Unit 20, Wolverhampton Business Airport Bobbington,

Nr. Stourbridge, West Midlands DY7 5DY

Tel: (01384) 221036 - Fax: (01384) 221037
TRADE ENQUIRIES WELCOME

DOOR TO DOOR COLLECTION AND
DELIVERY SERVICE AVAILABLE

MAIL ORDER - Right in the heart of England,
we are well placed to supply all major brand names at
competitive prices by mail order. Before you buy from
anyone, give us a call. You might be pleased you did!

For the first time ever, the popular SG-2020 is available with optional digital signal
processing. Receive clearer AM, FM, SSB, CW at all speed levels and data in all
existing different modes. No other machine at this price even comes close to the
many features of the SG-2020 ADSP.
When you need a great little HF-SSB rig, choose the standard SG-2020. Or, for the
clearest possible signal, the new SG-2020 ADSP is the right unit for you.

!"#$%&""$'()$*+&,-.$+/,$,01/20+,$#3"$4+/5+2$+#
1116-7*10&2,6*04

SG-2020 ADSP
Cat. #05-02
$795.00 US

SG-2020
Cat. #05-01
$675.00 US

89/,$05#$13+#$":"&;0/"$9-$#+2<9/7$+=05#>

The SG-2020
Now with ADSP
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Tel (+1) 425 746-6310 • Fax (+1) 425 746-6384 • Email: sgc@sgcworld.com

Mailing: PO Box 3526, Bellevue, WA 98009 • Shipping: 13737 SE 26th St. Bellevue, WA 98005 USA
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www.rsgb.org/shop or Tel: 0870 904 7373
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MALDOL Vertex Range of Base Antennas

GHX-250D 144/430MHz .................................................£79.95

•TYPE 5/8λ x 2 CP 144MHZ, 5/8λ x 4 CP 430MHZ •GAIN 6.0dBi

144MHz 8.5dBi 430MHz •MAX POWER INPUT 200W (F3) •CONN. M-J

•LENGTH 2640mm •WEIGHT 1300g •SUITABLE MAST Φ25~Φ60

GHX-160D 144/430MHz .................................................£64.95

•TYPE 6/8λ CP 144MHZ, 5/8λ x 2 CP 430MHZ •GAIN 4.5dBi

144MHz 7.2dBi 430MHz •MAX POWER INPUT 100W (F3) •CONN. M-J

•LENGTH 1750mm •WEIGHT 900g •SUITABLE MAST Φ25~Φ60

GHX-510 50/144/430MHz ..............................................£99.95

•TYPE 1/2λ CP 50MHZ, 5/8λ x 2 CP 144MHZ, 5/8λ x 4 CP 430MHZ

•GAIN 2.15dBi 50MHz 6.2dBi 144MHz 8.4dBi 430MHz •MAX POWER

INPUT 150W (F3) •CONN. M-J •LENGTH 2640mm •WEIGHT 1300g

•SUITABLE MAST Φ25~Φ60

MALDOL Apex Range
AX-40 144/430MHz ........................................................£24.95

•TYPE 1/4λ 144MHZ, 1/2λ 430MHZ •GAIN 3.0dBi 430MHz  •MAX

POWER INPUT 60W  •CONN. M-P •LENGTH 425mm •WEIGHT 110g

AX-75 144/430MHz ........................................................£33.95

•TYPE 1/2λ 144MHZ, 5/8λ 430MHZ •GAIN 3.2dBi 144MHz, 5.7dBi

430MHz,•MAX POWER INPUT 60W  •CONN. M-P •LENGTH 760mm

•WEIGHT 140g
AX-95 144/430MHz ........................................................£32.95

•TYPE 1/2λ 144MHZ, 5/8λ 430MHZ •GAIN 3.3dBi 144MHz, 5.8dBi

430MHz,•MAX POWER INPUT 60W  •CONN. M-P •LENGTH 950mm

•WEIGHT 150g
AX-110 144/430MHz ......................................................£34.95

•TYPE 1/2λ 144MHZ, 5/8λ 430MHZ •GAIN 3.5dBi 144MHz, 6.0dBi

430MHz,•MAX POWER INPUT 70W  •CONN. M-P •LENGTH 1100mm

•WEIGHT 150g
MALDOL Range
HMC-6S 7/21/28/50/144/430MHz£79.95
•TYPE 1/4λ 7/21/28/50MHZ, 1/2λ 144MHZ, 5/8λ 430MHZ •GAIN

3.5dBi 144MHz, 6.0dBi 430MHz,•MAX POWER INPUT 120W 7/21/28,

150W 50/144/430MHz •CONN. M-P •LENGTH 1800mm •WEIGHT 800g

HFC-80L 3.5MHz ............................................................£44.95

•TYPE 1/4λ •MAX POWER INPUT 120W SSB  •CONN. M-P •LENGTH

2110mm •WEIGHT 530g

HFC-80 3.5MHz ..............................................................£38.95

•TYPE 1/4λ •MAX POWER INPUT 120W SSB  •CONN. M-P •LENGTH

1540mm •WEIGHT 360g

INTEREST FREE
credit IS BACK!
NOTHING to PAY
for 6 MONTHS!

CALL
for a

MALDOL
catalogue

The BEST RADIO EQUIPMENT at the BEThe BEST RADIO EQUIPMENT at the BE

This is an excellent starter
radio is sadly discontinued

so we are offering the 
TS-50S from Kenwood at

the same price or we have
a few used units available.

The ultimate add on for
your station. Offering 1000
Watts of effortless RF on

HF and six metres this
amplifier is a delight to use.

Following on from the
FT100 the D version offers
a few extras and improved

HF performance. HYAuto
repeater shift on VHF &
UHF plus an easy menu

system make this the most
popular HF mobile radio.

now with FM!

This is a well established
radio and was the original
multi band base station.    
With Yaesu's constant

upgrade policy the current
batches are far better than

early versions and it is still the
only radio to offer 4 metres all
mode operation. A shack in a

box for only £1199.00

The new desktop
scanner from Yaesu all

bands and all mode with
a host of features.

Still the
smallest
handheld

around with
built in
scanner

offering up
to 1 Watt on
2 & 70 and

Lithium ion
battery that last for ages
this is the ultimate pocket

radio at only:

The latest dual band
mobile from the Yaesu

stable with all the usual
features including
detachable head.

YAESU
FT-7100

YAESU
FT840 FM

zero
DEPOSIT

zero
DEPOSIT

zero
DEPOSIT

zero
DEPOSIT

This radio combines
excellent DSP with
top grade IF filters to
give you the best DX
performance
available.

Yaesu’s new 200 Watt 
six metre transverter for

the FT1000MP Mk5 
at only -

With HF and six metres this
radio is the most simple to

operate DSP radio we stock.
The large display is easy to
read and the controls are
large and well spaced for
those who do not like the

smaller radios. Now
includes 500Hz CW filter

Our best
selling hand
held ever!
Giving 5
Watts on
2/70 & 6
metres.

With built in
wide band receiver We

have purchased our last
batch from Yaesu in black

for only £259

zero
DEPOSIT

zero
DEPOSIT

ML&S £2799
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £121.52

YAESU
FT1000MP MK5

YAESU
QUADRA VL1000

ML&S £3799
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £164.94

YAESU
FT847

RRP £1699 ML&S £1199
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £52.06

YAESU
VX5RS

RRP £339
ML&S £269

YAESU
VX1R

RRP £229
ML&S

CALL FOR BEST PRICE

YAESU
FTV1000

ML&S £799
CALL FOR A 

DEAL

RRP £799 ML&S £599
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £26.01

This is a radio that every radio
ham should own. As well as
being an excellent portable

radio this makes an ideal second
receiver for the shack. Supplied
ready to go at a new low price

of £599

YAESU
FT817

ML&S £599
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £26.01

new low price

zero
DEPOSIT

YAESU
FT920AFC

ML&S £1149
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £49.88

YAESU
FT100D

ML&S £899
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £39.03

ML&S £299
SUPER

LOW PRICE!

YAESU
VR-5000

ML&S £599
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £26.01

The LATEST VHF/UHF
multimode. Features 

include 100W on VHF, 75W
on UHF and true dual

receive.
Options include:
DSP and 23cms

ICOM
IC910H

ML&S £1299 STD UNIT
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £56.40

With 32 bit DSP offering HF/6
& 2 at 100 watts on all bands
this radio is an amazing radio
at an bargain price! Features

over 51 filter bandwidths,
RTTY Decoder, Memory
Keyer plus many more

enhanced features this is
much more than a

replacement for the IC-746

NEW
ICOM

RADIO!

ML&S £1499
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £65.08

ICOM
IC-7400 zero

DEPOSIT

If you require the B2000 or 23cms 
CALL FOR A PRICE PACKAGE

This is an excellent entry
level DSP radio offering
excellent features for

newcomers and hardened
DX'ers! 100 Watts
HF with a built in
ATU. Excellent

value at only
£849.00

The original DSP radio
still selling very well. A
bargain DSP machine at

only £1399.00

The Packet
handheld
that every
one wants.

Ideal for
APRS on the

move.

A simple twin band VHF
radio with a large display
and speech option make
this an ideal choice for
people with eyesight

problems.

zero
DEPOSIT

zero
DEPOSIT

KENWOOD
THD7E

ML&S
£319

KENWOOD
TS870S

ML&S £1379
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £59.87

KENWOOD
TS570DGE

ML&S £849
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £36.86

KENWOOD
TMG707

ML&S £299

With packet cluster
monitor and APRS built in
this is fast becoming THE

mobile radio for
VHF/UHF  in-car 

operation.

KENWOOD
TMD700E

All the features of the
TS2000 but no knobs. 
This radio is controlled 
via your PC or the Head 

of a TMD700E 
(Upgrade will be required
on  early versions of the

TMD700E)

KENWOOD
B2000

ML&S £1599
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £69.42

zero
DEPOSIT

This is the original 
HF mobile 

radio still selling 
at only £599.00 

- an absolute BARGAIN
An ideal 

M3 HF rig

KENWOOD
TS50S

ML&S £619
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £26.87

This radio has set a new bench mark
for all in one radios. Offering all

bands,built in TNC,built in ATU this is a
real communications station. You can
chat on your local 2 meter repeater

while tuning around HF for that elusive
DX station on HF. You can also monitor
the DX cluster and see the DX popping
up on the main receiver. The features
just go on and on. Call for a leaflet or
email TS2000@hamradio.co.uk and
we we email the brochure back to
you. Prices start at £1599 for the
B2000 and £1649 for the TS2000.

ALSO AVAILABLE:

23cm version 

CALL FOR DEAL!

KENWOOD
TS2000E

ML&S £1649 STD UNIT
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £71.59

zero
DEPOSIT

ML&S £449
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £19.49

zero
DEPOSIT

E&OE

REVEX SWR/Power Meters
REVEX W570N 

HF/VHF/UHF SWR/PWR Meter
Measures 3 power levels and SWR
across an extremely wide range of HF/

VHF/UHF frequencies. Uses two separate

sensors to provide greater accuracy. 

ML&S £119.95

REVEX MODEL W540
VHF/UHF Power/SWR Meter 

An SWR/power meter to suit Amateur,

UHF CB and Commercial applications.
Japanese construction with an all-metal

case, large meter display, 140-525MHz

coverage with less than 0.3dB insertion

loss, 4W, 20W &200W power scales. 

ML&S £64.95
Other models
available - please
call for details

FINANCE EXAMPLE TS870s AT £1379
PAYMENT ILLUSTRATION:
ZERO DEPOSIT: 36 payments of £41.25
TOTAL AMOUNT PAYABLE: £2155.32 APR:126.9%
if paid in 6 months 0% APR
ML&S is a licenced credit broker. Finance offered subject

to status. Full written details on request.   E&OE

zero
DEPOSIT

zero
DEPOSIT

zero
DEPOSIT



website:
www.hamradio.co.uk
email:
sales@hamradio.co.uk
fax: 0208 566 1207

• 128, 140-142
Northfield Ave 
• Ealing 
• London 
• W13 9SB 

FT1000 Mark V Field 
A 100W all-in-one HF Transceiver with built-inpower supply and auto antenna tuner.

IC-7400

With 32 bit DSP and 100W on HF/50MHz and

144MHz plus a built in ATU this radio offers

performance at a value for money price.

Only £1499

IC-756 Pro Mk2

True DSP has arrived! - with a full feature

HF & 50MHz Dual Receive transceiver!

EST PRICES at ML&S - where else!EST PRICES at ML&S - where else!
MORSE TESTS at Martin Lynch & Sons

ML&S provide the facility for Morse
tests ON DEMAND on the morning of

the last Saturday of every month
(except December). We offer the 5
WORD per MINUTE MORSE TEST

and the Foundation Morse
Assessment. This is a unique
opportunity to take your morse
test in a relaxed environment.

Any questions call 
CHRIS TAYLOR on

0208 566 1120 or email:
morse@hamradio.co.uk

The original mobile
multiband radio. Now the

3rd variant offering
HF/6/2&70 with DSP and
detachable head. Icom
certainly got this

radio spot on with
features and
performance.

ICOM
IC706 MK2G

ML&S £849
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £36.86

ML&S £2295
ZERO DEPOSIT - NOTHING to pay for 6 months then pay in full interest free or

36 * £99.64

ML&S £2495
ZERO DEPOSIT - NOTHING to pay for 

6 months then pay in full interest free or

36 * £108.32

Have a trade in? We PAY TOP MONEY call the sales desk or EMAIL your 
request to sales@hamradio.co.uk

• High Efficiency Cooling system 
• Conservative 100 Watt Low Distortion FinalAmplifier Design 
• High Speed Automatic Antenna Tuning System • Dual Receive With Independent  AGC Systems • Enhanced Digital Signal Processing • Selectable SSB Pattern Contour Filters • Industry-Leading RF Front End Design • 3 RF Preamp Modes+ IPO (Direct Mixer Feed) • Outstanding IF Filter Chain 

• Full Breaking CW and Electronic Keyer • Multifunction Display with Improved Contrast • Enhanced Shuttle Jog Tuning Dial • Direct Keypad Frequency Entry 
• Twin Stacked VFO Registers 
• Easy Digital Mode Interfacing 
• And MORE............... 

STAND
W12

ML&S the Ham Radio Specialists

YAESU VX-7R
New waterproof triple
band handheld with dual
receive only £329

YAESU FT-897
New 100W version of thefamous FT-817 with a host ofoptions - call for a brochure

come and
see us at the

0208 566 11200208 566 1120

Leicester
Show
20-21 Sept

All these radios

and much, 

much MORE!

MIRACLE WHIP
This antenna has been designed with the FT-
817 in mind and is a 55 inch whip with a
tuning box at the base. The performance is

staggering and it will work with any radio
from 3.5-460MHz (5W max). It even

works without a counter poise. 
Call for full details!

ML&S
£129.95

IN STOCK!

LOOK! 
New Miracle Antenna has arrived! 

YAESU 
FT-8900
NEW Quad band mobile
radio 2679 & 10m FM
Only £499

• Improved receiver 
• Selectable filter shape 

• Digital Voice
record/playback

• Enhanced SSB data mode

performance
• SSB & CW synchronous

shift
• and LOTS MORE!

NEW!

NEW!

NEW!

zero
DEPOSIT
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-.(*%(00)4%P1K%.3%7()%-4,*85.-%(*
ZE=$W%2:1*%-:1%,5C6.3.14%.8%82.-0:1+%-(
G=$W?%(4%-:141%.8%,%8:(4-%(*%-:1%,*-1**,RJ

-(#./&(%0
#$&%^]"c%#&`#% 3(4%,*%,5C6.3.14% -:,-% .8
+1804.91+%,8%g6.*1,4S%.8%d)8-%:(2%6.*1,4%.-%.8?%1K
+(18%-2.01%,8%5)0:%.*C)-%418)6-%.*%-2.01%,8
5)0:%()-C)-h%/.*1,4.-7%.8%,%!"#$%.5C(4-,*-
,*+%:.K:67%)*+144,-1+%.88)1%3(4%5(+18%-:,-
A,47%0(*-.*)()867%.*%,5C6.-)+1?%.1%^=%,*+
``VJ%#(%8:(2%,*%1M,5C61?%3.48-67%811%123+4J
#:1%8(6.+%+.,K(*,6%6.*1%.8%-:,-%(3%,%-:1(41-.0,6
6.*1,4%,5C6.3.14J%Y(-1%-:,-%.-%.8%,%8-4,.K:-%6.*1
)C%-(%-:1%C(.*-%-:,-%-:1%,5C6.3.14%41,0:18%.-8
3)66%()-C)-?%,-%2:.0:%C(.*-%.-%8)++1*67%36,--1*8
()-J%"*%41,6.-7%-:.8%*1A14%(00)48?%910,)81
,5C6.3.148%8-,4-%-(%6(81%6.*1,4.-7%K4,+),667J
123+5%8:(28%2:,-%.8%6.L167%-(%91%(9814A1+J%"*
-:.8%0,81% -:1%()-C)-% .8%,%8-4,.K:-% 6.*1% P.1
g6.*1,4SR%)C%-(%,%C(.*-?%9)-%-:1*%8-,4-8%-(%-,.6%(33J
#:1%C(.*-%,-%2:.0:%-:1%,0-),6%()-C)-%.8%Z<i
6188% -:,*% .-%2()6+%:,A1%911*% .3% -:1%K,.*
.*.-.,667%,0:.1A1+%0(*-.*)1+%-(%91%,0:.1A1+?
.8%-:1%8(@0,661+%gF+V%C(.*-SJ%&M-1*+.*K%-:.8
+(--1+%6.*1%+(2*%-(%-:1%f%,M.8%8:(28%-:1
5,M.5)5%+4.A1%-:,-%8:()6+%91%,CC6.1+%-(%-:1
,5C6.3.14%913(41%.-%.8%0(*8.+141+%-(%91%*(
6(*K14%6.*1,4J%̂ 5C6.3.148%A,47%34(5%9,*+%-(
9,*+?%34(5%8,5C61%-(%8,5C61?%2.-:%0:,*K18

!"#$"%&'()%*"+,-%&./012%
3,4',+,5%6$%78,4,%9)'8,:%;<=>9?

All sockets are mounted on the rear panel.

Front view of the
HL-50B. The front panel does

not detach, but a remote front panel is available.

* 31 Amberley Road, London N13 4BH; e-mail:
steve.white@rsgb.org.uk The main circuit board of the HL-50B.
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.*%C(214%8)CC67%A(6-,K1?%,*+%+.33141*-%9.,8
81--.*K8%,68(%C4(+)0.*K%+.33141*-%418)6-8?%8(
.-%.8%,%0(5C61M%8.-),-.(*J
#:1%.5C(4-,*-%-:.*K%-(%41515914%.8%-:,-

C((4%6.*1,4.-7%418)6-8%.*%8.K*,68%-:,-%8()*+
4()K:%,*+%(00)C7%5(41%9,*+2.+-:% -:,*
-:17%8:()6+J%"*%-:1%1M-4151?%,%8.K*,6%0,*

.'@,A-%BCDE'F',-%3,4',+,5

Fig 2: Gain of a practical linear amplifier, which is
straight up to a point but then gradually decreases.

Table 1: Power output on each band, plus 1dB compression point.

6/#7+89):;
"*C)- <=> ? 4@ 4A 4B 54 5A 5B >@
F! F;JZ! FZJG! FZJG! F>JG! FEJ>! FQJF! F>J>! F;J;! ><!
Z! ZGJ;! ZGJU! ZGJU! ZEJU! >;! Z\J>! ZUJU! ZGJG! ;Z!
>! >E! >\! >\! ;<! ;Z! >G! >;! >G! ;E!
;! ;U! ;G! ;G! ;E! ;Q! ;Z! >\! ;Z! U>!
U! UZ! U;! U;! UZ! ;\! ;U! ;>! ;Q! UG!
Q! UG! UE! UE! UQ! UZ! ;E! ;Q! ;\! Q<!
4C6
DE2FGH ;JU! U! U! ;J>! >! ZJE! >J;! >JQ! FJ;!

Fig 1: Gain of a theoretical linear amplifier. The
steeper the diagonal line, the greater the gain. 910(51%8(%2.+1%-:,-%8(51%(3%.-%.8%4,+.,-1+

()-8.+1%(3%-:1%9,*+%@%,%41,6%*(@*(_

%.$%+&.$'-%$
eY%#$&%$'%9,*+8%-:1%,5C6.3.14%2,8%-18-1+
2.-:%,%=,40(*.%Z\UU%-18-%81-J%e*%U<=$W%,
jO=@FZ<%2,--51-14%2,8%)81+J%#:1%418)6-8
,41%8:(2*%.*+%IJKL+4J
#:1%3.K)418%8:(2%-:,-%-:1%,5C6.3.14%C14@

3(451+%A147%2166%(*%-:1%6(214%9,*+8%P)C%-(
F;=$WR?%*(-%B).-1%,8%2166%(*%-:1%)CC14%$'
9,*+8%PFE%@%ZE=$WR?%,*+%1M:.9.-1+%-((%5)0:
K,.*%(*%U<=$WJ%e*%-:411%9,*+8%-:1%B)(-1+
()-C)-%2,8%*(-%B).-1%,0:.1A1+?%9)-%-:1%8:(4-@
3,66%2,8%5.*.5,6%,*+%0()6+%1,8.67%*(-%:,A1
911*%8(%.3%-:1%C(214%8)CC67%)81+%3(4%-:1
-18-8%:,+%+16.A141+%1A1*%<JF[%5(41%P*(-%-:,-
.-%2,8%6(2?%9)-%85,66%+.33141*018%.*%8)CC67
A(6-,K1%0,*%5,L1%9.K%+.33141*018%.*%C14@
3(45,*01RJ

!"#!-'$("#$
#$&%$/@U<V%2()6+%5,L1%,%)813)6%,++.-.(*
-(% -:1% 8-,-.(*% (3% 8(51(*1%2:(81% -4,*8@
01.A14%.8%6.5.-1+%-(%U!%(4%F<!%()-C)-J%=,*7

0(55140.,6%-4,*801.A148?%:(21A14?%C4(+)01
,%6.--61%5(41%()-C)-%-:,*%-:17%,41%B)(-1+%,8
+(.*K?%,*+%(A14@+4.A.*K%1M,0149,-18%6.*1,4@
.-7%C4(96158?%8(%,--1*-.(*%*11+8%-(%91%C,.+
-(%+4.A1%C(214?%18C10.,667%2:1*%)8.*K%-:1
$/@U<V%(*%U<=$WJ
#:1%0(*8-4)0-.(*%B),6.-7%(3%-:1%$/@U<V

81151+%8(6.+%1*()K:J%#:1%(*67%-:.*K%"%2()6+
0:,*K1%.8%-:1%5()*-.*K%(3%-:1%FZ%.*+)0-(48
.*%-:1%6(2%C,88%3.6-148?%2:.0:%2()6+%91*13.-
34(5%91.*K%3.M1+%-(%-:1%T]V?%4,-:14%-:,*%d)8-
91.*K%8)CC(4-1+%97%-:1.4%2.418J%"3%)81+%5(@
9.61%-:1%,5C6.3.14%2()6+%.*1A.-,967%91%8)9d10-
-(%A.94,-.(*?%,*+%1A1*-),667%8-4188%34,0-)418
5.K:-%(00)4J
"%2()6+%6.L1%-(%-:,*L%!,-148%k%̀ -,*-(*%3(4

-:1%6(,*%(3%-:1%41A.12%5(+16J%#:1%#(L7(
$.K:%T(214%$/@U<V%/.*1,4%̂ 5C6.3.14%.8%,A,.6@
,961% 34(5%!,-148% k%`-,*-(*% P-16l% <FG<Z
Z<QE>UR%,*+%=/k`%P-16l%<Z<%EUQQ%FFZ<R%,-
,9()-%mZ\\J

&.1.&.#!.
HFI% O1A.121+% 97% T1-14% $,4-?% X>`nf?% .*
%&'()*%n)*1%Z<<FJ%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%♦

● V,44.1?%XF^V!?%.8%811L.*K%,%=)-1L%34(*-
1*+%PC41314,967%*12R%2.-:%3.--.*K%.*8-4)0-.(*8
3(4%,%0ILMN+1%O5P@&+9Q(J%XF^V!?%N#$OJ
#16l%<F;;Z%EQ;%GFFJ
● c1*W.6?%X>of'?%2()6+%6.L1%-(%:1,4%34(5
,*7(*1% 2.-:% L*(261+K1% (3% MDLR2IK+ SO
RECLM%)81+%97%-:1%X145,*%,*+%O)88.,*
5.6.-,47%+)4.*K%!!""%,*+?%18C10.,667?%34(5
,*7(*1%2:(%2(4L1+%,-%g&*.K5,S%.*-1401C-
8-,-.(*8J%X>of'?%N#$OJ%#16l%<F\<>%GQ;
U\\%(4%1@5,.6l%+1*W.6@4(+1*p6.*1(*1J*1-

● X>V`o%2()6+%2160(51%0(551*-8%(*
-:1% 133.0.1*07% ,*+% C143(45,*01% (3%TI3O
FLG2R+KEEDMJ%](*3.+1*-.,6% .*3(45,-.(*%41@
8C10-1+%,*+%,CC410.,-1+J%X>V`o?%N#$OJ
#16l%<FZF%G;;%;QGFJ
● O,7?%X>&[#?%2()6+%6.L1%,*7%.*3(45,-.(*
P.*06)+.*K%2:141%.-%2,8%)81+R%(*%-:1%6!<@U/
IFGLFFI+GNF2F3+NF2G%P`-(0L%Y(%Z]UFQ^@FRJ
"-%2,8%5,*)3,0-)41+%97%-:1%̂ .404,3-%̂ 0018@
8(47%](4C(4,-.(*%(3%o,*8,8%].-7J%X>&[#?
N#$OJ%#16l%<FGE\%GQZ%<;FJ
● T1-14?%O`FEU>F\?%2()6+%,CC410.,-1%0(C@
.18%(3%.*8-4)0-.(*%9((L8%3(4l%9IVREF2+%1B@4/
@%9((L%*)5914%&VE<F^b%WX2K2DM+RIDIR2O
GIFRL+Y+VLM2MGIFRL+TLGLVZ+TECLK+[9A4AA
Y+@4J%O`FEU>F\?%-16l%<FQZZ%E\<%Z;;J
● ]:,4618?%=<c&c?%*11+8%:16C%2.-:%-:1
Z<<L$W% 510:,*.0,6% 3.6-148% 3(4% -:1

%LKL\NFQLF+.O4>@@%814.18%4101.A14J%$1%.8
,68(%.*-1418-1+%.*%,*%1@5,.6%-10:*.0,6%+18.K*
0:,-% 4161A,*-% -(% $'% -4,*801.A148?
87*-:18.8148?%1-0J%=<c&c?%*(-%N#$O?%Q
$.660418-%O(,+?% /.--619()4*1?%],*-149)47?
o1*-%]#>%F#nJ
● O(*?%X;=YV?%*11+8%814A.01%.*3(45,-.(*
,*+%,%0.40).-%+.,K4,5%3(4% -:1%$EF]+!IMO
MLGGLO!EVCLV+%!OP>/J%̂ 66%0(8-8%2.66%91%51-J
X;=YV?%N#$OJ%#16l%<FG\>%>>F%UEUJ
● c()K6,8?%X>oTe?%.8%81,40:.*K%3(4%,*%1M@
O^'%&4@B5+VLRL2^LV%,*+%%4@B<+GVIFMT2GO
GLV%3(4%2(4L.*K%1M:.9.-8%.*%-:1%Y,-.(*,6%!.41@
6188%=)81)5% ,-% `1,A.12% (*% -:1% "861% (3
!.K:-J%X>oTe?%N#$OJ%#16l%<F\E>%UQG%QQUJ
● `-1A1?%XQ^N]?%2()6+%6.L1%,%0.40).-%+.,@
K4,5%,*+%a%(4%5,*),6%3(4%,%#161B).C51*-
c>Z%(80.66(80(C1J%XQ^N]?%N#$OJ

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
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IAN WHITE, G3SEK

E-mail: g3sek@ifwtech.co.uk
Website: www.ifwtech.co.uk/g3sek

52, Abingdon Road, Drayton, Abingdon, OX14 4HP
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!"#$%"&'$()$'#*$+,-,.$/.$01.,2-1/)(3
4(--+,-,.$4/.56$!/4$0/,7$1-$7,8(.(-,$9/.:
4(.0$()0$.,93,2-,0$8/4,.6
!"#$%& '"& "()$*(+,-& ./0& !"1234536
#278&$215/%999&:;1&<=21&4/8>&1=21&?823@
#=83&2&1023>?5>>5/3&A538&5>&180?532184&53
2&?21B=84&A/24&C&53&/1=80&</04>D&2&A/24
8E;2A&1/&1=8&B=202B1805>15B&5?F8423B8&/.
1=8&A538&C&1=8&$G&7/A1268&234&B;00831&208
B/3>1231&2A/36&1=8&A5389&H/>>8>&53&2&082AC
A5.8& A538&<5AA&?823& 1=21& 1=8& 7/A1268& 234
B;00831&<5AA&48B082>8&>A56=1AI&:;1&>18245AI
2>&I/;&10278A&2<2I&.0/?&1=8&1023>?51180D
:;1& A81%>& 563/08& 1=21& ./0& 1=8& 08>1& /.& 1=5>
45>B;>>5/39&#=83&1=8&A538&5>&180?532184&53
2&?5>?21B=84&A/24D&>1234536&<278>&<5AA
2FF820&C&1=8&7/A1268&234&B;00831&720I&;F
234&4/<3D&6/536&1=0/;6=&2&B/?FA818&BIBA8
53&82B=&8A8B105B2A&<278A8361=&2A/36&1=8
A5389&JI&F0/:536&2A/36&2&1023>?5>>5/3&A538
21& 2& >8058>& /.& F/531>D& I/;& B23& 2B1;2AAI
?82>;08&1=8&$K"&72A;8>&/.&7/A1268&234
B;00831D&234&FA/1&/;1&1=8&>1234536&<278>
2>& 53&/01& 2& LMN9& ,/18& 1=21& 1=8& >1234536
<278>&208&3/1&10278AA536&2A/36&1=8&A538&C
1=8I&082AAI&4/&>1234&1=808D&F53384&21&851=80
834&:I&1=8&B/34515/3>&21&1=8&1023>?51180
234&1=8&A/249

O81&>/?81=536&?/78>9&P/<80&Q/0&?/08
B/008B1AID&83806IR&.A/<>&.0/?&1=8&1023>?51C
180& 1/& 1=8& A/249& */& ;3480>1234&<=21& 5>
=2FF83536D&<8&B23&75>;2A5>8&1=8&>1234536
<278&2>&1=8&08>;A1&/.&1</&>8F20218&<278>
10278AA536&53&/FF/>518&4508B15/3>9&S/3B83C
1021536&./0&1=8&?/?831&/3&1=8&7/A1268>D&<8

B23&75>;2A5>8&2&./0<204C
10278AA536&7/A1268&<278
TG& .0/?& 1=8& 1023>?51C
180D&234&2&08780>8C1027C
8AA536&7/A1268&<278&T$
08.A8B184&.0/?&1=8&?5>C
?21B=84&A/249&+&082BC
1578& A/24& 48180?538>
1=8&535152A&F=2>8&08A2C
15/3>=5F& :81<883& TG
234&T$&21&1=8&A/24&51C
>8A.D&:;1&51&5>&1=8&2445C
15/3& 234& B23B8AA215/3
:81<883&TG&234&T$&53
F0/608>>578AICB=236C
536&F=2>8&1=21&B08218>&1=8&>1234536&<278
2A/36&1=8&A5389&/01&3&>=/<>&<=21&5>&=2FC
F83536&21&F/531>&PD&UD&$D&"&234&*&?20V84
53&G56&M9&#=83&TG&234&T$&208& 53&F=2>8
QF/531&PRD&2&7/A1268&?2W5?;?&/BB;0>X&<=83
1=8I&208&MYZ[&/;1&/.&F=2>8&QF/531&"RD&2
7/A1268&?535?;?X&234&>/&/3&./0&1=8&53180C
?845218&F/531>9
*=8&F/<80& .A/<536& ./0<204&2A/36& 1=8

1023>?5>>5/3&A538&5>\
PG&]&TG^_`Z&]&'G^`Z

<=808&̀ Z&5>&1=8&A538&5?F8423B89&H5V8<5>8&1=8
08780>8&F/<80&5>&65783&:I\

P$&]&T$^_`Z&]&'$^`Z
*=8&F/<80&48A578084&1/&1=8&A/24&5>&>5?C

FAI\
PH&]&PG&C&P$

#=21&1=8&4508B15/32A&<211?8180&4/8>&5>
1/&>83>8&1=8&./0<204&234&08.A8B184&<278>D
234&5345B218&1=8&B/008>F/34536&F/<80&A87C
8A>9&'1&4/8>&1=5>&:I&;>536&1=8&5?F/01231&.2B1
1=21&./0<204&7/A1268&234&B;00831&QTG&234&'GR
208&2A<2I>&53&F=2>8D&8780I<=808&2A/36
1=8&A538D&<=5A8&T$&234&'$&208&2A<2I>&MYZ[
/;1&/.&F=2>8&L^N9
G/0&8W2?FA8D&/01&4&>=/<>&2&780I&>5?C

FA8&780>5/3&/.&1=8&J0;838&:05468&4508BC
15/32A&<211?81809&'.&1=8&53>1231238/;>&7/A1C
268&/3&1=8&A538&5>&aD&234&1=8&53>1231238C
/;>&B;00831& 5>& 'D& 1=8&B2F2B51578&7/A1268
4575480&SM&234&S^&12V8>&2&>2?FA8&/.&1=8
7/A1268&QTaR&234&1=8&B;00831&1023>./0?80
*M&12V8>&2&>2?FA8&/.&1=8&B;00831D&4878AC
/F536&2&7/A1268&T'&2B0/>>&1=8&A/24&08>5>C
1/0&$M9&*=8&08780>536&><51B=&"M&2AA/<>&;>
851=80&1/&244&1=8&1</&53>1231238/;>&$G
7/A1268>&T'&234&Ta&/0&1/
>;:102B1&1=8?9&+&45/48
4818B1/0& 4818B1>& 1=8
2?FA51;48&/.&1=8&08>;A1C
231&$G&<278./0?9
#=83&T'&234&Ta&208

24484&53&F=2>8D&<8&208
>83>536& 1=8& ./0<204
<278& 53& 1=8& 1023>?5>C
>5/3&A5389&#=83&T'&234
Ta& 208& 24484& 53
2315F=2>8&<8&208&>83>C
536&1=8&08.A8B184&<2789
*/&>215>.I&1=8&B/34515/3
1=21&1=808&5>&3/&08.A8B184

<278& .0/?& 2& ?21B=84& A/24D& 1=8& B50B;51
3884>&1/&:8&F0/F/015/384&1/&?2V8&T'&]&Ta
;3480&1=8>8&B/34515/3>D&>/&1=21&1=8I&>;:C
102B1& 1/& b80/9& *=21& 5>& =/<&2& 4508B15/32A
<211?8180&5>&?248D&535152AAI&:I&48>563536
1=8&B2F2B51/0&0215/&234&1023>./0?80&1;03>
0215/& 1/& ?2V8& T'& 234& Ta&2FF0/W5?218AI
8E;2AD&234&.532AAI&:I&24c;>1536&SM&/0&S^&1/
8E;2A5>8&1=8?&8W2B1AI9&G56&d&5>&3/1&2&780I
F02B15B2A&./0?&/.&J0;838&:05468D&:8B2;>8
51%>&3/1&6//4&48>563&F02B15B8& 1/&=278&2
08780>536&><51B=&.A/21536&21&$G&F/183152A&C
B801253AI&3/1&53&>/?81=536&1=21%>&53183484
1/&:8&2&?82>;0536&53>10;?8319&/01&5&>=/<>
1=8&2A180321578>D&<=5B=&208&>5?FAI&45..80831
<2I>&/.&8W102B1536&1=8&53>1231238/;>&>;?
234&45..8083B8&/.&T'&234&TaD&234&F08>831C
536&1=8?&1/&2&F250&/.&?21B=84&45/48&4818BC
1/0>9&O/;&B23&.534&1=8>8&234&/1=80&7205231>
53&2&720581I&/.&=234://V>&234&/1=80&B50C
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Fig 1: Standing waves of voltage and current on
a transmission line.

Fig 2: How the forward and reverse voltage waves (EF and ER) interact
at various points along the transmission line to create the standing wave
in Fig 1.

Fig 3: Simplified version of the Bruene bridge directional sensor.
Sampled RF voltages proportional to the main-line voltage and main-
line current (EV and EI) can be either added or subtracted. The diode
detector displays the resultant.
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If you have new questions, or any comments to add to this month’s column, I’d be very pleased to hear from you by post or e-mail.
Please remember that I can answer questions through this column only, so they need to be on topics of general interest.
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Fig 4: Some more practical versions of the Bruene bridge.

./0& ;>8& 2>& 2& <211?8180& 51
3884>&1/&:8&.08E;83BICB/?C
F83>21849
O/;&?2I&=278&3/15B84&1=21

3/38&/.&1=8>8&>/CB2AA84&!<211C
?8180>%& 5>& 10;AI&?82>;0536
F/<809&#=21&1=8&?8180&45>C
FA2I>&5>&1=8&08B15.584&$G&7/A1C
268&1=21& 5>& 1=8&>;?&/0& 1=8
45..8083B8&/.&Ta&234&T'9&*=8
B/3780>5/3&1/&F/<80&/BB;0>
/3& 1=8& ?8180& >B2A8& 51>8A.D
<=5B=&5>&B2A5:02184&53&180?>
/.& F/<80& 48A578084& 531/& 2
?21B=84& A/249& *=8& $G
F/<80&5>&5482AAI&F0/F/015/32A
1/&1=8&>E;208&/.&1=8&08B15.584
7/A1268D&:;1&1=8&?8180&B2A5C
:0215/3& 2A>/& B/?F83>218>
./0&1=8&A/>>&/.&>83>515751I&21
A/<&A878A>&4;8&1/&1=8&1=08>=C
/A4& 7/A1268& /.& 1=8& 08B15.580
45/489
#51=&2&?21B=84&A/24D&1=8

08.A8B184&F/<80&5>&b80/&234
1=8&F/<80&PH&48A578084&1/&1=8
A/24& 5>& >5?FAI& 1=8& ./0<204
F/<80&PG9&'.&1=8&A/24&5>&?5>C
?21B=84D&I/;&=278&A/>1&I/;0
F/<80& B2A5:0215/3& 234& 1=8
5345B215/3&/.&PG&5>&?823536C
A8>>9&J;1&5.&I/;&2A>/&B2A5:0218
1=8&08780>8&>83>/0&;>536&2
?21B=84&A/24D&>/&1=21&51&B23
0824&1=8&08.A8B184&F/<80&P$D
2& 780I& B;05/;>& F0/F801I

8?8068>9&*=8&1/12A&F/<80D&PHD&531/&2&?5>C
?21B=84&A/24&5>&>15AA&1=8&>5?FA8&45..8083B8
QPG&C&P$RD&8783&1=/;6=&1=8&0824536>&/.&PG
234&P$&208&?823536A8>>&5345754;2AAI&LdN9
*=8&"#$&B2A5:0215/3& /.& 2& 4508B15/32A

<211?8180&5>&780I&>5?FA89&*;03536&:2BV&1/
G56&MD&"1234536&#278&$215/&5>&.;342?83C
12AAI&48.5384&2>&1=8&0215/&:81<883&1=8&?2W5C
?;?&234&?535?;?& 7/A1268>& 23I<=808
2A/36&1=8&A5389&'1&;>84&1/&:8&?82>;084&:I
4508B1&F0/:536&2A/36&1=8&1023>?5>>5/3&A538
1/& .534& 1=8>8& 1</& 7/A1268>D& 234& 1=8
<2786;548&>A/1184&A538&>15AA&;>8>&1=5>&F053C
B5FA89&$8B2AA536&.0/?&G56&̂ &1=21&1=8&7/A1268
7205215/3&B/?8>&.0/?&1=8&531802B15/3&:8C
1<883&1=8&./0<204&234&08.A8B184&7/A1268>
TG&234&T$D&51&./AA/<>&1=21\

$G

$G

K',

K+g
TT
TT

T
T"#$

�

�

��

'.&1=8&>2?FA84&7/A1268>&Ta&234&T'&=278
:883&24c;>184&1/&:8&8E;2A&Q234&/FF/>518R
<51=&2&?21B=84&A/24D&1=83&"#$&5>&>5?FAI
hTa&_&T'h9&'1%>&2A>/&E;518&82>I&1/&>=/<&?21=C
8?215B2AAI&1=21&5.&I/;&53>801&1=8&4508B15/32A
?8180&23I<=808&2A/36&1=8&A538D&I/;&<5AA
?82>;08&1=8&>2?8&72A;8&/.&"#$&LeN9&+>

'%78& 08?20V84& 53& F0875/;>& B/A;?3>D& 23
!"#$&?8180%&B23&2A>/&:8&B/3>548084&2>
?82>;0536& 1=8& 08.A8B15/3&B/8..5B5831& hρhD
<=808\

'a

'a
TT
TT

�

�

��

��

��

�

M
M

"#$

#=83&<8&6/&1=0/;6=&1=8&051;2A&/.&24c;>1C
536&1=8&!./0<204%&0824536&1/&.;AAC>B2A8D&234
1=83&><51B=536&1/&0824&!08780>8%D&<8&208
2B1;2AAI&0824536&QTa&C&T'R&2>&2&.02B15/3&/.
QTa&i&T'R9&'3&/1=80&</04>&1=8&53>10;?831&5>
45>FA2I536&hρh&/3&2&31),(.&>B2A89&*=8&.2?5AC
520&)/):31),(.&"#$&B2A5:0215/3&/3&1=8&?8180
.2B8&5>&>5?FAI&B/37801536&.0/?&hρh&1/&"#$
;>536&1=8&8E;215/3&2:/789&'&=/F8&1=5>&:51&/.
>5?FA8& ?21=>& =2>& 1584& 1/681=80& 2AA& 1=8
08A2184&E;2315158>D&234&8WFA25384&=/<&1=8I
208&?82>;084&:I&2&>/CB2AA84&!4508B15/32A
<211?8180%&/0&!"#$&?8180%9
J;1&<=21&5.&1=808&5>3%1&2&1023>?5>>5/3&A538

21&2AA&C&<=21&5.&1=8&4508B15/32A&<211?8180&5>
B/338B184&4508B1AI&:81<883&1=8&/;1F;1&/.
1=8&1023>?51180&234&2&A/24&B/3>5>1536&/.
A;?F84&B/?F/3831>@&S23&I/;&>15AA&=278&2
!"1234536&#278&$215/%&<=83&1=808%>&3/
1023>?5>>5/3&A538&./0&1=8&<278>&1/&>1234
/3@&'3&>105B1&A51802A&180?>&1=8&23><80&=2>&1/
:8&!3/%D&:;1&53&8780I42I&83653880536&F02BC
15B8&51%>&48.53518AI&!I8>%9&"#$&5>&08620484
2>&c;>1&23/1=80&?21=8?215B2A&<2I&/.&8WC
F08>>536& 1=8& E;2A51I& /.& 23& 5?F8423B8
?21B=D&/38&/.&1=8&>81&/.&08A2184&E;2315158>
53BA;4536&ρD&081;03&A/>>&234&OCD&`C&234&"C
F202?8180>9& $G& 83653880>& >5?FAI& ;>8
<=5B=8780&/38&5>&?/>1&=8AF.;A&./0&1=8&F0/:C
A8?&21&=234D&234&B/37801&.088AI&:81<883
1=8?9

"+*%#&'"$&(%/%(%")%#
M9& *=5>& 8WFA23215/3& 5>& 2:054684& .0/?& !+3& '3>548

P5B1;08& /.& -508B15/32A&#211?8180>%D& :I&#20083
J0;838D&#j)HOD&;'<D&+F05A&Mkjk&C&1=8&BA8208>1
48>B05F15/3& 8780& F;:A5>=84D& :I& 1=8& ?23& <=/
53783184& 1=8& ;:5E;51/;>& !J0;838& :05468%& "#$
?8180& >=/<3& 53& G56>& d& 234& e9

^9& *=8& .5W84& F=2>8& 08A215/3>=5F>& :81<883&TG& 234
'G&QZ[RD&234&:81<883&T$&234&'$&QMYZ[RD&208&5348C
F834831& /.& 1=8& A/24& 5?F8423B89& *=8& A/24& 5?C
F8423B8& /3AI& 2..8B1>& 1=8& F=2>8& 08A215/3>=5F
:81<883& TG& 234& T$& Q234& A5V8<5>8& :81<883& 'G
234&'$R9

d9& *=5>& F0/F801I& .2AA>& /;1& /.& 1=8& ?21=8?215B>& /.
1=8>8& 53>10;?831>D& 2>& 48>B05:84& 53& *,93,2:
-1/)7D& :I& #2A180& K2W<8AAD& #^-f& Q7889:;;
7<=>?0@1?A>8;BC3DE& 234& 2725A2:A8& .0/?
CCC?@FFG?<F1R9&'1>&72A5451I&5>&A5?5184&/3AI&:I&1=8
4508B15751I& /.& 1=8& 4508B15/32A& :05468& ;3480&?5>C
?21B=84& B/34515/3>D& 234& 1=8& 2BB;02BI& /.& 1=8
./0<204& 234& 08.A8B184& F/<80& >B2A8>9

e9& '.& I/;0& "#$& 2FF820>& 1/& 720I& 2BB/04536& 1/& 1=8
F/>515/3& /.& 1=8&?8180& 2A/36& 1=8& A538D& 1=808%>& 2
F0/:A8?&<51=&1=8&?82>;08?8319&&&&&&&&&&&&&&&&&&&&&♦

Fig 5: Transmission line directional sensor, again
sampling both the main-line voltage and the
current. In this orientation the sensor samples
the forward wave - reverse for reflected.
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NEVADA - UK Distributors of IRON HORSE Products

ORDER HOTLINE: 023 9231 3090
WEBSITE: www.nevada.co.uk

®

IHF80E .......80 mtrs..............36kHz ...............£24.95
IHF40E .......40 mtrs..............60kHz ...............£19.95
IHF20 .........20 mtrs............150kHz ...............£19.95
IHF17 .........17 mtrs............175kHz ...............£19.95
IHF15 .........15 mtrs............200kHz ...............£19.95
IHF10 .........10 mtrs............500kHz ...............£19.95
IHF6 .............6 mtrs..........1000kHz ...............£19.95

ADD £8.00 P&P FOR ABOVE ANTENNAS

HF Mobile Antennas
For great HF DXing on the open road.
Rated at 500W PEP specially designed for
maximum effieciency, low SWR and
broad bandwidth. Uses 3/8 thread mount.

Model ATA270
Dual band glass mounted antenna

Model IHCU-114

Model IHCU-114C

£29.95 £4.00 P&P

£28.95 £4.00 P&P

Antenna Mounts

Model IHMM270
Dual band Mini Mag Mount

Model IHMM3
Dual Band & Scanner 

Mini Mag Mount

• FREQ: 144-148/440-450MHz
• GAIN: 2.6dB over 1/4 λ at 2m

4dB over 1/4 λ at 70cm
• TYPICAL VSWR: Less than 2.0:1

through the bands
• MAX POWER: 50 Watts
• Field tuneable
• 14ft RG58 cable with PL259
• 26in copper plated whip with

black finish
• Instructions and mounting

package included
• Replacement whip, base and

remount kit available

• FREQ: 144-148/440-450MHz
• 11⁄8 in diameter black ABS base
• Rare earth magnet
• 9ft of RG174 cable with BNC
• HEIGHT: Less than 20in
• WEIGHT: Less than 2oz
• 1/4 λ length at 2m and

5/8 λ length at 70cm
• TYPICAL VSWR: Less than 1.5:1

through the band
• MAX POWER: 25 Watts @ 70cm

50 Watts @ 2m
• Black/chrome finished brass ferrule
• Replacement whip available

This Dual band TX antenna for
2/70cms also receives from 100
- 1200 MHz. It weighs less than
2 ozs and is only 13.5" tall. It
features a super strong rare
earth magnetic base pre-wired
with 9 ft of RG174 cable c/w
BNC connector.
• FREQ TX 144 - 148 MHz

440 - 450 MHz
820 - 896 MHz  

• FREQ RX 100 - 1,200 MHz
• POWER 40W on 2 mtr

24W on 70 cms
15W on UHF

• Black powder coated for
durable performance

Heavy duty trunk lip mount
with swivel feature. 3/8 x 24
beehive top mount
hardwired connection
required for installation.

Model IHC-18 Hat Clip Mount

£14.95 £2.50 P&P

BNC female clip mount and 4ft RG-174 and BNC male

Model IHC-20 Suction Mount

£14.95 £2.50 P&P

Easy to install with 2 strong suction cups and 6ft 
RG-58U cable, BNC male connector at end.

Model IHDL
60W Dummy Load with Heat Sink

• SWR: 1.10 (250MHz), 1.20 (450MHz)
• POWER: 20W (cont), 60W (max)
• IMPEDANCE: 50 Ohm
• CONNECTOR: PL-259

£39.95 £4.00 P&P

Heavy duty trunk lip mount with swivel feature. 
3/8 x 24 beehive top mount, SO-239 connection for
quick cable installation and 18ft RG-58U low loss
hardwired cable with mini - UHF’s in-line connectors
for easy installation PL-259 connector to radio.

£19.95 £4.00 P&P

£19.95 £4.00 P&P £29.95 £2.50 P&P

PROFESSIONAL
Amateur Products
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Amateur Products
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6-H2<1F$I-0$.-32$-I$152$O320,=*6.L$3*6F$-I
@5-3$5*+$6-1$.226$15,.$I2*1E02$?2I-02G
!52$/5-62.$@202$1-$?2$5*6+2+$-H20$1-$152

12*3$02I2022.$I-0$E.2$+E0,6K$152$=-612.1G
!5,.$,.$@5202$152$.2=-6+$62@$+2H2<-/3261
=*32$,6_$2*=5$5-E0$152$02I2022$@-E<+$.26+
*$ 12W1$ 32..*K2$ @,15$ 5,.$ 12*3[.$ =E00261
.=-02$7*.$,6+,=*12+$?F$152$<-KK,6K$.-I1@*02
,6$E.28$1-$*$=2610*<$6E3?20$@5,=5$@-E<+
*E1-3*1,=*<<F$+,./<*F$*<<$152$12*3.[$.=-02.
-6$152$S6120621G$S6$15,.$@*FL$152$15-E.*6+.$-I
*3*12E0.$*0-E6+$152$@-0<+$ I-<<-@,6K$152
=-612.1$=-E<+$;22/$E/$1-$+*12$@,15$5-@$f152,0[
12*3$@*.$K211,6K$-6G
!52$I-<<-@,6K$+*FL$.2H20*<$=-*=52.$+0-H2

2H20F-62$1-$",3-.L$.-32$9hC;3$6-015$-I

."/01&23&4!5'66678&90:;&*+.2<&=0$:%>?@&-%0$
8>1?%:@& A%BC;%>& D"//$%@& E%F%>& 0B& !"@& 2G:15
?90:C;%/&*H)&#"B/D"??&=0$:%>?&90:;&;1I%#>%9
/%C1/%>& />0J0BK& ;1I%#>%9& "B:%BB"& :>"B?=%>
?90:C;@& !1?;0#"&81>:%K%& LMN6H!& >GBB0BK&O0B
PNQ)&90:;&8H7H*2&?%>0"$&C">/R
."/01&A3&4!5'66678@&-%0$&8>1?%:&S@&7"BG"$

?90:C;%/& ;1I%#>%9& =0$:%>?@& T0K;:#G$#& D>1:%C5
:1>@&,$/%>&!1?;0#"&$"D:1D&>GBB0BK&<,Q&URSSR
!"&T1K&URUPR

Table 1: The OJ2Z (Team UK) station configuration.

7)QQ2()&4.,7&!-)&8.)Q*<)+!&,4&4*+T2+<@
!2.V2&-2T,+)+@&82!.,+&,4&O.!HS66S

!"!#$%&'&!()*'+,-','./01',02'345+'+4-6/37'40'840.,029':43;.;--'6;.;5/<=
<>045,64/0-',.-/'?.,7','-63/01'?,36' 40' 6+;' 40@3,-63>56>3;'/@'</2;30'840.,029
#+;3;@/3;A' 6+;' "404-637' /@' $2>5,64/0' +,-' ->??/36;2' 6+;' ,-?43,64/0-' /@' 6+;
84004-+'7/>6+' 40' 6+4-' @4;.2' @/3'<,07'7;,3-'0/B9' )6' 4-' 402;;2','13;,6'?.;,->3;
6/'-;;'-/'<,07'+41+.7'-C4..;2'?;/?.;'@3/<',..'/D;3'6+;'B/3.2'6,C401'?,36'40'6+;
:/3.2'&,24/-?/36' #;,<'E+,<?4/0-+4?-' FGGF'+;3;' 40'840.,029' )' ;H6;02'<7
I;-6'13;;6401-',02'B4-+;-'@/3'->55;--'6/'6+;':&#EFGGFA'6/',..'?,36454?,06-
,02'-?;56,6/3-',-'B;..' ,-' 6/' 6+;'/31,04-;3-'/@' 6+;'E+,<?4/0-+4?-9

Tarja Halonen,
President of Finland.

The Himos summer camp.

2?0#@(-3&#$%&+(6A(-,#20%)##

The WRTC2002 beam: a 6-element tribander with two elements on each of
10, 15 and 20m, made in Finland especially for the event.

Photo: Lee Volante, G0MTN
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"2<.,6;,G$",3-.$,.$*$>,66,.5$*3*12E0$0*+,-
,6.1,1E1,-6_$*6$*66E*<$.E3320$=*3/$@5,=5
?0,6K.$ 1-K21520$*$5,K5$/0-/-01,-6$-I$>,6J
<*6+[.$*3*12E0$0*+,-$/-/E<*1,-6$I-0$*$@22;
-I$=*0$?--1$.*<2.$*6+$.-32$.20,-E.$.-=,*<J
,.,6KG$",3-.$,.$*$=*3/$.,12$./02*+$-E1$-H20
5E6+02+.$-I$*=02.$*0-E6+$*$<*0K2$<*;2$*6+
-II20,6K$*==-33-+*1,-6$I0-3$1261.$1-$<EWE0F
<-K$=*?,6.$2*=5$@,15$,1.$-@6$.*E6*G$S1$@*.
2.1,3*12+$ 15*1$ .-32$BC::$>,66,.5$*3*J
12E0.$*6+$152,0$I*3,<,2.$@202$H,.,1,6K$",3-.L
1-$@5,=5$@202$*++2+$152$.2H20*<$5E6+02+
%'!4$+2<2K*12.G
>,6<*6+$@*.$5*H,6K$*$52*1@*H2$+E0,6K$152

%'!4$@22;$*6+$*1$",3-.$152$123/20*1E02
0-.2$1-$-H20$Y:$i4G$!5,.$=*32$*.$*$.E0/0,.2
1-$H,.,1-0.$ I0-3$3-02$.-E1520<F$ <*1,1E+2.L
@5-$5*+$?0-EK51$3*6F$<*F20.$-I$=<-15,6K$1-
=-3?*1$152$2W/2=12+$*0=1,=$=-6+,1,-6.g$O.$,1
@*.$<2..$15*6$15022$@22;.$*I120$152$.E3J
320$.-<.1,=2$*6+$?2=*E.2$",3-.$ ,.$-6<F
I-E0$*6+$*$5*<I$+2K022.$.-E15$-I$152$*0=1,=
=,0=<2L$,1$62H20$02*<<F$?2=*32$+*0;L$@,15$*$02+
K<-@$ ,6$ 152$ .;F$ ?21@226$ 3,+6,K51$ *6+
BG::*3L$@526$152$.E6$0-.2$*K*,6G$!52$123J
/20*1E02$+,+$6-1$+0-/$3-02$15*6$*$I2@$+2J
K022.$*1$6,K51L$3*;,6K$I-0$02*<<F$5-1L$.1,=;FL
6,K51.$@,15-E1$*,0$=-6+,1,-6,6K$-0$=2,<,6K$I*6.
,6$152$<-K$=*?,6.G

,TW78*H
Q8*.*!
"S\&X$%OX$O$1,32
I-0$ 0262@,6K$ -<+
I0,26+.5,/.$*6+$K21J
1,6K$ 1-$ 3221$ 62@
I0,26+.G$%,15$152$.E6
.1,<<$ ?<*b,6K$ +-@6
I0-3$*$=<-E+<2..$.;F
*1$ BBG::/3$ ,1$ I2<1
3E=5$2*0<,20$15*6$,1
@*.$*6+$ 152$-/26J
*,0$?*0$+,+$*$0-*0,6K
10*+2$ E61,<$ 9G::*3
2*=5$6,K51G

UE1$",3-.$@*.$*<.-$ 152$ /<*=2$ I-0$ 152
-II,=,*<$-/26,6K$=2023-6F$-I$%'!49::9L$*1
@5,=5$152$12*3.$/*0*+2+$,61-$152$C:3$W
C:3$3*0^E22$7152$f?,K$1261[8L$&<F3/,=J.1F<2G
O.$2*=5$12*3$261202+$*6+$.1--+$?2<-@$152
6*1,-6*<$I<*K.$-I$152$Ye$=-E610,2.$?2,6K$02/J
02.2612+$*1$%'!49::9L$152$1261$?2=-3,6K
3-02$*6+$3-02$/*=;2+L$,1$K0*+E*<<F$?2=*32
*//*0261$@5*1$*$5EK2$2H261$15,.$@*.G
!@-$>,66,.5$=-3/21,1-0.L$+02..2+$,6$152

-II,=,*<$E6,I-03$-I$152$BAC9$"2<.,6;,$&<F3J
/,=.L$02*+$-E1$152$&<F3/,=$-*15L$152$@-0+,6K
3-+,I,2+$.<,K51<F$I-0$152$*3*12E0$0*+,-$=-6J
12W1G$!52$,+2*<.$-I$I*,0$/<*F$,6$%'!49::9
@202$,+261,=*<$1-$15-.2$-I$152$&<F3/,=$K*32._
,6+22+L$@,15$152$=-3320=,*<,.*1,-6$-I$3*6F
3*,6.102*3$./-01.$152.2$+*F.$,1$=-E<+$?2
*0KE2+$15*1$*3*12E0$0*+,-$=-612.1,6K$3-02
=<-.2<F$02/02.261.$152$-0,K,6*<$&<F3/,=$,+2*<
-I$*3*12E0,.3$15*6$152$3*d-0,1F$-I$./-01.G$S1
@*.$/*01,=E<*0<F$*//0-/0,*12$15*1$*1$152$1,32
-I$%'!49::9L$>,6<*6+$@*.$=2<2?0*1,6K$152
C:15$*66,H20.*0F$-I$152$"2<.,6;,$&<F3/,=.G
U2I-02$021E06,6K$1-$"2<.,6;,$I0-3$",3-.

-62$3-02$,3/-01*61$2H261$5*+$1-$1*;2$/<*=2G
!5,.$@*.$@526$2*=5$12*3$=*/1*,6$+02@$152
<-=*1,-6$*6+$=*<<.,K6$152F$@-E<+$?2$E.,6K$,6
152$=-612.1G$U2=*E.2$*<<$152$6-03*<$=-6J
12.1,6K$H*0,*?<2.$-I$/-@20L$*61266*$1F/2L
K*,6$*6+$52,K51L$5*+$?226$6E<<,I,2+L$3E=5

K--+J5E3-E02+$/<*F$@*.$3*+2$-I$+0*@,6K
152$f?2.1[$<-=*1,-6.L$2K$15-.2$=<-.2$1-$152
.2*$-0$-6$152$.5-02$-I$*$<*0K2$<*;2G
O6+FL$PQRSTL$+02@$152$<-=*1,-6$-I$@2<<J

;6-@6$)`20$*6+$=-612.120$\*011,$ (*,62L
&"9U"L$*6+$/0-6-E6=2+$5,3.2<I$/<2*.2+
@,15$5,.$=5-,=2G$!52$MN$12*3[.$02I2022$@*.
1-$?2$\*0;L$QaQN`G
!52$=*<<.,K6.L$,6$.2*<2+$26H2<-/2.L$@202

5*6+2+$-H20$?F$152$12*3$=*/1*,6$1-$152,0
02I2022L$@5-$@-E<+$-/26$1523$-6<F$B:$3,6J
E12.$?2I-02$152$.1*01$-I$152$=-612.1G$S6$15,.
@*FL$6-J-62$;62@$@5,=5$12*3$@-E<+$?2
E.,6K$ @5,=5$ =*<<.,K6$ J$ *6-1520$ /-..,?<2
K*32.3*6.5,/$H*0,*?<2$-H20=-32g

!-)&H,+!)Q!
!"#$(&jP$)'Sk#$?*=;$ I0-3$",3-.$ 1-
"2<.,6;,$@*.$6-1,=2*?<F$̂ E,2120$15*6$152$-62
6-015$ I0-3$ 152$ =*/,1*<G$ !5,.$@*.$ .20,-E.
6-@G$ S1$@*.$62*0<F$ 1,32$I-0$ 152$2H261$ I-0
@5,=5$2H20F-62$5*+$?226$/<*66,6K$I-0$152
<*.1$=-E/<2$-I$F2*0.G
!52$=-3/21,1-0.$*6+$152$02I2022.$@202

1*;26$1-$152,0$5-.1$.1*1,-6.$-6$152$>0,+*F
2H26,6KG$\-.1$1526$-/12+$I-0$*$K--+$6,K51[.
.<22/$?2I-02$152$=-612.1L$*.$152F$@-E<+$?2
-/20*1,6K$I-0$9Q$5-E0.$6-6J.1-/G$O<<$12*3.
5*+$.EII,=,261$1,32$1-$.21$E/$152,0$.1*1,-6.
/0-/20<F$*6+$1-$10F$1-$K21$*=^E*,612+$@,15$152

The packed ‘big tent’ during the opening ceremony.

The teams file in and stand beneath the national flags during the opening
ceremony.

Dave Sumner, K1ZZ, co-chairman of the WRTC2002
Judging Committee, addresses the delegates at
Himos. In the background, Pekka Länsman,
OH2NCS, of the Finnish Communications
Regulatory Authority and Dave’s co-chairman on
the Judging Committee; and Jouko Hayrynen,
OH1RX, the chairman of the Organising Committee.

'?%)A+(46?+A#BCCB

Left to right: The UK team’s referee, Mark, 4Z4KX; station host Martti, OH2BH;
and team captain Andy, G4PIQ, at the draw for locations and callsigns.
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The entire UK delegation at WRTC2002: Lee Volante,
G0MTN (referee); Fred Handscombe, G4BWP (Team UK);
Dave Lawley, G4BUO (referee); John Dunnington, G3LZQ
(spectator); Andy Cook, G4PIQ (Team UK Captain); Tim
Kirby, G4VXE (spectator); Roger Western, G3SXW (co-
chairman, Referee Management); Steve Telenius-Lowe,
G4JVG (spectator).

81? H"$$?0KB !%"I&I%I#%>? 7G$:?XYQ,? QC1>%
'R ,VL2 +Z!VXE'!, MLNXS[NS 'RUSPR[PN
SR ,VN) .2L2\\X.]'2O MSUXSUS[ 'RU'PRSSU
LR ,VS] <TSHHX<TU4AT M[LXSMUN 'RU6NRU[L
MR ,VL. +U7VX+S+T MLUXS[6Z 'RZU6R66N
ZR ,VNE EYS7XO[O2 LPMXSN'U 'RM[PRM[6
UR ,VZ2 ])L)VX])[^, ML[XSULZ 'RM[LR'S[
[R ,V'7 EZ^<XE'E* MZ[XSZ'P 'RMUPRSZZ
NR ,VU) \!M\^X\!L\2 M'UXSUL[ 'RMUNR6UM
PR ,VZO TW'<QXTWS!2 M'UXSULN 'RMZPR[MM
'6 ,VZ7 <EL(*X<T'*2, MM6XSZLM 'RMZURNM6
'' ,VUO ,)S])TX,)P7,+ M'UXSZU6 'RMLURMMN
'S ,VUH .O'2HX.OLYH LPZXS[[U 'RM'MR'66
'L ,VZ\ +U.!X+S+! MLSXSMLZ 'RM'SRUM6
'M ,VNO P2P2XP2Z) L[LXS[[N 'RM6ZRNL[
'Z ,V[7 Q8L.A.XQ8N+. M6LXSUZ6 'RM6SRMM6
'U ,VS4 +U!VX+U22 LP[XSMSN 'RLP'R6NN
'[ ,VL! .^P\2X\2P72 LPZXS[6N 'RLP6R[PZ
'N ,VS- +Z.^XES\2 M'6XSZZP 'RLNNRU[6
'P ,VN2 E'2.XE'<( MLSXSLNS 'RLNSRM66
S6 ,VSV -2'2(X-2L,] M6NXSU6S 'RLUNRMLS
S' ,VL+ +S*HXEUTT M6ZXSZ'L 'RLZZRPM6
SS ,VM7 ELT.X+P.] LUUXSUMS 'RLM[RU'S
SL ,VL< OM2+XEMA2* LNPXSZL6 'RLM[R'6[
SM ,VSW \2S4^X.OMO. MS'XSLNP 'RLL'RUSL
SZ ,VM+ ,+U!!X,+MOO M'UXSSU6 'RL6'RSMN
SU ,VSY W\[AOXW\'^^ LN'XS[ML 'RL66R[LM
S[ ,VU_ ,-'7<.X,-'77 MLNXSSU[ 'RSPLRM'M
SN ,V[H )QZ7HX)QS.. LPLXSZ6Z 'RSNNRSZM
SP ,VS^ (M8*YX(MAO8 M'PXSLMS 'RS[[RPZ6
L6 ,VU+ ,ES4<X,ES^\ L[PXSMMU 'RS[MRZ[[
L' ,V'Q Q8[(*YXQ8S42_ L['XSMPN 'RSLMRL'[
LS ,VZ! Q7Z*7,XQ7LQ(8 LNUXSLN' 'RS'MR[MS
LL ,V[_ QZ62XQZP22 L[PXSZMS 'RS'6R'M[
LM ,VMQ V7'H2_XV)'VET LPSXSSNP 'RS6ZR66N
LZ ,V[+ WTSETXWTL<O LNSXSLPS 'R'PURMSM
LU ,VL_ ZAM2<2XZAMO+ LNUXSL'6 'R'NURPZ6
L[ ,V[Q +ZE,X+'WH LNPXS'[[ 'R'MSRNNS
LN ,V'_ E'^7X+U^^ L[6XSLZM 'R'LPRSL6
LP ,VZ) ,-U)*X,-S__ M6SXS6ZP 'R'L'RUL6
M6 ,V'4 +!'+X2(P2 LP[XS'6' 'R'6ZRUMZ
M' ,VZ^ 4U4(^X4Z+TW L[ZXS6'U 'R6NUR[Z6
MS ,VN+ W!'2<XW\[+\ LZPXSLLZ 'R6UPRNS6
ML ,V[O \2PA2X.+P2, LUNXS'UN 'R6ZSRMN6
MM ,VUE ])[Q]X])[2-2 LZ'XSSZ[ 'R6MZRPN6
MZ ,VM2 <VUY!X<TS,A4 LM[XS'UU 'R66ZRSZP
MU ,V'H T\[<OXT\'427 LSSXSLLZ PNURPL6
M[ ,V[2 88ZV.X8W'E+ LLLXSSUL P[NR6S'
MN ,V'+ )2L2*.X)2LE\ LM6XS'M6 PZMRLN6
MP ,VNT QZU7XQZ[2T LMZX'PS6 NNLRZMZ
Z6 ,V'O ^QU)^X^QM!_ LUPX'[SL NN6R6UZ
Z' ,VUW *ESY)*X*M\4- LLPX'PS' N[NRLMP
ZS ,VMO \+PTOX\+[T2+ SP[X'NPL UPPR[LS

Table 2: The final results of WRTC2002.
24!).&!-)&<\Q!&-2<&Q)!!T)<

Oj)]$4&&NL$PQRSTL$.261$152$I-<<-@,6K$32..*K2
1-$MN$ =-612.120.$ *I120$ *00,H,6K$ 5-32_$ l>02+$ *6+$ S
5*+$*$I*?E<-E.$1,32$=-3/21,6K$,6$%'!4$15,.$F2*0L
*6+$,1$@*.$*$K02*1$5-6-E0$1-$5*H2$02/02.2612+$152
MNG$%2[+$5*H2$ <,;2+$ 1-$5*H2$ I,6,.52+$5,K520$ 15*6
9A15$I0-3$C9L$?E1$@2$+,+6[1G$ S$=-E<+$./-E1$*$@5-<2
?E6=5$-I$2W=E.2.L$?E1$ S[<<$ dE.1$.*F$15*1L$ ,6$/*01L$@2
3*+2$.-32$1*=1,=*<<F$?*+$=5-,=2.L$?E1$2^E*<<FL$152
=-3/21,1,-6$@*.$-I$*$H20F$5,K5$.1*6+*0+$J$6-$0--3
I-0$ *6F$ .<*=;,6KL$ *6+$ 152$ 1*?<2.$ *02$ *=1E*<<F$ H20F
1,K51G$ G$ G$ O.$ 1-$ 152$@,6620.$ J$ @2<<$ 152F$ *02$ =<2*0<F
-E1.1*6+,6K$*1$@5*1$152F$+-$*6+$3E=5$3-02$/0*=J
1,=2$,.$02^E,02+$5202g$%2$@202$<E=;F$26-EK5$1-$/E<<
\*011,[.L$&"9U"L$<-=*1,-6$I0-3$152$+0*@G$"2$*6+$5,.
@,I2$(226*$@202$I*?E<-E.$5-.1.$I-0$152$=-612.1$*6+
@2$ 5*+$ *$ H20F$ /<2*.*61$ <-=*1,-6$ 1-$ -/20*12$ I0-3G
!5*6;.$ I-0$*<<$ 152$.E//-01$ ,6$ 152$=-612.1$ J$ *=1,H,1F
I0-3$152$MN$.2232+$/0211F$K--+$*6+$ ,1$@*.$K02*1
1-$@-0;$.-$3*6F$-I$F-E$-6$*$H*0,21F$-I$?*6+$Z$3-+2
.<-1.Gm
UE1$@5*1$+,+$=-612.120.$*1$5-32$3*;2$-I$,1$*<<n

"202$ *02$ *$ =-E/<2$ -I$ =-33261.$ I0-3$ 152$ MN
4-612.1,6K$ '2I<2=1-0$ -6$ 152$ S6120621_$ lO<<$ C9$ &D
.1*1,-6.$@202$@-0;2+$-6$4%L$?E1$6-1$-6$XXUG$!52
-/20*1,6K$?F$152$&D.$@*.$*$3*0H2<$1-$-?.20H2_$.<,=;
TX&.L$ IE<<$ =*<<.$ I,0.1$ 1,32$ *6+$ 6-$ 1,32J@*.1,6KG
P02*1$.1EIIG$#H26$@,15$152$H*0,-E.$-++$f?,1.$-I$,612<J
<,K26=2[$15*1$@202$1-$?2$K<2*62+$I0-3$152$(JE.>-6;3L
@2$.1,<<$5*+$6-$02*<$,+2*$-I$@5-$@*.$@5-$?F$152$26+
-I$ 152$ 2H261$ 7*/*01$ I0-3$ 152$ -++$ 12*3$ 15*1$ @*.
,332+,*12<F$ +,.=206,?<2$ ?F$ 152,0$ f*==261[$ -6$ XXUL
2K$ 152$P$12*3L$ 152$DO$ 12*3$*6+$ 152$aX$12*3g8m$ J
j,K2<$ 4*@15-062L$ PY!`>G
lP02*1$ IE6$ =5*.,6K$ 152$&D$ .1*1,-6.G$\-.1$@202

2W=2<<261$ -/20*1-0.$ *6+$ .-32$@202$ dE.1$ E6?2<,2HJ
*?<F$.E/20?G$TE,12$5E3?<,6K$02*<<FG$G$G$S$@-0;2+$2H20F
&D$.1*1,-6$-6$*1$ <2*.1$ 1@-$?*6+$.<-1.$*6+$3*+2$*
1-1*<$-I$BA:$&D$TX&.G$ G$ G$!52$>,66.$=*6$=201*,6<F
=-6K0*1E<*12$ 1523.2<H2.$ -6$ *$ @2<<$ 0E6$ *6+$ IE6
2H261Gm$J$S*6$R0,1=5*0+L$PY%kPG

6-01520<F$/0-/*K*1,-6$?2I-02$152$=-612.1
.1*012+$*1$YG::/3$>,66,.5$.E3320$1,32$-6
152$X*1E0+*FG$\*6F$.1*1,-6.$@202$52*0+
.,K6,6K$&"Z-@6$=*<<.$+E0,6K$15,.$/20,-+G
X2H20*<$./2=1*1-0.L$3F.2<I$,6=<E+2+L$@5-

-1520@,.2$@-E<+$5*H2$5*+$6-15,6K$1-$+-
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BALANCE-FED LARGE LOOP
ANTENNAS
THERE APPEARS to be a marked revival of
interest in the use of open-wire, ladder-line
and ribbon transmission lines, both as
matched and as tuned lines. Twin balanced
feeders have always offered several useful
advantages, not only lower attenuation than
coaxial cables, but also the elimination of
the need for a (possibly lossy) balun at the
feed-point to a dipole-type element. Pro-
vided the line, the ATU output and the an-
tenna structure itself are all well-balanced to
earth, there will be little feeder radiation such
as is commonly experienced from the outer-
braid of coaxial cables - often advantageous
in overcoming RFI problems. When used
with an appropriate �ASMU� (antenna sys-
tem matching unit) and appropriate length of
transmission line, virtually any length of ele-
ment (preferably at least an electrical quar-
ter-wave long on the lowest band) can pro-
vide an effective multi-band antenna, par-
ticularly important for the use of the non-
harmonically related WARC bands.

For some years, I have used a balanced-
fed irregular �horizontal loop� of indetermi-
nate length (roughly 150ft or so) running
down my narrow 70ft back garden to tree
supports and then back again to the house
at a height that varies from about 18 to 30ft:
see �TT� July 2000, p56, Fig 6. While I would
certainly not claim this as a particularly good
system, it does function between 3.5 and
30MHz (and occasionally 1.8MHz). With
horizontal polarisation it is too low to be
suitable for DX on the lower bands. Be-
cause of its marked directivity towards the
east, I have put up a crude �21MHz� dipole,
(no attempt made to check resonance) in
the roof-space fed from ladder-line. With the
tuner used on 14/21/28 MHz for the �loop�,
this works reasonably well on all three bands
for working North American stations. The
ability to switch quickly between two simple
wire antennas with different horizontal ra-
diation patterns is a dodge that I first used in
the 1950s. I was then operating from a first
floor flat in Central London, using one an-
tenna stretched across a front balcony and
a second (sloping) at the rear of the solid
four-storey building.

The use of large horizontal
loops (circular, square, rectan-
gular, triangular (delta)) with bal-
anced feed is proving increas-
ingly popular; whether like mine,
it is just a long indeterminate
length of wire, or  a more ambi-
tious design such as that de-
scribed by Kirk A Kleinschmidt,
NT0Z, in �A Balanced, Everyday
Approach to All-Band Bliss�
(QST, April 2002, pp47-50). This
is sub-titled �Feed lines, antenna
tuners, baluns, RFI, computer

noise and all-band antennas � now there�s a
snake pit of potential conflict. After years of
experimentation, the author has found the
path to multiband nirvana.�

NT0Z�s opening remarks will be endorsed
by many: �For most of us, the Holy Grail of
ham radio is antenna performance. It�s often
the key element in determining ham radio
success and operating enjoyment. You can
get by with a second-rate transceiver, a
deep gravelly voice� but if you have an
underperforming antenna, ham radio isn�t
nearly the fun it could be.

�After imagining an antenna system that
qualifies as a navigation hazard, most of us
will scale things down to the real matter at
hand � how to put up an affordable, easy-to-
build multiband antenna that works great

and fits on an average-size lot�
Although dipole antennas in all of their

various shapes and configurations per-
form well, in my experience the best all-
around multiband antenna is the horizontal
loop. It�s efficient, omnidirectional over most
�real ground�, it�s quiet, it operates well on all
HF frequencies [including 50MHz] above its
design frequency (and even those below�).
[It can] be an outstanding antenna for do-
mestic and DX contacts alike.�

NT0Z endorses �Fisher�s First Rule of
Horizontal Loop Construction�. (Dave
Fischer, W7FB, formerly W0MHS, in �The
Loop Skywire� (QST, November 1985) gave
this as �enclose as much area as possible
within the confines of the loop�. That is to
say a circular loop is ideal, but a square
loop is much more practical and perform-
ance doesn�t suffer.) NT0Z adds: �My lot
could only accommodate a triangular �loop�
which is pretty much the geometric limit of
what you can get away with. If you make the
loop any more elongated or constricted, it
loses it �loop-like� qualities�. [Mainly, I would
suggest, its omni-directional pattern, as
found in my very irregular elongated shape
� G3VA].

Fig 1, taken from the NT0Z article, but
clearly not his triangularly-shaped antenna,
is captioned: �Put up the largest horizontal
loop your site can support while keeping the
�loop� as square as possible [as high as
possible, but don�t fret overmuch if you can�t
exceed say 25 - 30ft � G3VA]. Don�t worry
about perfect symmetry. For size refer-
ence, values are shown for 3.5MHz and
7MHz.�  Although NT0Z originally used coax
feeder, he shows the significant improve-
ment possible with open-wire or 450Ω lad-
der-line, particularly when there is a high
SWR on the feeder. For twin-wire balanced
feeders, he provides (Fig 2) a simplified
schematic of the balanced tuner originally
presented by Rich Measures, AG6K (QST,
February 1990, which gives full construc-
tional details). AG6K�s article was noted in
�TT� May 1990 (Technical Topics Scrap-
book 1990-94, pp23 - 24). NT0X recognises
that the use of two similar, high-power roller-
coaster inductors is expensive and notes

that some constructors use
fixed, tapped coils to save
money. In �TT� May 1990 (also
�TT� July 2000) I included a dia-
gram showing the low-cost bal-
anced  π-network tuner that I use
on 14/21/28MHz with a fixed coil
(using a π-network rather than
fixed 50Ω output on the transmit-
ter), repeated here as Fig 3.

ECONOMISING DRIVE
TO AB1 LINEARS
JORGE Dorvier, EA4EO, notes
that the present practice of driv-

Fig 1: NT0Z advises: Put up the largest
horizontal loop your site can support while
keeping the ‘loop’ as square as possible.
Don’t worry about perfect symmetry [or
resonance but try to preserve balance to
earth –G3VA]. Loop could be scaled down for
14MHz and above.

Fig 2: Simplified schematic of the balanced tuner, as originally
presented by AG6K in 1990. The two roller inductors should be
adjusted in sync. This design uses only a single (high-voltage) variable
capacitor and is not suitable for balanced low-Z loads, unless the
capacitor is moved to the input side of the inductors. To reduce costs,
tapped inductors can be used instead of rollers.

RC09_p61-64.p65 29/07/02, 10:0761
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ing AB1 linear amplifiers is to connect a 50Ω
non-inductive resistor between grid and earth
in order to avoid the need for neutralisation.
This is reasonably convenient when driving
a high-power linear from a typical 50- or 100-
watt transceiver. But it is extremely wasteful
of drive power, eliminating the fundamental
advantage of a grid-controlled high-gain
amplifier that, if self-oscillation can be
avoided, it is capable of being driven by just
a few watts, for example from a QRP rig or
low-power exciter.

To reduce the loss of drive power in the
50Ω resistor, one solution is to use a toroidal
wideband transformer with a ratio of 1:4 or
1:9. This permits the value of the non-induc-
tive resistor to be increased, in the first
case, to 200Ω, or 450Ω in the second case;
this is shown in the EA4EO linear outlined in
�TT�. August 2000, p54, Fig 2. This signifi-
cantly reduces the drive-power requirement,
but still requires more drive than is available
from say a 1 - 2W QRP rig to drive a pair of
6146 valves.

To solve the problem, EA4EO rolls back
the years to provide the �Heathkit Solution�.
He revisits a circuit technique used by
Heathkit in the heyday of its existence as a
amateur radio kit supplier, but now usually
forgotten by old-timers and unknown to the
vast majority of enthusiasts.

The basic arrangement, Fig 4, was used

by Heathkit for their early SB-10 phasing-
type SSB adapter in the 1950s. Instead of a
non-inductive resistor, a 50pF capacitor is
used to eliminate the need for neutralisation.
This capacitor, in conjunction with an in-
verted-L arrangement in the exciter, forms a
π-network that transforms the output of a
low-power transceiver to the input imped-
ance of an AB1 linear amplifier. Fig 5 shows
a practical implementation. In this case the
inductor, L, of Fig 4 is formed by the sum of
L1 + L2 + L3. With this arrangement, it is
necessary to have the connecting co-axial
cable (forming L2) between transceiver and
amplifier always the same length, so as not
to change the total inductance of the circuit.
For multiband operation, C1 remains the
same value (always 50pF or the standard
preferred-value 47pF), but L1 and C2 should
be appropriate to the band in use and
changed with a multipole switch. Switching
can be much simpler by making C2 variable
as shown in Fig 5.

IONOSPHERE �
THE LODGE CENTENNIAL
FOLLOWING THE Marconi experiments in
December 1901 and, more especially, the
undisputed reception of Poldlhu signals on
the Philadelphia in February 1902 that for
the first time underlined the longer range
that could be covered on LF/MF at night,
there was a rush by scientists to explain
how radio signals could be received far
beyond the horizon and why this range might
be increased at night. Heaviside and
Kennelly deduced that the radio waves must
be reflected from a conductive region in the
upper atmosphere, but failed to explain cor-
rectly how this might be formed.

The first to provide the correct explana-
tion was none other than Oliver Lodge [a
past president of the RSGB - Ed], who had
undoubtedly been the first to demonstrate
publicly (14 August 1894) that Hertzian
waves could be used for telegraphic signal-
ling in the Morse code: see �TT� August 1994
and in far greater detail in the book Oliver
Lodge and the Invention of Radio, edited by
Peter Rowlands and J Patrick Wilson (PD
Publications, 1994).

Curiously, there is no reference in the
book to a letter, dated 27 June 1902, which
Lodge wrote to Nature  (published in the

3 July issue). This provided the first physical
explanation of how an elevated conductive /
reflective layer could be formed. The back-
ground to this letter is not without interest.
Marconi published details of the results of
his long-distance experiments in the The
Times of 16 June 1902, suggesting that the
explanation of the greater distance at which
night signals were received was that, during
the day, signalling was affected by dis-
electrification of the transmitting elevated
conductor.

This report resulted in Professor J Joly of
Trinity College, Dublin penning a letter to
Nature (published 26 June). He tentatively
suggested: �If - as I gather - Signor Marconi
is referring to the observations made at
positions in the Atlantic, west of England,
the waves travelling westward, may not
aether drift in the earth�s orbital path be
concerned in producing the effects ob-
served?�. He likened this to the way  that the
range of sound varies with or against a high
wind. The idea of an aether (ether) as the
transmitting medium persisted for years.

Oliver Lodge in reply wrote: �I can assure
Prof Joly that his explanation will not do. The
observed effect which, if confirmed, is very
interesting, seems to me to be due to the
conductivity, and consequential partial opac-
ity, of air, under the influence of ultra-violet
solar radiation. No doubt electrons must be
given off from matter (dust as well as other
matter) in the solar beams; and the pres-
ence of these will convert the atmosphere
into a feeble conductor. Conducting power
in the seawater surface assists and guides
the waves, retaining them in two dimen-
sions after the same fashion as a telegraph
wire retains them in one; but the conductivity
in the dielectric itself will tend to dissipate
and enfeeble the waves, by a process of
reflection resulting in some amount of
distortion.�

To mark the centennial of this landmark
letter, Henry Rishbeth, Emeritus Professor
in the Department of Physics and Astronomy
at the University of Southampton (who since
the death of J A Ratcliffe has been the UK�s
leading figure in ionospheric physics) con-
tributes a short but salient article �High above
the Earth� (Nature, 4 July 2002, p23). To
quote: �Using the new knowledge of elec-
trons and ionisation, Lodge realised that

Fig 3: Relatively low-cost unit with πππππ-network
providing balanced output, as used by G3VA
for 14/21/28MHz. C2 2 x 500pF broadcast-
type gang permits matching to very low
impedance loads in conjunction with the
πππππ-network in the transmitter.

Fig 4: Basic arrangement using a capacitor
rather  than a resistor  to  prevent  sel f -
osc i l la t ion  wi thout  neutra l isat ion .  The
capacitor with an inverted-L circuit in the
exciter forms a πππππ-network that adapts the
impedance of the output of a transceiver to
the input of an AB1 linear amplifier.

Fig 5: Practical implementation of the arrangement of Fig 4 as suggested by EA4EO.
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solar ultraviolet radiation produces a con-
ducting layer that reflects radio waves. We
call this the ionosphere, a term coined by
Robert Watson-Watt in 1926 to replace its
previous name, the Heaviside layer (after
the physicist Oliver Heaviside). In modern
terms, the ionosphere is a weakly ionised
plasma or electron-ion gas embedded in the
thermosphere, the hot, tenuous region above
80km that comprises the top few millionths
of the atmosphere�s mass�

�For a century, the ionosphere has been
used for communications, but it is by no
means a constant �mirror in the sky�. Al-
though its E layer (100-120km above the
ground) and F1 layer (170-200km) usually
behave in a regular, solar-controlled way,
the F2 layer (250-350km) does not. It is this
F2 layer, with the greatest density of free
electrons, that is potentially the most effec-
tive reflector of radio waves [Fig 6]. But its
variability in height and density, its strange
day / night and seasonal behaviour, and its
complex response to geomagnetic distur-
bances have long puzzled scientists and
infuriated users of radio communications.
This matters because the ionosphere is still
widely used for radio communications; fur-
thermore, the ionosphere can severely af-
fect satellite transmissions that pass through
it, causing errors in the Global Positioning
System, for example. Ionospheric distur-
bances can also create strong electric cur-
rents in the E layer that can disrupt cable
communications and terrestrial electric-
power systems.�

Rishbeth shows how modern research
techniques are resulting in ideas that help to
solve such long-standing puzzles as why
electron density in the F2 layer peaks in
winter over Europe, North America and Aus-
tralasia, but at the equinoxes at low latitudes

and in the South Atlantic. He writes: �An-
other tricky question is why electron density
is usually drastically reduced (but is some-
times increased) during geomagnetic
storms. Investigating these problems helps
to validate the models and to make sense of
the vagaries of radio propagation.�

He notes that not all ionospheric variability
can be blamed on solar or geomagnetic
disturbances. �Some may originate from
below, caused by waves and tides transmit-
ted up to the ionosphere.� He poses the
question whether the lower-atmosphere
�weather� may affect the ionosphere, or vice
versa?

He believes that the ultimate prize would
be a complete top-to-bottom, predictive
model of the Earth�s atmosphere incorpo-
rating the rapidly-advancing knowledge of
Sun-Earth relations. Such a model might
provide better forecasts of the �space
weather� that affects spacecraft and com-
munications, and give a better understand-
ing of solar and upper-atmospheric influ-
ences on climate and global change. � There
are still many questions whether and how
the ionosphere is affected by tropical storms,
volcanic activity or earthquakes.�  He con-
cludes �All this may sound visionary, but
Lodge, a visionary of his day, would surely
have approved.�

An earlier, six-page article by Prof Henry
Rishbeth and Dr Christopher J Davis (Ru-
therford Appleton Laboratory) �The 70th An-
niversary of Ionospheric Sounding� in the
IEE�s Engineering Science and Education
Journal (August 2001, pp139-144) traces
the history of ionospheric sounding in the
UK since hourly soundings at the Radio
Research Station at Slough, Buckingham-
shire started at noon on 11 January 1931. It
shows how the sounding data, now from
Chilton and elsewhere, are accessible in
real time to communications companies
and scientists, providing rapid information
on �space weather� � the monitoring and
forecasting of conditions in the space envi-
ronment, especially the effects of solar
storms and changes in the solar wind and
interplanetary magnetic field.

It also shows that recent studies have
used the Slough data sequence to show
that the observed increase in geomagnetic
activity during the last century has been
caused by an increase in the solar magnetic
field rather than by changes in the Earth�s
ionosphere. Similarly historical ionospheric
data recorded during solar eclipses since
1932 have been used to estimate the chang-
ing brightness of the solar corona. �Such
changes are important to quantify if their
effects are to be accounted for in current
investigations into climate change on Earth.�

The IEE paper includes a list of 58 papers
of significance and / or used in connection
with this paper. These provide a useful guide

to the progress made in the study of the
ionosphere over the past century, including
the original Kennelly, Heaviside and Lodge
letters and notes, the classic Appleton pa-
pers, several by J A Ratcliffe, as well as
more recent papers by Dr J S Belrose,
VE2CV, and the late G R M Garratt, G5CS.
Among those who assisted the authors was
Leslie Barclay, G3HTF.

Another valuable review of ionospheric
physics by Henry Rishbeth �Reflections in
Appleton�s Mirror: a Century of Ionospheric
Science� appeared in IEE�s Engineering
Science and Education Journal, August
1995, pp167-175. This carried the editorial
note: �From its beginnings in the nineteenth
and early twentieth centuries, ionospheric
physics evolved into a major branch of the
wider discipline of solar-terrestrial physics.
This paper traces progress from the earliest
days, through Appleton�s era and the Inter-
national Geophysical Year, up to the present.
Several lines of research are foreseen along
which ionospheric physics will advance into
the next century.�

A section on �the new understanding of
the ionosphere� includes a diagram (Fig 7)
showing in simplified form the quiet-day
global temperature distribution in the
thermosphere. Prof Rishbeth explains: �So-
lar heating, strongest in the summer hemi-
sphere, drives a huge convection cell, Heat-
ing in the auroral zone causes �upwelling�
and drives equatorward winds at heights
above 300km� The horizontal winds im-
pose drifts on the F layer plasma causing
the well-known day / night changes in F2
layer height�.

The diagram gives only a highly simpli-
fied picture of the complex patterns of
winds and waves. It is clear that the iono-
sphere is vastly more complex in struc-
ture and dynamics than the usual picture
presented to HF radio operators. Propa-
gation forecasting is still largely based on
�informed hit-and-miss�. Space weather
seems even more difficult to forecast

Fig  6 :  In teract ions between Ear th  and
Ionosphere.                           (Source Nature)

Fig 7: Map of neutral air temperature (K) in
the thermosphere at heights above 300km
for June at a moderate level of solar activity
(flux index about 150) and quiet geomagnetic
conditions. The arrows show approximate
directions of the thermospheric winds. The
centres  of  the  regions of  upward and
downward air motions are also shown.

(Source: Rishbeth and RAL)
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accurately than terrestrial weather.
The rather poor HF propagation condi-

tions in recent months are reflected in the
steady decline of the average daily solar flux
average from the 237 high of December
2001: April, 2002 (190), May (175) and June
(149) as calculated from the German
DK0WCY beacon transmissions. The 237
average of December 2001 appears to have
represented the second peak of a double-
hump Solar Cycle 23.

VALUE-FOR-MONEY
CB LINEARS
WHATEVER YOU may think of the open
sale in this country of high-power CB linear
amplifiers, there seems no reason why li-
censed amateurs (other than those re-
stricted to low-power) should not take ad-
vantage of the value-for-money that some of
these relatively low-cost products offer.

D A Bunday, G3JQQ, writes: �For some
time, I have been looking to replace my
modest home-brew linear (two 4CX250B
valves) with a more compact system that
could be used /P if required.

�The CB world contains a wide variety of
solid-state and some valve linears of vari-
ous power outputs. A few now available are
broad-band HF designs rather than 10-11-
metre only, following the usual ferrite trans-
former and conventional circuitry design
with good quality construction. In my view
the value-for-money of some of these am-
plifiers is excellent: for example, well under
£200 for the Italian RM Model L-500, rated at
12V 35A maximum input (420W), and avail-
able from Truck King of Watford (with whom
I have no connection!).

�From two purchased recently, I have
measured in excess of 200W CW output for
10W input, 1.8 to 28MHz when driven by an
Alinco DX70TH on low power. A switched
attenuator is provided to prevent over-drive,
always a risk with solid state.

�For amateur-band usage, switched out-
put filtering is essential and reflectometer
feedback for high VSWR desirable. Well
within the capabilities of a little technical DIY
and not too costly. Filter data can be found,
for example, in ARRL Handbooks. For the
more ambitious, combining two of these
amplifiers for higher power could be consid-
ered for which the specialist books on balun
transformers such as the J Sevick Trans-
mission Line Transformer is recom-
mended.�

EW AND A 5W INVERTER
FOR SOME 90 YEARS, the changing world
of wireless and electronics has been re-
flected in the columns of the UK�s oldest
radio journal that began life as The
Marconiphone but became Wireless World
in 1913 before the first World War. During
the war it continued to appear despite the

clamp-down on any possession of radio
components or constructional articles. Af-
terwards it campaigned for the start of
broadcasting and encouraged wireless
transmission by amateurs; it was the �offi-
cial journal� of the Wireless Society of Lon-
don and then the RSGB in the first half of
the 1920s, before the launch of the
T & R Bulletin in 1925. If you will forgive a
personal note, I published the first of many
articles in WW over 60 years ago (1941)
and contributed regular columns from 1969
to 1992, during a period when the title
changed from Wireless World to
Electronics World.

A few months ago, EW (and Television)
were acquired by Highbury Business Com-
munications and the August 2002 issue
has announced that Martin Eccles, the
former editor, has been succeeded by Phil
Read, a broadcast engineer and former
editor of International Broadcast Engineer.
His first issue contains, as usual, several
articles of interest to radio amateurs in-
cluding one by two Italian LF enthusiasts on
calibrating LF [loop] antennas using, as a
marker, DCF39 on 138.83kHz. There is
also an article on RF power amplifier de-
sign, although this carries the ominous
sub-heading �Although radio and amateur
radio are a bit old-fashioned (sic) today, a
lot of engineers have to deal with RF��
The new editor reports that a reader-sur-
vey has shown that over 70% of its sub-
scribers are professional electronics engi-
neers. Let us hope that EW will not aban-
don entirely its long support of electronic
hobbies, including high-fidelity as well as
amateur radio.

Among the �Circuit Ideas� in the August
issue are details of a 5W inverter (Fig 8)
providing an output of 5W at 220VAC, from
an input of 12V at 0.8A. Contributed by
D di Mario of Milan, it has been designed to
use readily-available components including
a standard 10VA mains transformer with
two 6V windings. Its prime purpose is to
provide a suitable voltage �for all those mains
battery chargers that surround us: mobile
phones, electric razors, generic battery
chargers or even a 5W electronic neon
lamp�. The frequency varies between 70
and 190Hz depending on the load; the out-
put is far from a sine-
wave, making it un-
suitable for some
critical applications.

It is claimed �The
circuit will withstand
temporary shorts
and battery revers-
als. Some switching
chargers require an
initial peak current
that might look like a
short to the inverter.

In this case, it is necessary to disconnect
and reconnect the load until it works. A fuse
rated at 2.5A is a useful addition. Reverse
one of the windings, if the circuit does not
oscillate.�

HERE & THERE
THE CLANS OF Bonnie Scotland must be
in tumult following the recognition of the US
Congress of an impoverished Florentine
immigrant, Antonio Meucci, as the original
inventor of the telephone rather than Alexan-
der Graham Bell. In the 1830s Meuccci
discovered, while working in Cuba on treat-
ing illnesses with electric shocks, that sounds
could travel by electrical impulses through
copper wire. He moved to New York in 1850
to develop the technology and in 1860 held
a public demonstration reported in New
York�s Italian-language press. He could not
afford to patent his improved designs in
which an inductor was wound round an iron
core, although in 1871 he filed a one-year
renewable notice of an impending patent for
his �talking telegraph�. He sent a model to
Western Union but they lost it.

In 1876 Graham Bell, who shared a labo-
ratory with Meucci, filed a patent for a
telephone and made a lucrative deal with
Western Union. Meucci sued but, before
the Supreme Court could give its verdict,
he died in 1889 and his legal action died
with him.

Bell (Telephone) Laboratories, for dec-
ades the dominant industrial research labo-
ratory in telecommunications, now owned
by Lucent Technologies, has other worries.
Along with many other telecommunications
companies, it is flirting with bankruptcy. To
add salt to the wounds, an investigation has
been launched into possible data fabrication.
Several recent papers on organic super-
conductors by Bell Laboratories� scientists
have come under suspicion.

�SLIDING DOORS� FILTER
INFORMATION
WITH REFERENCE to PA0SE�s �sliding
doors� filter, reported in the July �TT�, Dick,
PA0SE, has now advised us that he is
willing to send his text by e-mail to any
interested reader. Dick can be contacted
at pa0se@amsat.org                               ♦

Fig 8: 5W inverter suitable for supplying the commonly used switched
chargers for mobile phones etc.             (Source Electronics World)
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IOTA DIRECTORY - 11th Edition
This book is an essential
guide to participating in the
IOTA (Islands on the Air) pro-
gramme. It contains every-
thing a newcomer needs to
know to enjoy collecting or
operating from islands for this
popular world-wide pro-
gramme.
Fully updated, it provides the
only complete, official listing
of IOTA islands available, with
the many recent changes. The
Directory lists all islands that
qualify for IOTA, grouped by

continent, and indexed by prefix. It also details the award
rules, and includes application forms and masses of
information and advice for island hunters and intending
award applicants and DXpeditioners alike. This edition
also contains for the first time for several years some
“Yearbook material” and is a must have book for every
island chaser.
New For This Edition
* 32 more pages at the same price! * A listing of accepted
operations from the 500+ rarest IOTAs * 1018 of the 1200
IOTAs now numbered  * Hundreds more islands added
* Illustrated in colour * Articles on major DXpedition activity in
Russia, China and Indonesia. * A report on one of the most
ambitious IOTA operations ever mounted.  * A fully updated list
of Most Wanted IOTA groups (with notes of operations in the
last 2 years).

ONLY £8.49 + p&p (£9.99 non-members)

Simple and Fun Antennas
for Hams is designed not
only for newcomers to
Amateur Radio, but also
for anyone overwhelmed
with the theory and techni-

cal details in most antenna “textbooks.”

Retired ARRL technical editor Chuck Hutchinson,
K8CH and the ARRL Antenna Book editor, Dean Straw,
N6BV bring you more than 70 well-tested fun and en-
tirely useful projects.
These antennas work! Hundreds of photos and illus-
trations make sure you can actually build working an-
tennas yourself. The range of designs include dipoles,
verticals & wire antennas across both VHF and HF
bands.

Simple and Fun Antenna for Hams presents the an-
tenna know-how you need to make things clear, with a
minimum of mind-numbing detail or maths.

Finally a no-nonsense,
hands-on practical book
about antennas

FROM THE ARRL

ONLY £14.44 + p&p (£16.99 non-members)

SIMPLE AND FUN ANTENNAS

ONLY £14.44 +p&p (£16.99 non-members)

The microwave bands are an
excellent area for radio ama-
teurs who want to experiment
and construct their own
equipment. The RSGB in part-
nership with the ARRL has
produced this invaluable
source of reference informa-
tion for those interested in this
area, along with excellent
designs from around the
world to fire the imagination.
Material has been drawn
from many sources including

the RSGB journal RadCom and the ARRL publications
QST & QEX. Alongside this material a truly international
range of sources have been used including items from
Germany, Denmark, New Zealand, Slovenia and many
more.
Techniques and devices are covered in depth, leading
the reader to understand better the wide range of equip-
ment and techniques now available to the microwave
experimenter. This book contains a wide selection of de-
signs using the latest technology that can reasonably
be used by radio amateurs and ranges from ones that
can be reproduced by most radio amateurs to those that
require a high degree of skill to make.
This book is simply the best guide to the area of micro-
wave radio

ONLY £21.24 + p&p (£24.99 non-members)

INTERNATIONAL MICROWAVE
HANDBOOK

FOR HAMS

DIGITAL MODES

This is the book for every
person who is interested in
digital modes, as it is sim-
ply the most complete book
yet written on this subject.
The book describes serial
transmission and various
data and error correction
techniques. It explains the
differences between a bit,
a byte and a symbol, the
baud and BPS, Baudot and

ITA2 and much more.
With this book you will be able to:
· Set up your computer effortlessly, using hints to avoid-

ing all the pitfalls
· Learn how to connect the computer and radio together

safely and simply
· Learn where to find all the software you need, at no cost
· Operate exciting real-time QSOs, working across town

or around the world
· Learn which modes to use, which are best for certain

conditions
· Operate visual modes, such as Hellschreiber, FAX  and

SSTV
Written for the average radio amateur through to the
seasoned digital mode expert, this book is a must for
everyone!

FOR ALL OCCASIONS
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www.rgb.org/shop     Tel: 0870 904 7373

MEMBERS ONLY SPECIAL OFFERS
One of the most important coins
of 2002, is the Golden Jubilee
commemorative crown. Both the
equestrian portrait on the obverse
and the fine new portrait of the

Queen on the reverse have been cre-
ated by sculptor Ian Rank-Broadley. The

coin is supplied in a luxury gloss printed presenta-
tion folder.

The Golden Jubilee commemorative medal
struck in nickel-brass and measuring
over 38mm in diameter is nestled in a
luxurious red presentation case.

ONLY £4.95 + p&p

ONLY £9.45 + p&p

MEMBERS ONLY SPECIAL OFFERS

www.rgb.org/shop     Tel: 0870 904 7373
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J.BIRKETTJ.BIRKETTJ.BIRKETTJ.BIRKETTJ.BIRKETT 25, The Strait, Lincoln LN2 1JF
Tel: (01522) 520767(Partners: J.H Birkett, J.L. Birkett)

TUBULAR CERAMIC CAPACITORS 12 Kv.w. 135pf, 160pf, 210pf @ 10 for £1.00.
PLESSEY RELAY 10 Amp Contacts 4 Pole Change Over Coil 16 - 28 Volt DC @ £1.00.
LARGE WIRE WOUND VARIABLE RESISTOR 10 ohm 3.2 Amps @ £2.50.
MINI CIRCUITS FILTER SHP 200 SME Sockets @ £3.00.
EX-MOD SEMICONDUCTORS Germanium Diodes CG91 @ 20 for £1., OA10 @ 10 for £1, Transistors
2N916 @ 10 for £1, 2N1304 @ 10 for £1, 2N2223 @ 10 for £1, OAZ206 @ 15 for £1, CV Types CV7413
@ 15 for £1, CV7203 @ 5 for £1.00.
SUB-MINIATURE RELAY 24 Volt 2 Pole Change Over @ 75p each.
HANDHELD STORNO PA R.F. AMPLIFIERS Type PA831-S @ £3.00, Type AF PA AA801E @ £2.00,
Storno Tone Module @ £1.50.
TUBULAR CERAMIC CAPACITORS 500v.w. 0.01uf @ 30 for £1.00.
LOUDSPEAKERS 4” Square 4 ohm @ 4 for £5.00.
MAINS DROPPER RESISTOR Tapped At 37-31-97-26-163 ohms @ £1.50.
PYE SHAVER MICROPHONES @ £5.00.
RACAL POWER SUPPLY V1-2044 240VAC Input With Lead and 13 Amp Plug, Output + 12 Volt
200mA, -12 Volt 200mA, 5 Volt 1 Amp @ £6.50 Post Paid.
TEXAS FETS TIS 14 @ 6 for £1.00.
GROUND POWER SUPPLY For ARC52, PTR175, 240 VAC Input, 28 Volt DC Out 15 To 17 Amp Out
@ £35 (P&P £10).
WINGROVE AND ROGERS Silver Plated Miniature Air Spaced Trimmer 10pf @ 5 for £1.00.
TUBULAR TRIMMER Gold Plated Centre 20pf @ 50p.
SILVER MICA CAPACITOR 0.25uf 200v.w. 1% @ 50p.

Access, Switch, Barclay Card and American Express Cards accepted.
P&P £2 under £10, Over Free, Unless otherwise stated.
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RSGB Members wishing to place an advertisement in this section should use the official
form printed in RadCom each month. No acknowledgment will be sent. Ads not clearly
worded, or which do not comply with these conditions will be returned. If an ad is cancelled
no refund will be due. An advertisement longer than 60 words will be charged pro rata. Trade
or business ads, even from members, will not be accepted. Traders who wish to use this
facility must send a signed declaration that the items for sale are part of, or intended for,
their own personal amateur station. The RSGB reserves the right to refuse ads, and accepts
no responsibility for errors or omissions, or for the quality of goods for sale or exchange.
Each advertisement must be accompanied by the correct remittance, as a credit card
payment, cheque or postal order made payable to the Radio Society of Great Britain. Please
note that because this is a subsidised service to members, no correspondence can be
entered into. Licensed members are asked to use their callsigns and QTHR, provided their

addresses in the current edition of the RSGB Yearbook are correct. RS members will have
to provide their names and addresses or telephone numbers. Please include your town
and phone number in the free boxes provided to assist readers. Advertisements will be
placed in the first available edition of RadCom. Please do not send members’ advertisements
to Janice Forde in the Advertising Sales Department.

The closing date for copy is the first day of the month prior to publication, eg the
deadline for the March issue is 1 February.

Warning: Members are advised to ensure that the equipment they intend to purchase is not
subject to a current hire purchase agreement. The ‘purchase’ of goods legally owned by a
finance company could result in the ‘purchaser’ losing both the goods and the cash paid.
Members’ Ads also appear on the Members Only website: www.rsgb.org/membersonly/membersads
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60 years

Members’ Advertisements
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to the following

whom our records show as having reached
 50 or 60 years’ continuous RSGB membership this month:

50 years
G3EHP Mr J Wilmot
G3HBW Mr A L Mynett
G3HHD Mr T J Hayward
G3IGU Mr K H Coates
G4DMP Mr D M Pratt
GM3NYG Miss J G Fish

G3ALK Mr E J Holmes

ACER 133MHz colour laptop Win95
fully loaded. Modem, CD plus A-
drive, nice cond,  £150 plus postage.
For further details phone 01503 240
432 (Liskeard).
E-mail: g4mpq@diver34.freeserve.
co.uk

AERIAL items (at low prices to cover
collection from Bradford/Halifax
area). 1 unused Cushcraft Skywalker
15m 3-ele beam, as new, with as-
sembly and installation leaflets,
£125. 1 telescopic pole (WD style)
30-40ft with accessories, suitable for
an AR group, only £25. Harold,
G4YRH, 01274 679 597 (Halifax).
E-mail: harold@g4yrh.demon.co.uk

CAPCO Magloop 80-40m, £150. Icom
AH2a smartuner, brand new, £250.
G-600 heavy duty rotator, £175.
Kenwood DRU-1 recording unit,
new, £20. Kenwood LF-30A LPF, £30.
Yaesu FC-20 remote ATU, new, £75.
Capco balun, £15. TS-950SDX front
panel, £30. S/manuals DRG-7700,
TS-180S, £15, Various speaker mics
and headsets, £8 to £15. FT-101ZD
fan, £10. Wanted high power ATU,
dummy load, SWR, HF amp. 01953
884 305 or 07970 214 039 (Norfolk).

CHELCOM CL-80 vertical DX anten-
nas, £100 each. Four available. Build
a 4-square. Discounted £300. Dis-
mantles into 2-metre lengths for easy
transport. 01636 830 005.
E-mail: gzeromdz@thersgb.net

CLARK  pneumatic pump-up mast
40ft extended. Pump and legs. Buyer
collects, £195 ono. G3KWY, QTHR,
01509 829 323 (Loughborough).
E-mail: swain@ntlworld.com

COLLECTION of ex-PMR single and
multi-channel radios, some
ruggedised, one base station con-
trol ler for remote landline use
(keytone), one 60ft tower, triangular
lattice, 3-section, no base mounting/
support post. Buyer collects, offers,
WHY? Andy Digby, G0JLX, QTHR,
07768 282 880  (Bishops Waltham).
E-mail: andy.digby@mail.com

COLLINS 30L1 linear amp, £500, vgc
with man, Collins large and small
trims fan motor for 30L1 linear. Call
for details, G3GBB, 01379 783 657
(Nr Diss).

CUSHCRAFT MA5B beam with rotor,
£220. Also Cushcraft R-6000 verti-
cal, brand new, unopened, £220.
G0VFX, 01527 837 296
(Bromsgrove)

DISPOSAL of Silent Key equipment,
carriage extra at cost but will deliver
free within 50 miles of Moffat items
over £100. Most items c/w mans, in
gwo & appearance. Photographs
available (by e-mail) for all items. All
sensible offers considered.  No time
wasters please. Yaesu FT-980 10/
160m & gen cov, c/w all filters,
£290.Yaesu SP-980 matching spkr
& AF filter unit, £55.Yaesu 757AT
auto tuner (for FT-980) c/w cables,
£95. Yaesu MD-1 desk mic for FT-
980, £40, or complete HF station as
above, £430. Yaesu FL2100Z linear

amp 10/160m 1.2kW PEP, £325, or
complete station including linear
amp, £750. Yaesu G-600RC rotator
c/w ~50m H/D coax, plus 6-way con-
trol cable and shack controller, £160.
Jaybeam 3-ele trap Yagi 10/15/20m,
partially dismantled into car roof-
rack-sized components, £90 or com-
plete assembly, rotator plus beam,
£225. Kenwood HS-5 headset (8
ohm), £15. Amstrad PCW 8256 com-
puter / word processor c/w VDU,
printer & keyboard (buyer must col-
lect), £15. Advance Voltstat const
voltage transformer 230V/250W on
base c/w 13A skts (heavy - must be
collected), £20. Twin PSU 0-10V/
30V/0.5A twice, fully metered, £30.
E-mail: gm3oft@care4free.net

FAIRHAVEN RD-500VX wideband
rcvr. 0-1750MHz. USB/LSB, AM,
sync AM, stereo CW, NBFM/WBFM,
stereo FM, TV sound/video. 54,000
memories, remote control, PC soft-
ware/lead, very good HF/VHF/UHF
performer, 3 months old, mint, boxed.
See recent full page RadCom ad-
verts, £650 ovno. 07764 356 240
(Salisbury).

FREE to collector, quantity of radio
and electrical junk. All or nothing, no
pick and mix! Terry, GW3NJG, QTHR,
01600 716 470 (Monmouth).
E-mail: telex@consultant.com

FT-100 HF/VHF/UHF. MH-42B hand
mic. MD-100 A8X desk mic. 25A
power supply. Mint condition mans
and boxed, £675. Alan, G4YYD,
QTHR, 0161 797 7893  (Bury).

FT-101ZD WARC bands, man, mic
and cables. FV-101DM external VFO
inc cables and man. MMT-1296 23cm
tvtr. FT-790R 70cm multimode tcvr.
FL-7010 10W linear for FT-790R.
Sensible offers only please. 01207
580 360 (Durham).
E-mail: g3uts@tiscali.co.uk

FT-736R, fitted 2/70/6, good cond,
buy for £500 and get BNOS LPM50
10-100 6m linear free (no split).
G1INK, 01298 72628 (Buxton).
E-mail: g1ink@aol.com

FT-840 HF tcvr with 20A power sup-
ply, FM fitted, mic, h/book, £370. CFA
9-band HF loop, 15m feeder, vgc
£130. Collector pay carriage. 17m
very low-loss coax, 2m glass fibre
mast, £17.50. Collect. 01455 449
602 (Barwell).

HATELY Crossed-Field Antenna type
EMDR1B, covers 160-10 including
WARC bands, as new, only few

months old, cost £275, now £175.
01823 442 477.
E-mail: eddie.hayden@clara.co.uk

HI-MOUND paddle key with WPOCOM
iambic keyer. All cables and PSU,
ready to go, £50 ono. Still have the
ZS HF antenna as RadCom July.
10m to 80m. No more time wasters
please, £80. Trio SP5D speaker, £20.
G4PFR, 01296 623 802 (Wendover).

HYGAIN TH-11, original packing,
used for 6 months, stored for 3 years,
£800 + p&p. 01473 311 665.

ICOM 735, boxed, £295. Ameriton
811 amp, £375. New spare valves
£15 each. MFJ-962C, 1.5kW ATU,
£135. DRAE  24A power supply, £50.
Datong, auto RF speech processor,
£50. Morse keys & dummy load.
01253 865 553 (Blackpool).
E-mail: dave@tiscali.co.uk

ICOM, IC-2KL 500W HF linear, solid-
state, AT-500 matching auto tuner,
cables for Kenwood, Yaesu, £800 for
both units. 0114 255 2893 (Shef-
field).
E-mail: g4fal@riverauto.co.uk

KENWOOD TS-440S with intermittent
fault, £350 ono. Buyer collect please.
G3VN, QTHR, 01883 348 337
(Caterham).

KENWOOD TS-450S HF all-bands
tcvr, matching speaker SP-23, hand
mic, Kenwood desk mic MC-60, 35A
PSU. All good condition with mans.
No split, £500, no offers. Ken, G3RFH,
01253 407 952 (Blackpool).
E-mail: g3rfh@fsmail.net

KENWOOD TS-811 70cm all-mode,
£500. Icom IC-202 2m SSB/CW, £150.
G4FDX, 01590 623 926
(Brockenhurst).
E-mail: g4fdx@insightbb.com

KENWOOD TS-950SD, extra filter,
mint cond, £950. Heil headset Proset-
4, £75 inc ADI-K. Watson tri-band
colinear 6-2-70, new, £45. Icom SP-
21, £20. Kenwood SP-950, £40.
Kenwood MC-90 desk mic, £65.
Yaesu G10005 rotator H/D, £150.
KR-400 rotator, £60. Versatower  60ft
3-section, complete with head unit,
£400. Tennamast 40ft wall-mounted,
£95. Versatower 60ft , 3 sections &
ground post, £275. TR-10, TS120V,
& VFO, £100. 01771 644 729 (Aber-
deenshire).
E-mail: gm4vhu@aol.com

MFJ 422B-X electronic keyer, h/book,
new, to fit on BY-1 bencher paddle,
£50. Suitable BY-1 paddle, £50. ZX
GP3 vertical 20-15-10m, new, £50.

100dB LPF 50ohm, £15. Linear am-
plifier, mains, 250W output 160-80-
40-20-15-10, passive grid, heavy,
£45. Hansen SWR bridge two me-
ters 50 or 75 ohm switchable, £15.
Six metre 3-ele beam, £15. Six metre
end-fed half wave, £10. Vibroplex
presentation set, 3 different weights,
carrying case, offers? G3JFC, QTHR,
01529 413 547 (Sleaford).

MFJ-269 antenna analyser used
once, absolute bargain, no offers,
£300. Call Alan, G7CDK, 01763 262
443 (Royston).
E-mail: alan.florence@tinyonline.
co.uk

MFJ-931  art i f icial earth, £50.
Kenwood MC-60A cardioid dynamic
desk mic, £50. All vgc. Buyer collects
or pays carriage. Barry, GM4GIF,
01436 678 646 (Helensburgh).

NEW Alinco DX70-TH HF + 50MHz
100W. New Palstar PS 30M PSU
available if required, both unwanted
gifts. Sensible offers to Charlie,
01938 552 059 (Welshpool).

PORTABLE mast, three 12ft alu-
minium poles, two joining sleeves,
baseplate, rotating ring with guys
and steel stakes, £40. 01453 833
008 (Nailsworth).
E-mail: mike@g3wmq.freeserve.
co.uk

QRP Outfit, Lake DTR3-5 and match-
ing/SWR, fitted additional CW filter,
£100 and £70 respectively, both vgc.
Keith, G4ZTZ, QTHR, 07855 647 150
(Cambridge).
E-mail: taylor_k_m@hotmail.com

R206, drum dial, PSU, LF adapter,
£60. 3 command rcvr, £10 each. Mar-
coni Electra rcvr, £40. CR100/B28,
£20. R216 vgc AC PSU, £100. Col-
lect only. PRC 316/A16, £65. G4FUY,
QTHR, 0118 973 3633 (Reading).
E-mail: fredab61@hotmail.com

SHACK clearance FT-480 tcvr 2m
all-mode, mic, £100. Icom U-101 UHF
12 ch fxg brackets, box, man, mic,
£80. HF ATU 1.5K H/B steel case,
works well, looks good, £65. Audio
notch filter, £18. NiCad charger, 7.2V
(h/h), drains/charges automatically,
£15. WD 2m tx Xtals for 5 freq (used
for packet), £15. Signal source, 8MHz,
£5. RadCom and PW complete 1994-
99, £10. Xpelair extractor, new,
boxed, unused, £40. Callers only,
Derek, G0OEW, 01270 668 111
(Nantwich).

SILENT key disposal. Kenwood dy-
namic mic MC-30S (MC-35S), £15.
Kenwood h/phones HS-5, £15.
Kenwood HF SSB tcvr TS-830S,
£323. Kenwood comms rcvr R-600,
£300. Yaesu comms rcvr FRG-9600,
£220. Kenwood antenna tuner AT-
230, £75. Kenwood dip meter DM-
81, £20. Total £970, but would ac-
cept £850 ono for the complete lot.
Enquiries to R Herman, Gable Cot-
tage, 47 Shaw Hill, Melksham, Wilts
SN12 8EY.

SILENT key sale (G3EDW). Kenwood
R-1000 rcvr, £165. Eddystone EC10
rcvr, £85. Heathkit SB-300 rcvr mi-
nus AM filter, £20. MFJ-269 SWR
analyser, £110. MFJ-949 ATU, £75.
Heathkit HO-13 Ham-Scan, £20.
Katsumi EK-9X keyer, £20. Vibroplex

FOR SALE
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E R E G R E T
to record the
passing of the
following radio
amateurs:

S I L E N T  K E Y S

Application form for one For Sale, Exchange or Wanted
advertisement. Do not mix classifications on this
form; separate applications must be made.
Please ensure you read and understand the conditions of
acceptance of these subsidised Members’ Advertisements, printed
at the top of the Members’ Ads page of the current !"#$%&.

I enclose a cheque/PO for £    ....................... or please charge to my credit account below

Signed: . . . . . . . . . . . . . . . . . . . . . . . . . .  Date: . . . . . . . . . . . . . . . .

FOR SALE
EXCHANGE
WANTED

Tick one box

RSGB MEMBERS' ADS ORDER FORM

PHONETOWN

E-MAIL

FREE
ENTRIES

CARD No EXPIRY DATE

RATES: UP TO 20 WORDS £5.50; 21-40, £6.50; 41-60,  £7.50

Issue No (Switch only) . . . . . . . . . . . .
.

The Members’ Ads order form is now published here. If members do not wish to cut the form
out of the magazine, photocopies will be accepted, as will recent copies of the form from previous
months, or recent copies of the ‘carrier’ sheet. As a last resort, members may also send in their
advertisements on separate sheets of paper, but if you choose to do this, you must supply an
accurate word count - and, of course, the correct fee in the normal manner.

3DA0AB Mr R H Bird     12/01
G0FBU Mr W B Hedley     09/01
G0FOR Mr J A Dodds
G0KCJ Mr A L R Johnson     09/01
G0KJW Mr E Brown     07/02
G0LZR Mr D G Griffiths
G0SCD Mr V G Clarke
G0TYV Mr W E Jones 29/06/02
G0UZQ Mr P A V Saunders 14/06/02
G1XJH Mr P Cox
G2JL Mr R V Allbright 23/06/02
G3AOV Mr R T Foster 18/07/02
G3AYS Mr R A Watson 24/06/02
G3KSH Mr A Gilding 16/07/02
G3NBR Mr R Ashby 18/06/02
G3NZU Mr B Gilbert 22/06/02
G3RIS Mr F W Nash     04/02
G3UUS Mr G Packer 17/01/02
G3YIU Mr K R Bassett 14/07/02
G3ZDO Mr G P Walker 18/02/02
G4BNH Mr F Hogg 07/07/02
G4IKD Mr C F Pinder
G5VQ Mr E W Taylor 15/01/02
G7AOW Mr U Siebert 23/03/02
G8BYH Mr N Berry
G8ZLG Mr R E Green 10/05/02
GD4IHB Mr J Whitmore 23/05/02
GM0LYM Mr A G Donaldson 20/05/02
GM3OJC Mr W Whyte 10/01/02
GM7IZO Mr D Meek
GW3LFC Mr R Copestake 24/07/02
RS18588 Mr E Pringle 10/07/02
RS33128 Mr G H Tallis 11/07/02
RS176038 Mr A J Spayne
ZB2IB Mr W Guerrero 26/06/02

key, £50. Standard key, £5. Micro-
wave Modules 6-digit counter, £10.
Akigawa LP-30 LPFs (2), £5 each.
Alpha Delta ‘Delta C’ dipole centre
insulator, £5. Marconi TF-2600 VVM,
£15. Elektor capacitance meter, £10.
Following need attention: Scopex
4D-10A scope, £5. Racal 9822
counters (2), £5 each, Icon Design
programmable counter, £5. G3USC,
QTHR, 01458 241 584 (Langport).
E-mail: m_a_hall@talk21.com

SILENT key sale (G3FNJ). Tower,
beam, main cable, motor and guys.
Heathkit 102, linear amps, 2m h/held,
Collins, mics, Morse keys, many
valves and meters and other small
items. Too many items to price, phone
for details. House callers welcome.
Phone Richard Joly on 020 8866
4680 eves.

SILENT key sale. FT-747GX, new,
boxed, unused, £395. TS-440S, mic,
man, £370. FT-7B boxed, man, £90.
FT-221R, mic, man with 40W Senti-
nel PA, £265. T599, R599, S599
matching speaker, £145. Class D
wavemeter, £20. AR300XL rotator,
boxed, unused, £45.  Phihong
PP1205GS 13.8V PSU, £15.
Freemark Electronics 13.8V, 10A
PSU, £20. Telequipment Serviscope
S51B, £15. BC221-AC, charts, PSU,
man, £22. HFC 600MHz frequency
counter instructions, £15. FX1 Mizuho
absorption wavemeter, boxed, in-
structions, £25. Tandy Micronta tran-
sistor tester 22-024, £15. Datong FL3

multimode audio and notch filter, £45.
Welz 300W dummy load, boxed, £45.
IC-22A mic bracket, 18 channels,
£55. Drae 24A, 13.8V PSU, £60.
Amtech 200 ATU with SMC T3-170L
twin meter SWR bridge, £25. 4 boxed
6146 valves, 2 boxed 12BY7A valves,
cond unknown, £20 the lot. Many
other  items inc speakers, cables,
connectors, components from shack
clearance. For details contact Colin,
G4IER, QTHR, 01993 832 135 (Chip-
ping Norton).
E-mail: colbeck@ukgateway.net

SILENT key sale. Yaesu boxed FT-
847, £695. FT-707, £150. FT-290R
with mobile mount and case, £50.
Rexon RL-501 dual-band h/held,
£75. MFJ-864 HF/VHF/UHF wattme-
ter, £50. SEM Transmatch, £50.
AR1002 rotator, £20. Sharman Lab
PSU 5 to 15V @ 10A with V/I meters,
£50. PK88 TNC, offers? SOTA 2m
linear amplifier, £50. All items ono
and believed to be gwo, but without
guarantee. Carriage extra. André,
GM3VLB, QTHR, 01573 224664. E-
mail 5z4kl@ukonline.co.uk

SPACIOUS  detached 2-bedroom
luxury house, Cromer, Norfolk. Set
almost in the town centre of this de-
lightful seaside town, only 100 yards
to train and bus stations, 200 yards to
town centre and 100 yards to sea
front, yet totally private without close
neighbours. With my G5RV and
400W on any band, there is no TV
interference with adjacent proper-

ties. Comprising porch, freezer room,
hallway, kitchen, laundry room, cloak-
room, dining room, lounge and con-
servatory on the ground floor and 2
large double bedrooms, bathroom,
landing, glory hole and small loft with
foldaway ladder access. Set in a large
plot, 105ft x 80ft approx, with garage
(currently workshop) and car port.
Extensive gardens laid to lawn, well
stocked borders, 3 patios, fruit and
vegetable garden and greenhouse
and garden shed with power. Offers
over £225,000. 01263 511 000
(Cromer).
E-mail: david@m0cnp.fsnet.co.uk

STABILOCK 4031 radiocomms test
set, £1100. HP8903B audio analyser,
£250. HP339A distortion meter,
£300. HP4815A vector impedance
meter, £150. 07973 502 741 (Ely).
E-mail: john@g4fit.com

STABILOCK 4040 radiocomms test
set, vgc with man, £380. HP-339A
distortion meter, vgc, £250. HP8901A
modulation analyser, the ultimate
mod meter, £400. Marconi 2305 mod
meter, £200. Marconi Q-meter with
oscillators, £100. 110MHz network
analyser system (HP-8407A etc),
£250. W&G SPM-3 measuring rcvr,
2kHz-612kHz, ideal LF rcvr, £40. 20V/
10A variable bench PSU, £40. 07973
502 741 (Ely).
E-mail: john@g4fit.com

STRUMECH  Versatower BP-40
model in excellent condition, disman-
tled and ready for inspection and
collection. Also Yaesu G-800 SDX
rotator, F6GFL mini-beam &
Cushcraft 5-ele 6m beam. Everything
with instruction mans. Offers? M0AGI,
01395 267 957 (Exmouth).
E-mail: geoff@m0agi.fsnet.co.uk

TONO θ!9000 in excellent working
order. Receives and transmits CW,
ASCII, RTTY, several speeds, many
memories, even teaches you CW.
Includes monitor + man, £120. Chris,
G4ILR, QTHR, 01603 736 147 (Nor-
wich).
E-mail: chris.judi@virgin.net

TOWER, 40ft, 2-section, c/w base post,
wind-up, tiltover, no rust, rotator +
controller, head unit, winches etc,
vgc, £200. 01438 232 482.

TRIO TS-180S 160-10m, VFO-180,
SGC-230 Smartuner, Lowe power
pack EP925, exc performer. Buyer
inspects & collects. Job lot, £550.
01952 251 478 (Wellington).

TRIO TS-940S tcvr, gwo, narrow CW
filter, man, auto ATU, £400 ono.
G3EDS, QTHR, 01386 47457
(Evesham).
E-mail: ken.sarnen@talk21.com

YAESU FT-1000MP boxed with man,
£1350. Ameritron AL-811 amplifier
750W with box, £250. MFJ Versatuner
tuner III 1.5kW model 962D, £180.
MFJ HF-VHF SWR analyser model
259B, £190. Welz SP 1-5m SWR
meter, £45. Nissei RS-101 SWR me-
ter, £45. SWR pwr meter with loading
coils  and impedance and
Optoeletronics handi-counter 9VDC,
£150. Communications SRX100,
£40. Loadstar freq counter FC-
5250C, £40. Oscilloscope OS502RD
20MHz x 2. MFJ low pass filter 704.
Universal AVO meters x 2, plus much
more. There is a rotator, antennas,
Morse keys & lots of components.
Please feel free to call me. Keith,
01543 466 746

YAESU FT-1000MP Mk-V with FH1
remote keypad, less than two hours’
use, brand new, £2200. Colin, G3TA,
QTHR. 01285 821 571 (Cirencester).

YAESU FT-290R MkII, immaculate
cond, charger, new NiCads, h/book
and leather case, boxed, £230.
Kenwood MC-60 desk mic, exc cond,

£70. George, 01443 437 345 (Mid
Glamorgan).

YAESU FT-757GX, gwo, fair condi-
tion with only minor scratches on
facia panel, £200. 01563 534 383
(Kilmarnock).
E-mail: len_paget@hotmail.com

YAESU FT-840 with CW filter. Yaesu
FT-2500M mobile 2m FM tcvr, both
very little used. 0191 290 1757 (Tyne
& Wear).
E-mail: t.lambert@virgin.net

YAESU HF line-up FT-77, FC-700,
FP-700, desk mic, YM38, £300. To-
kyo HL-30V 70cm linear, £15.
Kenwood TH-75E dual-band h/held
spkr mic, NiCads, £80. Altron tiltover
slimline mast soil-post mounted, 15ft
retracted head cage, rotator, top
bearing, £200. All plus postage etc.
0121 603 2735 (West Midlands).
E-mail: dmb.31@virgin.net

YAESU VXR-RS USA model, 115V
charger, includes spkr mic and ant
adapter. As new, boxed, £200.
G3IZD, 01229 828 572 (Barrow).
E-mail: g3izd@davies.net1.co.uk

YAESU YO-801multiscope in gwo.
This is a now very rare item to go with
FT-101ZD. Best sensible offer within
10 days of this advert appearing will
secure. Regret buyer must collect by
appointment as heavy item and I am
unable to pack. MFJ-931 artificial
earth, £30 plus carriage. G3ADZ,
QTHR, 01394 275 820 (Suffolk).
E-mail: g3adz@dhaylock.fsnet.co.uk
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Rallies & Events
TI - Talk-In; CP - Car Park; £ - admission; OT- Opening Time - time for disabled visitors appears first, eg (10.30/11am);
TS - Trade Stands; FM - Flea Market; CBS - Car Boot Sale; B&B - Bring and Buy; A - Auction; SIG - Special Interest
Groups;MT - Morse Tests; MA - Foundation Morse Assessments; LB - Licensed Bar; C - Catering; DF - Disabled
Facilities;WIN - prize draw, raffle; LEC - LECtures / seminars; FAM - FAMily attractions; CS - Camp Site.K

E
Y

+, "#$$%
These callsigns are valid for use from the
date given, but the period of operation may
vary from 1 – 28 days before or after the
event date. Operating details are provided
in an abbreviated form as follows:

T = 160m; L = 80 or 40m; H = HF bands
(30 - 10m); V = 6 and / or 4m; 2 = 2m;
7 = 70cm; S = satellite and P = packet.

Will organisers of special event stations
please ensure that they lodge plenty of
envelopes with their sub-managers?

1 Sep GB2SC: Sea Cadets. Taplow, Bucks.
LH27 (G0FFL)

2 Sep GB2BOB: Battle of Britain. Rochester,
Kent. TLH2 (G4EVY)

6 Sep GB0RAF: Royal Air Force. South
Carlton, Lincolnshire. LH (M0CBN)
GB4DET: Detling Show. Detling, Kent.
TL (G0NEE)

7 Sep GB0WMF: Winscombe Michaelmas
Fair. Winscombe, North Somerset.
LH27 (G3YOL)
GB2BPM: Big Pit Mine. Blaenavon,
Gwent. LH2 (G4KJV)
GB2LL: Langford Lodge. Crumlin,
Co.Antrim. LHV2 (GI0OUM)

8 Sep GB0RID: Ridgewell War Time call sign.
Ridgewell, Essex. L (G3MMA)

13 Sep GB4HRC: Highfields Radio Club. Heath,
Cardiff. LH27 (GW0WHT)

14 Sep GB0BSR: Bedfordshire Steam Rally.
Biggleswade, Beds. TLHV27P (M0AZZ)
GB2CCC: Christ Church Cathedral.
Oxford. L27 (G3NGX)
GB4WFC: World Friendship Challenge.
E. Sussex. LHP (M0CHW)
GB5SH: St. Hilda. Hartlepool. LH2
(G3NUA)

15 Sep GB2MRL: Museum of Rural Life. Milton
Keynes, MK12 5EL. LH (M0BUP)

19 Sep GB0RAF: Royal Air Force. Donnington
Park, Leics. LH2 (M0CBN)

20 Sep GB4ATC: Air Training Corps.
Donningotn Park, Derby. LHV27P
(M5EHG)
GB4ROC: Royal Observer Corps.
Abingdon, Oxon. LV2 (M0BRE)

28 Sep GB2SOB: Sirloin of Beef. Preston,
Lancs. TLH27 (G3UCA)

WANTED
EARLY crystal and valve wireless
wanted; anything to do with early
wireless is of great interest, espe-
cially Marconi items. Also looking for
top-end valve comms rcvrs and early
AM transmitters by Johnson,
Hallicrafters and other US makers.
G4ERU, QTHR, 01202 510 400
(Bournemouth).

ADVANCE valve audio signal gen-
erator. Also man (or copy) for
Solartron oscilloscope type CD-814.
GM4LPJ, QTHR, 01387 376 253.

DISABLED fan of old days seeks QSL
cards, log books etc of that era. Also
British magazines pre-1970, CQ pre-
1975 & QST pre-1951. Mike, 8 Wind-
sor Road, Reydon, Southwold, Suf-
folk IP18 6PQ.

ICOM 756 PRO or PROII. CW filter &
2.4kHz SSB filter for TS-120. Colin,
G3TA, QTHR, 01285 821 571
(Cirencester).

LATTICE tiltover sectional tower re-
quired with short sections and hand
winch rising to 40/50ft. Required for
trailer mounting. 01206 240 452 (Col-
chester).

RACAL items wanted: TA-944 HF lin-
ear amplifier (any suffix), 12V input
PSU for Syncal, Comcal manpack,
Syncal 2000. Also Yaesu FT-70G
accessories. John, 01963 240 319
(Castle Cary).

SILENT key clearout or just not
needed, I collect QSL cards for their
historic interest and a research
project, especially from periods be-
fore 1970. Can collect or arrange
collection. 0113 269 3892 (Leeds).
E-mail: g4uzn@qsl.net

SPY radio sets from any period or
origin wanted by private collector.
WWII suitcase sets are of special
interest. 020 8505 0838 (London).

TENNAMAST or similar free stand-
ing, 30 to 40ft. Nigel, M0NIG, 01832
732 846 (Northants).

YAESU CPU 2500 2m FM tcvr,
Heathkit HW-101 HF tcvr. Ten-Tec
Argosy HF tcvr. G4OWY, 01305 777
691 after 6.30pm please (Wey-
mouth).
E-mail: g4owy@aol.com

YAESU G-600RC controller (or simi-
lar) for G-600 rotator. G3JAU, QTHR,
01202 514 078 (Bournemouth).

YAESU MD-1 mic from non-smoker,
in reasonable condition, must be in
fully working condition. Andy Digby,
G0JLX, QTHR, 07768 282 880  (Bish-
ops Waltham).
E-mail: andy.digby@mail.com

1 SEPTEMBER 2002

ANDOVER ARC Radio & Compu-
ter Boot Sale - Middle Wallop air-
field, on A343 between Andover
and Salisbury. Access via ‘Museum
of Army Flying’. OT 10am, TI on S22.
E-mail aracnews@ntlworld.com
[www.arac.co.uk]
MID-SUSSEX ARS Amateur Ra-
dio & Computer Car Boot Sale -
Marle Place, Burgess Hill. OT 10am.
[www.msars.co.uk]
TELFORD & DARS Rally - Aero-
space Museum, RAF Cosford, nr
Wolverhampton, on A41 1 mile
south of jn3 of M54. Admission free.

TS, CBS, FM, DF, C, MT, FAM, CP
free. TI on 2m and 70cm. 01952 299
677 or e-mail mstreet@g3jkx.
freeserve.co.uk  [www.telfordrally.
org.uk]

 7 SEPTEMBER 2002

WATERS & STANTON @ LOWE
Open Day - Bentley Bridge, Chester-
field Road, Matlock. 01629 582 380.

8 SEPTEMBER 2002

LINCOLN SWC Hamfest - Lincoln-
shire Showground on A15, 5 miles
north of Lincoln. OT 10.30am, £2,
under-14s free. CP free, TI on 2m,
CS by arrangement, C, TS, B&B,
FM. Dave, 01522 878 481 or 07961
961 494.
SUFFOLK DATA GROUP Rally &
Surplus Sale (Five Ss Rally) -
Raceway Centre Green, Foxhall
Stadium, nr Ipswich. OT 9.30am,
£1. CBS, CP free, C, TI on S22.
Peter, G8HUE, 01473 631 313.
[www.antrina.net/hamradio/sdg-
rally-2002-info.htm]

14 / 15 SEPTEMBER 2002

TRANSMISSION 2002 - 10th an-
nual event to raise money for British
Wireless for the Blind Fund. John
01634 832 501.

15 SEPTEMBER 2002

BARRY ARS Welsh Amateur Ra-
dio Show - Memorial Hall, Barry.
George, GW0PUP, 029 2083 2253.
CRAWLEY ARC Microwave
Round Table - details TBA.
WATERSIDE (New Forest) ARS
Radio & Computer Rally  -
Applemore College, nr Hythe,
Hants. OT 10am, £2. CP free, TI on
2m, TS, C, SIG. Bill, G0XAZ, 023
8078 3170, or bi l l .simmons@
southernwater.co.uk

20 / 21 SEPTEMBER 2002

LEICESTER Amateur Radio Show
– Donington International Centre,
Castle Donington, Leics. Geoff,
G4AFJ, 01455 823 344, fax 01455
828 273 or g4afj@argonet.co.uk

29 SEPTEMBER 2002

BELGIUM Amateur Radio & Com-
puter Rally  - Hall ‘la Louvière Expo’,
direct from motorway, 50km south
of Brussels. OT 9am. TI on 145.600
and 430.325MHz, TS, FM. Michel,
ON7FI, 0032 64 849 596.

4 - 6 OCTOBER 2002

WACRAL CONFERENCE and
AGM 2002 - Torquay. Christian and
radio activities are planned. Con-
struction competition, TS, MT. Non-
members welcome to attend by ar-
rangement with the organiser Geoff,
G4YJW, 01323 721 352 or
geoff@g4yjw.freeserve.co.uk who
can supply all the details.

6 OCTOBER 2002

GREAT LUMLEY AR & ES Rally -
Great Lumley Community Centre,
Front Street, Great Lumley, nr
Chester- le-Street, just off the
A1(M). OT 10.30am, £1 (accom-
panied under-14s free). TI on S22,
TS, B&B, SIG, C, DF, CP free,
model aircraft, satellite & compo-
nent stalls. Nancy, 0191 477 0036
(H) or 07990 760 920 or e-mail
nancybone2001@yahoo.co.uk
HORNSEA ARC Annual Rally -
Floral Hall, Hornsea, E Yorkshire.
OT 10.30am. G4YTV, QTHR, 01964
562 498 or g4ytv@aol.com
MANSFIELD ARS Radio, Compu-
ter & Electronics Rally - Intake
Leisure Club, Kirkland Avenue,

Mansfield. OT 10am, TI on S22.
David, G0RDP, 01623 631 931 or
mail@davidg0rdp.vispa.com

11 - 13 OCTOBER 2002

RSGB International HF & IOTA
Convention HFC 2002 - Savill Court
Hotel, Egham, Surrey. RSGB 0870
904 7373. [www.rsgb.org/hfc/]

13 OCTOBER 2002

NORTH WAKEFIELD RC Radio
Rally & Computer Fair - Outwood
Grange Secondary School,
Potovens Lane, Outwood,
Wakefield, W Yorkshire. Follow
signs from M1 jn 41. CP free, TS,
SIG, B&B, C. 01924 824 451.
[www.nwrc.org]

19 OCTOBER 2002

WATERS & STANTON @ JAYCEE
Open Day - 20 Woodside Way,
Glenrothes, Fife. 01592 756 962.

20 OCTOBER 2002

BLACKWOOD & DARS Radio,
Computer & Electronics Rally -
Newport Centre, Newport, 1 mile
from jn 25A of M4. OT 10.30/
10.45am, £1.50. CP free, B&B, TI,
TS, SIG, LB, C, DF, WIN, LEC.
George, 01495 724 942 or Dave,
GW4HBK, 01495 228 516.

26 OCTOBER 2002

CARRICKFERGUS ARG Rally -
Downshire School, Downshire
Road, Co Antrim. OT 12 noon. C.
Billy, MI0CZF.

27 OCTOBER 2002

GALASHIELS & DARS Annual
Rally - The Volunteer Hall, St John’s
Street, Galashiels. OT 10.45/11am.
TS, B&B C. Jim, GM7LUN, 01896
850 245 or gm7lun@qsl.net

2 NOVEMBER 2002

RAEN Annual General Meeting -
National Space Centre, Leicester.
Details from g_griff i ths@
compuserve.com

2 / 3 NOVEMBER 2002

16th NORTH WALES RADIO &
ELECTRONICS SHOW - North
Wales Conference Centre,
Llandudno. OT 10am, £2, accom-
panied under-14s free. Clubroom,
B&B. Muriel, GW7NFY, tel/fax:
01745 591 704.

3 NOVEMBER 2002

NORTH DEVON RADIO RALLY -
Holsworthy Memorial Hall. OT
10am.  B&B, etc. G8MXI, QTHR,
01409 241 202.

10 NOVEMBER 2002

12th GREAT NORTHERN
HAMFEST - Metrodome Leisure
Centre, Queen’s Road, Barnsley,
less than 2 miles from M1 jn 37, and
5 minutes’ walk from train and bus
stations. Follow the brown
‘Metrodome’ signs from all direc-
tions. OT 10am, £2.50. DF, TS, SIG,
B&B, TI via GB3NA on 145.675MHz.
Ernie, G4LUE, 01226 716 339 or
07787 546 515 (6pm - 8pm) or e-
mail ernest.bailey1@virgin.net

17 NOVEMBER 2002

COULSDON ATS CATS Bazaar -
4th Purley Scout HQ, Lion Green
Road, Coulsdon. OT 10am. Andy,
G0KZT, 01737 552 139 or
andyg0kzt@hotmail.com
MIDLAND AMATEUR RADIO SO-
CIETY Radio & Computer Rally -
King Edward’s Grammar Camp Hill
School, Vicarage Road, King’s
Heath, jn A4040 & B4122. OT 10am,
£1. TS, Clubs, SIG, CP free, C, B&B.
Peter, G6DRN, 0121 443 1189.

23 / 24 NOVEMBER 2002

LONDON COMMUNICATION &
COMPUTER SHOW - New venue -
Wodson Park, Ware, Herts.
RadioSport 01923 893 929.
[www.radiosport.co.uk]

30 NOVEMBER 2002

ROCHDALE & DARS Traditional
Radio Rally - St Vincent de Paul
Catholic Church Hall, Caldershaw
Road, off the A680 Edenfield Road,
about 2 miles west of Rochdale.
This is a Saturday rally! Follow or-
ange arrows from M62 jn 20. OT
10.15/10.30am, £1. TI on S22, CP
free, TS, B&B, C. John, G7OAI,
01706 376 204 (eve) or
radars@mbc.co.uk

1 DECEMBER 2002

BISHOP AUCKLAND RAC Rally -
Mark, G0GFG, 01388 745 353 or
Brian, G7OCK, 01388 762 678.

8 DECEMBER 2002

WEST MANCHESTER RADIO
CLUB Red Rose Radio Rally -
Stephen, G6BVN, 01942 888 900.

26 JANUARY 2003

OLDHAM ARC Rally - Steve or
Hazel, 01706 848 092 or
m 5 a e g @ b t i n t e r n e t . c o m
[www.oarc.zen.co.uk]

8 JUNE 2003

SPALDING & DARS Annual Rally
- Ray, M0CTM, 01775 711 953, or
John, G4NBR, 07946 302 815.
[www.sdars.org.uk]

15 JUNE 2003

NEWBURY & DARS Amateur Ra-
dio Boot Sale - [www.nadars.org.uk]

22 JUNE 2003

EPSOM RADIO & ELECTRONICS
FAIR  - Paul, M0CJX,
m 0 c j x @ l i n e o n e . n e t
[www.epsomrally.co.uk]
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Items for club news should be sent to the RadCom Office at HQ to arrive by the 26th
of the month, ie approximately a month before publication (eg 26 January for the March
Issue). News items should be sent in writing (fax, letter or e-mail gb2rs@rsgb.org.uk)
by the club secretary or the person responsible for publicity. Post cards for this purpose
are available from RSGB HQ. A database of all meetings is shared between
RadCom and GB2RS, so information only needs to be sent once.

Club News is a service for clubs and societies affiliated to the RSGB. The
announcements are intended to notify non-members and potential mem-
bers of your club of specific events, therefore ‘informal’, ‘committee
meeting’, ‘natter night’ and ‘ragchew evening’ etc will only be included if
space permits. Basic, unchanged details about RSGB-affiliated clubs are
published annually in the RSGB Yearbook.
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$%&'#+).,+%0#W;.,-3#>4RLA3#*)%_
B4DBQ#DB5E4Q0
*87BB:!E'2'E@!*
D3#M)%$"S)#'+$H3#,</,*+*,"<#*"
P*)/)<+N)#$%&'#T".#P*)+S#O+%%I
+..+<N)S)<*-0#45#V#4D#=)(T".(\
-;,.)#P*)+S#O+%%I#-Y)$,+%#)/)<*
-*+*,"<0#4Q3#7,<*-#+<(#H,<H-3#'.,<N
+%"<N# I"&.# T+/"&.,*)# ,()+-# ".
-;".*#$&*-0#9).)H3#>5^ZJ3#B45F1
CD42110
*:F?8'<:??*'@!9
53#PP=#:,)%(#9+I#Y.)Y+.+*,"<0
2#V#C#OP>=#7:#PP=#:,)%(#9+I0
L)%_#B4DBQ#DFQF2Q0

!"#$%& !*IK'!"#$%&.-'J.&.#"4
(X *+%,-.&/'0"1,'2'0"1,"4&'51-"1 I%4/%&'8Q&,"4Y'IJAFD>
6X *+%,-.&/'7.1,'2',3"'8$#3-.&/1 K$--U'W"&Z$&1Y'JJV0;W
AX <%4,3'0"1, ;.,3'0$-1%&Y'J(9<C'['JA9<C
HX <%4,3'7.1, I"%\\'E.4]UY'IPIWF'['JAIWF
MX 0"1,'J$/-.&/1 !%U'9-.4Z"Y'IR@CE'['JV!DC
OX <%4,3#0.-"1 D$^'9.]].&Y'I0V7?F
PX *%Q,3'0.-"1 *$T%&'D-%U/'8Q#3"1Y'I0V<G<
RX <%4,3"4&'54"-.&/ W"\\'*T$,3Y'J5V@7L
SX D%&/%&'2'?3.T"1'G.--"U @-.&'!%11Y'I(*_K
(VX *%Q,3'2'*%Q,3'7.1, 5`.&'!%1"`".4Y'IAI;9
((X *%Q,3'0"1,'2'93.&&"-'51-.&/1 E$+Z'@,,"4]Q4UY'IH<_5
(6X 7.1,'2'7.1,'@&#-$. J.-+%-T'*.-T%&Y'IALGG
(AX 7.1,'J$/-.&/1 K4U&'D-"a"--U&Y'IHE7=

RSGB Regional Managers as of 8 August 2002.

:>7<'J77?5<I
OX@# WZUOKR3# 6BOZ@3# *;)
OP>=# O)N,"<+%# 6+<+N).# T".
O)N,"<#D3#*;)#M)-*#6,(%+<(-3
;+-# +-H)(# *;)#U--"$,+*,"<# "T
6).$,+<#UTT,%,+*)(#US+*)&.#O+\
(,"#P"$,)*,)-# *"#;"%(#+<#"Y)<
S))*,<N#T".#;,S#*"#S))*#.+(,"
+S+*)&.-# ,<# *;)# .)N,"<0# L;)
S))*,<N# b,%%# *+H)# Y%+$)# "<
?3Q41/.U' M' *"b,"T]"43# +*
20EBYS#T".#C0BBYS3#+*#U%(.,(N)
W)<*.+%#7+%%#W"SS&<,*I#W)<\
*.)3#6,((%)S".)#Z+<)3#U%(.,(N)3
M+%-+%%#MPQ#CU!#h*;)#S))*,<N\
Y%+$)#"T#U%(.,(N)#+<(#>.)+*#=+..
UOWi0# R/).I"<)# ,-# b)%$"S)3
b;)*;).#".#<"*#S)S').-#"T#+<I
$%&'#".#"T# *;)#OP>=0#:&.*;).
()*+,%-#T."S#U.<"%(#6+**;)b-3
>E:AM3# *)%_# B4D5E# 1F15QDl
)\S+,%_#NET8baS+,%0$"S

D:??7!C'I!@<?'B:!'07DD@<E'G@DD7C
B:F<E@?5:<'9:F!*7
MRZZU!9#GUZZR@#US+*)&.#O+(,"#P"$,)*I#,-#$)%)'.+*,<N#+T*).
.)$),/,<N#+#N.+<*#"T#mCED#*"#.&<#*;)#+S+*)&.#.+(,"#*.+,<,<N#$"&.-)0
L;)#S"<)I# ,-# T."S#*;)#!+*,"<+%#Z"**).Ie-# cUb+.(-#T".#U%%e#Y."\
N.+SS)0# L;)# $%&'e-# $;,)T# ,<-*.&$*".3# U<(I# L;"S+-3# -+,(# n,*e-
b"<().T&%#<)b-#T".#*;)#-*&()<*-#+<(#*;)#$%&'o0
L;)#+b+.(#Y+,(#T".#41#$+<(,(+*)-#*"#*+H)#*;)#:"&<(+*,"<#Z,$)<$)

)d+S,<+*,"<#"<#F#̂ &%I0#O+(,"#*.+<-S,**).-#b,%%#+%-"#')#Y&.$;+-)(
b,*;#*;)#-&YY".*#"T#*;)#!+*,"<+%#Z"**).I3#S+H,<N#,*#Y"--,'%)#T".#*;)
I"&<N-*).-#"<#*;)#$"&.-)#*"#N)*#"<#*;)#+,.3#+-#-""<#+-#%,$)<$)-#+.)
,--&)(# 'I# *;)
OU0#L)<#$+<(,\
(+*)-3#.+<N,<N#,<
+N)# T."S#4E# *"
"/).# FB3# -&$\
$ ) - - T & % % I
Y+--)(# *;)
: " & < ( + * , " <
)d+S3# +# 4BBp
Y+--# .+*)0# :".
S".)# ,<T".S+\
*,"<# $"<*+$*
P,S"<#9+I3#P)$.)*+.I#M)%%+<(#G+%%)I#US+*)&.#O+(,"#P"$,)*I3
)\S+,%_#b/+.-aY;+-".\()-,N<0&H0$"S

At a recent club
meeting of the
S o u t h g a t e
Amateur Radio
Club in North
London: a talk on
lighthouses and
lightships.

From left to right: Hannah, Jack, Tom, James and Alec.
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Back row: Matthew Adams; Dominic Adams; Andres Mejía-Butterfield;
Boyde Galloway; Mike, G0AMO; Colin Rickman. Front row: Terry, G8ALR;
Joseph Killian; Steve Cox; Peter McClurg; Keith, G0HKC.

f!#U#LMX\9U@#*)+$;,<N#S+.+*;"<#+*#Z+.H;,%%#*;)#U<("/).#O+(,"
US+*)&.#W%&'#hUOUWi#*""H#),N;*#$+<(,(+*)-#*;."&N;#*;)#,<*.,$+$,)-
"T#*;)#:"&<(+*,"<#Z,$)<$)#+<(#%+*)#"<#P&<(+I#)/)<,<N#(,-$"/).)(
*;+*#+%%#),N;*#;+(#"'*+,<)(#+#Y+--#S+.H0#L;,-#b+-#+#.)S+.H+'%)
*.,'&*)#*"#*;)#;+.(#b".H#"T#*;)#$+<(,(+*)-#+<(#*;)#Y.)-)<*).-3#<"*
T".N)**,<N#*;),.#.)-Y)$*,/)#T+S,%,)-0#f*#,-#+%%#*;)#S".)#,SY.)--,/)
')$+&-)#*;,-#b+-#*;)#T,.-*#$"&.-)#T".#*;)#:"&<(+*,"<#Z,$)<$)#*;+*
UOUW#;+(#".N+<,-)(0
L;)#$+<(,(+*)-#.+<N)(#,<#+N)#T."S#<,<)#I)+.-#"%(#h^"-)Y;i#*"#DC

hW"%,<i3#b;,$;#b+-#+#$;+%%)<N)#,<#,*-)%T0#W%&'#S)S').-#,</"%/)(
b).)_#K),*;#W;+S').-3#>B7KW#hZ)+(#f<-*.&$*".il#U<(I#W&*;').*-"<3
6E^OPl#L)..I#W&%%3#>CUZOl#P*+<#!"H)3#>56XRl#6,H)#U(+S-3
>BU6Xl#Y%&-#U<<#W;+S').-#h,<()Y)<()<*#,</,N,%+*".i0

The Mablethorpe Town Show was the first public event attended by the Eagle
Radio Group. Here, Mablethorpe Councillors Audry Thomas and Rita Dudley,
with Sue Powell, G8JGC, visit special event station GB0ERG. Over 3000
members of the public attended the show and the station attracted several
candidates for the club’s next Foundation course.

D:07*?:B?'9DFK'8:<:F!*'IA:7>
U#ORWR!L#RGR!L#;)%(#+*#*;)#Z"b)-*"T*#.+(,"#$%&'#b+-#;)%(#*"
;"<"&.#"<)#"T#*;)#$%&'e-#S"-*#.)-Y)$*)(#.+(,"#+S+*)&.-#b;"#;+-
'))<#Y."/,(\
,<N#*.+,<,<N#*"
<)b#.+(,"#)<\
*;&-,+-*-#T".
+#N.)+*#S+<I
I)+.-0#9+/,(
= & ( ( ) . I 3
>EXRJ3# ,-
$%"-)# *"# CB
I)+.-#"T#+N)
+<(# -*,%%
*)+$;,<N#*;)
OUR0# f*#b+-
()$,()(# *"
+..+<N)#+#-&SS).#==j3#+*#b;,$;#*;)#Y.)-)<*+*,"<#"T#+#N,T*#+<(
Y%+g&)# +<(# *;)# ;"<"&.# "T# ')$"S,<N# *;)# $%&'e-# Y.)-,()<*#b+-
')-*"b)(#"<#9+/,(0#7)#b+-#Y.)-)<*)(#b,*;#+#M+%T".(#jOJ#.,N
-&YY%,)(#'I#L,S#M+%T".(#+<(#+--)S'%)(#'I#$%&'#S)S').-0#L;)
Y.)-)<*+*,"<#b+-#Y).T".S)(#'I#=,%%3#>EfMW3#*;)#$%&'#$;+,.S+<0
L;)#$%&'#;+-#N."b<#,<#-*.)<N*;#+-#+#.)-&%*#"T#"TT).,<N#*.+,<,<N

$"&.-)-#,<#+%%#+.)+-_#*;)#:"&<(+*,"<3#!"/,$)#+<(#OUR0#6+<I#b;"
;+/)#-+*#*;)#:"&<(+*,"<#$"&.-)#+.)#+%.)+(I#S"/,<N#"<#*"#*;)#S".)
+(/+<$)(#%)/)%-0
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Bill, G3IWC, left, and David Buddery, G3OEP, right, holding
the packaged rig.

At the Barford Rally,
organised by the
Norfolk ARC:
Chairman David
Catchpole, G0PFN, and
President Peter Ives,
G3ASQ, by the club’s
central display stand.
The club meets every
Wednesday at 7.30pm
at the Norwich
Aviation Centre,
Norwich Airport,
Gambling Close,
Norwich NR6 6EG.

Malcolm Day, a member of the Scarborough ARS, about to take the 5WPM
Morse code test at Scarborough in July. Malcolm, who is registered blind,
passed the May RAE after attending a course at the club over the winter. He
passed the Morse test too and has now applied for an M0 callsign.

@!?':B'8:J7'9:<*?!F9?5:<
@D5G7'@<E'07DD

L7R#W7RZ6P:XO9#US+\
*)&.#O+(,"#P"$,)*I#;+(#+
.)$".(#<&S').#"T#)<*.,)-
T".#,*-#.)$)<*#$"<-*.&$*,"<
$"SY)*,*,"<3#Y."/,<N#*;+*
;"S)# $"<-*.&$*,"<# ,-<e*
()+(0# L;)# b,<<).# b+-
>)"TT#Z"/)N."/)3#>2KZG3
b,*;#;,-#cZW#=.,(N)e0#L;)
W;)%S-T".(#UOP#S))*-#"<
*;)#4-*#L&)-(+I#"T#)+$;
S"<*;#+*#204DYS#,<#*;)#6+.\
$"<,#P"$,+%#W%&'3#=));,/)
Z+<)3# >.)+*# =+(("b3
W;)%S-T".(0

Geoff Lovegrove, G7KLV, being presented
with his certificate by CARS President
Harry Heap, G5HF.
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NORMAN FITCH, G3FPK
40 Eskdale Gardens, Purley,
Surrey CR8 1EZ.
E-mail: g3fpk@compuserve.com

!"#$%&'(!$)*+,)$-"%$./0
*1,23.4$ 546*1$ 27*$ 4*8
+.9*14:*42$34$;<+7,430

=2,4$3=$=,4>23.4*6?$(/.1,63>$#
@#=A$./*434+=$>.42345*6$.4$BCD
EC$,46$FGGH"I$J52$4.$:,K.1
21./.=/7*13>$.1$,51.1,)$*9*42=
8*1*$1*/.12*6?
;))$ 23:*=$,1*$ 34$L!MD$NOP

3463>,2*=$J*=2$OP$,46$Q!"'
=3+43<3*=$27,2$27*$./*1,2.1R=$,60
61*==$ 3=$ 34$ 27*$>511*42$!"#$
%&'()**+,$;4$,=2*13=S$@TA$,<2*1$,
>,))=3+4$6*4.2*=$,$MU$>.42,>2D
@O!AD$@!(A$*2>$1*<*1=$2.$27*$/.=20
>.6*$,1*,$,46$@VNCCAD$<.1$*W0
,:/)*D$3=$27*$H,36*47*,6$+136?

!"#$%&'(%)*+
!"#$(LHH#'$#O&!&NXD$3==5*
YCCY0QYD$.<$27*$Z5,12*1)[$/5J)30
>,23.4$ -./0 1*223456'75*48
=2,12=$8327$,4$,123>)*$J[$H3>7,*)
V574*D$O\]X!D$6*=>13J34+$ ^;
=3:/)*$=/**6$>.421.)$ <.1$1.2,0
2.1=R$2.$*4,J)*$/1*>3=*$/.=323.40
34+$.<$/,1,J.)3>$63=7*=?$U.)<+,4+
(>74*36*1D$O_`#(D$8132*=$,J.52
73=$̂(/**>7$=2.1*$8327$342*+1,2*6
=*Z5*4>*1R$ 34$ 873>7$ 7*$ 5=*=
,4$&(O$YB]C$=/**>7$:*:.1[
&M$ ,46$ ,4$ ;!aC(YbFb0FCcM
:3>1.$>.421.))*1?
!7*1*$ ,1*$ .27*1$ ,123>)*=$ .4

27*$^(*4=323932[$.<$1,63.$*Z53/0
:*42R$8327$).2=$.<$<.1:5),*$,46$,
^(3:/)*$ 4.3=*$ <3+51*$ :*2*1R?
d5427,16$ V1,5=D$ Od`d\D
/1*=*42=$73=$^&42*14*2$21*,=51*
21.9*R$/3*>*$34$873>7$7*$:*40
23.4=$U\]!cLR=$X#M$,1>739*
=32*$0$=**$27*$)3=2$0$<1.:$873>7
>,4$ J*$ 6.84).,6*6$ 27*
edNb?f&c$e,+3$6*=3+4$/1.+1,:?
;46[$\,12*1D$d`;!OD$*632=$-./
1*223456'75*48$873>7$3=$/5J0
)3=7*6$ J[$ V$ H$ c5J)3>,23.4=D
]b$ '34+8..6$ '.,6D$ g52.4
gLY$E\d$,46$27*1*$3=$,$8*J=32*
0$=**$27*$)3=2?
!7*$9::;.<0=0>)*?&0@&A8B

C&77&($3=$,$4*8$8**S)[D$4.40/1.<32
/5J)3>,23.4$>.:/3)*6$J[$O*1*S
d3)J*12D$dCX%;$@Q!"'A?$&==5*
X.?$F$8,=$6,2*6$YG$_54*$YCCY

,46$34>)56*=$FC$/,+*=$.<$2./3>,)
6,2,$ .4$ #=$ *9*42=D$ J*,>.4
4*8=D$,>23932[$<1.:$1,1*$+136=D$,
<*8$,69*12=D$*2>?$&2$3=$,9,3),J)*
<1**$,=$,$?/6<$<3)*$J[$*0:,3)$.1$J[
/.=2$ <.1$ ,$ =:,))$ <**$ 2.$ >.9*1
/.=2,+*$,46$=2,23.4*1[$>.=2=?
(**$27*$8*J=32*$<.1$<5))$6*2,3)=?
O*1*SR=$ *0:,3)$ ,661*==$ 3=
+C4<,h,.)?>.:

#,'&)*-*)(,+
!#O$MNgg&X(D$dGLc($@&N`CAD
1*/.12=$ 1*>*/23.4$ .<$ ,$ 4*8
(83==$]:$J*,>.4$.4$b$_54*?
"\a(&P$ @_XGEVHA$ 3=$ .4
BC?CB`BH"I$,46$21,4=:32=$.4
MU?$;$4*8$c.)3=7$]:$J*,>.4
8,=$>./3*6$.4$Ya$_54*i$('b(&P
@_XaYO%A$ 3=$ .4$ BC?CFBH"I?
_.=*$d5*11*31.D$M!F#c(D$7,=
1*=2.1*6$ 27*$ 21,4=0;2),423>
J*,>.4$M!F;'!$@&H]E;"A$.4
FGG?GC]H"I?$"*$,=S=$<.1$ 27*
6.4,23.4$.<$=.:*$*Z53/:*42$2.
*=2,J)3=7$,$]:$J*,>.4$ 34$ 27*
=,:*$,1*,?$_.=*R=$#0:,3)$,60
61*==$ 3=$ >2F*/=h4*2>?/2$ ,46
27,4S=$2.$dCX%;R=$@&A8C&77&(
<.1$273=$32*:?

.,)/'.*,(%&-'*0
+)$'1-'&(%2%(3
!"#$;-#';d#$FC?E>:$1,63.
<)5W$>.42345*=$2.$6*>)34*?$&4$27*
bC$6,[=$2.$F]$_5)[$27*$:343:5:
9,)5*$8,=$FYa$.4$FC$_5)[$,46

27*$:,W3:5:$1*,>7*6$FEY$.4
27*$F]27$2.$+39*$,4$,9*1,+*$.<
FGY?a$5432=?$!7,2$3=$.9*1$YFj
6.84$.4$),=2$:.427R=$9,)5*?$bY
4*8$=54=/.2$1*+3.4=$8*1*$1*0
>.16*6?$N4$F]$_5)[$27*$(/,>*
U*,27*1$X*8=$=32*$1*/.12*6$,
1*:,1S,J)*$),1+*$,>239*$1*+3.4
.4$27*$(54$=21*2>734+$FB$#,127
63,:*2*1=$<1.:$*4602.0*46?$N4
27*$/1*93.5=$6,[D$283=2*6$:,+0
4*23>$ <3*)6=$ ,J.9*$ 27*$ =/.2
*15/2*6$ =/,1S34+$ ,4$ P0>),==
=.),1$<),1*D$873>7$751)*6$,$>.1.0
4,)$:,==$*K*>23.4$ @MH#A$ 342.
=/,>*?
!7*1*$8*1*$Yb$+*.:,+4*23>

^Z53*2R$6,[=$34$273=$/*13.6D$27*
1*=2$ J*34+$ ^54=*22)*6R$ 8327$ ,
:,W3:5:$:366)*$),23256*$;0340
6*W$,2$%1*6*13>S=J51+$.<$F`$.4
]$_5)[?$!7*$b07.51)[$V0346*W$.4)[
1*,>7*6$ G$ .4$ =3W$ .>>,=3.4=D
>.4=*Z5*42)[$)322)*$.1$4.$,51.1,)
,>23932[$8,=$.J=*19*6?$&$,>S4.8)0
*6+*$8327$27,4S=$1*>*3/2$.<$27*
H,1>7$"5D0'4E0F&40!&G*(7$,46
27*$_54*$3==5*$.<$"34;'HI$27*
=.51>*$6*2,3)=$.<$*,>7$,=$+39*4
34$1*>*42$̂-"%kL"%R$>.)5:4=?

'4.5'*%+('*
X&MV$c*>S*22D$dGVLPD$*0:,3)*6
2.$>.4<31:$27,2$7*$4.8$7,=$27*
<31=2$*JJ565'C$/*1:32$<1.:$27*$4*8
+.9*14:*42$ 34$;<+7,43=2,4$ 2.
./*1,2*$,4$,:,2*51$1,63.$=2,0

23.4$546*1$27*$>,))$=3+4$e;G%?$"*
,)1*,6[$7,=$,$1.2,2.1$,46$8,=
,8,3234+$6*)39*1[$.<$,$G0*)*$e,+3
<.1$]:$,46$,$:5)23J,46$9*123>,)
<.1$27*$"%$J,46=?$"*$7,=$&M0EC]
HSYd$,46$&M0EbC$21,4=>*39*1=?
"*$3=$J,=*6$34$V,J5)$@HHGGNXA
,2$ ]CCC<2$ ;(g$ J52$ 8327$:5>7
73+7*1$:.542,34=$,))$,1.546?$"*
83))$J*$27*1*$<.1$,$>.5/)*$.<$[*,1=
,2$)*,=2$J52$83))$21,9*)$,1.546$27*
>.5421[$<1.:$23:*$2.$23:*?$N/0
*1,23.4$ <1.:$ =.:*$ /1.934>3,)
>,/32,)=$3=$/.==3J)*?$!7*1*$,1*
.27*1$e;$=2,23.4=$,1.546$8327
9*1J,)$ /*1:3==3.4$ 2.$ ./*1,2*?
"3=$ *0:,3)$ ,661*==$ 3=
43>Sh<.518346=?6*:.4?>.?5S

6+7(-*)(,
LON$g,4+*4.7)D$OVBe;D$,60
93=*=$27,2$27*1*$3=$,$#51./*,4
^:311.1R$.<$_.*$!,[).1R=D$VF_!D
U(_!$=32*$873>7$34>)56*=$27*
),2*=2$Y?Y?C$9*1=3.4$.<$73=$=.<20
8,1*?$L6.$,)=.$154=$,$-"%$/,+*
0$=**$27*$)3=2?

&5'(-1))/+
;g;&X$ (23*9*4,12D$ NXGV(!
@_NYCAD$34<.1:=$27,2$7*$3=$1540
434+$,$BCH"I$#51./*,4$>7,2
1..:$8327$OP$ =/.2=$ ,46$ 27,2
27*1*$,1*$:.1*$27,4$FEB$5=*1=
,)1*,6[$1*+3=2*1*6?$"*$>,4$J*$*0
:,3)*6$,2$.4GS=2hZ=)?4*2$,46
27*$8*J=32*$3=$34$27*$)3=2?$d.16.4
U[,22D$dU`;(;D$,693=*=$27,2
;),34$7,=$4.8$=2,12*6$,$FGGH"I
9*1=3.4$ ,46$ O,43*)$ g**D
HUFH%eD$,)=.$1*<*1=$2.$27*=*
=32*=?$OVBe;$:*423.4=$,$U(_!k
_!GG$%.15:$,46$\\($0$=**$27*
)3=2$<.1$,))$6*2,3)=?

#'*0-1,!)1(+
89/5:
!"#$ #=$ (#;(NX$ =2,12*6$ .4
YY$ H,[$ <.1$ c73)3/$ g,4>,=2*1D
dC&(U$@&N`GAD$87*4$7*$8.1S*6
28.$4*8$+136=D$geb;P$@VNYBA
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The space shuttle recently flew through a geomagnetic storm with colourful
auroras all around them. This picture was taken during an earlier shuttle flight
which experienced the same phenomenon. It shows the ‘southern lights’ and
glow from the Space Shuttle.

P
h

o
to

: S
T

S
-39 crew

, N
A

S
A

.



!"#$%& ♦ !"#$"%&"'()**)76

!"#$%"#!"#$%"#

.<$27*$YE27?$N4$27*$Ya27$7*$7,6
Q(N=$8327$OgBUd$@_NBYA$,46
NVF%'d$@_XEaA$,2$YYBFD$ 27*
),2*=2$23:*$7*$7,=$:,6*$,4$#=
>.42,>2?
V*4$c54=7.4D$dG;c_$@&N`bAD

>7*>S*6$27*$J,46$.4$B$_5)[$,46
8,=$/)*,=*6$ 2.$8.1S$g;FXdD
87.R=$K5=2$34=36*$27*$;1>23>$M310
>)*D$,46$g;F&#?$;2$27*$J*+34434+
.<$-"%$X%O$.4$27*$]27$7*$8.1S*6
d`!&Mkc$34$27*$1,1*$&XEa$+136?
'.+*1$ d1**4+1,==D$ dGX'd
@_NCYAD$ 5=*=$ ,4$ %!0`GE$8327
FCCU$ 2.$ ,$ >.))34*,1$ ,42*44,
873>7$J1.5+72$73:$%ckX;FMU
@dXFEA$.4$FE$_54*?$H3S*$V*11[D
dUF(P!$@&N`FAD$8,=$Q'-$.4
YF$_54*$,46$>.42,>2*6$(BCN
,46$ a;CM$ @_XE]AD$ (c`%"VD
(Qa&;L$@VNCCAD$N#FcgU$,46
NVYe!$@_X``A?
M)39*$NR"*44*==[D$dHG--P

@&NE`AD$1*/.12=$#=$.4$F]$6,[=$34
_54*D$ :.=2$ ./*434+=$ J*34+
=7.120)39*6?$ N4$ 27*$ YE27$ 27*
_PE(&P$J*,>.4$8,=$(al$<1.:
CECC$<.1$.9*1$,4$7.51$J52$27*1*
8,=$4.$,>23932[?$!7*$J*=2$6,[
8,=$27*$Ya27$87*4$#=$/1./,+,0
23.4$=2,12*6$,1.546$)54>723:*D
>.4234534+$23))$+.4*$:3643+72?$"*
27.5+72$32$7,6$,))$<343=7*6$J[$YFbC
J52$.4$27*$8,[$2.$J*6$7*$>7*>S*6
27*$J,46$,46$<.546$g;B!%;kc
@VcCaA$>,))34+$MQ?$"*$8,=$27*
.4)[$=3+4,)$.4$27*$J,46$=.$27*[
7,6$,$+..6$̂1,+>7*8R$<1.:$CCCC
.4$27*$bC27?
!7*$J,46$8,=$9*1[$Z53*2$.4

`$_5)[$5423)$YYYC$87*4$7*$7*,16
_PEO%;$8.1S34+$d*1:,4$,46
(/,43=7$ =2,23.4=$ .4$ MU$ ,46
((\?$ ;2$ YYGC$ c*4$ ,4=8*1*6
M)39*R=$MU$>,))?$!7*$NPb(&P
J*,>.4$8,=$(a$,46$,<2*1$/52234+
.52$:,4[$MQ=$.4$((\$,46$MU
7*$8.1S*6$NPb"P$@dcGGAD$87.
.4)[$Q(g=$ 631*>2D$ ,46$ !%b;T
@"caGA?
%34,))[$ 2.$ !*6$ M.))34=R=D

dGLc($@&N`CAD$6,3)[$1*/.12$<.1
27*$/*13.6$<1.:$F`$_54*$873>7
154=$2.$<39*$;G$=7**2=?$N<$27*$Ya
6,[=$>.9*1*6D$.4)[$*3+72$8*1*
/..1m$YF0YbD$YBD$Y]$,46$Y`$_54*D
,46$FF$,46$FG$_5)[?$N4$27*$.27*1
YF$6,[=$7*$1*/.12=$/)*42[$.<$,>0
23932[$<1.:$,))$.9*1$#51./*$,46
27*$#,=2*14$H*632*11,4*,4$8327
bF$J*,>.4=$7*,16$<1.:$M!C(&P
34$ 27*$ 8*=2$ 2.$ NOB(&P$ ,46
B\GMe$34$27*$*,=2$,46$Ne](HM
34$ 27*$4.127$ 2.$a"F(&P$ 34$ 27*
=.527?$"*1*$,1*$,$<*8$73+7)3+72=
<1.:$!*6R=$_54*$).+i$Fa27$FYBa

!EEdN$@_X]bAD$F]bF$L!B_;_T
@VX]GAD$ YG27$ FEB]$ g;`g;T
@_cGbAD$ YE27$ FFGF$ _eGX#
@VHEFAD$ F`BF$ _PEO%;$ ,46
bC27$CaGE$gM]N\!kH$@_NGaA?
%1.:$ 27*$ _5)[$ )3=2i$ Y46$ FBGB
%(kU]_V-T$<.1$OPMM$F`YD$b16
YCb`$ "\CkOHY;eN$ @_XGEAD
YFYG$&;Bk"\a;N\$@_XBY$,46
#L0CY`$<.1$&N!;$<,4=AD$B27$FCYB
_PEO%;TD$FaGC$!a]QT$@_XGaAD
]27$CaGB$Nea_O$@&c]YAD$̀ 27$FFCF
N"C_%"T$@VcCCA$,46$FY27$FbBC
bfC;_MT$@VXFaA$34$c.),46?
%1.:$!*6R=$34<.1:,23.4$4.2*=D

7*$1*/.12=$27,2$&bgg"D$27*$Q(g
:,4,+*1$<.1$OY#\$34$;4+.),D$3=
7,934+$ 63<<3>5)2[$ 34$ +*2234+$ 73=
).+=?$"*41[$7,=$1*>*39*6$.9*1
FCCC$Q(g=$J52$.4)[$7,=$27*$).+=
5/$23))$(*/2*:J*1$YCCC?$X;FMU

3=$27*$4*8$>,))=3+4$.<$XF'f?$!3:
+,9*$ :,4[$ ]:$ ./*1,2.1=$ ,
4*8$>.5421[$,=$%ckX;FMU$34
dXFE-;?
;9/5:
N4$ Ya$ _54*$ ,2$ FaGb$ dC&(U
8.1S*6$(BFO&$@_XE]A$<.1$73=$27316
+136$,46$=*>.46$>.5421[$.4$G:?
c73)3/D$87.$154=$,4$%!0`GED$BCU
2.$,$).+$/*13.63>$,42*44,$,2$FBC:

;(gD$=,[=$27,2$27*$(B$:5=2$7,9*
J**4$ >,))34+$ MQ$ 8327.52$ 1*0
=/.4=*$<.1$,2$)*,=2$,4$7.51$*9*4
,<2*1$7*$/),>*6$27*$>,))$.4$27*
KL1C387&(?
;)=.$154434+$,4$%!0`GED$J52

8327$FCU$2.$,$9*123>,)$,42*44,D
dGX'd$8.1S*6$(BY;LD$(BaH;D
(BELLOD$(BbP$,46$(BbH$.4
F$_54*D$27*4$(Bb_$,46$(BE;$.4
27*$YC27?$\1[4$g)*8*))[4D$dGO#f
@_NCbAD$=,[=$27,2$>.46323.4=$.4
G:$ 65134+$ -"%$ X%O$ 8*1*
=5/*1J?$!7*1*$8,=$4.$#=$J52
21./.$ J1.5+72$ Q(N=$ 8327$ d&D
dH$,46$dU$=2,23.4=D$n?$?$?$/)5=
).,6=$.<$d=?o
<==/5:
;)*>$!15=)*1D$dC%&d$@&NaCAD$3=
Q'-$,+,34$,<2*1$,$F]$:.427=
,J=*4>*?$N4$Y$_54*$7*$:,6*
#=$ Q(N=$ 8327$ &V`P(e$ ,46
&VELPe$@_XECAD$(-bMeH$@VHC`
,46$,$4*8$+136AD$&UCdcX$@_X]YA
,46$&UC\#!$@_X]FA?$N4$27*$̀ 27
7*$>.42,>2*6$MXYOP$@&H`bA$<.1
,$ 4*8$ >.5421[$ ,46$ +136$ ,46
#;`\cP$@&gF`A$,2$Y`bES:$<.1
,4.27*1$4*8$>.5421[$,46$+136$34
,$.4*$:3452*$./*434+$0$/.==3J)[
21./.$,==3=2*6$#=p$0$J134+34+$73=
+136$2,))[$2.$bab?
O,9*$ #68,16=D$ dE';L

@&NaCAD$>,5+72$,4$#=$./*434+$34
27*$*,1)[$*9*434+$.<$YC$_54*?
(2,1234+$ ,2$ FEFC$ 7*$ 8.1S*6
eLE#UD$ eLENcD$ eLEffD
eLEH(D$eLE'%$,46$efEc#V
@VXCBAD$ efEHNXD$ efF\LgD
eLFg;$ ,46$ eLENX$ @VXCGAD
";b"-$ @_X`]A$ ,46$ a;Y(\
@_XaBA$34$,$Y`:34$/*13.6?
"*$:,S*=$27*$/*1*443,)$>.:0

/),342$,J.52$d$=2,23.4=$>.4+1*0
+,234+$.4$FGG?bCCH"I$,1+534+
27,2D$3<$27*[$=/1*,6$.52D$27*[$8.5)6
8.1S$:.1*$=2,23.4=?$\52$(2*9*
#)6136+*D$d`&fe$@&NaFAD$=,[=$7*
+,9*$ 5/$ >,))34+$ MQ$ .4
FGG?bFYH"ID$>,))*6$.4$FGG?bCC
,46$3::*63,2*)[$8.1S*6$eLF!!?
'54434+$BCU$2.$,$>.))34*,1$,40
2*44,D$d`X'd$:,6*$#=$Q(N=
8327$&VC(N&D$&UCdcXD$&`cHN
,46$&M`MQ%$.4$Y$_54*?

'**"'$-254>"54-('#$,-?-7'*-()-0,&-@99@
-----------------89/5: ----------;9/5: --------<==/5:---------=A9/5:---------<BA.5:----(CDEF
&EFFGHIJ 0HGD &DK 0HGD &DK 0HGD &DK 0HGD &DK 0HGD &DK!CHJDG
.=0,L MN ;@ @@ 8 O< <N @9 ; <A M A<=
.A4%7 A= @M <8 A AO O @; A 8 < <M9
.='!7 <@ N ? ? == ; AO = ? ? <<=
.M(($ <8 =A ? ? ? ? <9 8 ? ? ;A
.;&$3 A O ? ? M ; = A ? ? A<
.O16. ? ? ? ? <M <@ ? ? ? ? @O
(PQ-0HGDKHRD-&CSQG-EKQ-DPQ-<@=-FHGDQS-CJ-TEIQ-8@-HJ-DPQ-7EJUEKV-@99@-!"#$%&B
"T-DC-GHW-SHXXQKQJD-.%-GDEDHCJG-EJS-UT-DC-DPKQQ-SHXXQKQJD-./-GDEDHCJG-HJ-QERP
+RCDDHGP-SHGDKHRD-YEV-ZQ-RCUJDQSB-&CUJDKHQG-EKQ-DPQ-RUKKQJD-0[&&-CJQG-TFUG
%(NB-(PQ-SQESFHJQ-XCK-DPQ-JQWD-HGGUQ-HG-<9-+QTDQYZQKB

/))*#)"*&,
"NU;'O$g&XdD$dGMM"$@&NabAD$>.42345*=$73=$#H#$,>23932[$.4$Yb>:
,46$.4$E$_5)[$7*$>.:/)*2*6$8327$XYLNTD$&VYHH\TD$N"YOdTD$VLG%T$<.1
34323,)$@=2,23.4$8.1S*6$<.1$27*$<31=2$23:*A$4.?$FEF$,46$VB_gT?$N4$27*$FY27
7*$8.1S*6$O_aeUTD$&VbMN_T$,46$Nf]NgT?$&2$8,=$Z53*2$.4$27*$(,2516,[
.<$27*$FbkFG$_5)[$,>23932[$8**S*46$87*4$7*$>.:/)*2*6$8327$_;];"\TD
_;YMfOTD$%]#!&TD$Og`N\LTD$XYLNTD$%]V"H$,46$%Y!L?
&2$8,=$J5=3*1$.4$27*$(546,[$87*4$7*$:,6*$FY$Q(N=$8327$OgFeHVTD

"\a\"LTD$%F;X"TD$NXkc;bOfgT$,2$NXB''R=$Q!"D$NXB''TD$&VYHH\TD
XY&QTD$(H]MVLTD$UYL"&TD$NfGHHTD$gPFO\$,46$UE(fT?$".8,16$3=
4.8$5/$2.$bY$>.54213*=D$=3W$>.4234*42=D$YG$L($=2,2*=D$YE$<3*)6=$,46$FYa
+136=$.4$27*$J,46?
X3*)=$H.42,4,4,D$d`'Ud$@&NaFAD$J*+,4$73=$#H#$,>23932[$.4$Y:$.4

YC$H,[$87*4$7*$>.:/)*2*6$8327$(BYgH$5=34+$_!GG$:.6*?$!7*1*$<.)).8*6
=5>>*==*=$8327$U;`Mg!$.4$27*$YG27D$UBLX$.4$FG$_54*$,46$&Y%;V$.4
27*$YC27?
!7*$<.)).834+$3=$*W21,>2*6$<1.:$27*$_5)[$:MN0'4E0>)*?&0@&A8C&77&(?$&4

>.::.4$8327$:,4[$.27*1$>.4213J52.1=D$c*2*1$\),31D$dbg!%$@&NaFA$8,=
=.11[$27,2$27*$UYUOkC$*W/*6323.4$2.$X*J1,=S,$6364R2$8.1S$.52$8*))
>.4=36*134+$,))$27*$*<<.12$27*$2*,:$/52$342.$27*$/1.K*>2?$c*2*1$8,=$Q'-
@3*$./*1,23.4,)A$.4$Yb>:$.4$FB$_54*$,46$>.:/)*2*6$8327$_;];"\TD
%]#!&TD$Og`N\LT$<.1$34323,)$F``$,46$%F;X"T?
N4$EC>:$7*$8.1S*6$VNEXT$<.1$34323,)$bBa$,46$4*W2$6,[$-VbLHT$,46

_"G_g-T$34$*W>*))*42$>.46323.4=$8327$=7,1/$/.),13=,23.4?$"*$1,4$73=$4*8
c;$<.1$27*$=S*6=$8327$UYUOkC$,46$32$8.1S*6$<34*?$"*$8132*=D$n&2$7,=$,
).2$:.1*$34$7,46$27,4$27*$VY'&U$,46$5=*=$<*8*1$<5=*=qo
(25,12$_.4*=D$dUbPeU$@&NEFAD$,)=.$1*/.12=$73+7$,>23932[$.4$Yb>:$.4

F]$_54*$87*4$7*$>.:/)*2*6$8327$Nf]NgTD$dGMM"T$,)=.$.4$((\D
&VYHH\TD$&VbMN_TD$N"YOdTD$N#B#eHTD$VCeUTD$UGNcTD$-#F;gQT
,46$UYL"&T?$N4$27*$/1*93.5=$6,[$7*$7,6$,$/,123,)$Q(N$8327$%]#!&T$,46
>.:/)*23.4=$8327$%F;X"T$,46$Og`N\LT?
N4$27*$=.<28,1*$<1.42D$O,936$;46*1=.4D$dHG___$@&N`]AD$>.4<31:=$27,2

73=$;**4"+&E$/1.+1,:$3=$4.2$,9,3),J)*$<.1$27*$g345W$./*1,234+$=[=2*:
@N(A?$".8*9*1D$32$6.*=$154$546*1$H($U346.8=$,46$H,>342.=7$N(=$,46
>,4$J*$154$546*1$,$U346.8=$*:5),2.1$34$g345W?$M7*>S$73=$=5/*1J$8*J=32*
<.1$6*2,3)=$0$=**$27*$)3=2?
!7*$J*=2$8**S*46=$ <.1$(*/2*:J*1$#H#$,>23932[$,1*$bF$;5+5=2k

F$(*/2*:J*1$,46$Y`kYa$(*/2*:J*1?$%.1$27*$<.1:*1$27*1*$83))$J*$bF?B
7.51=$.<$H..4$23:*$<.1$g.46.4$),23256*$=2,23.4=D$27*$6*>)34,23.4$9,1[34+
<1.:$lYC?]Br$2.$lYG?abr?$!7*$FGGkGbYH"I$=S[$2*:/*1,251*$1,4+*$3=$GbBk
bFV$2.$BEBkGGV$,46$27*$=3+4,)$6*+1,6,23.4D$1*<*11*6$2.$/*13+**D$9,13*=
<1.:$0F?G`6\$2.$0F?Ca6\?$!7*$(54$.<<=*2$,2$(,2516,[$:3643+72$3=$0`Cr?N4
27*$),22*1$8**S*46$27*$6,2,$,1*$bY?Y$7.51=D$lYY?aYr$2.$lYB?BYrD$G]bkbBV
2.$BEBkGGVD$0F?GC6\$2.$0C?aa6\$,46$0a`r?
U,11*4$\52)*1D$UYUOD$7,=$3==5*6$73=$),2*=2$̂#0:,3)$;661*==$g3=2R$,=

.<$b$_5)[$YCCY$.4$J*7,)<$.<$27*$GbY$,46$;J.9*$#H#$d1.5/?$"*$27,4S=
_;a\N"$ <.1$ 73=$ 7*)/$ 34$ 5/6,234+$ 27*$ _,/,4*=*$ )3=234+=?$H..40X*2
/.=234+=$,46$=5J=>13/23.4$34=215>23.4=$,1*$.4$27*$8*J=32*$0$=**$27*$)3=2?



!"#$%& ♦ !"#$"%&"'()**) 77

!"#$%"#!"#$%"#!"#$%"#!"#$%"#

WWW.
6#M(!"-\*,&-EKRPH]Q^ PDDT_>>```BaGFBJQD>`ZMDTU>G`HJSQWBPDYF
'()* $%&&+,-."/-%,0 PDDT_>>```B]PXRCYYBRCBUb
.9*4'-123042//25 PDDT_>>```B<==YP:BRCBUb
)*=c+(-MY-RPED-KCCY PDDT_>>```BCJ=bGDBRCY>RPED
)*=c+(-@Y-RPED-KCCY PDDT_>>```BCJ=bGDBZQ>RPED<==>
./=777-/CCJ+bQS PDDT_>>```BIY=dddBRCBUb>/CCJ+bQS>YCCJGbQSBPDY
,/,-,?YEHF-FHGD-\6@60^ PDDT_>>```BJFGEBRCY>JQDG>YCCJ?JQD?PQFTBPDYF
,UKCTQEJ-6+7(-/HKKCK PDDT_>>```B]PXSWBSQ>`GdD>
0c83'-254-!EIQ PDDT_>>```B]PXSWBSQ>
6+7(>7(==- 4CKUY PDDT_>>```B]PXSWBSQ>RIH?ZHJ>VEZZ>3'##BTF

d`'Ud$ 7,=$ J**4$ 154434+
21./.$ 2*=2=$ *9*1[$ !5*=6,[
*9*434+$.9*1$,$aCCS:$/,27$8327
NfFc&%$ @_N]BA$ 5=34+$ _!GG
:.6*?$ \*=2$ =3+4,)=$ 8*1*$ .4
Y]$_54*$J52$5/$23))$FF$_5)[$27*[
7,64R2$ :,4,+*6$ ,$ >.:/)*2*
Q(N?$X3*)=R=$1*>*42$21./.$=5>0
>*==*=$ 34>)56*6$ #;F%O&kc
@&XBYA$.4$F$_54*$,46$%kc;YM"'
@&XEEA$.4$27*$b16?$"*$636$4.2$<346
9*1[$73+7$,>23932[$34$-"%$X%O$J52
27*1*$8*1*$+..6$=3+4,)=$ <1.:
(/,34$34$27*$:.1434+$.<$E$_5)[
87*4$7*$8.1S*6$#;YMXkc$,46
#;YL'#$@&XabA?
dHG--P$ <.546$ >.46323.4=

9*1[$Z53*2$34$&NE`$8327$4.$21,>*
.<$,4[$,51.1,=?$"*$8,=$Q'-
<.1$ X%O$ ,46$ 73=$ NOP$ 8,=
dU]e\kc$ @&N`FA?$ HUFH%e
:*423.4=$=.:*$*W>*))*42$#=$2.
MXD$#;D$#;`D$&(CD$a"D$*2>$34$27*
:.427$2.$FY$_5)[?
=A9/5:-"!
dC%&d$,66*6$<39*$4*8$+136=$2.
1*,>7$27*$:,+3>$FCC$.4$EC>:?
!7*=*$8*1*$c;]%&kHH$@_CFbA
.4$FB$_54*$,46$.9*1$27*$X%O
8**S*46$#;F%O&kcD$#;F#%kc
@&XEYAD$ #;Y;ckc$ @&X`bA$ ,46
dU`&f'$@&NEbA?$;)*>$1*:,1S=

27,2$ 32$ 8,=$ 43>*$ 2.$ +*2$ =.:*
6*>*42$21./.$/1./,+,23.4$65134+
,$>.42*=2$/*13.6?
_.74$ ![*D$ dG\e-D$ 34

O*1*7,:D$X.1<.)SD$=2,12*6$,$=*0
13*=$.<$=S*6=$.9*1$,$FCG0:3)*
/,27$ 8327$ O*43=$ \.=8.127D
d`\;-D$34$O*1J[D$.4$YC$(*/0
2*:J*1$Fa]`$,46$27*[$7,9*$4.8
>.:/)*2*6$.9*1$]CCC$Q(N=?$;2
27*$=2,12$.<$273=$:,1,27.4D$O*43=
8,=$5=34+$,$dYOO$>.49*12*1
8327$;%Yba$/1*,:/$,46$,4$"'N
'W?$"3=$ !W$8,=$ ,$QQ-Cb0YC
213/)*1$<1.:$Y:$8327$,$QQ-Cb0
YC$bCU$c;$<**634+$,4$F`0*)*
c,1,J*,:?$!7*$:.6*$8,=$;H?
"3=$ >511*42$ =2,23.4$ >.:/13=*=
,4$ %!0EaC'D$ YBU$ ((\$ 2.$ ,
YF0*)*$e,+3$GC<2$;dg?$_.74R=$=2,0
23.4D$87*4$7*$8,=$d`\e-D$27*4
>.4=3=2*6$ .<$ ,$ Y:$ !W$ <1.:$ ,
!'E1*2$ 6*=3+4D$ S4.84$,=$,
YXGD$342.$,$9,1,>2.1$213/)*1$+3934+
,J.52$BU$.52/52$2.$,4$̀ 0.9*10`
_,[J*,:$,42*44,?$"3=$1*>*39*
=*205/$8,=$,$:.63<3*6$cH'$>.40
9*12*1$8327$;%Yba$/1*,:/$=2,+*
342.$,4$;'``$'W?$"3=$/1*=*42
=2,23.4$>.:/13=*=$,4$((\$#)*>0
21.43>$21,4=9*12*1$:,6*$<1.:$,
S32$<**634+$,$YMba$c;$/1.65>34+

BCUD$27*$,42*44,$J*34+$,$7.:*
:,6*$Fb0*)*$VY'&U$6*=3+4$,2
BC<2$;dg?$!7*31$=S*6=$4.8$2,S*
/),>*$ ,2$ C`FB$ ).>,)$ 23:*$ .4
GbY?bGCH"I?$"*$=,[=$27,2D$n;2
.4*$23:*$=.:*.4*$8.5)6$>,))$34D
J52$4.2$4.8?o
dGO#f$8132*=D$n!.$27.=*$87.

:,[$7,9*$ 213*6$ 2.$ >,))$:*$.4
EC>:$ &$ 6.$ 7,9*$ ,$ /1.J)*:
>,5=*6$J[$5=34+$8,2*10>..)*6
gO%G0BC$>,J)*?$c*1<*>2$OM$>.40
65>2.1$J52$4.2$9*1[$+..6$<.1$'%qo
\[$4.8$7*$=7.5)6$7,9*$>7,4+*6
2.$gO%B0BC$<1.:$27*$=7,>S$2.
27*$ :,=27*,6$ ,:/)3<3*1?$ "*
27.5+72$7*$7,6$,$/1.J)*:$.4
Yb>:$J52$27,2$,//*,1*6$4.2$2.
J*$ ,=$ 7*$ 8.1S*6$ %]OVUT
@_XF`A$.4$F]$_5)[D$73=$<31=2$%1*4>7
=2,23.4$273=$[*,1?

+%.*-)44
-"%$X%O$%#;!L'#O$34$9*1[
<*8$1*/.12=D$=.$32$83))$J*$342*1*=20
34+$2.$=**$3<$,>23932[$8,=$6.84
>.:/,1*6$8327$YCCCD$),=2$[*,1
J*34+$278,12*6$J[$27*$<..2$,46
:.527$63=,=2*1?$U*$,1*$,)8,[=
S**4$2.$1*>*39*$/7.2.+1,/7=$.<
>.4213J52.1=$,46$27*31$=2,23.4=?
U73)*$,42*44,$/3>251*=$,1*$340
2*1*=234+D$27*[$.<2*4$6.4R2$1*/1.0
65>*$8*))?
M./[$6*,6)34*$<.1$27*$X.9*:0

J*1$ 3==5*$ 3=$ <9- +QTDQYZQK
,46$<.1$O*>*:J*1$27*$6,2*$3=
<<-)RDCZQK$ ,46$ /)*,=*$ 4.2*
27,2$27,2$3=$,$%136,[$34=2*,6$.<
27*$5=5,)$!5*=6,[?$H[$2*)*/7.4*
,4=8*134+$,46$<,W$:,>734*$3=
.4$ CYC$ `E]b$ aGBE$ ,46$ :[
M.:/5(*19*$&O$3=$+b</S$$$$$$$$$$$$$♦
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E-mail: sales@thepostcardcompany.com
Web: http://www.thepostcardcompany.com

QSL CARDS
Full Colour Laminated

!"#$%&'()*+$%'*,'-.'/,0'*)$!/,0
Graham & Sons (Printers) Ltd.
Dept. RC, 51 Gortin Road • Omagh • BT79 7HZ

Tel. (028) 8224 9222 • Fax. (028) 8224 9886

!"#$%&'()*%)((+%,(((%-./%.0/%1233%4567#"%859:

-/.6 !"#$%&'$())

(PROP JIM FISH G4MH)
Over 2500 different types stocked, Ham Radio, Military, Audio.
6146B £19.98, 6JS6C £30.55, 6LQ6 USA Types £29.38, 6JB6A £29.38,

6KD6 £27.50, 12BY7A £9.98, 6HF5 £23.50,
572B/T160L £37.60, 3-500ZG £185.67, 811A £19.39.

6146W G.E (MilSpec) £17.63 ea.

Matched pairs available * VAT included
Plus £2.35 pp & ins * Most major credit cards, Many more available.

28 Banks Avenue, Golcar, Huddersfield, West Yorkshire HD7 4LZ.
Tel: 01484 654650 / 01484 844554     Fax: 01484 655699

Email: wilsonvalves@surflink.co.uk
(send SAE for list)    For Pre & Post war domestic valve sales ring

Roger Walker on 01484 650725 Mobile: 07733 283084
OPENING TIMES: Mon-Fri 9am to 6pm, Sat 9am to 12.30pm

18 FAIRMILE ROAD, CHRISTCHURCH, DORSET BH23 2LJ
Phone/Fax 01202 490099 SHORTWAVE HOTLINE 07000 0Q0X0Q (273927)

THE COMMUNICATION SPECIALISTS
Receivers - Scanners - Transceivers

Call & discuss which part of the radio spectrum you
wish to operate and we will advise you on the

most cost effective way to achieve it.

• Full range of new & secondhand
equipment available.

• We stock all leading brands:- Airband
Amateur CB, Marine Shortwave Licence-Free
Family Radio • Busines and security radios

NOW IN STOCK
Worldspace Digital

Radios from £99

SHORTWAVE ADVICE LINE

01202 490099

ALINCO, AOR,
AKD, BEARCAT,

COMTEL,
DRAKE,

FAIRHAVEN,
ICOM,

KENWOOD, JRC,
LOWE, MFJ,

OPTO,
WELLBROOK,

YUPITERU,
YAESU

Call for latest second-hand list or visit our website
http://www.shortwave.co.uk

!"# SHORTWAVE $"%&

4 MILES FORM BOURNEMOUTH INTERNATIONAL AIRPORT ON B3073
300 YARDS FROM CHRISTCHURCH RAILWAY STATION. FORECOURT PARKING FOR DISABLED



TIM KIRBY, G4VXE

11a Vansittart Road,

Windsor SL4 5BZ

E-mail: tim@g4vxe.com
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!"#$%&!'!()$'*!+$,-./$01/23$42//564$7089$13:;$<56=06>?$@0A5640//26>2>$/@2$%:3=>$&0>5:.B:3/$'20;$C@0;B5:6.@5B$D%&'CE
0.$0$.B28/0/:3F$G:-"==$.22$0$1-==$H35/2I-B$:1$/@2$2A26/$2=.2H@232

56$/@5.$;:6/@".$!"#$%&F$*:H2A23?$!">$=592$/:$0>>$;J$8:6430/-=0I
/5:6.$/:$0==$/@2$B03/585B06/.?$7-/$B03/58-=03=J$/:$/@2$KL$/20;$:1$M6>J
C::9?$)NO!P?$06>$<32>$*06>.8:;72?$)NQ%O?$H@:$>5>$0$;046515I
826/$,:7$32B32.26/564$-.F$M==$/@2$/20;.$H232$2R/32;2=J$.95=1-=$06>$5/
:6=J$/092.$0$S-589$=::9$0/$/@2$1560=$32.-=/.$=5./564.$/:$.22$,-./$@:H
8:;B2/5/5A2$/@564.$H232F$T1$8:-3.2?$/@2$H@:=2$2A26/$B3:A5>2>$0
H:6>231-=$:BB:3/-65/J$/:$;22/$.:;2$:1$/@2$A23J$72./$8:6/2./23.$56
/@2$H:3=>$06>$.H0B$./:352.$06>$5>20.F$!1$J:-$@0A2$/@2$8@0682$/:
0//26>$ 0$ 1-/-32$%&'C$2A26/$ 56$H@0/2A23$ 80B085/J?$ 72$ 5/$ 0.$ 0
8:;B2/5/:3?$0$3212322$:3$0$4-2./?$!$@203/5=J$328:;;26>$5/$/:$J:-F

!!"#$%&'(#()*
'*U$<!&+'$H22926>$56$+2B/2;723$73564.$++Q$<52=>$V0JF$'@5.$5.
:62$ :1$ /@2$;0,:3$ 8:6/2./.$ 1:3$KL$ 8=-7.$ 56$ /@2$&+)Q$ 8:6/2./
80=26>03F$!/$B3:A5>2.$0$A23J$320=$:BB:3/-65/J$1:3$/@2$.20.:62>$VW23.
06>$8:6/2./23.$0;:64./$-.$ /:$ 56/3:>-82$62H8:;23.?$ B23@0B.
<:-6>0/5:6$X5826.22.$/:$/@2$2R85/2;26/$:1$*<$8:6/2./564F$UA26$51
J:-$032$0$>2>580/2>$C%$:B230/:3$06>$>:6"/$6:3;0==J$.-BB:3/$/@2
2A26/?$B=20.2$8:6.5>23$>:564$.:F$'@232".$7226$0$H:6>231-=$561=-R$:1
62H$7=::>$56/:$/@2$@:77J$:A23$/@2$=0./$12H$;:6/@.$06>$51$J:-"32$B03/
:1$0$8=-7$J:-"==$H06/$/:$80B5/0=5.2$:6$/@0/$06>$Y@::9"$/@2$62H$3283-5/.
:6$*<$VW564$06>$8:6/2./564Z$K6=592$C%$152=>$>0J?$++Q$152=>$>0J$5.
:3526/0/2>$03:-6>$H:39564$VW$./0/5:6.?$.:$5/$B0J.$/:$H:39$0==$/@2
>5112326/$ 8:-6/352.$ 06>$;-=/5B=523.$ /@0/$ J:-$ @203$ I$ 30/@23$ /@06
8:6826/30/564$:6$/@2$B:3/07=2$./0/5:6.?$0.$J:-$>:$56$/@2$C%$2A26/F
<560==J?$H2$032$@:B564$/:$;092$;:32$:1$0$120/-32$:1$/@2$32.-=/.$:1$/@5.
J203".$++Q$<52=>$V0J?$.:$51$J:-$032$0/$06$2A26/$06>$806$/092$.:;2
B@:/:430B@.?$!"==$72$A23J$B=20.2>$/:$32825A2$/@2;F

+,-&.#/+0,&!,!#,-%!#1+0,-
'*U$<!&+'$H22926>$56$/@2$;:6/@$0=.:$73564.$/@2$[NN#*\$'3:B@J?
H@58@$5.$0$;0,:3$2A26/$1:3$]*<$8:6/2./$26/@-.50./.F$+:;2$8=-7.
@0A2$/30>5/5:60==J$3-6$0$̂ ;$./0/5:6$13:;$/@253$++Q$<52=>$V0J$.5/2$06>
/@5.$5.$0$4320/$H0J$/:$.@:H$/@2$*<$4-J.$H@0/$1-6$]*<$5.?$06>?$:1
8:-3.2?$'()*+'*,-"Z$'@2$[NN#*\$/3:B@J$5.$8:I:3>560/2>$03:-6>
U-3:B2?$H@58@$5.$/:$.0J$/@0/$/@232$H5==$72$=:/.$:1$H2==I.5/2>$B:3/07=2
./0/5:6.$=:80/2>$0==$:A23$U-3:B2?$.:$51$/@232$5.$/@2$.=54@/2./$@56/$:1
4::>$8:6>5/5:6.?$J:-$H5==$72$ 56$ 1:3$.:;2$ 1-6F$%2$.0H$0$4320/
2R0;B=2$:1$/@5.$:6$^;$>-3564$]*<$<52=>$V0J?$H@26$=:HIB:H23
./0/5:6.$56$/@2$.:-/@IH2./$:1$/@2$KL$H232$07=2$/:$H:39$56/:$(:3/@236
+B056?$+:-/@236$<30682$06>$+H5/\23=06>$:6$/3:B:F
'@:.2$:1$J:-$H@:$96:H$;2$96:H$:1$;J$26/@-.50.;$1:3$&''G

8:6/2./.?$0.$72564$.:;2/@564$30/@23$>5112326/$56$/@2$8:6/2./$B3:I
430;F$!"A2$;26/5:62>$721:32$@:H$32=0R564$/@2.2$2A26/.$032?$7-/$/@2
32S-532>$.95==.$56$H:39564$/@2$706>.$06>$;-=/5B=523.$/:$72./$21128/$032
./5==$ 8:6.5>2307=2F$'@2$ 1560=$H22926>$ 56$+2B/2;723$73564.$ /@2
CP%%$&''G$8:6/2./$H@58@$5.?$0.$J:-$;54@/$5;04562?$:62$:1$/@2
;0,:3$2A26/.$:1$/@2$J203F$%2$-.-0==J$.22$B=26/J$:1$VWB2>5/5:6.
08/5A2$:6$&''G$03:-6>$/@5.$/5;2?$.:$2A26$51$J:-"32$6:/$06$0A5>$>0/0
;:>2.$26/@-.50./?$/@5.$5.$0$4320/$/5;2$/:$42/$:62$:1$/@2$B3:430;.
.-8@$0.$##''G$:6$J:-3$8:;B-/23$06>$0$.5;B=2$56/231082$7-5=/
72/H226$J:-3$.:-6>803>$06>$J:-3$354F$!1$J:-$>:$6:/$1068J$7-5=>564
:62$ J:-3.2=1?$ 56/231082$ 807=2.$ 032$ 0A05=07=2$ 06>$ )_X!]
DHHHF4_=5AF8:F-9E$@0.$7226$2R/32;2=J$@2=B1-=$56$/3J564$/:$32.:=A2

.:;2$56/23108564$5..-2.$0/$)N]WUF
!1$J:-"32$0$B@:62$:B230/:3?$J:-"==$B3:707=J$26,:J$/@2$%:392>$M==

U-3:B2$++Q$2A26/$:6$[N$̀ $[a$+2B/2;723?$H5/@$/@2$1-6$06>$40;2.
:1$B0..564$P'C.$0.$>2.83572>$=0./$;:6/@F

!2//&!!&!#%0#,-&#!3.%0,!
&U)KXM&$&UMVU&+$:1$/@2$8:=-;6$H5==$96:H$0==$07:-/$/@2$UK
+B356/.?$:34065.2>$/H582$0$J203$56$MB35=$06>$T8/:723F$'@2$32.-=/.$:1
/@2$+B3564$8:6/2./$@0A2$,-./$8:;2$:-/$06>$;092$A23J$@0BBJ$320>564
1:3$KL$8:6/2./23.F$!6$153./$B=082$5.$V0A2?$)NQKT?$.28:6>$5.$+/2A2?
)bCLO?$06>$/@53>$5.$M6>J?$)NO!P`OF$U=2A26$:-/$:1$/@2$a[$26/306/.
032$13:;$/@2$KLF$C:6430/-=0/5:6.$/:$/@2$=20>23.$06>$/:$2A23J:62
H@:$.@:H2>$/@2$32./$:1$U-3:B2$H@0/$/@2$KL$806$>:Z$'@2$++Q$2A26/
@0>$.=54@/=J$=2..$KL$B03/585B0/5:6?$H5/@$6562$:-/$:1$cd$26/306/.$13:;
/@2$KLF$X::9$:-/$1:3$/@2$0-/-;6$2A26/.$62R/$;:6/@$06>$=2/".$4:$1:3
2A26$;:32$KL$26/352.Z

4561-7#/89:;<:=#)>?><:#6@@A
O&TOM)M'!T($MC&T++$/@2$(:3/@$+20$.22;.$/:$@0A2$7226
S-5/2$10A:-307=2$1:3$/@5.$2A26/F$'@5.$@2=B2>$:-3$./0=H03/$:A23.20.
26/306/$ <3069?$ OU[U%&?$ /092$ /@2$ .28:6>$ B=082$ 72@56>$&24?
)d]*!?$H@:$0;0..2>$0$ 1562$ =20>564$.8:32$ 13:;$@5.$#5>=06>.
=:80/5:6F$M=/@:-4@$/@2$2A26/$H0.$:B26$/:$;-=/5$:B230/:3$26/306/.?
/@5.$/5;2$/@232$H232$6:$26/352.$:-/.5>2$/@2$+<$80/24:3JF$TA230==
.-BB:3/$ 1:3$ /@5.$2A26/$H0.$04056$ 32>-82>$ /@5.$ J203?$ 06>$0.$0
8:6.2S-2682$5/$H5==$72$>5.8:6/56-2>$0.$B03/$:1$0$30/5:60=5.0/5:6$:1$/@2
80=26>03$1:3$̂ bb^F$#06J$/@069.$/:$/@5.$06>$B32A5:-.$J203."$26/306/.
1:3$/@253$.-BB:3/F
Steve Redfern, G4AEQ

432MHz Contest August 2001
!B9?C;#+D;EF:8E#$BG;H#!;I:B89

Pos Call QSOs Points Mults Total Loc Best DX km Power Ant
1 G8VHI* 41 6495 38 246810 IO92FM ON1BIV 479 100 2x23Y
2 PE1EWR* 24 5815 29 168635 JO11SL GW8ASA 496 130 2x21Y
3 G6FQZ 25 4151 34 141134 IO91JR ON1BIV 439 100 17Y
4 G3MEH 29 3771 31 116901 IO91QS ON1BIV 398 10 2x23Y
5 G1KHX 18 3427 27 92529 IO81MI PE1EWR 451 120 19Y
6 G0GCI 23 3077 26 80002 JO01ED G4APJ 332 100 2x21Y
7 G0ODQ 19 2507 29 72703 IO91NQ G6LEU 329 100 2x21Y
8 G3YDY 17 2510 21 52710 JO01FQ ON1BIV 323 50 19Y
9 G0DVJ 13 1806 19 34314 JO01MX ON1BIV 293 50 5Y
10 G4APJ* 12 1688 18 30384 IO83UP G0GCI 331 25 19Y
11 2E1GUA* 5 611 10 6110 JO01FS ON1ALJ 242 10 13Y(2M)

* Certificate winners

During the 50MHz Backpackers Contest over the Jubilee weekend, Dave,
GW8ZRE/P, operated with this patriotic set-up!



79!"#$%& ♦ !"#$"%&"'()**)

!"#$%&$!"#$%&$

69H#6J5K-7#/89:;<:=#6@@A
M$<XM'$QM(V$B3:>-82>$=5//=2$08/5A5/J$>-3564$/@5.$8:6/2./F$UA26$.:?
/@2$2A26/-0=$H56623$;06042>$/:$H:39$15A2$./0/5:6.$D1:-3$:-/$:1$/@2
15A2$>5>$6:/$26/23$/@2$8:6/2./EF
C:6430/-=0/5:6.$/:$&:423$O5B23?$)_#U*?$1:3$H566564$/@2$8:6I

/2./$06>$/:$&:723/$<234-.:6?$)VN)(*?$1:3$8:;564$.28:6>F
Ian Pawson, G0FCT

69H#A6LM1-7#/89:;<:=#!;D:;NO;E#6@@A
T(XG$<!]U$+'M'!T(+$:-/$:1$/@2$_d$./0/5:6.$08/5A2$1:3$/@5.$8:6/2./
B-/$56$06$26/3JF$)VN)(*$32B:3/2>$e1=0/$706>$8:6>5/5:6.$H5/@$B::3
B3:B040/5:6$20./$I$H2./fF$*:H2A23?$)#N%XX`O$H0.$e.-3B35.2>$/:
H:39$.:$;06J$./0/5:6.f$13:;$@5.$B:3/07=2$=:80/5:6F
C:6430/-=0/5:6.$/:$&:723/$<234-.:6?$)VN)(*?$1:3$H566564$/@2

15R2>$./0/5:6$.28/5:6$:1$/@2$8:6/2./$06>$/:$(25=$%@5/564?$)NQ&L?$1:3
8:;564$.28:6>F$M=.:$8:6430/-=0/5:6.$/:$V0A5>$V:>>.?$)#N%XX`O?
1:3$H566564$/@2$Y:/@23."$.28/5:6$:1$/@5.$8:6/2./F
Ian Pawson, G0FCT

2nd 1296 MHz Contest, September 2001
!B9?C;#+D;EF:8E#$BG;H#!:F:B89#P!$Q

Pos Callsign Locator QSOs Score ODX Call ODX km Power Ant Equipment
1* GD4GNH IO74QD 13 3517 G4ZFJ 463 150 8x23EL FT736R
2* G4BRK IO91DP 15 2301 GM4WLL/P 461 40 67EL FT290+DB6NT+DL2AM
3 G3MEH IO91QS 21 1527 G4DEZ 164 50 4x35EL IC275E+DB6NT+DL2AM
4* G4JTJ IO92SD 12 1161 GD4GNH 356 20 35EL MMTVTR

!B9?C;#+D;EF:8E=#+:R;E<#P!+Q
Pos Callsign Locator QSOs Score ODX Call ODX km Power Ant Equipment
1* GM4WLL/P IO85NR 7 1134 G4BRK 461 18 67EL TR9130+DEM TVTR+AMP

* Certificate Winner

/+0,&!,
/)'&0().

The full rules of RSGB HF, VHF/UHF and Microwave contests were published in the RSGB Contesting Guide in January 2002
RadCom. Brief rules for non-RSGB contests, which are listed in italics above, can often be found in the ‘HF’ and ‘VHF/UHF’
columns. The HF and VHF Contest Committees both have websites from which comprehensive details are available. These are
www.rsgbhfcc.org and www.blacksheep.org/vhfcc RSGB Microwave Contest rules can be found on the Internet at: http://
www.g3pho.free-online.co.uk/microwaves/calendar2002.html

-$#/89:;<:<
Date Time Mode Contest Bands Exchange
2 Sept 1900-2030 CW RSGB Slow Speed Cumulative 3.5 RST + Name
7/8 Sept 1300-1300 SSB RSGB SSB Field Day 3.5-28 RST + S/N
7/8 Sept 0000-2359 SSB All Asia DX 3.5-28 RST + Age (YLs send XX!)
10 Sept 1900-2030 CW RSGB Slow Speed Cumulative 3.5 RST + Name
14/15 Sept 0000-2359 SSB WAE SSB 3.5-28 RST + S/N
18 Sept 1900-2030 CW RSGB Slow Speed Cumulative 3.5 RST + Name
21/22 Sept 1200-1200 CW Scandinavian Activity 3.5-28 RST + S/N
28/29 Sept 0000-2359 DIGI CQ/RJ WW RTTY 3.5-28 RST + CQ Zone
28/29 Sept 1200-1200 SSB Scandinavian Activity 3.5-28 RST + S/N
26 Sept 1900-2030 CW RSGB Slow Speed Cumulative 3.5 RST + Name

S-$#/89:;<:<
Date Time Mode Contest Bands Exchange
3 Sept 1900-2130 ALL RSGB 144MHz Activity 144 RST+SN+Locator
7/8 Sept 1400-1400 ALL RSGB 144MHz trophy 144 RST+SN+Locator
8 Sept 1100-1500 ALL RSGB 144MHz Backpackers 144 RST+SN+Locator
10 Sept 1900-2130 ALL RSGB 432MHz Activity 432 RST+SN+Locator
17 Sept 1900-2130 ALL RSGB 1.3/2.3Ghz Activity 1.3/2.3 RST+SN+Locator
22 Sept 0900-1300 ALL RSGB 2nd 70MHz 70 RST+SN+Locator+QTH
24 Sept 1900-2130 ALL RSGB 50MHz Activity 50 RST+SN+Locator

1BIE8TFU;# /89:;<:<
Date Time Mode Contest Bands Exchange
8 Sept 0900-2000 ALL RSGB 24GHz up 24G up RST+SN+Locator
22 Sept 0900-2000 ALL RSGB 10GHz Cumulative 10G RST+SN+Locator

AJ5#V#6J5K-7#/>N>CF:BU;<=#6@@A
M+$K+KMX$:6$/@2.2$706>.$/@2$./06>03>$:1$=:44564$H0.$A23J$@54@
H5/@$A23J$12H$B:56/.$72564$=:./F$*:H2A23?$;:32$8032$8:-=>$72$/0926
H5/@$/@2$=:44564$:1$83:..$706>$P+T.F
C:6430/-=0/5:6.$/:$&:723/$<234-.:6?$)VN)(*?$1:3$H566564$/@2

^_8;$+564=2$<5R2>$.28/5:6?$/:$/@2$+:-/@$Q53;564@0;$&0>5:$+:85I
2/J?$)dT*#`O?$1:3$H566564$/@2$^_8;$YM==$T/@23."$.28/5:6?$06>$/:
V0A5>$V:>>.?$)#N%XX?$1:3$4:564$B:3/07=2$13:;$+8:/=06>?$H566564

1.3/2.3GHz Cumulatives, 2001
A6LM#1-7#1>C:BW+D;EF:8E

                           11/10                          26/10                          05/11                     20/11                     05/12
Pos Callsign Norm Score Norm Score Norm Score Norm Score Norm Score Total QSOs ODX Loc Pwr Ant Equip
* 1 G8OHM/P 1000 4308 1000 4307 1000 3025 1000 2365 1000 2535 3000 105 601 IO82QL 130 8x23Y IC970H+tverter

A6LM1-7#!B9?C;#+D;EF:8E#$BG;H
                           11/10                          26/10                          05/11                     20/11                     05/12

Pos Callsign Norm Score Norm Score Norm Score Norm Score Norm Score Total QSOs ODX Loc Pwr Ant Equip
* 1 GD4GNH 919 3868 1000 2936 891 2842 1000 2158 1000 3569 3000 52 399 IO74QD 200 8x23Y FT736R
* 2 G4BRK 0 0 808 2373 1000 3189 847 1829 0 0 2655 51 461 IO91DP 40 67Y FT290+tverter
3 G4NBS 435 1834 738 2167 796 2541 996 2151 506 1806 2530 86 377 JO02AF
4 M0GHZ 1000 4208 749 2200 582 1857 590 1275 0 0 2339 56 582 IO81VK
5 G3MEH 748 3151 701 2061 704 2247 878 1895 580 2072 2330 86 481 IO91QS 50 4x35 IC275E+tverter
6 G8ZQB 359 1514 556 1634 660 2106 803 1734 379 1355 2019 74 287 IO92JN 100 40 LY FT225R+tverter
7 G0ODQ 732 3083 600 1763 616 1967 0 0 448 1599 1948 69 468 IO91NQ 60 35Y FT736
8 G4THI 266 1123 500 1468 531 1696 577 1246 0 0 1608 48 270 IO93HD 100 35Y FT736
* 9 G4JTJ 204 860 374 1099 0 0 292 632 270 965 936 42 356 IO92SD 20 35Y ?+tverter
* 10 PE1EWR 359 1512 247 726 152 487 329 711 129 462 935 16 437 JO11SL 10 2*25LY TS790E

A6LM1-7#!B9?C;#+D;EF:8E#+:R;E
                           11/10                          26/10                          05/11                     20/11                     05/12

Pos Callsign Norm Score Norm Score Norm Score Norm Score Norm Score Total QSOs ODX Loc Pwr Ant Equip
* 1 GM4WLL/P 1000 830 1000 1945 0 0 1000 51 0 0 3000 12 468 IO85NR 18 67Y FT290R2+tverter

656@1-7# 1>C:BW+D;EF:8E
                           11/10                          26/10                          05/11                     20/11                     05/12

Pos Callsign Norm Score Norm Score Norm Score Norm Score Norm Score Total QSOs ODX Loc Pwr Ant Equip
* 1 G8OHM/P 0 0 1000 825 1000 1510 1000 748 1000 638 3000 29 265 IO82QL 30 67Y IC970E+tverter

656@1-7#!B9?C;#+D;EF:8E#$BG;H
                           11/10                          26/10                          05/11                     20/11                     05/12

Pos Callsign Norm Score Norm Score Norm Score Norm Score Norm Score Total QSOs ODX Loc Pwr Ant Equip
* 1 G3MEH 1000 1622 1000 1177 1000 1431 989 865 469 288 3000 32 481 IO91QS 10 67Y IC275E+tverter
* 2 G8ZQB 342 555 735 866 612 876 933 816 1000 614 2668 30 287 IO92JN 20 60Y FT480+tverter
3 G4BRK 0 0 792 933 763 1093 1000 874 0 0 2555 23 427 IO91DP 30 80cm Dish FT290+tverter
4 GD4GNH 146 238 728 857 325 466 589 515 838 515 2155 11 342 IO74QD 40 84LY FT225RD+tverter
5 M0GHZ 725 1177 693 816 560 802 688 602 0 0 2106 23 582 IO81VK
6 G4THI 88 144 293 346 539 772 395 346 0 0 1227 13 228 IO93HD 4 25Y FT290+tverter
* 7 PE1EWR 423 687 0 0 0 0 0 0 0 0 423 3 398 JO11SL 7 25Y IC260E+tverter

/@2$̂ _8;$Y+564=2$T/@23"$.28/5:6F
T6$[_8;?$8:6430/-=0/5:6.$/:$&:423$O5B23?$)_#U*?$1:3$H566564

/@2$+564=2$TB230/:3$.28/5:6$06>$04056$/@2$+:-/@$Q53;564@0;$&0>5:
+:852/J?$)dT*#`O?$1:3$H566564$/@2$YM==$T/@23."$.28/5:6F
<3069$X00626?$OU[U%&?$32825A2.$/@2$TA23.20.$26/306/$823/515I

80/2$1:3$7:/@$̂ _8;$06>$[_8;F$<560==J?$g$'$g:J82?$)Ng'g?$H56.$/@2
^a%$+564=2$M6/2660$823/51580/2$1:3$@5.$26/3J$:6$̂ _8;F
Mike Goodey, G0GJV

2nd 2.3GHz Contest, 2001
!B9?C;#+D;EF:8E#$BG;H#!:F:B89#P!$Q

Pos Callsign Locator QSOs Score ODX Call ODX km Power Ant Equipment
1* G3MEH IO91QS 5 426 G3XDY 130 10 67EL IC275E+DB6NT+DL2AM
2* GD4GNH IO74QD 1 287 G8ZQB 287 10 84Q FT225+TVTR+AMP
3 G4BRK IO91DP 1 76 G3MEH 76 30 90cm FT290+DB6NT+AMP
* Certificate Winner
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DON FIELD, G3XTT
105 Shiplake Bottom, Peppard Common,
Henley on Thames, RG9 5HJ.
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ON[%R HeN NLI NH` NHI NNS NHc NNe NHH NNH HfeS
OS&U# HS` NLe NNN NHL NNS NHc NNe NIS NHe HfSH
ON9$$ HNN H`f NIK HfS NNH NIS NNH Hc` NIH HKcf
OUNa9d IfN He` HcS Hfe NHf NIf NHL HcK NLS Hefe
ONO)P IeH HSK NLN HKS NNN NI` NNN NLK NHf HefH
ON!"8 HNN HKI HcN H`` NIS HcN HcK HKN Hf` HeI`
OSZ&[ I`I HH` H`` HfN NH` NL` NIf NLL Hcc HeLc
ON$9X IHc HNS HcS HfN NHc HcI NHN HK` NLI HSeI
ON$&[ IIc HNI H`e HS` NH` HcH NIS H`` Hf` HNKc
ONDR! ILK HLI HSK HeN NIK NLI NIe Hce Hcf HNNI
ONT]W IHe IeS HeS H`K NIf NIL NLS H`H H`f HHcI
ON)X& KH HHH Hff HN` NHK HSf NLe HSS Hf` HHIc
O%N##" ISf HIL HeS HKS NIc He` H`K HNI HHK HIfe
ON]a# IL` IfH HeK IcL NHK H`K NIN HSe HfK HIfI
ON[%P KL HIH HKK HIN NHe HS` HfI Hee HS` HILK
OS#$a SL I`K HIf IKc NHH HKN NIK HeI Hcc HLeS
ON)OU IHc Icf NIK HSL Hfc HSK Hef INI HNe HLSH
OL$!% K` IeN HHc IfS NLI HKI HcS HNI Hce HLIe
OeD# K` HHS HfN HIf NIL HIL HfH ISS HSH IcfL
ON][U Sf IKN HHc IHH NHK HIS NHH HHc NLK Icec
OLaWb I Hc IKS HKL H`H NLL NIN HcS NLf IcSI
%eRbb NS IIH HL` IfS H`c HNf H`I HHe HKN IfIN
ONdZX e IHK INI L NNH Hcf NNL HKN NLe I`cL
OS9'9 f `` I`H IeS HcS HNN NLL HLe HKH I`Le
%LRU9 Se IIe INf L H`` HIc HKN HLS HHe ISfK
OSd9O^% He ef IN` L HcL HIN HfS IcH HeI ISeL
OSZU$ H SS IeI `` NLH ee Hff ec He` IHNe
O%SZ&[ SN c` INS `` IKN II` Ie` IH` Iff IILN
OLD'9 I ce IHS L HNN eN HeI eH HH` ILNK
OSX][ SL `c ILN ef Iff ILe If` `S IKf ILLH
%%L&P) Nc KH IHH Sc Iff `K IKf KI IKL cHe
%Lbd# IL K` IIc c HLf `N IKN eI IHK fHK
R]"'RO" cH IKc HH` IfI HcK HNf HfK HIf HKK Ic`I

:&#E$AM
ON[%R HS` HfI NHS NHI NNN NHH NNI NLf NHN H`cL
ON9$$ HHH HSf NLS HfS NLS HcI NLN H`I HfH HeLc
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ON!9U cK HLS HKI HKL NI` H`c NLH HeN HfL HHeH
ONT]W IHS IeL HeL H`K NLc Hc` Hff HeK Hef HHLf
ONDR! ILe IHN HHL HeN H`H H`S HfL HeN HeK HLNK
ONdZW Sc IHS HLf He` NLI HfN HcS HSf HKI HLHe
ON]a# ILK IS` HSe IcL Hcf HeN Hfe HHI HeI IccK
OeD# K` HHN HfN HIf Hcc HLc H`I ISS HSI Icee
OS#$a N` IIN Iff IKc HSK HHc HKc HHS HeH I`H`
OL$!% KN ILK HLN IfS HIK I`` HHe IfL HeN IKL`
ON][U SI cL I`e IHL HNI IKI HeK I`` HLI ISeH
OSZU$ L SN IIK `` HHI Nf HHH SS Iff cSc
%%L&P) HK NI fI Sc ce NH fS Hf ff eIS
O%SZ&[ NK `c II` `` INf cc IN` ILc INf cNL
?N%.?0%FFO FOO LCB LLB LJK LCB LOB LFI LBC F=OO
d+Q3(1+.1/=,+(f(Z?35>+-(HLLHC(#-+<.-+1(>0(ONO)P;(4+,-0j35<1QC?5B
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0_JN H\B=L\CCB
0(L@ B\LJO\KBB
0(K> C\BKI\LHI

QSLs for the April VK9ML Mellish Reef DXpedition have now been sent out.



HF HF HF HF
DON FIELD, G3XTT
105 Shiplake Bottom, Peppard Common,
Henley on Thames, RG9 5HJ.
e-mail: hf.radcom@rsgb.org.uk

82 !"#$%& ♦ !"#$"%&"'()**)

!"!"

The RSGB Propagation Studies Committee provides propagation predictions on the Internet at
www.g4fkh.demon.co.uk  The page is updated monthly. The provisional mean sunspot number
forJuly 2002 issued by the Sunspot Data Centre, Brussels, was 99.9. The maximum daily sunspot
number was 192 on 28 July and the minimum was 52 on 12 July. The predicted smoothed sunspot
numbers for September, October and November are respectively: (SIDC classical method –
Waldmeier’s standard) 98, 96, 94 (combined method) 88. 85, 81.

Key: Each number in the table represents the expected
circuit reliability, eg '1' represents reliability between 1 and
19% of days, '2' between 20 and 29% of days etc. No signal is
expected when a '.' is shown. Black is shown when the signal
strength is expected to be low to very low; blue when it is expected
to be fair and red when the signal is expected to be strong.

HF F-Layer Propagation Predictions for September2002
   3.5MHz    7.0MHz   10.1MHz   14.0MHz   21.0MHz   24.9MHz  28.0MHz

Time 000011111220 000011111220 000011111220 000011111220 000011111220 000011111220 000011111220
(UTC) 246802468020 246802468020 246802468020 246802468020 246802468020 246802468020 246802468020
*** Europe
Moscow 84......2678 882....27888 484222358888 .27666778822 .1689999862. ....2332.... ............
*** Asia
Yakutsk ............ ........1531 642...257887 227666778774 ..27773..... ...4652..... ...343......
Tokyo .........2.. ........47.. .......3671. .....12335.. ....21...... ...242...... ....2.......
Singapore ............ ........454. .......47761 ......17873. .....16762.. ....13564... .....233....
Hyderabad ............ ........1233 3......17777 1.....168876 ..655688862. ..58888984.. ..36778872..
Tel Aviv 67......3445 882....18888 9581..168887 7.8755688798 ...333333.3. ............ ............
*** Oceania
Wellington ............ .......47... .....1278... ...256667... ....22...... ....22...... ............
Perth ............ ........345. .......3654. .......4421. .....344.... ..224643.... ...345......
Sydney ............ ........46.. .......466.. ......2544.. ....3665.... ..236773.... ...3555.....
Honolulu ............ ..2......... .2651....... ..2542...... ............ ............ ............
W. Samoa ............ ............ ..4311...... ..256541.... ....343..... .....22..... ............
*** Africa
Mauritius 1........... 5.......1555 4.......5666 2......37764 .......662.. .......43... .......21...
Johannesburg 78.......155 99......7999 89......9999 371....29998 ..665468987. ..677778984. ..47777896..
Ibadan ............ 24.......112 777.....1567 5393...14666 2.9887778632 2.8888888632 ..777777762.
Nairobi ............ 1........... 22......1.11 55......2134 .26421146753 ..666556752. ..37777773..
Canary Isles 665......665 8881....3888 8886...26888 868753467888 2.3888889953 ...6878885.. ...4555563..
*** S. America
Buenos Aires 111......... 878.......37 657.......35 4252.....143 ...35211474. ....532356.. ....432354..
Rio de Janeiro ............ 324.......23 436......244 214......432 ..2363236851 ....654577.. ....554466..
Lima ............ 211........1 1111.......1 ...3........ ...6.311232. ...3.42233.. .....32232..
Caracas ............ 111........1 223.......12 3134......22 ....521113.. ....476676.. ....254464..
*** N. America
Guatemala ............ 222........1 2122.......1 ...2........ ............ .....2..2... ............
New Orleans ............ 211........1 3341.......2 1.11......12 .....677772. .....47786.. .....35564..
Washington 11.......... 666........6 8785......47 634251..1378 .....777773. .....36674.. .....23342..
Quebec 66........26 887.......88 6231.....265 ...52..1253. ...2566675.. ....455554.. ....333442..
Anchorage ............ 231......... 232........1 ..1....1223. ........34.. .........2.. ............
Vancouver ............ .21......... 122......... ............ .......244.. .......233.. ............
San Francisco ............ 122......... 111......... ............ .......232.. .......342.. ........2...
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QSL used by Korean stations to
celebrate the 2002 FIFA World Cup.
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The shack of German SWL Peter
Sinke.
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The 50ft length of wire centre fed with home made twin-line feeder. In the
foreground is a PA0SE coax balun. This arrangement was replaced with 450Ω
ladder line all the way back to the outside of the shack, with a short length of
coax through the wall to the ATU.

Fig 1: The ‘Comudipole’ arrangement. This allows the use of low-loss twin
feeder to be used in conjunction with coax cable. The coax cable section is
used in order to negotiate areas where the use of twin feeder is not practical,
such as in a conduit with other cables or in metal ducting in apartments. The
coax section should be kept as short as possible to minimise losses.
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Left: a Link 110 camera; right, a selection of cameras, including a Philips LDK90 and LDK14, and a Link 130 and 120, all courtesy of Paul Read.



VHF/UHF Antennas - NEW
Antenna Toolkit II 
The Antenna File 
Backyard Antennas
HF Antenna Collection    
HF Antennas for all Locations
Practical Antennas for Novices     
The Antenna Experimenters Guide

ARRL Simple and Fun Antennas -NEW
ARRL Yagi Antenna Classics 
ARRL Antenna Compendium Volume 2
ARRL Antenna Compendium Volume 3
ARRL Antenna Compendium Volume 5
ARRL Antenna Compendium Volume 6
ARRL Antenna Book 19th Edition
ARRL Stealth Amateur Radio
ARRL Vertical Antenna Classics  
ARRL More Wire Antenna Classics
ARRL Wire Antenna Classics
ARRL Physical Design of Yagi Antennas

Digital Modes for all occasions - NEW
Radio Communication Handbook    
PMR Conversion Handbook 
RSGB Technical Compendium
Radio & Electronics Cookbook
Radio Data Reference Book 
Technical Topics Scrapbook 1985-89 
Technical Topics Scrapbook 1990-94
Technical Topics Scrapbook 1995-99
Technical Topics Set 

ARRL Digital Signal Processing Technology
Power Supply Cookbook -NEW
ARRL 2002 Handbook - NEW
ARRL HF Digital Handbook. 2nd Ed.NEW
ARRL Low Power Communications 
ARRL Solid State Design 
ARRL W1FB’s Design Notebook

RadCom 1953-63 Set CD-ROMs
RadCom 1964-69 Set CD-ROMs
RadCom 1970-75 Set CD-ROMs    
RadCom 1976-80 Set CD-ROMs
RadCom 1981-85 Set CD-ROMs 
RadCom 1986-90 Set CD-ROMs    
RadCom 1991-95 Set CD-ROMs
RadCom 1996 CD-ROM
RadCom 1997 CD-ROM
RadCom 1998 CD-ROM
RadCom 1999 CD-ROM
RadCom 2000 CD-ROM
RadCom 2001 CD-ROM - NEW
RadCom Easibinder

£16.99
£29.99
£16.99
£17.99
£16.99
£14.99
£9.99
£13.99
£14.99
£34.99

£34.99
£24.99
£27.99
£12.99
£12.99
£12.99
£18.99

£13.99
£24.99
£18.99
£18.99
£9.99
£7.99
£7.99
£17.99

£16.99
£14.99
£12.99
£12.99
£17.99
£19.99
£27.99
£12.99
£12.99
£12.99
£12.99
£12.99

ID11

MUG

ITSHM
ITSHL
ITSHXL
ITSHXXL

ITPL
ITPXL
ITPXXL

£29.99
£29.99
£29.99
£29.99
£29.99
£29.99
£29.99
£19.99
£19.99
£19.99
£19.99
£19.99
£19.99

£4.99

£9.99
£9.99
£9.99
£9.99

£9.99
£9.99
£9.99

RC5363
RC6469
RC7075
RC7680
RC8185
RC8690
RC9195
RC96
RC97
RC98
RC99
RC00
RC01
EAZI

LOCE

LOCD

RAMW

DMFO
RHPB
PMRC
TEC1
RECB
RDRB
TTSB
TTSB2
TTSB3
SET

DSPT
PSCB
AH02
HFDH2
LPCM
SSDD
DENK

IOTA Directory
11th Ed.

M
L
XL
XXL

L
XL
XXL

VUAN
ATK2
TAFE
BKYA
NACO
HFAL
PAFN
TAEG

SAFA
YAAC
ACV2
ACV3
ACV5
ACV6
ANTB
STAR
VACS
MWAC
WACS
YAGI

Locator Map of Europe
Wall (folded)
Locator of Europe
(A4 card for desk)
Radio Amateur World Map

£1.99

£2.99

£4.99

YGVU
VHFH
VHFM

VHDX

£8.99

£19.99

£19.99

RF Components
and Circuits - NEW
Guide to EMC

ARRL Radio Frequency
Interference Book

Guide to VHF/UHF
VHF Contesting Handbook
VHF/UHF Handbook

DIR VHF/UHF DX Book

£22.50

£19.99

£17.99

£14.99
£12.99
£49.99

£15.99

RFCC

RAGE

RFIB

CB03

BHCD

Even when the Sparrows are Walking
Perera’s Morse Key Collectors CD
Amateur Radio - First 100 years

RW Reflections in a rose bowl

SPAR
TCRC
FOHY

RIRB

RSGB Yearbook 2003            

Buckmaster Ham Call CD-ROM

£15.99

£41.99

£11.89
£21.24
£16.14
£16.14
£8.49
£6.79
£6.79
£15.29

£14.44
£12.74
£11.04
£11.04
£15.29
£16.99
£23.79
£11.04
£11.04
£11.04
£11.04
£11.04

RADCOM
£25.49
£25.49
£25.49
£25.49
£25.49
£25.49
£25.49
£16.99
£16.99
£16.99
£16.99
£16.99
£16.99
£7.99

GENERAL TECHNICAL
£14.44
£25.49
£14.44
£15.29
£14.44
£12.74
£8.49
£11.89
£12.74
£29.99

£29.74
£21.24
£23.99
£11.04
£11.04
£11.04
£16.14

IOTA
£9.99     £8.49

T SHIRTS

POLO SHIRTS

(There is no members discount on IOTA goods)

£1.69

£2.54

£4.24

MAPS

VHF/UHF
£7.64
£4.25
£16.99

£16.99

EMC
£19.12

£16.99

£15.29

HISTORY
£12.74
£11.04
£42.49

£13.59

£13.59

£35.69

CALL BOOKS

ANTENNA BOOKS

OTHER PUBLISHERS

Radio Society of Great Britain, Lambda House,
All items are subject to Post & Packing - £1.50 for 1 item - £2.95 for 2 or more

RSGB 

www.rsgb.org/shop

RSGB 

OTHER PUBLISHERS

OTHER PUBLISHERS

OTHER PUBLISHERS

OTHER PUBLISHERS

OTHER PUBLISHERS

MEMBERS PRICES SHOWN IN RED

AVAILABLE SEPTEMBER
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International Microwave Handbook - NEW
Microwave Handbook - Bands & Equipment
(Members Only - special price 40% off)
Microwave Lectures & Other Papers 
Microwave Newsletter - inc postage

UHF/Microwave Experimenter’s Manual
UHF/Microwave Project Manual Vol. 1
UHF/Microwave Project Manual Vol. 2

£24.99

£18.99
£13.99
£11.15

£17.99
£17.99
£12.99

MICROWAVES
IMHB
MHB3

MLOP

UMEM
MWPM
MWP2

£21.24

£11.39
£11.89
£9.50

£15.29
£15.29
£11.04

£3.99
£9.99
£4.99
£14.99
£5.00
£5.99
£9.99

£9.99
£6.00
£14.00
£13.99

£11.04
£8.49
£16.14

£11.04
£7.64

SUNDRIES
Luxury Baseball Cap RSGB
Callsign Lapel Badge - Deluxe
Callsign Lapel Badge - Standard
RSGB Lapel Badge - Standard
RSGB Tie - Dk. Blue / RedDiamond
RSGB Tie - Single Diamond
RSGB Silk Tie - Burgundy / Stripe 
POLO SHIRT Poly/Cotton Red L
POLO SHIRT Poly/Cotton Red XL
POLO SHIRT Poly/Cotton Red XXL
POLO SHIRT Poly/Cotton Blue L
POLO SHIRT Poly/Cotton Blue XL
POLO SHIRT Poly/Cotton XXL

(The above items are only available to members)

OTHER PUBLISHERS

BCAP
DLLB
CSLB
RSGB
TBLU
TCRE
TRED
PORDL
PORDXL
PORDXXL
PONYL
PONYXL
PONYXXL

£4.99
£4.50
£4.00
£2.99
£7.99
£7.99
£12.99
£9.99
£9.99
£9.99
£9.99
£9.99
£9.99

Low Power Scrapbook
G-QRP Club Circuit Handbook
The LF Experimenters Handbook

ARRL QRP Power
ARRL W1FB’s QRP Notebook

£12.99
£9.99
£18.99

£12.99
£8.99

QRP (LOW POWER)

£19.54
£2.54
£9.34
£16.14
£15.29

OTHER PUBLISHERS

LPSB
GQRP
LEHB

QRPP
QRPN

Foundation Licence Now! - NEW
Amateur Radio Explained
Novice Licence Student’s Notebook 
Radio Amateurs’ Examination Manual
RAE Revision Notes
Revision Questions for the Novice RAE 
Training for the Novice Licence
Instructor’s Manual

ARRL Best of New Ham Companion
RS Novice RAE - Additional Worksheets  
RP Radio Amateurs’ Question & Answers
RP RAE End of Course Test Papers

FNOW
AREX
STN3
RAE2
REVN
NOVQ
TFNL

BNHC
WKSH
QARM
ECTP

£3.39
£8.49
£4.24
£12.74
£4.25
£5.09
£8.49

£8.49
£5.10
£11.90
£11.89

TRAINING

MOHB
AROM
PREG
YFAS
YGTP
HFAR

DXCC
DOTE
HIKI
LDXG

Mobile Handbook 
Amateur Radio Operating Manual
Prefix Guide
Your First Amateur Station  
Your Guide to Propagation
HF Amateur Radio

ARRL DXCC Countries List
ARRL DXing on the Edge
ARRL Hints & Kinks - New 15th Ed
ARRL ON4UN’s Low Band Dx-ing

Tune in the Universe
Space Radio Hand
Satellite Anthology
Satellite Handbook
The Weather Satellite
Handbook

OPERATING AIDS

SATELLITE - ARRL
TUNI
SRHB
ANTH5
SATH
WSHB

£22.99
£2.99
£10.99
£18.99
£17.99

£11.89
£21.24
£7.64
£6.79
£8.49
£11.89

£3.39
£23.79
£9.34
£22.94

OTHER PUBLISHERS

£13.99
£24.99
£8.99
£7.99
£9.99
£13.99

£3.99
£27.99
£10.99
£26.99

£14.44
£14.44
£44.00
£84.00
£118.50
£28.00
£52.50
£74.50

PE01
PE00
QST1
QST2
QST3
QSTC
QSTC2
QST3

QST MAGAZINE - ARRL
QST, NCJ, QEX CD - NEW £16.99
QST, NCJ, QEX CD       £16.99
QST 1 Year Sub - Air Mail
QST 2 Yrs. Sub - Air Mail
QST 3 Yrs. Sub - Air Mail
QST 1 Year CD
QST 2 Year CD
QST 3 Year CD

IMCD
MCRA

MCEL
IMTC
INMC

£14.99
£4.99

£8.99
£9.99
£9.99

Instant Morse CD-ROM 
Morse Code for Radio Amateurs

Morse Code The Essential Language
Your Introduction to Morse Code (2 tapes)
Your introduction to Morse Code (CD)

ARRL

MORSE CODE
£12.74
£4.24

£7.64
£8.49
£8.49

Value Log Book Receiving
Value Log Book Transmitting

LOG BOOKS & LOG SHEETS
£4.24
£4.24

LBRX
LBAR

£4.99
£4.99

£9.99

£12.99
£11.99

OTHER PUBLISHERS

Packet Radio Primer 

APRS Tracks, Maps & Mobiles
ARRL Packet, Speed & More Speed

PRPR

ATMM
PSMS

£8.49

£11.04
£10.19

SPECIAL MODES

Cranborne Road, Potters Bar, Herts EN6 3JE

SHOP

All major credit cards accepted.

or Tel: 0870 904 7373

SHOP

OTHER PUBLISHERS
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JEREMY BOOT, G4NJH
E-mail: jp.boot@ntlworld.com
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;-+-J6:4->%!:@%-I-4%*4%;6:F-%A*/
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=F-%;6-%4-)%;-+-J6:4-%A-I*7-
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WWW.WWW.WWW.WWW.WWW.
eQSO www.eqso.org/
G3ZHI pages www.qsl.net/g3zhi/
GJ7JHF www.geocities.com/gj7jhf/ilinking.html
Boatanchors www.boatanchors.com/page2.html
US Early Radio History www.ipass.net/~whitetho/
Amateur Radio after WWI www.ipass.net/~whitetho/

part2.htm#postWWIamateurs
G4NJH site http://go.to/g4njh

Visit the US Early Radio History site for interesting, well-written information.
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REV GEORGE DOBBS, G3RJV
St Aidan’s Vicarage,
498 Manchester Road,
Rochdale OL11 3HE.
E-mail: g3rjv@gqrp.com
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A fine 40m transceiver, displayed at Arkiecon 2002, built using copper
islands and direct wiring techniques.



DAVE PICK, G3YXM
178 Alcester Road South,
Kings Heath,
Birmingham B14 6DE.
E-mail: lf.radcom@rsgb.org.uk
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LA8AK’s loop aerial and preamplifier.
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The 1944 Hellschreiber machine.
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Members of the Italian-Tunisian 3V8KO team landing on Kuriat I, AF-092.
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WWW.WWW.WWW.WWW.WWW.
Wimo Electronics www.wimo.com

Eisch Electronics www.eisch-electronic.com

DC9UP 10MHz OXCO www.walter-schroeer.de/id24.htm The 10MHz DC9UP ovened crystal oscillator.
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JOHN HEATH, G7HIA
Chestnuts, Desford Lane, Kirkby Mallory,
Leicester LE9 7QF.
E-mail: g7hia@amsat.org
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WWW.WWW.WWW.WWW.WWW.
Keplerian elements

www.celestrak.com

Kolibri http://kolibri.ozweb.nu

Starshine
www.azinet.com/starshine

)#*+,-'"#!"#$%&./01/%,#20#3%'34'%2"#0/&+2%'#-"/+05#+6
,+642"!7#)-01""#%65#-"/+1""#%/"#+6#8+'0,"2/"!

10 INPUT "MEAN MOTION"; MM
20 INPUT "ECCENTRICITY"; ECC
30 T=1440/MM
40 A=331.25*T^(2/3)
50 APOGEE=A*(1+ECC)- 6378
60 PERIGEE=A*(1- ECC)- 6378
70 PRINT "Period= "; T; " Apogee= "; APOGEE;
75 PRINT " Perigee= "; PERIGEE
80 PRINT "Semi-Major Axis = "; A

".9=, >-4='>+29+='Y'JLBQINQ[HJN'4=@'U00-=2*90928'''YIBIIJJQJN;
,9D-. ."/+05#9:7:;<#,+642"!=

)-01""##>9?7@:#8,=
."/+1""##>A;7;B#8,7

C%DE30-F 6%"G
60+20G

""1+/".
"542+2'%
H,8I

"16%EJ
HC%5K,8I

NHQLIBIJJ LONOBLJ IPBHJN F
WONOLBNJJ P[OOBLJ LQBP[H PHBWF
QNOLJBQJJ H[N[BLJ PJBHOH JIBQF
OHOLJBIHJ PWLIBQJ [[BOWH INBOF
NHQIHBHHJ Q[LJBQJ POBOJH JPBWJF

Table 1: Showing the last few days of flight of Kolibri.

Polishing Starshine mirrors,  under the watchful eye of Ted Coleman, G1LGO,
(left) and Cliff Shuttlewood (right).
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CLASSIFIED ADVERTISEMENTS

Classified advertisements 58p per
word (VAT inc.) minimum 14 words
£8.12. All classified advertisements
must be prepaid. Please write clearly.
No responsibility accepted for errors.
Latest date for acceptance is 1st
month prior to publication.
Cheques should be made payable
to RSGB. Copy and payment to:
Jan Forde, Lambda House, Cranborne

Rd, Potters Bar, Herts EN6 3JE.
Tel:  0870 904 7377   Fax: 0870 904 7378
E-mail: adsales@rsgb.org.uk

MARTIN LYNCH & SONS
SPONSORS OF THE

LEICESTER AMATEUR RADIO SHOW 2002
SEE YOU THERE

  TEL: 0208 566 1120
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PEMBROKESHIRE SEASIDE holiday home
sleeps four from only £150 per week. See
www.pembrokeshire.thersgb.net, or send for
brochure to G3XDV, 10 Cornmead, Welwyn
Garden City, AL8 7QR.

MISCELLANEOUS

CALL IN ON THE ‘GOOD NEWS’ CHRIS-
TIAN NETS! Every Sunday at 8am on
3747kHz and around 7047kHz and 144.205
at 3pm sharing Christian fellowship over the
air. Info from WACRAL, 51 Alma Road,
Brixham, South Devon TQ5 8QR
Tel: 01803 854504

FOR INFORMATION, tutorials and books
about all aspects of radio and electronics, visit:
www.radio-electronics.com

KINGS PATENT AGENCY LTD Patents -
Trade Marks - Designs. Literature and fees
on request.   Tel: 020 7248 6161.
www.kingspatent.co.uk

VIDEO TAPE CONVERSIONS to and from all
modes NTSC : SECAM : PALN : PALM Digital
processing. Fast and economic service. Also
‘cine’ conversions. g4wmp@qsl.net
Phone 01932 846139.

QSL CARDS

FULL COLOUR BOTH SIDES QSL CARDS
for under £70 per 1000 QSL cards. For info
send SAE to Qslers P.O. Box 184 Northamp-
ton NN3 9JH or E-mail: Qslers@aol.com

FULL COLOUR QSL CARDS , plus our low
cost, conventional cards. Personal designs our
speciality. LSAE for samples:- The Standfast
Press, South Drive, Inskip, Preston PR4 0UT.

G4TJB QSL CARDS printed to your specifi-
cation, send large SAE for samples and full
product list. Unit 6, Worle Industrial Centre,
Coker Road, Worle, Weston-Super-Mare
BS22 6BX. Tel/Fax: (01934) 512757.

QSL CARDS OF QUALITY Specialising in
personalised designs incorporating photo-
graphs. Large S.A.E. for samples to: Admiral
Printers, 12 Faraday Court, Park Farm North,
Wellingborough, Northants NN8 6XY.
Tel 01933 400883.

UX5UO QSL PRINT SERVICE. Quality QSL
cards. From £20 for 1000. For samples and
prices please send SAE to: Vlad, M0UNF, 43
Nine Acres Road, Cuxton, ME2 1EN.

FOR SALE

AR8200 SCANNER, AS NEW. With Discone
aerial, Scanner Directory, PC interface. £260
ono. Barrie Kissack 0127 181 6539
E-mail: barrie@kissack.org.uk

AERIAL POLES 6.7m TELESCOPIC. These
fibreglass poles make ideal supports for light-
weight HF longwires or verticals. £17 inc. p&p.
Details at http://www.qsl.net/g3cwi Cheques
payable to Richard Newstead, 89 Victoria
Road, Macclesfield, Cheshire SK10 3JA.

ALUMINIUM TUBE. Heavy-duty (scaffold)
tube approx. dimensions 20’ long 2” dia. 11/64”

(4.5mm) wall thickness, 20’ and 10’ lengths
available @ £1.80 + VAT per ft. C.W.O. Rusper
Hire (Crawley)
01293 87 1621 office hours only.

CONSIDERABLE QUANTITY immediate
Post War components, valves. eg. 807, EF50
etc. Buyer collects (Bath) best offers. McClune
(ex GI2BGM) Tel: 01 225 311748.

FIBREGLASS TUBE High strength tube,
square box, rod and other sections all from
stock in 6m lengths. Engineered Composites,
Chester. Tel: 01244 676000
www.engineered-composites.co.uk

GAREX ELECTRONICS VHF/UHF
accesories and aerials, PMR equipmnt and
spares. www.garex.co.uk PO Box 52 Exeter
EX4 5FD.

ISOLATED INTERFACES for PSK31-SSTV-
RTTY-WSJT. Suitable for SOUNDBOARD
PROGRAMS. NEW INTERCHANGEABLE
LEAD model available. see www.g3liv.co.uk
johnny@melvin.com   Phone 0191 2843028.

MONEY BACK GUARANTEED if G2DYM
anti-tvi, anti interference aerials don’t outper-
form any other commercial wire aerial. For
information & testimonials send Large
S.A.S.A.E:- G2DYM, Uplowman, Devon, EX16
7PH. 01398 361215 Anytime.

PEGASUS BOOK OF Q-CODES QAA -QZZ
third edition out May. £10.50 inclusive p&p.
Cheques: R. Benham Holman, Uplowman,
Devon EX16 7PH.

FERRITE BEADS  for current baluns/chokes/
line isolators. Qty 50 £18.95 inc.
Ferromagnetics P.O. Box 577, Mold, Flints
CH7 1AH

PROGRAMMED PROMS, PMR & MORE
Details: www.atlantacomms.co.uk or SAE: At-
lanta Communications (RC), PO Box 5,
Chatteris, PE16 6JT

THE RF KIT CATALOGUE. Send 2 x 2nd
class stamps or browse www.rf-
kits.demon.co.uk. Hands Electronics, Tegryn,
Llanfryrnach, Dyfed SA35 0BL
Tel: 01239 698427.

BRING & BUY

ADVERTISE OR AUCTION your surplus
equipment at http://www.bringandbuy.cjb.net

COMPUTER  SOFTWARE
& HARDWARE

SD - EI5DI’s CONTEST LOGGERS. HF
£25.00, VHF £25.00, both £39.00. Paul O’Kane,
36 Coolkill, Dublin 18. (00353 1295 3668)
www.ei5di.com

SHACKLOG 5.5 - Probably the most popular
UK written and UK supported logging software.
£32.00. With IOTA add-ons £42.50. SASE +
disk for demo copy. Alan Jubb, G3PMR, 30
West St., Gt Gransden, Sandy SG19 3AU.
01767 677913. www.shacklog.co.uk

HOLIDAY
ACCOMMODATION

NORTH WALES, CARAVAN, BUNK HOUSE,
CAMPING. Elevated site. Use of shack and
beam antenna. Open all year. Rural setting.
“Tynrhos”, Mynytho, Pwllheli LL53 7PS
(01758 740712).
tynrhosdiving@btinternet.com
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REPAIR AND SERVICING TO ALL TWO WAY RADIO

COMMUNICATIONS AND CCTV SYSTEMS

UNIT 20, WOLVERHAMPTON BUSINESS AIRPORT
NR. STOURBRIDGE, WEST MIDLANDS DY7 5DY

Tel: 01384 221036   Fax: 01384 221037
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PETER BELL
1 KNOCKBRACKEN DRIVE

COLERAINE CO LONDONDERRY
N IRELAND BT52 1WN
PHONE: 028 7035 1335

FAX: 028 7034 2378
MOBILE: 07798 731460

EMAIL: peter@amateur-radio-ni.co.uk

TEL: 0208 566 1120
FAX: 0208 566 1207

Web: www.hamradio.co.uk   E-mail: sales@mlands.co.uk

128 & 140-142 NORTHFIELD AVE., EALING, LONDON W13 9SB

LAR COMMUNICATIONS
THE COMPLETE RADIO SUPPLIERS

STEVE POUNDER

BRADFORD ROAD  EAST ARDSLEY
NR. WAKEFIELD  WF3 2DN

TEL:0113 252 4586
FAX: 0113 253 6621

WATERS & STANTON PLC
SPA HOUSE
22 MAIN ROAD, HOCKLEY
ESSEX SS5 4QS. U.K.

TEL: 44 (01702) 206835
OR:  44 (01702) 204965
FAX: 44 (01702) 205843

E-mail: sales@wsplc.com
Web: www.wsplc.com

<-=& >??@
!5A<-B5!5C&D<!E

CERTIFICATE No: A4942

Robin C Worsley G0 MYR
COMMUNICATIONS SPECIALIST

‘OMARU’, PENNANCE ROAD, LANNER,
REDRUTH, CORNWALL TR16 5TQ

www.hamradiosales.btinternet.co.uk

TEL: 01209 820118

STILL AVAILABLE.
Special investment terms for RSGB members.

* WITH PROFIT BONDS
Standard Life ( uplift 3%) minimum investment £10,000

Clerical Medical Investment Group ( uplift 2%) minimum investment £5000

* INDIVIDUAL SAVINGS ACCOUNTS (ISAs)
Framlington Absolute Growth. (5% initial charge reduced to 3.5%)
maximum investment £7000.

We are required to give a warning that past performance is not a guide to future
performance. The value of your investment and the income from it can fall as well as
rise and you may not get back the amount you originally invested. Tax assumptions
may change if the law changes and the value of tax relief will depend upon your
individual circumstances. Regulated by the Financial Services Authority.

ARGENT BROKING GROUP LTD. (RSGB/GAL) , 8-9 Lovat Lane, London EC3R
8DW. Tel 020 7621 1133. Fax 020 7621 0203.

!!!!!!!!!!!"#$%&'!"())#*&+,%&(*'!-%./
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"(-45+#%2&#1(6&#.78#2(#.$("6,*

01-2!34566!755877
-9:;#<<=#1>?:9@ABCD#'9EF#,G;F)#!HIJ?B9#2.//#K"4
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Tel: 01372 372587  Fax: 01372 361421
E-mail: robin@sycomcomp.co.uk

Web: www.sycomcomp.co.uk

Resistors - Capacitors - Switches - Semiconductors
Cable Connectors etc.

COMPONENTS AND AMATEUR RADIO EQUIPMENT PURCHASED

P.O. Box 148, Leatherhead
Surrey KT229YW

MODE COMPONENTS
23/24 WARSTONE LANE, HOCKLEY, BIRMINGHAM B18 6JQ
Tel/Fax: 0121 233 3661 Mobile: 07929 912724

E-Mail: ctredwell@webleicester.co.uk
Electronic component mail order only

For full details of services and rally details see:-
Web: http://modemidlands.tripod.com/modemidlands

TO ADVERTISE IN THIS
SECTION PHONE JAN:

0870 904 7377

J9:!;<!=!1:"!>(?#%&(*'!-%.
VARGARDA RADIO’s  ANTENNAS

5:@L#1HDE:GL#>D?MN?IB9OD#3#PQBC:;RF

.B?S#T:DH)#!LB>DC#1;F#+DCMN?E#+U/#V&&
<,@2!34ABC!CDB45D!E!0F?2!34ABC!B3CBB3

UNIQUE QSLs produce more responses!
(specially drawn for you £15) GW3COI,
Penrynbach, Abersoch. 01758 712675.

WANTED

VALVES WANTED - NEW AND BOXED.
KT66 GEC £35. KT88 GEC £60. EL34 Mullard
£27. EL84 Mullard £4. EL37 Mullard £27,  DA30,
DO30, PX25, all at £120 each. PX4 Globe
Shape £70,  DA100 GEC £150. ECC83 Mullard
£5. GZ32 and GZ34 Mullard £10, ECC32 and
ECC33 Mullard £15, B65 Metal Base £8. 53KU
Bulbous £8. Other types wanted. Please send
a SAE for free list. Old valved radio and test
equipment also wanted. COLOMOR (ELEC-
TRONICS) LIMITED, Unit 5, Huffwood Trad-
ing Estate, Brookers Road, Billingshurst, West
Sussex RH14 9RZ. Tel:  +44 (0) 1403 786 559
Fax: +44  (0) 1403 786 560
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A Change of Heart
I have been a keen SWL for over 25 years and thoroughly enjoy the
time I spend with my receivers, from prefix hunting to contesting
or just generally listening to all around the world, it�s always been
my way of relaxing after a hard day�s work. However, I have been
hesitant in the past to go for the RAE. There are a few reasons for
this, but it�s mostly due to some of the derogatory comments I�ve
heard on the bands regarding new licensees from people who, in
my opinion, should really know better.

Having said that, I was tuning around the 40m band on Thursday
18 July, around 1400, and some of the strongest signals I found
were coming from the RAFARS net so I stopped to listen for a
while. Well I can only say that my opinion on operating was totally
changed, thanks largely to the guys who were on the net that day.

One of the operators who�d joined in was very new to the net and
was quite obviously extremely nervous, as he himself stated on a
few occasions, about operating in the company of the �old timers�.
Well he needn�t have worried; the patience of the more experi-
enced operators and the genuine welcome he received was a
pleasure to listen to. All operators joining the net were informed by
the net control of a new member and each in turn took their time
to call Dennis and have a brief chat with him, everyone welcoming
him to the frequency. You all deserve a massive pat on the back
for putting a very nervous new operator at ease.

In conclusion I�ve now decided, in no small part due to these
guys, to bite the bullet and get myself through the RAE. Well done,
I take my hat off to all of you, it�s operators such as yourselves that
will encourage people like me to take up the mic and join you. In
the meantime, shifts permitting, I will be on the side, listening. My
best regards to you all.
Martyn Whyte, RS184847

�CQ on 20 Marconis�?
Reading about D, E and F layers
in the July RadCom led me to
wondering whatever has hap-
pened to dear old Appleton and
Heaviside? Now that we have
lost kc/s (easy to say) to kilo-
hertz (gobbledegook), shouldn�t
we resurrect Messrs Appleton
and Heaviside? For that matter,
how come we don�t measure
something or other in Marconis?
Should the D, E and F layers
become the Appleton, Heaviside
and Marconi layers?
John Allison, G0LYY

Environmentally
Friendly Mobile
On 5 July, I was called by Bob,
GM4DLG/P, from North Uist in
the Outer Hebrides. His signals
were mainly 57, but with QSB.
The reason was that he was
operating from a recumbent
three-wheeler tricycle using a
kite to fly his 70ft long-wire aerial,
and with an FT-817 running 5W
from a solar panel fixed to the
bike. He told me that using his
81 (!) gears his fully-laden slow-
est speed up a steep hill was
1.5MPH, and down the same hill
50MPH.

For sheer dedication to the
hobby and respect for the envi-
ronment, this must surely qualify
for an award, or at least a spe-
cial mention in �The Last Word�!
T J �Taff� Hynes, G4DUV

Help from HQ
Recently I had cause to seek the
help of the RSGB in regard to
licensing in the Philippines. Af-
ter speaking to [General Man-
ager] Mr Kirby his response was
immediate, and letters to the
Philippine association arrived in
seven days (amazing in itself!)

I thank you Mr Kirby and your
very efficient secretary for as-
sistance, and this is a good ex-
ample of why every amateur in
Great Britain should be a mem-
ber of the RSGB.
Roy Charlesworth, DU9/G4UNL

80m QRN
Thanks to the many public spir-
ited amateurs who responded
to my letter (�The Last Word�
July). The noise is recorded as
causing severe problems from
the South Coast right up the
country to Edinburgh. I would
now like to know whether ama-
teurs or SWLs in the very re-
mote parts of Scotland, say John
o�Groats, the Orkneys and Scot-
tish Islands, the Isle of Man and
the Channel Islands, experience
this noise. This would help to
complete the picture, if they
would be kind enough to com-
municate with me.
Enver Chaudri, G3DCS
enver_chaudri@talk21.com

Share Your Skills
I would like to express my appre-
ciation to the RSGB and the RA
for the creation of the Founda-
tion Licence Training Scheme
and the whole ethos behind the
M3 licences, and to all local
amateurs who have lent the
scheme their support.

My three grandsons are now

Service Manuals
I required a service manual for a
Trio R-1000 receiver and after a
long period of searching I found
that it was available on CD from
a small company in Oxfordshire.
They have a large number of
service manuals for amateur
equipment as well as other elec-
tronic equipment, including com-
puter monitors, which are avail-
able on CD for £15 inc postage
or in printed form for an extra
charge. Available manuals are
listed on their website. Will you
publish this so that other mem-
bers may take advantage of this
information? The address is:
Mauritron Technical Services, 8
Cherry Tree Road, Chinnor
OX39 4QY; tel: 01844 351694;

Thanks from New MM3
I would like to take this opportu-
nity to thank the guys from the
Paisley YMCA ARC for their as-

M3AUH, M3LWM and M3NKA,
and took the excellent course
organised by Colchester Radio
Amateurs under the watchful eye
and participation of Frank, G3FIJ.

Yes, I know we had to take a
written exam; yes, I know we
had to send and receive Morse
at 12WPM, but as the song says,
�the times they are a-changing�.

Of course they will make mis-
takes, didn�t you? I hope that all
radio amateurs will be faithful to
the true spirit of amateur radio
and wherever possible help and
assist any new M3 who is taking
his or her fist solo experience on
the bands.

If you have any doubts, go
along to a local radio club and sit
in on a Foundation Licence
course. Better still, offer your
services and share your own
skills. I can assure you that you
will be pleasantly surprised.
Jeff Harris, G3LWM

sistance in helping me obtain my
MM3 call. It was very kind of the
guys to take so much time out to
help the 16 of us who all passed
in May. Thanks Jim S, John M,
Brian, Robert, John Q and also to
anyone whom I have missed - it
was greatly appreciated .
Ken McCormick, MM3KMC

The CFA Again
Some readers may have
guessed that I knew all along
what would be the result of my
hypothetical two-tone-test on the
Crossed Field antenna (�The
Last Word�, July). There is of
course no intermodulation be-
tween the two carriers fed to the
magnetic and electric elements
of the antenna. Thankfully both
the antenna structure and the
rest of the known universe are
quite linear and the two carriers
are independent and additive. I
fully agree with Messrs Hateley
and Kimber on this point. (�Tech-
nical Feedback�, August).

But we can deduce from this
that if one of my carriers radi-
ates X watts and the other radi-
ates Y watts, then the combined
radiation is always X+Y watts,
and that this will be true regard-
less of the relationship between
the two carriers. In particular it�s
true if they are the same fre-
quency.

We can therefore also de-
duce that the antenna would still
radiate X+Y watts if I put all my
power into one element and dis-
card the other. There is thus no
advantage in generating both
fields, crossed or otherwise. The
same result can be obtained by
generating either alone.
Peter Martinez, G3PLX

fax: 01844 352554; e-mail:
enquiries@mauritron.co.uk;
Internet: mauritron.co.uk
Alan Croft, G8CJM
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