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MODIFIKACIJA ANTENE DJ9BV za 144 MHz 
Némethy Ištván YU7EW 

(decembar, 2002) 
 

 Prva verzija porodice Antena optimizirane od strane OM Rainer-a DJ9BV objavljena je u ����������	
����
������������������������ ��!#"$��% &'��&'�)(�	�*,+.-0/�12	
-u HA3GP i Pišti HG3HG, došao sam u posed 4 

antene 3#4$5�687�9,:$;<;�=?>A@CB @ED�>�FG>�H27�9I3#4$5�687�9JBJKL;�=�M�N268F868O<;�=PH�>�=RQS4);?6�7�T�68U�;WV$;X3�;WD�>�3�>�Y27�TZ9A6
H2OW4[H�D\V$;?N�>�3�>�H�>]_^8`Pa�b#]�c�b�a�`?aJd#e�]�fhgWi�c�`?ckjZcIl<f<m?b�a�n�gWoGa�m�a�oGaAp�^ g$aAq�a�^8b#]�c�i�c�n�fWg$a�b�f�n�]0q�aIfWg$cIa�b#]�c�b�cAr<aAbJ^Wshl<f�`Pn2o s)t�a�j's
u�v�w?x�yWz{w}|8w?x�|G~�|C����u�v?�2�<x�w?v�u�v�w����������2u��Zv�w}|
�2� �Zv�u��Zv}�,����x�w?v�������� �  koji je tvrdio da svako ko �}�
�2�8�����A�?�����A���������S�W�  _�W¡$��� ¢Z�I���# ������I�<�£ _�8¤?���# �������¥��J� ¢Z�A�J�����$���� ����X¦� ��A���2�G§��J¨J©,�$�ª \�W���J��¢Z�ª«?�$���8�8¬<�S¢��?���2�
�� ��S¢����<����������¥����J�E«h¬<���P�2� «)§���¢'«h�J� ¢Z�A�}�������?�����I���<�W�W�2­<�S�$����¢Z�ª ��ª \�W���J��¢Z�J¨  
 ®�¯�°�± ²�³ ´W³8µP¶�·�¸W¹)º�¯S´$¯�»�²Z¼�µ½º�±G¯�»J¾<¯�¹À¿�Á�Â�Á�Ã -u 1/1990 upoznajemo se sa osnovnim postavkama 
dizajniranja antene od strane DJ9BV. Osnovna namera je dizajniranje porodica antena tako da se Ä#Å$Æ�ÇXÇ�È#É�Ê�È�ÇXÄ�Ê�Ë\Ì8ÈJÌ
Í�ÊEÉ�Ç�Î<Ï<ÐÑÄ�ÇÀÒ�Ê}È�Ç}Ó<Ï�Ò�É�ÏSÔZÊ�ÕSÅÖÇ�È#É�Ê�È#Å�È�Ê}×?Ê�È�ÔZÇ}ÈJÌ
Í�É�Ç£Ø$Ê�ÕXÒ�Ê?Ä�Ï<Ä�Ç�Ô'ÅÖÄ�Ï<Ä�ÇSÉ_ÈJÌÙÊ�ÚGÊ�×?Ê�È#É_Ì
(direktori) a kod pojediÛJÜ8ÝßÞ#à$á�Ü8Û�âXã�Ü
ä2å�æ�âSçWè<â�éÀä�ê?å<ë�ä�ì_Ü8á�êEì�â�è<ëßÞ�âÀä�êXÞ�ë�Û�ê�è�íGê?î?ê�Û�ïZâEì_Ü8åðæ�ê�ñ\íGê�èWì�ë�æ�âJò)óô<õ�ö2÷Jø ù�ø8úPû�õ�ü�ýWþWø8ú?õ}ÿ����,õ�ø8÷���û��	��

����ù��I÷�õ����[ö��_øGýÀýWþ$õ�ù���û2ø8÷���ø����
� ö�õ�ú?ý�ú����Gõ�÷Jô���÷Jø ù��I÷�õ����Gõ! "��÷�ýÀõ��8ø ù��
õ�÷�õ��8ø�#�ý�ú ÷����<ý�$Wø �_÷�ý%�<ý��\þWû�ü�ù���÷�ýßü�õÀö"�?û�õ�üJø&�%��ý�þWû"��ú'�	�)ý�$Wø(��õ�ù���÷�ý�ú)�<ý�ö��*�+��ô��Öý����_ø8ú}ø�#�õ,��ø

je antene za -�.�/10�2!.�3
4�5�6�3
798:.�6(5�/10�2!5,;�0 <=7&>@?A.CB�5�3�5!DED"FHG+F,IHG+F,.�J'5KB�.�L�/".M2,3�5NB�5KD"FN.�8�4O0�JP0�2!5,;�0 <�5QJ'.�/"5NBR/�7+S:5,T�0 <�F
izvesti ako se radi o vertikalnoj ili cirkularnoj polarizaciji. 

 
?A5�<=G+F,I,FU8:.V<�5,T,5�3W<�FXD"FU8:.YD�4O0�Z!FU3�5XD1/"F,BR0�3R0�7+8:.�4O/"FVL�6 <�F�3�.�S[.�8YD"F�S:5,\:5�3�5�6�0�2!F�7+]:5�2^7�<=7A3�5�4�.[B

a se radi _a`1b"c,dReWf�_Vfhg*b"c�i�j+c�e�k�l f�lX_:dM_�i:_)m�n�n�o�pRq�qsrQt	uNl�v�lxw'_�y!d�zK`"z�w'_Me�c!{�|�_Mw'z�eWf�c,}X_�~�b"zVj+d�z�e�_Y`�|h_�j+z�i�j+_��
l�u^�+_�b"z�f�cxd�z�e�z!`���`�j+z�i:_�w�`1v ���,z�f=�hdRl�`1i���|�zV��l�v�e�zU~:zUw'_�y!d�zUl�~:_���b"c!{1e�zRo  
 Napajanje cele antene je izvedeno sa 50 Ohmskim kablom stim da se koristi savijeni dipol i 
baloon transformator. Po mišljenju mnogih a i OM Dragoslav-a YU1AW, ovo je zapravo najbolji e�z,��l�e�e�z�~:z�f�z�eWf�zNz�e
|�c�e�cRoU��c�i�_:d�e�c,d�zVj�e�_C`"cQ~:_Vf�zVj�v f=��f=��lXdRb��+�:zQwPl�{1v f�c�eWf�zQlxb"c!{"c�eWf�zQ~�b"c,d
j+_:dWf�c�eRlP`"z
DK7ZB u evropi i K1FO u americi koji su analizom došli do toga da se znatno bolji parametri ~:_Y`�|Ol�y^��e�zxeRl�y,l�wal�wP~:c�e�d�z�e:`"z�w'z,}�{�|�_�f�c���`�|*j+z�b1l+|�z,��e�_:}Yz�v�l^f�c���`��+~�b"_�|Oe�_Y`�|Ol�`"zX_Y`"cV|Ov f�l j+_Y{"�V��`"z�w'cXz�e
|�c�e�c
���E���:�������%���"�,�R�'�V���R���x�
�������Q�"���+�,�,�������P�:���������:�"��� ���E�����(���:�N�'���W���%�Y�"�V�O� ��� �+�¡���%���:�������
¢s£1�R��¢+¤:�
���
�������,¥x���Y�"�,�,�K�"�����(�,¥X���(�����O�1�(¦��R�x�  drugi vodovi, oluci i sl.) i promenama u njemu nego antene sa 
manjom impendansom.  

 „Širokopojasnost antene“ i veoma malo uticaja na pogrešne mere pri izradi odnosno �Y§����,�,���W�=¢��:�V���,�R���R��¨¡���(���'�����V���[���+�'���%�:�R�(���'�P�:���"���������1��§�¢������"�V�������V��� �����=¢������=�+�,�V¢©���"�,�R���Y��� dizajna po 
DJ9BV i DL6WU. U ovom pogledu je stvarno postignut pun pogodak što je sama praksa i potvrdila. 
U širokim granicama tolerancije antena je reproduktibilna. 

 ª �Y���O��¤��
¢����«���%�'���Y�1���'�������E����¬�� �	���1�U���V���V�A�
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Ò�Þ,Ü"Ë�Þ,Ò ÖOÒ�Ýâá:×�ÖOÒ�Õ1ß
à�Ø,Ð�Ýäã+×:Ô�ßRÒ�åæÕ1ß�×�á:×�ç+Ë�Ò¡×:ÙRß�×YÕ"Ë�ß�Ë�á�Ü"Ð,Ù
èéß�Ë�Þ!Ë,ÙYÍ[ê�ç+×�Ú�ÐCÕ�ç+Ë�Ó:Ë�Ó:×�Ü"Ð!ë"Ð�ß�×ìà Ù�ËVÖOÒ�Ý
uslovima izuzetno dobro s obzirom da se radi o anteni „za ceo opseg“. 

 NakoßNí�î¡Û:×:ÙRÒ�ß�Ë[Õ"ÐPÝ'Ð,ÙWÚ=à�ÖOÒ�Ý)á�à+ß�×Eë�Ö�×Eë�Ö�ËPá�Ü"×�Ý'Ð�ßRÒ�Ñ(×:ïYá�Ü"Ð'Õ�ç+Ð�Û:ËXð,×�ã�Ò(Ô,Ë�Ú�ÒYÜ"Ë,Ù�ËXß�ËP×�áYÕ"Ð�Û�à�×:Ù
144 MHz“. U tome se i krije uzrok neophodnosti modifikacije ove antene. Pre svega opseg je 
podeljen tako da se sa horizontalnom polarizacijom radi u ospegu 144.0 do 144.4 MHz. Dakle, imati 
antenu za  ceo 2m opseg optimiziranu za horizontalnu polarizaciju je postalo suvišno. Dalja „analiza ñ:ò�óOô"õVö+õx÷:ñ�ô1÷�ø'õ�ù�õXú�ù
ó�õ�ù�õ�ûxñ:ò�ü:ú�ý^þ�ÿ�õ����(õ���õ��,õ��Rù�úXò�ñ	�"õ�
�þ
������� ����� - 144.150 se rade DX veze CW, MS 
i EME. 144.200 je centralna pozivna frekvencija za SSB MS veze, 144.300 je centralna pozivna ����������������� �! #"$ &%�%�')(*��+�,-+.��/1032�+��1�!�.4�5�5�6 7�8�9&�����;:<�� �=>�� ?,-+�"�� ���� ?����������������� �! ?"$ 1@A%�B�(C6D(3+&"��� �E��-2� F�!�
+�,	0���GH+-2I4�5�5�6 9J2�+K4�5�5�6 5J,����>=>�LE���+J�� M����+�N&������+J�>�;:O�����$0� ��;:O ��P"$ Q����=>�>���SR���+M�T= �VUS2D�	�-+M�O�W0OUX"$ ��>�;:O�����$0�+��� ��D�
za ov
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 - 2 - 

 Podosta od toga se i pojavljuje u kasnijim radovima DJ9BV, ali se sve više daje naglasak za 
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antena što je zapravo u suprotnosti sa maksimiziranjem performansi. Uvodi se novi kriterijum G/t L "/�('B��D����M'B�(N!�+���?"/�����(��,3�+,O����"��+���3������8H +,3�������*�+������P�Q6������
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 U ovoj prvoj generaciji antena od DJ9BV naglašeno je da se kod formiranja grupe antena 
'B�(��# 'B�+'J,R��"���
�����#����E���=�+�+�('B���M'B�SD ije su mere iznete ali da je odstupanje u granicama 80 - 105% T�U�VXW3U�Y ZB[�\�U^]
_a`7b�c�Y Z+b W3d�d�\�d�Y�b�V=d�egf�[�TMZJh�i�b�fjU�i�k�`7b W3d�l7Y$[�T�[�m�[�no\�d�p�q�rsf�[�TMZJhFl�U�t�\�U�uCU/T/l+i+U(ZBd�\MZBd5v/U(ZB[�T�b�\�b�w
ZB[�T�b�\�k�b$egv/U�`�[�T4V�\�d(i�\�U&W3[�m�[5f�[�w�d�\�b$x�k/[1x(W�`yl+i+U/m�[zZBd(W�Y ZBd�l�[1x�b!l+i�b Z+bgT�b ZBd�u�`�d�f�V�`�d�x�[�\MZBd�l�d-W�b!{�[5v/U�i�b!l7\*h

tim |3}/~�������������~����M�B�������/}(�B��~����M�B�����������(����}�}��/����������}/���+�3�=�(�3���M�B������}����F�7��}���}��������/�?���*�+�����?}��3�+�9���J���/�(�
�/}��+�+�+�B�5���������=�+�+��� �+�����-�����(����}4��}��3�5}���}�|������1�������!���=�+���+�3�/}���}��=���/}��7���(�����(�������&�=�(���!�7��}��+����}/���+}��/�1�+�+�
nam je potrebno ona je dobra ili l oša. Kod EME veza izuze

����}5�������/����|�� �+���5�/}(�B��~����M�B����}��=�������(���/�=�
posledicu da u odredjenim uslovima sa odredjenom stanicom veza bude neuspešna a sa eleviranom ���*�+����}��:��� �B���������j������~����M�B�1����|��6}/�C�+�3}(�B���3������}��+�����F�-�=�+�3����}�� �+}����1���X�3�=�(����}C~��!�+�)��� �B����������������~����M�B�
ima posledicu da lakše i 

�������3��}.�3��� �3���M�B�1����������}0�G�+�����?�$~����M�+�����1�¡�G¢a�?}����3�������M�+�������+���/}�����£��¡|3���
������~��+�+��� �B���7���(���M�B��}/��}�����¤?�/}(�+�������¥���!�+�����7�����+�-������~����M�B���

 

 Veoma je bitno odrediti pravilno kriterijume i alate za analizu. Danas skoro svakom ko se 
time bavi na raspolaganju su progra

�?�5�5����~(�3�����7�5�=�E�����������X�¦�5}��������?���=��§�� �J�¨���*�+�����©���O�+���/}�����£��
ª�«�¬�­J®=¯7°$¬�±�²�³�±�¬�´:±�° µ3¬�¶
·6¸º¹+¬�´�®4¸z»½¼z¾=¶3³$²I¿�À?ÁÃÂÅÄOÆB®�¬�ÇÈÆB²(µ�°$¬Cª�«7°�³�°$É�±�¬HÊ*¶3Ë/²�É�²�ÌHÉ�³$²�±�²�Ì.¶OÉ�²=¯�¬�ª�°!¯+¶
Í(ÎzÏ�Ð�Ñ$Ò�Ó+Ô�Õ�Ö�×�Ñ�Ø/Ù�Ú�Ò/Ð1Û*ÜMÝ�Û�Û�Þ1Ð�ÒCÝ�ß*ÜMÝ�Û�Û�Û-à�×�Ù=á+Ó+Ù(â3Õ�Ñ�ã�Ù�ä�å�Ù(Ó/æBÔ)à3ç/Ò�è�Ô�Ð�Ù�×5ç�è�Ô�é�ê$Ô�Ð5è�Ù�ë�ê�Ñ$ì�Ñ Ó�Ñ�Ö5ç�è�Ò�é�è�Ù�ã�Ù?Ù
ì�Ñ Ó+Ù�Ò/Õ(àIá�Ô ç�è�Ô�ç�àFí+Ó+Ù�Ò/Ð�ê à3Ø/Ù�í+Ó+ÙaÓ�è�Ô(î3Ù Ñ�à-Ø/Ò�ã�á7ê à�ì�Ù+æJà�Ð�Ù Ø/Ò�è7Ñ!á+Ó�Ñ�ä�ïzâ3Ù�Ø�â�à�Ò/Ð�ê à3Ø�à æBÔaâ3Ô�Ò�ã�ÙaÓ+Ô=í7Ø/Ò5Ð�Ò�×�Ô(Ó�Ñ
î3Ô�ëEÐ�Ò�î�è�Ò�é¥ç/Ò�ë�×�Ù(â3Ù�×MæBÙ©ì�Ñ Ó+Ù(â3ÔCç�è�Ò�î�ê$Ô�ã�Ù(Ó�Ñ�Ø/ÔCè�Ù�Ð�ÙCÑ)à3ç/Ò�Ó�è�Ô(î3ÔHÙ�×*Ó+Ô�×�Ô.à�Ò/Ð�è�Ô�ÐMæBÔ�×�Ñ�ãðàFá7ê$Ò�â�Ñ�ã�ÙCÑ�ë=Ù
odredjene namere. No u medjuvremenu oni koji su autoritativni u ovoj oblasti ukazuju na odgovore 
na ta pitanja. To su W5UN, VE7BQH,  K2GAL, SM5BSZ, SM2CEW i mnogi drugi. 

 ñ è+à3ç/Ù.å�ò�óKò�ô.æBÔCç�è7Ñ�Ö*â3Ù(Ó�Ñ�ê$Ù©á7ê$Ô�Ð�Ô�õ�Ô�ö ×�Ù+æJî�ê�Ñ�÷=ÔHá�ÔGç/Ò�Ø�ê$Ù�ç/Ù+æJàøã�Ô�è�Ô�×MæBÙGÑ�Ð�Ò�î�Ñ æBÔ�×�Ñ�è�Ô�ëXà3ê Ó+Ù(Ó�Ñ�Ñ�ë
programa Yagi Analysis 3.54 od S.G.Software i po ovome je uradjena od strane OM Lionela-a 
VE7BQH uporedna tabela antena za opseg 144 MHz a kao kriterijum je uzet G/T (odnos dobiti ç�è�Ô�ã�ÙCá�Ò�ç�á+Ó�â3Ô�×�Ò(æ�Ó+Ô�ã?ç/Ô�è�Ù(Ó�à3è7Ñ�í+à3ã�ÙGÙ�×*Ó+Ô�×�Ô�ù�ú Ø/Ò(æ+Ñ�Ò�â3Ù+æ-ç�è�Ò�é�è�Ù�ã<ç�è+à3÷=ÙGÙ&â3Ô�Ò�ã�Ù4ã�Ù�ê$ÒEÒ/Ð/á+Ó�à3ç/Ù4Ò/Ð
izmerenih vrednosti. 
 
                              VE7BQH G/T chart 
  G/T SIMULATIONS OF A 4 BAY ARRAY OF YAGI ANTENNAS ON 2 METERS 144.1 MHz 
                         Issue 40, January 3, 2001 
 
 TYPE OF      L     GAIN      E      H      Ga     Tlos     Ta         G/T 
 ANTENNA     (WL)   (dBd)    (M)    (M)    (dBd)    (K)     (K)          . 
 W1JR 8 MOD  1.80   11.17    3.09   2.76   17.15    3.04    266.57   -4.96 
 DJ9BV 1.8   1.81   11.38    3.16   2.80   17.31    3.16    267.12   -4.81 
 BQH8A       1.87   11.63    3.27   2.96   17.64    6.77    262.35   -4.40 
 M2 9        2.12   12.08    3.34   3.04   18.08    8.77    254.38   -3.83 
 DJ9BV 2.1   2.14   11.92    3.33   3.04   17.92    4.66    260.72   -4.10 
*OZ5HF 9     2.16   11.75    2.70   2.50   17.21    2.95    264.46   -4.87 
 OZ5HF 9     2.16   11.75    3.25   2.96   17.71    2.99    262.13   -4.33 
 F9FT 11     2.17   11.71    3.27   2.97   17.70    5.21    262.64   -4.35 
*CC 13B2     2.17   11.83    2.90   2.79   17.67    4.40    256.63   -4.28 
 CC 13B2     2.17   11.83    3.33   3.04   17.83    4.46    263.15   -4.23 
*CC 215WB    2.19   11.86    3.05   3.05   17.80    4.34    286.14   -4.62 
 CC 215WB    2.19   11.86    3.48   3.19   17.87    4.40    287.83   -4.58 
 Eagle 10    2.38   12.28    3.44   3.15   18.29    6.07    249.46   -3.54 
 DK7ZB 9     2.39   12.11    3.34   3.05   18.03    3.95    250.19   -3.81 
*Flexa 224   2.49   11.90    3.50   3.30   18.01    8.29    264.66   -4.07 
 Flexa 224   2.48   11.90    3.30   3.31   17.87    8.32    257.77   -4.10 
 K5GW 10     2.49   12.57    3.45   3.16   18.53    5.72    241.20   -3.15 
#K5GW 10     2.49   12.57    3.30   3.30   18.58    5.76    242.35   -3.12 
 K1FO 12     2.53   12.49    3.46   3.18   18.44    3.51    245.43   -3.31 
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 I0JXX 12    2.68   12.69    3.59   3.32   18.68    4.45    247.49   -3.11 
 BQH12J      2.80   12.82    3.66   3.40   18.85    3.09    252.88   -3.03 
#BQH12J      2.80   12.82    3.53   3.53   18.88    3.06    252.93   -3.06 
*M2 12       2.84   12.79    3.05   3.05   18.59    5.19    237.40   -3.02 
 M2 12       2.84   12.79    3.48   3.21   18.71    5.15    237.98   -2.91 
 DK7ZB 10    2.87   13.15    3.78   3.52   19.15    5.99    251.35   -2.71 
 WB9UWA 12   2.90   12.82    3.45   3.17   18.73    6.93    227.71   -2.70 
 BQH 13      2.92   13.09    3.69   3.44   19.07    3.92    241.77   -2.62 
#BQH 13      2.92   13.09    3.57   3.57   19.11    3.95    243.09   -2.60 
*M2 20 XPOL  2.97   13.19    3.65   3.65   19.20    6.74    252.79   -2.68 
#M2 20 XPOL  2.97   13.19    3.65   3.65   19.20    6.74    252.79   -2.68 
 M2 20 XPOL  2.97   13.19    3.77   3.52   19.16    6.77    251.00   -2.69 
*BVO-3WL     3.00   13.50    3.90   3.70   19.48    5.35    264.59   -2.60 
 BVO-3WL     3.00   13.50    4.01   3.77   19.49    5.38    266.39   -2.62 
#BVO-3WL     3.00   13.50    3.89   3.89   19.52    5.45    265.97   -2.58 
*CD15LQD     3.11   12.87    4.00   3.80   18.96    4.57    261.85   -3.08 
 CD15LQD     3.11   12.87    3.68   3.42   18.86    4.49    259.53   -3.14 
 CD15LQD MOD 3.11   13.24    3.83   3.58   19.24    3.73    253.86   -2.66 
 MBI FT17    3.12   13.34    3.84   3.59   19.31    6.02    246.36   -2.46 
*CC3219      3.14   12.66    4.27   3.66   18.64    4.62    349.69   -4.65 
 CC3219      3.14   12.66    4.05   3.80   18.65    4.65    354.61   -4.70 
 CC3219 MOD  3.14   13.32    3.91   3.67   19.32    3.74    258.52   -2.66 
*F9FT 17     3.15   12.87    3.68   3.50   18.92    5.74    243.96   -2.81 
 F9FT 17     3.15   12.87    3.57   3.30   18.84    5.74    240.69   -2.83 
 DJ9BV 3.2   3.22   13.36    3.85   3.58   19.34    3.99    246.42   -2.42 
 K1FO 14     3.25   13.36    3.78   3.54   19.30    4.26    243.48   -2.42 
 MBI 3.4     3.41   13.69    3.88   3.63   19.63    7.68    235.12   -1.94 
*SM5BSZ 11   3.51   13.86    3.50   3.50   19.71    3.16    232.02   -1.80 
 SM5BSZ 11   3.51   13.86    3.96   3.72   19.79    3.13    238.58   -1.84 
*SM5BSZ 11A  3.52   13.97    4.00   4.00   19.96    3.13    244.17   -1.77 
 SM5BSZ 11A  3.52   13.97    4.05   3.81   19.91    3.07    244.00   -1.82 
 17LQD  EKM  3.59   13.37    3.83   3.59   19.35    4.57    252.49   -2.53 
 17LQDE BQH  3.59   13.79    4.04   3.81   19.77    3.95    248.40   -2.04 
 DJ9BV 3.6   3.61   13.73    4.00   3.77   19.64    4.25    258.21   -2.33 
 K1FO 15     3.65   13.78    3.94   3.70   19.70    3.33    238.55   -1.93 
 DK7ZB 12    3.83   14.30    4.34   4.12   20.26    5.66    251.50   -1.60 
 DJ9BV OPT   3.99   14.22    4.29   4.08   20.18    4.99    248.48   -1.63 
#DJ9BV OPT   3.99   14.22    4.19   4.19   20.21    5.03    247.16   -1.57 
#SV 2SA13    4.01   14.46    4.20   4.20   20.44    4.67    246.84   -1.34 
 SV 2SA13    4.01   14.46    4.37   4.16   20.43    4.67    247.35   -1.36 
 DJ9BV 4.0   4.02   14.07    4.15   3.92   19.98    5.67    255.50   -1.95 
 HG215DX     4.02   14.20    4.25   4.03   20.14    6.44    258.47   -1.84 
 CC3219 MOD  4.05   14.20    4.34   4.13   20.17    4.28    256.17   -1.77 
*CC4218XL    4.15   14.14    4.08   3.85   20.03    7.25    265.93   -2.07 
 CC4218XL    4.15   14.14    4.45   4.23   20.11    7.17    266.22   -2.00 
 CC4218 MOD  4.18   14.29    4.24   4.02   20.24    5.25    244.97   -1.51 
 K1FO 17     4.41   14.44    4.22   4.00   20.35    4.34    234.51   -1.21 
 DJ9BV 4.4   4.42   14.36    4.28   4.06   20.25    6.19    256.51   -1.70 
 SHARK 20    4.46   14.39    4.32   4.10   20.26    2.90    264.04   -1.81 
 I0JXX 16    4.47   14.39    4.17   3.94   20.32    6.09    223.60   -1.03 
*CC17B2      4.51   14.53    3.66   3.51   20.22    4.83    233.29   -1.31 
 CC17B2      4.51   14.53    4.28   4.06   20.47    4.99    234.82   -1.08 
 DK7ZB 14    4.71   15.07    4.87   4.67   21.07    9.12    249.36   -0.77 
 K1FO 18     4.77   14.72    4.35   4.14   20.63    4.54    234.66   -0.93 
*M2 28 XPOL  4.80   15.22    4.50   4.50   21.14   17.04    258.67   -0.84 
#M2 28 XPOL  4.80   15.22    4.76   4.76   21.22   17.15    257.77   -0.76 
 M2 28 XPOL  4.80   15.22    4.86   4.66   21.19   17.11    257.51   -0.77 
 HG217DX     4.82   14.81    4.63   4.43   20.78    8.14    256.05   -1.16 
 DJ9BV 4.8   4.83   14.65    4.40   4.18   20.57    5.85    255.84   -1.37 
*M2 5WL      4.83   14.80    4.15   3.84   20.56    8.49    254.92   -1.36 
 M2 5WL      4.83   14.80    4.56   4.35   20.74    8.70    251.18   -1.11 
*SM5BSZ 14A  4.89   15.14    4.00   4.00   20.93    4.33    232.02   -0.58 
 SM5BSZ 14A  4.89   15.14    4.54   4.33   21.03    4.43    238.02   -0.59 
*SM5BSZ 14   4.95   15.29    5.20   5.20   21.37    3.13    246.72   -0.41 
 SM5BSZ 14   4.95   15.29    4.72   4.51   21.19    3.02    233.77   -0.68 
 SM2CEW 19   4.98   14.91    4.47   4.26   20.84    9.38    233.77   -0.70 
#SM2CEW 19   4.98   14.91    4.37   4.37   20.87    9.00    232.88   -0.66 
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*BVO-5WL     5.02   15.05    4.58   4.40   20.99    5.21    243.42   -0.73 
#BVO-5WL     5.02   15.05    4.59   4.59   21.04    5.24    242.36   -0.66 
 BVO-5WL     5.02   15.05    4.69   4.49   21.01    5.23    242.70   -0.70 
 K5GW 17     5.06   14.99    4.64   4.44   20.96    6.16    244.55   -0.78 
 K1FO 19     5.18   15.01    4.47   4.27   20.92    4.04    232.19   -0.59 
#RU1AA 15    5.27   15.55    4.85   4.85   21.55    6.02    235.76   -0.03 
 RU1AA 15    5.27   15.55    4.85   4.65   21.50    5.99    236.28   -0.09 
*M2 18XXX    5.32   15.07    4.27   3.96   20.85    7.90    243.30   -0.87 
 M2 18XXX    5.32   15.07    4.55   4.35   21.01    7.95    240.56   -0.66 
 M2 32 XPOL  5.62   15.70    5.23   5.04   21.69   15.02    250.74   -0.16 
#M2 32 XPOL  5.62   15.70    5.13   5.13   21.71   15.04    251.20   -0.15 
*M2 19XXX    5.73   15.41    4.27   4.04   21.15    8.75    238.80   -0.49 
 M2 19XXX    5.73   15.41    4.70   4.51   21.36    8.75    235.52   -0.22 
#M2 32 XPOL  5.73   15.88    5.07   5.07   21.87   16.03    248.46   +0.06 
 M2 32 XPOL  5.73   15.88    4.98   5.16   21.84   16.03    248.11   +0.04 
 BVO-6WL     6.00   15.69    4.75   4.93   21.63    5.12    231.63   +0.13 
#BVO-6WL     6.00   15.69    4.84   4.84   21.66    5.13    231.84   +0.15 
 AF9Y 22     6.15   15.75    5.04   4.86   21.72   10.04    230.73   +0.23 
 MBI 6.6     6.6    16.14    5.46   5.29   22.14   13.09    238.73   +0.51 
#MBI 6.6     6.6    16.14    5.38   5.38   22.17   13.07    239.28   +0.53 
 BQH 25      7.29   16.31    5.22   5.04   22.25    9.83    224.18   +0.89 
#BQH 25      7.29   16.31    5.13   5.13   22.28    9.86    224.61   +0.91 
 K2GAL 21    7.65   16.80    5.75   5.59   22.75   19.58    245.81   +0.99 
 M2 8WL      7.71   16.55    5.28   5.10   22.40    9.52    231.46   +0.90 
 
Legend: 
L    = Length in Wavelengths 
Gain = Gain in dBd of a single antenna 
E    = E plane (Horizontal) stacking in Meters. 
H    = H plane (Vertical) stacking in Meters. 
Ga   = Gain in dBd of a 4 bay array 
Tlos = The internal resistance of the antenna in degrees Kelvin. 
Ta   = The total temperature of the antenna or array in degrees Kelvin. This 
       includes all the side lobes, rear lobes and internal resistance of the 
       antenna or array. 
G/T  = Figure of merit used to determine the Receive capability of the 
       Antenna or array. 
Notes: 
        1. The Program used to calculate E/H Stacking,G,Ga and G/T was YAGI 
           ANALYSIS 3.54 by Goran Stenberg,SM2IEV. 
        2. Temperatures used: Tsky=200 degrees;Tearth=1000 degrees 
        3. All dipoles have been adjusted to give a J of under +/- .5 
        4. No stacking harness losses or H frame effects are included in the 
           gain figures. 
        5. All stacking dimensions EXCEPT those marked with a "*" and "#" are 
           calculated from the DL6WU stacking formula. 
        6. Antennas marked with a "*" have stacking dimensions recommended by 
           the manufacturer or designer. 
        7. Antennas marked with a "#" have stacking dimensions for XPOL 
           antennas by VE7BQH. 
        8. Manufacturer/Designer Legend: 
           AF9Y      = AF9Y                HG        = HYGAIN 
           BVO       = Eagle/DJ9BV         Flexa     = FlexaYagi 
           BQH       = VE7BQH              I0JXX     = I0JXX 
           CC        = Cushcraft           K1FO      = K1FO 
           CC MOD    = VE7BQH              K2GAL     = K2GAL 
           CD        = CUE DEE             K5GW      = Texas Towers/K5GW 
           CD MOD    = VE7BQH              M2        = M^2 
           DJ9BV     = DJ9BV               MBI       = F/G8MBI 
           DJ9BV OPT = DJ9BV               OZ5HF     = Vargarda 
           DK7ZB     = DK7ZB               SHARK     = SHARK (Italian) 
           EKM MOD   = SM2EKM              SM2CEW    = SM2CEW/VE7BQH 
           F9FT      = F9FT                W1JR      = VE7BQH (Mininec error) 
 
                                     [4]LIONEL H. EDWARDS, VE7BQH 
                                        Issue 40, January 3,2001 
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C = 12.5975*b - 114.5*b*b 
gde je: 

 C ... promena usled uticaj� ������� ���
	��
����������� ��� 	�������� � ��� �  
 b �������� "!�#�����$%!���! � !����&�
���
	��
����������� ��� 	�������� � ��� �  

 ')(�*�+",�-/.�0�(�.�1",&2
(�0�-43�5 687�*
9:6;9<,�=�>@?BADC�C@E F�G�GIHKJILNM
2
*�5�*�3�(�*�OP6�Q�R�(�*;?SF@E G�T�G�C�C�C�-VU
 

 'N2
R�W�*
9X3",�(�7�,�(Y9<*[Z�0�0�-�*;(�*�,�5�,�-�,�(P2
,�M:>@?BADC�C@E F\HKJIL�U
 

 
boom uticaj booma 
(mm)        (mm) 

18 ... 1.8807604 
20 ... 2.2104460 
25 ... 3.3715300 
30 ... 4.7354170 
35 ... 5.2833970 
40 ... 7.9952530 

 
Tabela 2. 

 ']3�5 687�*
9:6^O�*_3
6^,�5�,�-�,�(P2
RV-�0�(P2
R�1"*�(�R`6aZb5�R�L�R�(�R`Z�0�0�-�*c(�*B0�O�1",�OY9<,�(�0�-d0�O�3
2
0&9<*�(Y9:68e�3",�(�7�,�(Y9<,
booma i dalje postoji, sve do odstojanja koja je ista kao i debljina booma. Tada se dobijena vrednost 6�2
R�W�*
9<*f6g3�5�,�Oc3",�(�7�,�(Y9<*fZ�0�0�-�*%-V(�0�Q�Rh3"*%>:*�.b2
0�1"0�-i-�0�(P2
*�Q�,�Egjk1",�-�*%l�1"0�m�1"*�-I6onV*�m�Rqp�(�*�5 r�3�Rs3NtuE�v�Cw2
0
izgleda ovako: 

 
Slika 1 
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����~
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od ivice booma gde je element montiran, sve do razmaka jednakom deblji ni booma. 
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Analysis 3.54. Najpre definišimo mere antene i centralnu frekvenciju. 



 - 7 - 

 
                                                     DJ9BV211.ANT 144.2  MHz  
 +-------- ---------------------   Elementdata -  ----------------------------- + 
 ¦                                                                          ¦  
 ¦       El.Name:   El.Pos        El.Length:   El.Radius:   + ---------- +    ¦  
 ¦      Re1         0            1027.79      2             ¦  < OK >  ¦ F5 ¦  
 ¦     + ---------- +------------ +------------ +------------ •  + ---------- +    ¦  
 ¦     ¦ Re1      ¦ 0          ¦  1027.79   ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Driver   ¦ 360        ¦  980       ¦  4         _  ¦< Cancel >¦ F4 ¦  
 ¦     ¦ Dir1     ¦ 525        ¦  947.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir2     ¦ 900        ¦  937.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir3     ¦ 1350       ¦  927.79    ¦  2         _  ¦< Insert >¦ F3 ¦  
 ¦     ¦ Dir4     ¦ 1875       ¦  917.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir5     ¦ 2460       ¦  912.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir6     ¦ 3090       ¦  907.79    ¦  2         _  ¦< Delete >¦ F2 ¦  
 ¦     ¦ Dir7     ¦ 3750       ¦  902.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir8     ¦ 4440       ¦  897.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦          ¦            ¦            ¦            _  ¦ < Help > ¦ F1 ¦  
 ¦     + ---------- +------------ +---------- -- +------------ •  + ---------- +    ¦  
 ¦    Reflectortype=Singel     Driver=Singel    Dimension=mm                ¦  
 ¦ -------------------------------------------------------------------------- ¦  
 ¦    BoomCorr = - 2.21mm                                                     ¦  
 +-------------------------------------------------------------------------- + 

 
Tabela 3.  

 
 �����������
	��
��������� ��������������������� �!�����"���
#$��	%���&��'�	(	 �$	 �)	 �*��	&�
	 �����(+��
����'�	 �,������#-�.	&�
��'!# �.	 ��#�+�#0/����
postavljen tako, da se boom nalazi u sredini pa uticaj sen ��	 �1�.�2���3+�#0/����)��	2/��4��������#65879�����:�.	
kvadratnog Alu profila 20x20 mm i od originalnih mera za analizu, kod ostalih elemenata  moramo 
��+*��;<	��
#�+*��=�#0�*�)���
#$>����.�?�������)�@�.	 �,	 �$	 �)	 �*�
#�/��
���$� ;<	A���
��;9�������B5  
 �C/��
	�+*'!#$+1�.	 ��������/4�
	 D!�E�
��+��(�
	%+��!�!# �.�����F���$	�+�	�G #��
	 ;-��� �����
#�H  
 
+--- -------------------------------  Results ---------------------------------- + 
¦ Name: DJ9BV211                                           Time: 15:11:18     ¦  
¦                                        - 3 dB Points (deg.)                  ¦  
¦ Frequency (MHz)  G ain (dBd)   F/B (dB)  E - plane / H - plane  Impedance (Ohm)  ¦  
¦ ----------------------------------------------------------------------------- ¦  
¦    144            11.92       22.9      36.32    40         44.26 +j 1.56   ¦  
¦    144.1          11.94       22.1 8     36.22    39.86      45.57 +j 1.96   ¦  
¦    144.2          11.94       21.5      36.12    39.72      46.97 +j 2.23   ¦  
¦    144.3          11.95       20.87     36       39.58      48.45 +j 2.35   ¦  
¦    144.4          11.95       20.27     35.9     3 9.44      50.01 +j 2.28   ¦  
¦                                                                             ¦  
¦                                                                             ¦  
¦                                                                             ¦  
¦                                                                             ¦  
¦                                                                             ¦  
¦                               Free space                                    ¦  
¦ --- -------------------------------------------------------------------------- ¦  
¦                                                     Boom comp.: - 2.21  mm    ¦  
+----------------------------------------------------------------------------- + 
           YAGI -  ANALYSIS    Ver:3.54                  

 
Tabela 4  
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Nova rezonantna centralna frekvencija je 144.200 MHz, gde je G/T: 
 
                                          DJ9BV211.ANT 144.2  MHz  
               +------------------------------------------------- + 
               ¦ 1 -  DJ9BV211 Yagi  Noise Temperature ( G/T )    ¦  
               ¦  Gain:  11.94 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   170.76K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   33.29K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   2.97 K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   4.56K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Tempera ture:   211.59K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 9.17               ¦  
               ¦ ------------------------------------------------- ¦  
               YAGI -  ANALYSIS    Ver:3.54                
 

Tabela 5  
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Slika 2.  
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Slika 3. 
 ��������� �
	���
�	�������
�	��������
	���
���������	�������	���� �����"! #$����	���	 � ���%
�	����&#(')��
������ � �(	����
	*��� �
	��)	��+	,��
�	��������
	
posle optimizacije. 

 Optimizacija je izvršena u nekoliko koraka. 
 -/.10 ��')���2�
�&#3')�)���2�54�#6�7! � 	��+����'�
����+�����
���+	%�+�����
	����7! #8!������9���+�����5�

 
 2. Ostaju orginalni elementi, ali se izmene vrše na dipolu i to prvenstveno kao zatvoreni dipol 

sa baloon transformatorom a isprobana je i ideja OM Grahama F/G8MBI sa otvorenim 
dipolom i rezonantnim vodom za napajanje. 

 :7.1; �����
	 �<#8!�����#(=�������! ����>+���9���+����	2� 	%�)����')���9	
 

 
 ? ! �����@�5���@�(	�
�� �
	���� 	��+	A���7B��9�3�
�A���,'�
����+�����C'�
���������4)	C���9���+����	2� 	+�D� �,�)�E��
���������	��������EFE���+G')���(��H�	2�(	��9�E!�����	�IC� -�J ��� .�0 ��')���1�
�K#L��
���������	�� #8����
�	����
���A�)�C'�
�� ��������4)	+M����+G)4)	/!���� �
�N�
��'�
����+�����
	���	
na 10 i na 12 mm. Ispitane su mnoge varijante na bazi optimizacije dok se na kraju nije iskristalisao '�#��O4)�2� ���
���/	C!�	���	+�)�A����������>A'�#�� �2�(	���	 � '�
���>��(	2�5� � � ��� � � .�P 	�
�	2�����)GQ!�	/! �����$�
���+����#RH��+��	�����4)�A'�
�����	����
�
još bolje rešenje al

�S!���#L! �(	�4)���T!�� #R��	 �<#6�+��
�	�����4�#(�+����� ���(	2�5�)�7�)���(	��)	2�5�(� �UB � 	�!���')�7! �5�����9�)G(#8�����V#��
�
poboljšanje u odnosu na polazne osnove, da li se to zbilj a isplatilo. Bilo šta se dobije bolje to se ���������W�/	�!�����#(
����+'��9	�H�	 .  

 Bitno je još napomenuti samu metodu optimizacije. Iz mnoštva programa koji su nam na 
raspolaganju odabrali smo program od K6STI OM Brian Beezley i to: Antenna optimizer 6.3 iz 1994 
i Antenna optimizer 6.5 iz 1995 (najbolje rešenje bi bilo AO PRO istog autora). 

; ����#RH����7! �X������>Y'�
�����
�	��+	X�
�Z!�	/! �����[�/	������(��� � 	2�(	 �<#RH�	 .8P 	 � '�
��\���Y��	 � �+	���� ��>]!�� �5���9^�	$�
�������'�>��)�����_'�
���#R��� �5�C'�
����9��=/����#`����4�#(�+����� 	�^�� �<# . ��!����������a�
�b��	W!�	/! � 	2�����+�_�c!�'�
�	2�(	��Wde���9� .Kf 	g� �g�
�!�')�7!���h(	��*!�4)��
���! �(	�4��Q����� � ��
 .(P 	C�7!�������#E� ���)	+'�
�����
�	��\����
�	��2#(��	2�(	+4)	�
�	�4�� ��
��c! �5��4)�C	���� ����	 .R? ! �(	�4)���!�� #R��	 �<#RGKh(��� �
�6�
�*4)��
��c! �5� �5��'
rofesionalnu verziju ali i osnovna verzija odgovara za neke skromnije 

prohteve. Za pomenutu antenu edit file izgleda ovako: 
 
DJ9BV211_Original-1 2.1wl Open dipol 
Free Space Symmetric  
144.200 MHz 
10 6061-T6 wires, millimeters 
bf = 2.21 
p1 = 4 
p2 = 8 
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ref = 1030  
r = (ref - bf) / 2  
dip = 980  
zr = dip / 2  
di1 = 950  
d1 = (di1 - bf) / 2  
di2 = 940  
d2 = (di2 - bf) / 2  
di3 = 930  
d3 = (di3 - bf) / 2  
di4 = 920  
d4 = (di4 - bf) / 2  
di5 = 915  
d5 = (di5 - bf) / 2  
di6 = 910  
d6 = (di6 - bf) / 2  
di7 = 905  
d7 = (di7 - bf) / 2  
di8 = 900  
d8 = (di8 - bf) / 2  
1  - 2220.0000   - r   0.0000  - 2220.0000    r   0.0000   p1  
1  - 1860.0000   - zr  0.0000  - 1860.0000   zr   0.0000   p2  
1  - 1695.0000   - d1  0.0000  - 1695.0000   d1   0.0000   p1  
1  - 1320.0000   - d2  0.0000  - 1320.0000   d2   0.0000   p1  
1   - 870.0000   - d3  0.0000   - 870.0000   d3   0.0000   p1  
1   - 345.0000   - d4  0.0000   - 345.0000   d4   0.0000   p1  
1    240.0000   - d5  0.0000    240.0000   d5   0.0000   p1  
1    870.0000   - d6  0.0000    870.0000   d6   0.0000   p1  
1   1530.0000   - d7  0.0000    1530.0000   d7   0.0000   p1  
1   2220.0000   - d8  0.0000   2220.0000   d8   0.0000   p1  
1 source  
wire 2, center  

 
Tabela 6.  

 
Nakon definisanja Edit file preostaje nam „kalibracija“ AO programa prema Yagi Analysis 3.54  
 
                      DJ9BV211_Orig inal - 1 2.1wl Open dipol  
                                   Free Space  
                                   144.200 MHz  
           +-------------------------------------------------------- + 
           ¦                         Options                        ¦  
           ¦                                                        ¦  
           ¦ Field          Total H V RC LC Major Minor Ellipticity ¦  
           ¦ Segmentation Density            18 segments / halfwave ¦  
           ¦ Auto Segment - Length Tapering    Off On                 ¦  
           ¦ Frequency - Offset Correction     Off On                 ¦  
           ¦ Bent - Wire Correction            Off On                 ¦  
           ¦ X - Axis Pattern Symmetry         No Yes                 ¦  
           ¦ 2 - D Patt ern Resolution          1° 2° 4°               ¦  
           ¦ El Angle for Az Pattern           0.0°                 ¦  
           ¦ Az Angle for El Pattern           0.0°                 ¦  
           ¦ SWR Reference Impedance          50.0 Ohm              ¦  
           ¦ Save Options & Settings       • No Yes                 ¦  
           +-------------------------------------------------------- + 
 

Tabela 7.  
 ������� �	�
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podesi na toliko segmenta da odstupanje izmedju Yagi Analysis 3.54 i AO6.30 (AO6.50 ili AO6.54) ��<=���>���5
523���?
���@BAC�	����2D&�����&��
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��O���������� ��F#
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              Matrix Fill         0:03  
              Matrix Factor       0:00  
              Impedance          47.0 + j 1.9 Ohm  
              SWR                 1.08  
              Wire Losses         0.08 dB  
              Efficiency         98.1%  
              Forward Gain       11.88 dBd  
              F/B                22.49 dB  
              Maximum Sidelobe   18.28 dB down at 50° Azimuth  
              Azimuth Beamwidth     36°  
              Maximum Sidelobe   13.20 dB do wn at 52° Elevation  
              Elevation Beamwidth   40°  
 

Tabela 8.  
 

 Ukoliko ovo uporedjujemo sa prethodno prikazanom tabelom 4. konstatujemo da su 
odstupanja sasvim prihvatlji va (bar na prvi pogled!). Nakon ovoga podešavamo ostale uslove 
optimizacije.  

 �������������	��
��
����������������������
������������ �������"!#� �����%$�!&$��'�������(�)��
������������)*,+-����.�� !#�)� ���/���0����$���12�)��
����������/34 ��! 4 3'���%$�!#��
���� ��!��65���7��8�����9$�3-1�����3:7����%$�!#� 4 ����������1��;�����	��������
���������������� ��!�������1<������=�����7��>!#���".'�)*@?>�A
������="3'�����A�B.'��
C���������'�D�������A���E����1 4 ��3'������3F����
G3'� !��"!��E�����A��5H
���10� sli a i promašaje, za veoma kratko ������1��)*�+I�J3K����1L$A� 3:=�����3M����$A1���1��(��� ���A� ����1�� 4 ����������1N
�� ������!�����������
G3'10����O%���������-!������/��� 
�� 4 ���"�'�
u nama jer smo postavili pogrešne parametre ili pogrešne cilj eve optimizacije. 
 
                            +------------------ ---- + 
                            ¦      Tradeoffs       ¦  
                            ¦                      ¦  
                            ¦ Gain             34% ¦  
                            ¦ F/B              34% ¦  
                            ¦ Zr                0% ¦  
                            ¦ Zi                0% ¦  
                            ¦ SWR              33% ¦  
                            ¦                      ¦  
                            ¦ Gain OK >   15.0 dBd ¦  
                            ¦  F/B  OK >   30.0 dB  ¦  
                            ¦ Zr   OK >   50.0 _   ¦  
                            ¦¦Zi¦  OK <    0.1 _   ¦  
                            ¦ SWR  OK <    1.01    ¦  
                            ¦                      ¦  
                            ¦ F/B Az      38° 180° ¦  
                            ¦ F/B El      42°   0° ¦  
                            ¦ F/B Res           2° ¦  
                            ¦ F/B Lobes   Avg Peak ¦  
                            ¦ Gain        Omni Fwd ¦  
                            +---------------------- + 

Tabela 9.  

 
 Na ovom mestu u „Tradeoffs“ -u se odredjuju, od strane dizajnera, osnovne zamisli kreiranja 
nove antene. Uputstvo samog programa dosta dobro obradjuje ovu temu, na ovom mestu nema 
potrebe detaljno ulaziti u to. Bitno je da su ti detalji stalno pred nama. 
 P

��$A����1Q���R���S������.'��� ���<����� 4 ����$A����=���1T$��'�U$��'�"���SV"!W�'�����"��������XS� 4 ����3J�������<$�!W�'�������Y���Z����=����V�� 4 ��5�����������X)*\[]�'�^V�[ �)��$�������X^������
D� 4 !#��10��
���_�� ��3`$�3H3'��� 4 �����H��.'��7��"�'���	�a�'����1��^1����	�a������$��b�����)���	�H�����=���1c3d=������H$���1e� !����������f.��	�<$��'��$�!����
g6[]�'�D���,!������h���E����$�!����	�D���ji k/l,mCno�]icprq,?>s 4 �  zapravo $�!W�'���A��� 4 ��.'��� �t�����Y���B�'��7B3a$�!�����!W3h��
����	�����;�����u��� 4 ��!#���".����
*@+-��� 4 �"!�O 4 ����1����)�	�($���1N�%$A��������� 4 ������1��"!#������"���;$�3F$��K3 4 �����%$A�\
��K�������^���<v�wE�����)����� 4 ����1����)���	�b�C=���1c3(���M.����	�D����=��W*8?]����1x���M3'�����Y�����C$���$�����1
solidno pa nije bilo uputno dirati u to jer bi se dobil �b1����	�
*
yz�I���������Y�������E$���1��b��������="3'������3:O{���������.����	�E��=�� !��E���-.��z���%$ 4 ���A��1����,!#��$����Y���u���($���1���1|.'����1c3 4 ����3'
����������'���	�b
�����=���������1���5����)�	=����u�%$A�	�".�� �����Y���
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jednu novu antenu koju sam nazvao „H2“ gde su razmaci rasporeda elemenata isti kao kod DJ9BV.  
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�	��)84����	� Nylon izolatore (Heyco Ltd, Udens Trade Estate, WIMBORNE, Dorset 

BH21 7NL, 0120286100). Original 61PR80 000 je u medjuvremenu promenio oznaku na Part. No. 
057 5586 

Zbog poznatih dogadjaja u YU ovo nimalo nije bilo jednostavno ali se pokazalo sasvim 
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geno zavarivanje oko ���� _¡�¢$£O¤2¥�¦�§�¨	¢]©&ª_«<¬J� ­6«<®1��¯9ª±°�£�¢$²�³a´Wµ<¶2·j¸X¹1º�£�»Z»�¼�¢�½;¼�¢�¤,¾-¥�¾>¢a§�½;²�³�¨#¿�¢�¤#¨	¢a¡�¢�À	³�¨#§�Á�Â
¢a»�Ã�»�¼�§�¨	¢a³
nije se moglo iskazati nikakav uticaj na same parametre antena. Jedna antena je napravljena tako da Ã�¥`¥.ÄVÅ ¥oÆ�¢$²�§j¤#§�¿�¢�Â�£�»	¿�³a§�¿�¢�ÇUÅ�¢�Â�£�»	¿�³�¥	²�Å�³�Á�¢�¨	¢�È º�É	§�Æ�¢�Êa»
¤^¼�§�Æ�§�Â	Å�³aÁ�§ ¾�§8¾>¢�É	¿�»	¡�¢�¿LË ¡B¡��X«E³�£�³�¾W¨	³�Á�§�¨
½A³�À2²�³�Å ¾-¥�¾-¥8Ì�§F¡�¢�À	³�¨#§�Á�Â	§�¡Í»�Ã�»�¼�§�¨	³�¡�³ Á�¢�Å�§�Ì�¨	¢_¦�§�Æ�¢`Ã�£&§�Á$¥fÃ�¢_§�½;²�³�¨#¿�¢�¤#¨	¢ »�Ã�»�¼�§�¨	¢�ÎV»
¤#Å�»	¡n§�Å�§jÈ�É�¥8Æ�³�¨,¾>¢�Ê
¢�Å�¢�¡�¢�¨	³$£�³=¾>¢�¨	¢�¡�»	Ï�¥8Ì�¢#��ª.³�Å�§gÉ	¿�»	¡�¢�¿F¢�Å�¢�¡�¢�¨	³$£�³1Ã�É	¿�¢�Á�³$²�³BÈ�É
³�¿�Â	§�¿�³�¨,¾>¢�ÊBÏ
»	Å ¥	¼�»�²�³B§3Ã�ÅU��³�Å�§g¨	¢1Ã�É	¿�¢�Á�³$²�³
„sudar“ sa  nekim pticama koje nisam uspeo identifikovati ali se javljalo u više navrata (slepi miševi?).  

ÐB¢�Å�§�Â	§BÉ	¿�»�¼�Å�¢�¡ÑÃ�£U²�³�¿�³Z§B§�½;¼�»	¿]Â�¥	£&§ ¾>¢Z½A³$£U²�»	¿�¢�¨	»	Ïd¤#§�É
»	Å�³#�=µÒÃ�²�³�Â
»	¡ÓÃ�Å ¥8Á�³�¾-¥ÔÃ�³�¡ÕÉ	¿�»�¼�³�»Ö§
varijantu bez kutije. tako da se krajevi zatvorenog dipola montiraju na pl

¢�Â�Ã�§gÉ	Å�»
Á$¥6��×6¿�³$²�§�§�½;¼�»	¿j»�²�¢
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¤#¨#§�Â
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»	ÅgÉ	¿�»	¡�¢�¿�³]ÚJËa¡B¡���ª.»	Ï�¥8Ì�¢Ù¾>¢1Ã�³�¡ã¼�³�Å�»
»	¨�£&¿�³�Ç-»aÈ$¥�É

akovati u samu kutiju ali to ¿�¢Aº�¢�¨,¾>¢F¡B§�Ã�¢F¨#§ ¾>¢V¤	»	É
³�Å�»�§	¨#§MÃ�³�¡eÉ	¿�»�¼�³�»<£�³�Â
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Ã�¢�¨	Á�¢�¨,¾>³9¼�»
»	¡�³L©&¥�Â
»	¨#Â	¿�¢$£&¨	»	¡�Ã�Å ¥8Á�³�¾-¥1¼�»
»	¡o¾>¢L»
¤�ÄVÅ ¥EË
�Oæ<Ë
�B¡B¡e§	§�½�¨	»�Ã�§	Ëg� Ë3Új¡B¡�Î	É
³LÃ�¢F½A³=£�»	Å

iko ¤#§�É
»	ÅgÉ	¿�»
¤2¥�¦�§�¹J��çT³B¡�³$£�¢�¿�§ ¾>³�ÅY¤#§�É
»	Å�³Ù¾>¢BÂ
»	¿�§Mº�Ì�¢�¨�ÄVÅ ¥^Æ�¢$²C³L§�É
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Optimizirana antena „H2“  
 
Kao što je ranije opisano n� �������	��
�� � ��

��������������
�
���������� ������� �	� ��������
! �"#�%$ � � � �����	����$ � ������� � �&� �

definišemo: 

1. ' 
�( �%� �)����� � $ � ��� �*� ( �,+ 
�
��-
��/./021)3,4 + ��$%��$������ �   
2. Antena je za Horizontalnu polarizaciju 
3. Novi frekventni opseg rada je 144.000 do 144.400 MHz (min.) 
4. Radijator je savijeni dipol izradjen od Alu cevi promera 12 mm. 
5. Radijator se nalazi u simetrali booma 
6. Ostali elementi se izradjuju od Alu cevi promera 4 mm. 
7. Koristi se 1 reflektor. 
8. 

35
�6����7����
���
�(�����
�� � �98 + � ������
����:���)8���� +;� �=<�>��)3?8A@�
�����$� *� � (����  � +;� �%B�CD�)3?8�(;�����E *� � (����F HGI
���
�J�
�K�6��:����� ������� � � J�� � �L$�� � 6����&� ��M  
 N
� 
��������D��$ ��O � �98D�P�	��
����:��Q����R����
�J�� � �TS	U	V7 W�>X
��AY/V7Z�"=[\� � � � ��� �P�D
����:� � �R� � 6���� � $ � ����
�(;����8]���
������ O � �P�_^ � J��`S%� � � a;���:�XW7 �C*b! cGI�����d���_$ � 
�����8 � 8��98e� �fO ���g
 + ��
h�����`��$�� � $i8j�D�k��������l`� � 8m��� + �n(;��Q� � ��� � �f��
������ O � �98o8p���g���q������6����&� �i+ 
�
�� �dr ��
��s����
�(;��� e rada antena ova korekcija se odbija). Kod ����$ � ������� � �&� � ������
��&�P����� � ��
t(;
����\� � 6h8;� � 
?��
 + � ���glu
�����
7��8I� � �������iv5� � $ � �f�\���D������� � �����\��
h� � �P�X��
��

otvorenog dipola 50 Ohma bez reaktanse (dozvoljava se reaktansa +/-0.1 Ohm). Naravno 
impendansa zatvorenog dipola postaje 200 Ohma. Optimizacija je vršena sa otvorenim dipolom i sa 
zatvorenim dipolom gde je luk savijanja definisan kao mnogougao i veoma malo je uticao na ��
 + � �P�����w(���������
7�����q��������lo� � 
�� + ��
h� � 8;J�� � �D��
�J�
�8;J�� � 8;�D��
�J�
����x$ � (��:���I(�������������� � �)8 � ��� �
optimizacije. 

Koy�z:{�|�}�~��P}Dy����h�;~���yn��� -486 i pentium-2, dobijeni rezultati su naravno isti ali se stari PC-486 ��� y�� �I� ��yX�d� �s�_� �����
�)�;�*}
���_��}����*� � �h��� �P�������t~ ��� } � � � z �P��z ����� z:��� �d��� y�z:{�|�}�~&�P� � y ��� y�� � � ��� �
DOS, ali u principu i ti programi su za ovakve primene sasvim prihvatlj ivi. Pokušalo se isti posao � ��y�����z ��z7z���� � y ��� y�� ����� �t�,�	���	����}D����z���} ��� �P�h��� �9���9� � y ��� �g} � z���� � ����z � y�����z � ��� z �����D� �h��z � z���~ � {�|h������ y�z� )�;��|�}�~�z �¡� y ��� y�� �����T¢ � � z7�%~���� £;��z:�u¤7���*¥!��¦§���;� ����� ��� �¨�����9�©����z � ��z � y ��� �g} � z���}D����} � �;�h��~ �X����� �
rešiti ali kod rešavanja optimizacije ovog tipa antene još nisam posedovao nikakva iskustva sa 
programom iz Japana koji sam dobio od OM Joce YU1BW.  
 �A� ��� ~ ��� ��z � z��*����z �P} ��� ~�����~�} � }�y�}	���]���g}���}�|�}�ª  
                                    h2.ANT       144.2  MHz       12 - 25- 2002  
 +-------------------- ---------   Elementdata -  ----------------------------- + 
 ¦                                                                          ¦  
 ¦       El.Name:   El.Pos        El.Length:   El.Radius:   + ---------- +    ¦  
 ¦      Re1         0            1025.79      2             ¦  < OK >  ¦ F5 ¦  
 ¦     + ---------- +------------ +------------ +------------ •  + ---------- +    ¦  
 ¦     ¦ Re1      ¦ 0          ¦  1025.79   ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Driver   ¦ 360        ¦  984       ¦  6         _  ¦< Can cel >¦ F4 ¦  
 ¦     ¦ Dir1     ¦ 525        ¦  958.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir2     ¦ 900        ¦  946.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir3     ¦ 1350       ¦  932.79    ¦  2         _  ¦< Insert >¦ F3 ¦  
 ¦     ¦ D ir4     ¦ 1875       ¦  916.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir5     ¦ 2460       ¦  890.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir6     ¦ 3090       ¦  886.79    ¦  2         _  ¦< Delete >¦ F2 ¦  
 ¦     ¦ Dir7     ¦ 3750       ¦   893.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir8     ¦ 4440       ¦  891.79    ¦  2         _  + ---------- +    ¦  
 ¦     ¦          ¦            ¦            ¦            _  ¦ < Help > ¦ F1 ¦  
 ¦     + ---------- +------------ +------------ +--------- --- •  + ---------- +    ¦  
 ¦    Reflectortype=Singel     Driver=Singel    Dimension=mm                ¦  
 ¦ -------------------------------------------------------------------------- ¦  
 ¦    BoomCorr = - 2.21mm                                                     ¦  
 +-------------------------------------------------------------------------- + 

Tabela 10.  
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 Rezultati analize u nešto širem frekventnom opsegu nam govore o tome da se radi o ��������� �
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�9�� ����	'*'�-#'&���1���1��
&�� �����X�����4�"��*,�4! �X
��X��� �7���+��� ! ��
�����.>/2��� ������
��I�����`&����3� � ���X���N#�������
����X����a �(
��b���������X@�
���&��`�������8P^�
*'� ���R#��S��&��'��:��(
�� ! �^
���� 
��+*'��
8��� �8���+��� ! ��
����^�������L	'*'�I���R#��%#'&��(�c�%�S��! ��1�� &���
�����.  
 Prili ke su me najviše naterale da ne menjam boom a i ne samo to, valja imati i to na umu da je 
tada a i kasnije veliki broj naših ljudi napravio tu antenu, poneki u originalu a poneki sa elementima 
promera 6 mm sasvim neizolovano od booma kao što sam i ja u startu imao. Za proteklo vreme �����4!�
��-#'�d���4������
�*,�_�����������(�^�M�������e���7�L#'*'� �K�]�����������)#'*'��
����\�?
���1���
5��&������f����a%�7����a � &��+*,�^#'&��+���
����
���&�
��g���3�(����
��h��1��i
��5�%�$���'�����i
��%	'*'�d*'� ���j�%�B��� ��
����(�<&��k#3
��g��
�*'��
����%�l*'��1��8�4! ��
����$	'*'�-�8�m���
zapravo i osnovna namera konstrukcije. 
 
Evo i rezultata: 
                                     h2.ANT       144  MHz         12 - 25- 2002  
+----------------------------------  Results ---------------------------------- + 
¦ Name: h2                                                 Time: 18:37:15     ¦  
¦                                        - 3 dB Points (deg.)                  ¦  
¦ Frequency (MHz)  Gain (dBd)   F/B (dB)  E - plane / H - plane  Impedance (Ohm)  ¦  
¦ ----------------------------------------------------------------------------- ¦  
¦    144            11.78       26.86     37. 92    42.14      45.65 +j 1.05   ¦  
¦    144.1          11.78       25.82     37.82    42.02      46.63 +j .81    ¦  
¦    144.2          11.79       24.87     37.72    41.9       47.62 +j .43    ¦  
¦    144.3          11.8        24.02     37.64    41.78      48.59 - j .13    ¦  
¦    144.4          11.8        23.23     37.54    41.66      49.52 - j .86    ¦  
¦    144.5          11.82       22.52     37.46    41.54      50.38 - j 1.78   ¦  
¦    144.6          11.82       21.86     37.36    41.42      51.13 - j 2.9    ¦  
¦    144.7          11.82       21.25     37.28    41.32      51.73 - j 4.21   ¦  
¦    144.8          11.82       20.69     37.2     41.2       52.14 - j 5.68   ¦  
¦                                                                             ¦  
¦                               Free space                                    ¦  
¦ ----------------------------------------------------------------------------- ¦  
¦                                                     Boom comp.: - 2.21  mm    ¦  
+---------------------------- ------------------------------------------------- + 
           YAGI -  ANALYSIS    Ver:3.54                 

 
Tabela 11.  n 
����(�(�%�Soqp,rW���R#3�4� ��� = ��s  

                         h2.ANT       144.2  MHz       12 - 25- 2002  
               +-------------------------------- ----------------- + 
               ¦ 1 -  h2 Yagi  Noise Temperature ( G/T )          ¦  
               ¦  Gain:  11.79 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperatu re    :   178.03K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   24.5K              ¦  
               ¦                                                 ¦  
               ¦   Backw ard Temperature   :   2.84K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   3.93K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   209.31K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 9.27               ¦  
               ¦ ------------------------------------------------- ¦  
               YAGI -  ANALYSIS    Ver:3.54  
 

Tabela 12.  
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Slika 4. 
 p X \�U�i
_�U�W8m�_�U�Y�Z�[�\�U�^�Z�_�T4X7V�U�d7[
]�\(_�U�^.[6XAk

 
 

 
Slika 5. 
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videlo. Šta se postiglo? I u horizontalnoj i u vertikalnoj ravni postiglo se više od postavljenog m2U�a
U�T4V�UzT \�k{R|f
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(planiralo se 15 dB). 

 Sada sve to uporedimo sa originalnom antenom DJ9BV što je zapravo ihodište svega (slika 3 >�?�@�A�BDC�E�F$G$H(GJI�K0L�M1CON�HPK0LRQ�S$T)>"U"C�V�E
>WF.E�C�QYX�C(K$>WF
LRE�H�Z�H�[\>�Z�L(T"CY><N�L6F.E�COC�N^]�Z�H(T)E�C�]OF.E�C�Q�H_[6Ha`6b�c-Q�C)G%>2F.E�I�G
više od 5 dB u odnosu na bo

V�E
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L�E�H�Z�H�[\>R]�C�S
L�>aN�C�Z�L�[6Hd`6b�c9Q�C)G%>2F.E�I�GmK0Ln[6H�opN�q�IrC�N
E�C<F$IsE�H;U"C�V�E
>aF.E�C�Q
t�u.v�w�v�x�y�z�x�{Ry�x�|${�x�{
}
~a�
x�t<��x�y���u
{\�D��x�y��6y\�5�0{_��t)�"t�z ���
y�x^�6yR�<} �1���D}��)|$yRt)�"t1�\x�y\��v��  
 � yYx�{(�"�)���\{�x�{ �1t��6��y9�.��t�u
tnx
v2�$|$y\�-y�z�vi����u
y��<�.v��i|$y��1tnw���{9�
{��n�)z�v��\v�x
v���t(�0y(�)z �������g�.�1{(|%x��0{Ot���
u$�"w�v��n�$|$y�x
v��\y\���\x�y\��v��^x�t�w�t=�)v2�
{Yt���t�x�t�w�yO�$|$t��
{Yt��\{���v �"y�z�tW}���yYt)�"t���y�x�|${�x�t����
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{R�\{�z�v2�.��t��
x�t<�$|P�$�"{�w�y�|$t�w�y
procenilo. 

 Dakle, sve vrednosti se uporedj �����rx�y:­�®�®W} ¯�°�° £�± �²w���{�u
y\�(�"x�y�u³�.��yd�.v��D�"z�y\��v �0yn��t���y��¤���0{��t)�)v |��0{\�
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x�t<�$��x�yRt�u.v�w�v�x�y�z�x��ly�x�|${�x��e�
y_��t(�0y\�\y�x��0{���­�­6} µ
®Y���¢����y\�1t��
°<}J­\¶����D}-~¢�"tp�
{e�g��u
y��<�.v¦x
v �0{���y�z�t²v��\�1{�u.v |%v¦x�yD�0{\�
x�t<�$|$y(�"y�x�x�y\��v�x²y « x�yn�.z �"�
¬9x
v���y���tW}-~a�
x�t<�1·¢�%¸
takodje u
y\�(�"x�y�u³�.��t��!�.v��D�"z�y\��v �0t��!�
yaµ<}J­�´O�
{R��t)�"{\�\y�z�tYx�yaµ<} ¯�´<}<�)|$t¢�0{P�0t<�P���"{����=�
y6�$�)v��¹��u.v����"y(|%z �$v �)v��w�u
y�x
v��\y��1y
}�ª�y�u
y(�)x�t�t)�"yOy�u.w)�"�1{�x�|$y\��v �0y��g�.z ���\y$���k��y9�
{Y��t�x��$|%u$�"v2�
{9�.v2�$|${���y�x�|${�x�y1�6y/¨ £ ¨��0{O�
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lošim. Zašto? Pa EME sistemi su konstruisani tako da se na izuzetno uskom frekventnom opsegu 
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{=�"t��
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y(|%v�v�y���t1x�{�|$t�z�v���t1��t�z�v���t/�)v�x�{���t1�6{�z�{\tW}¤ª�t1w���{a�$��w�u
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{
}  

 
Sistem antena DJ9BV 4x10 elm. 

 
 Najpre je neophodno odrediti originalne karakteristike za sistem antena 4x10 elm u originalu 
pa na oko 80% toga rastojanja. Po preporukama iz DUBUS 1/1990 horizontalno osno rastojanje 
booma antena je 3.29 m, a vertikalno osno rastojanje booma je 3.0 met. Ovo rastojanje se u samom 
startu smanjil o za 80% tj. na horizontalno osno rastojanje od 2.632 m i vertikalno osno rastojanje na 
2.4 m. Parametri ovakvih sistema se pomalo menjaju u odnosu na jednu antenu usled medjusobnog ��|%v��\y$�0y1y�x�|${�x�y
}�É³�.��u
t)�"y�z�tn�
{^x�{���t�z�v���t9x�y\��v�x�yY�.��y$�0y�x��0y^®�y�x�|${�x�yD���.v2�$|${��1���$�"y���v<x�y\��v�x��"��t�z�v���t��
{©�"u
y\�
vÊ)Ë.Ì\Í Î$Ï Ð"Ñ/Î0ÒOÓ
Ô6Ó$Ð)Ï�Õ�Ö�Ñ)Ê"Ô�Ë�×�ØDÑ�Ö�Ô(Ù�Ú$Ñ�Ë
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Ò1Û�Ñ�Ë.Ï2Ó$Ú%Ï�Ü(ÝiÑ)Þ/Ò�ËRÖ
Ï Ð)Ï�Ö�Ò�Ë.ß1à�Ñ�Û�Ñ�á�Ó$Ú%Ë$Ù"Û�â�Ï Î$Ï�ã¢äæå¢ç6Ù"Í�Ò
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                          4XBV211.ANT  144 .2  MHz       12 - 25- 2002  
               +--------------------  Results -------------------- + 
               ¦ Name: 4XBV211          Frequency:  144.2 MHz    ¦  
               ¦ ------------------------------------------------- ¦  
               ¦ Gain:  17.91 dbd       F/B:        22.1 db      ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                   - 3dB points                   ¦  
               ¦                                                 ¦  
               ¦ E - Plane:   16.48  Deg.  H - Plane:   18.18  Deg.  ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                                                 ¦  
               ¦ Impedance:   48.28 - j .31 ohm                   ¦  
               ¦                                                 ¦  
               ¦ Efficiency:  98.45 %   Conductivity:  2.88E+07  ¦  
               ¦                                                 ¦  
               ¦ Boom comp.: - 2.21mm       Stacking distance:     ¦  
               ¦                           H - plane: 3mtr         ¦  
               ¦ Stacking:    2 X 2        E - plane: 3.29mtr      ¦  
               ¦ Stacking in free space                          ¦  
               +--------------------------------- ---------------- + 
               YAGI -  ANALYSIS   Ver:3.54                 
 

Tabela 13.  
 
                          4XBV211.ANT  144.2  MHz       12 - 25- 2002  
               +------------------------------------------------- + 
               ¦ 4 -  4XBV211 Yagi  Array Noise Temperature ( G/T )¦  
               ¦  Gain:  17.91 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   173.46K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   30.17K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   2.76K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   4.49K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   210.89K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 3.19               ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54               
 

Tabela 14.  
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Slika 6. 
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Slika 7. 
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                          4xBV2118.ANT 144.2  MHz       12 - 25- 2002  
               +--------------------  Results -------------------- + 
               ¦ Name: 4xBV2118         Frequency:  144.2 MHz    ¦  
               ¦ ------------------------------------------------- ¦  
               ¦ Gain:  17.41 dbd       F/B:        25.3 db      ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                   - 3dB points                   ¦  
               ¦                                                 ¦  
               ¦ E - Plane:   19.48  Deg.  H - Plane:   21.48  Deg.  ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                                                 ¦  
               ¦ Impedance:   50.8 +j 1.21 ohm                   ¦  
               ¦                                                 ¦  
               ¦ Efficiency:  98.56 %   Conductivity:  2.88E+07  ¦  
               ¦                                                 ¦  
               ¦ Boom comp.: - 2.21mm       Stacking distance:    ¦  
               ¦                           H - plane: 2.4mtr       ¦  
               ¦ Stacking:    2 X 2        E - plane: 2.632mtr     ¦  
               ¦ Stacking in free space                          ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54  

 
Tabela 15.  
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C������5��"��'D;���2%@� ��� ���'�E4$�0������F!�!��)��2��)��G"#����H/)���"#�!3�� %���4$�I ��);%��$��%��5�KJ���LM�!����������)��!��)��8���G)�����"#���;NO)���4$���87QP����5�����R�#�-�')����'"#��F�%@)�����"#�$���'�'F!�2���S*T���
�2��)��GF�"�� %���"�� �/*��
ocene jedne antene, a to je odnos G/T. No medjutim i %����&�!��)��8�Q�U�!).�	���!���V4�)���3����K)�� �	��*W��%��2%@�
3�F!���X% �.7
���������2%	��F!���Y��D;���2%���).�/*Z7\[]������F!���^��� *�3����/*T4$�SJG_�J`����4$�5�����S�	�-���
�2��)��GF�"�� %���"�� �/*��a���'�G4$�0�����5�8��%����
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                          4XBV2118.ANT 144.2  MHz       12 - 25- 2002  
               +----------------------------------- -------------- + 
               ¦ 4 -  4XBV2118 Yagi Array Noise Temperature ( G/T )  
               ¦  Gain:  17.41 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   174.64K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   29.24K             ¦  
               ¦                                                 ¦  
               ¦   Backward  Temperature   :   2.14K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   4.16K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   210.19K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 3.67               ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54  
 

Tabela 16.  
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Slika 8. 
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Slika 9. 
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Sistem antena 4x10 elm. “ h2“  
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performansama što je ranije opisano. Nakon pada sistema antena (letnje vreme, vreme Es otvaranja) �)
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napravljen sistem od 4 antena i postavljena na isti razmak kao i prethodni sistem. Izvršena je �,
��D���&��W	
 02�5���5-����$��� aru i postavljena je onakva kakva je ispala pa da vidimo... 
 
                          4xh2.ANT     144.2  MHz       12 - 26- 2002  
               +--------------------  Results -------------------- + 
               ¦ Name: 4xh2             Frequency:  144.2 MHz     ¦  
               ¦ ------------------------------------------------- ¦  
               ¦ Gain:  17.35 dbd       F/B:        30.3 db      ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                   - 3dB points                   ¦  
               ¦                                                 ¦  
               ¦ E - Plane:   19.76  Deg.  H - Plane:   21.86  Deg.  ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                                                 ¦  
               ¦ Impedance:   50.6 - j 2.2 ohm                    ¦  
               ¦                                                 ¦  
               ¦ Efficiency:  98.75 %   Conductivity:  2.88E+07  ¦  
               ¦                                                 ¦  
               ¦ Boom comp.: - 2.21mm       Stacking distance:    ¦  
               ¦                           H - plane: 2.4mtr       ¦  
               ¦ Stacking:    2 X 2        E - plane: 2.632mtr     ¦  
               ¦ Stacking in free space                          ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS   Ver:3.54                  
 

Tabela 17.  
 
                          4XH2.ANT     144.2  MHz       12 - 26- 2002  
               +------------------------------------------------- + 
               ¦ 4 -  4XH2 Yagi Array Noise Temperature ( G/T )   ¦  
               ¦  Gain:  17.35 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ----------------------------------- -------------- ¦  
               ¦   Forward Temperature    :   183.07K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   19.16K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   1.84K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   3.62K              ¦  
               ¦ ----------- -------------------------------------- ¦  
               ¦   Total noise Temperature:   207.71K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 3.68               ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54                 
 

Tabela 18.  
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Slika 10. 
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elm „H2“ u vert. ravni  
  

 
 

Slika 11. 
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                          4XH2op.ANT   144.2  MHz       12 - 26- 2002  
               +------ --------------  Results -------------------- + 
               ¦ Name: 4XH2op           Frequency:  144.2 MHz    ¦  
               ¦ ------------------------------------------------- ¦  
               ¦ Gain:  17.28 dbd       F/B:        29.7 db      ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                   - 3dB points                   ¦  
               ¦                                                 ¦  
               ¦ E - Plane:   21.6  Deg.   H - Plane:   22.38  Deg.  ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                                                 ¦  
               ¦ Impedance:   51.01 - j 1.98 ohm                  ¦  
               ¦                                                 ¦  
               ¦ Efficiency:  98.76 %   Conductivity:  2.88E+07  ¦  
               ¦                                                 ¦  
               ¦ Boom comp.: - 2.21mm       Stacking distance:    ¦  
               ¦                           H- plane: 2.32mtr      ¦  
               ¦ Stacking:    2 X 2        E - plane: 2.32mtr      ¦  
               ¦ Stacking in free space                          ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54              

 
Tabela 19.  

 
 

                          4XH2op.ANT   144.2  MHz       12 - 26- 2002  
               +------------------------------------------------- + 
               ¦ 4 -  4XH2op Yagi Array Noise Temperature ( G/T ) ¦  
               ¦  Gain:  17.28 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   185.68K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   16.01K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   1.8K               ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   3.56K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   207.06K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 3.74               ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54                 
 

Tabela 20.  
 

 Ovi podaci se veoma malo razlikuju od prethodnih tako da je neophodna detaljna analiza ��� �����	�
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Slika 12. 
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Slika 13. 
 

 Ovo pretstavlja ujedno i krajnji domet moga rada 
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�������������	� avike se veoma teško menjaju. Mislim da je krajnje vreme da, umesto toga što se ljutimo na ��
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pojavljuje u svojoj dinamici i u naredno vreme. 
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