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Tehnial Note : MxA/TR/2k2 { 02
1 Introdution :This report is in sequene to the �rst one: MxA/TR/2k2 { 01. As repeated measurementsthrough a network-designed as per this (1st) report, failed to tune the array to 138 MHz,doubts were raised about the R and X measurements by the Network Analyser. Repeat mea-surements of R and X by the Analyser showed widely varying values, when ompared to the�rst. An alternate method by employing the Reetion/Transmission set (HP 87512A) alongwith the Vetor Voltmeter (HP 8508A) yielded the stable and reliable set of R and X values.Hene a new network was designed, onstruted and tested at the array. Postive results wereshown by this network and this report gives it along with an Appendix outlining the operat-ing proedures of the Vetor Voltmeter. Future measurements for the omplete array an bequikly done using this setion as a test{manual.2 The New Mathing Network :R and X of dipoles spanning from Row 1 to Row 6 of the array were measured at the fourbalun-ports, and Table 1 gives the measured R and X of the array(aurate and reliable set ofdata). Table-1Vetor Voltmeter -- HP 8508A & Refl./Trans.Test Set HP 87512AAll values are in 
Dipole Balun-1 Balun-2 Balun-3 Balun-4Row R X R X R X R X1 44.2 -2.40 43.4 -2.84 43.8 -0.12 42.9 -1.302 44.1 -2.35 43.2 -2.63 42.3 -1.43 44.9 -0.923 42.5 -2.05 42.8 -3.72 42.7 -1.64 42.1 -1.394 41.2 -2.45 41.6 -3.25 41.6 -1.99 41.3 -1.555 42.0 -2.68 42.0 -4.10 41.0 -0.95 41.8 -0.696 40.5 -2.28 41.0 -2.20 40.6 -0.51 41.7 -0.301



The average of this 24 sets, R = 42:3
 and X = �1:906
. The normalized values are:Rd = 0.846 and Xd = -0.038This again is similar to the loation of R and X in the Smith's hart, as disussed in 1streport and hene the mathing network on�guration is the same (series indutane and ashunt apaitane).Then Eq.(1.11)1 beomes, t2 � 0:07624t � 0:12883 = 0 (1)This equation does not have any real roots.Cheking through the inequality of Eq.(1.16), asolution is obtained after iterative steps (as given in the Table at p.6 of the 1st report), ass = 2.3 and the orresponding t = 0.4092. So C1 = 10 pF and L1 = 23.6 nH.3 Results :A network with the above values was inorporated at the balun and the array's tuning washeked. Fig.1 shows the plot with and without the network. It is lear from the plot thatthe 138 MHz tuning has been aomplished, though the 115 MHz band is still present. Thisould be easily �ltered o� as the SWR at 138 MHz is lower than that of 115 MHz. Morepreise wiring and housing the balun + network inside the enlosure is bound to improve thefrequeny response of the array.4 Aknowledgement :The Author wishes to reord his thanks to Ernesto Andrade and Mario Alberto of the Insti-tuto de Geo�sia,UNAM,Felix Ireta for the help rendered in measurements as well as speialthanks to the latter for heking all the omputations.? ? ? ? ?

1The prefix to the Eqn.no. is added to signify the 1st report's Eqns.2



Appendix {AMeasurement ProeduresThe following equipments are required for the measurement of R and X as well as the fre-queny response of the dipole array:1. Signal Generator (1MHz to 500 MHz.)2. Vetor Voltmeter { HP 8508A3. Transmission/ Reetion Test set { HP 87512A4. Standard loads,shorts and approx.10m. length of RG 223 ableFig.A1 illustrates the test set{up.� Connet the units as shown in Fig.A1. Two short oaxial ables (of equal eletriallength) are required to onnet the Inident and Refleted ports of 87512A to Ch.Aand Ch.B of the Vetor Voltmeter. (Diret oupling ould also be done, exerising au-tion while engaging the threads of both A and B.)� Choose the middle of the frequeny band of interest and set it at the Sig.Gen. Powerlevel an be around -20 to 0 dBm. (Pl.see Note-2)� Connet the long able (RG 223). Do the alibration using this able.With a shortonneted �rst (after presetting the VVM, seleting UNITS as dB and REF SELECT asSHORT...), press the SAVE REF.. VVM should now read a return loss of 0 dB and-180 deg. If the test frequeny is hanged re-alibration will be needed (Pl.see Note-1)� Connet now the 50 - ohm Load. At Z being seleted in the REFLECTION B/A key, itshould read 50.0 � j0.0.� Connet the Test devie/Antenna now to the test-port and measurements are om-mened, 3



To measure the freq. response (within the hosen band and alibration done at entre-of-the-band), vary the freq. at the Sig.Gen.in steps, and reord the VVM display.Note-1 :For about 100 MHz. range, a single alibration at the entre-of-the band would be ade-quate enough. Anyhow one an hek the auray of alibration by measuring the Std.Load's impedane at both ends of the band; If the reatanes are appreiable, selet a twofreq.alibration: roughly one-third and two-third of the band an be set as the alib. frequen-ies.Note-2 :If the test-devie inludes an ampli�er please ensure proper power levels at the Sig.Gen. Al-ways hoose a negative dBm level (approx. -30 or -40 dBm). VVM will display a NO LOCKif the input at Ch.A falls below -50 dBm. So a diligent hoie is required at �xing the powerlevels.Do not exeed the safe power levels marked at 87512A.IMPORTANT: The HP 87512A Trans./Refl. set has a disrepany in theport--marking shown on the top fae to the side's marking: ALWAYS REFERTHE MARKINGS ON THE SIDE for Inident and Reeted ports to be onnetedto the orresponding ports of VVm.? ? ? ? ?
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