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IMPROVED ACCURACY AND CONVENIENCE 
OF MEASUREMENTS WITH TYPE 1602-8 ADMITTANCE 

METER IN VHF AND UHF BANDS 

IN THI S IS S UE 
l 'llg.: 

"1~:_''';I·IU;~lt:'T>l 0' 
7';""11\1' LI'~;" WITH 
Till: .\II.\IITT.\'TI: 
)'h:;n:1t 7 

• IN ITS THREE YEAR S of field uoSe, 
the T YPE lG02-A .\drnittanec " i('ler' 
IIlII' pl"OHxi to he a \'l\luahle and (j('xiblc 
insil"umcnt fol' tilt' rn(':I..~U l'elll('nt or illl­

I><'(/u llce and atimiltnllcc at. fl't.'tlllcneics 
I){'twccn 20 alld IJOO '\Ie. 

l Is inhcl'(>1l1 utility hali 1)('('11 gn'lltly ill­
crca.sc<1 by the ~wail:tbility of accc.s.sorics· 

1\\'. H. Thu .. ton ..... \ l>i_l.n!'tldin~ Iml ..... l,.n~ :'>.'_urinK h'alnll'>ent for Ille U·II.F 11""'11. .... 
G("~MllladiQ E .. ,..n ... nt ..... \'<>1.21, No. It. M~)·. 19.:.0. 
a .. ~~w ('<JllxiHI Af' .... _"it. \dRP!Q .... I.ine S'relcher. ('O"'I>Qll~"t Mu""I. 11>01"". T~r"'i"at;", .... 
"",\ ]""",tion \ ·"il." (I'N,rn1l1ndi~ J;L~"_nlu. Vol. 27. Nll. r.. Oewt...r. 19;,2 . 

figure 1. CI""e·up o f !he Type 1602·8 U_H.F Adrn,no",e Me'er. 
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GENERAL RADIO EXP ERIMENTEI 2 

fillllfe 2. Vi.w of III. Admmonc. 
M.t •• and balun o. o".mbr.d 
fa. Th. meo.ur.m.nl of a 

balanc.d ' ran"n.,,;"n lin., 

10 e liminl\tc COI'I1.'Clion8 li nd to fa<:ilil llll' 
Ihe mell,sUl"ell1l'nt of ('om ponents, an· 
tt' II I1Wl, wu.l bulanc('I.i circui ts, These 
1.I('{'(':;50ril.'ti ilw lude: 

(1 ) The Tn'); 871-1.1\ Constant-1m· 
1)('(IIII1<:e , \ djuSltlhk' Linc, wilieh ClUI 1)(' 
a<ijllstro to a half- or fI. quartcr. \\'It\'('. 
IC'lIgth 10 In:lke Ihe Admittance 1\11'1('1' 
direct reuding in the lld mittance or im· 
pedance at the poinl \\ here the unknown 
illll>edlmce is connected, without the usc 
of Smith charts to correct. for line length , 

(2) The Tn!:: 874-f\1 Component 
]\Iollnt, II'hich pl'o\' icics Il. convenient 
1llC':Ull>of ('onllt.",(,ti ng rcsillt,(Jrl5,capll('i tor,.;, 
and indUdOrs to the 5().ohm coox iallinc 
t hrnllgh which thf'illll>edanccismeasli 1'('(1, 

(3) Tbe T\"I'~; 871-LB Blllun, a hal­
anced-Lo--u nbnlanced impedance t.ran~ 

former, w hi c h makes p oss ibl e !hp 
measurement of impedance Ilnd VSWH 
of balll.n(:ed 300.ahm ci rcuits IlIHI of tT l I r 
receivi ng a ntennas, 

(4) Low-re.Aection adaptors to most of 
the commonly used types of cOfix.ial con· 
nectors, to fuci litate connections to 
cclu ipmcnt. fitted with connectors other 
Ihan the General H:telio '1'1'I'}: 874, 
Adaptors a rc nl:::;o twttilu.blc for connel'­
tion to V H I,' llnd U J-I r televisiun lr1\l18-

mitting antenna systems. ' 

RECENT IMPROVEMENTS 
Si Bee the original model WW5 intro. 

duced, sen'l'lll met hods of adding to the 
operating convcniCllce. and Il.ccura.cy 
have been d eveloped, One of theS(' illl· 
provelllellls e lim inates the ('JTCt' t of the 
junction induct.ance, which CllUi5CS e rrors 
Ilt the higher frccluencics; another one 
ma.kes possible highe.r accura.<:y when 
Illul tipliers larger than unity nrc uSl'd; 
lind :\ t hird extends !.he dil"Ccfr.reuding, 
low·frequency runge. and a lso eliminMes 
t he need for t he long a\I'kwll.rd stub. The 
type num ber of the improved illstm· 
ment has been cha nged to the TvP}; 
W02-B Admitll\nce ~ Ie ter to avoid con· 
fusion with prcv iolUS model;,;. 

Junction Inductance 
The basic pl'in ci pie behind the mNluxi 

used to eli mill81e the effect of junction 

fill ..... l. Vl.w of th. Admlnonc. M.t • • 0 1 •• • up for .... O.lIr."'.nT of a r •• l.lor, 
..... wlnll the lin. "fetch •• and co ... pon.nt /nOunl, 

-
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• 
inductance is similar to lhal u$('{i 011 thll 
TnI': 160l-:\. VHF Bridge to compen­
sate for the cllpacilallcc of the unkllOIl'U 
terminals. However, the appl icability of 
thiiJ principle to the Admittance Meter 
WII.'! first reulizcd and suggested by 
~ I~~. G. D. Montcath and P. Knight 
of tht, Hriti~h Broadensli ng Cl1l'pOr~l,­

t iOIl . The understanding of the method 
ust'(i to compensale for the jlllwtioll in­
ductance t'cqu it,es a knowledge of the 
principle of operation of the AdmittlllH:C 
J\'l cter'. For COll vcn iCIlCC it will be bricfty 
reviewed in the following paragra.phs. 

In the Admittance Meter, t he currents 
flowing ill lhr'eC bl'anch coaxial lines, fed 
from fI common voltage source at a (!Olll­

m\lll jUllctiOiI poi nt, are sn mpk'd by 
ihr'(-'(' incit"'pendclltly ndjust:\blc loops, 
whir'h couple to the nmgnelie fil'1d ill 
I'tlch line as "hO\\'11 in l"igHl'e 4. One of 
I he bmlleh tines is cOllllected to a con­
ductance st.:lIld:l.1'(i, olle to f1 susceptallce 
f; !andtlrd, and one to l he unknown cir­
cuit, T he outputs of the three loops :ore 
connected in pnl'!l\Jel, and lhe coupling 
of euch loop to its respective branch line 
is udjustt.>(i by rotating the loop until a 
null is obtained, At a null the settings of 
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f;gun~ .. , S<hemolk c/'ogrom of the Admillance Meier, 
shawing the anangement af caupling loop. 

t hl' loops !l]"(' dimel illdir'ntiOIl S of th(' 
magllit.\ld~ ... of l he (~Ondllc!:lIl1't· , 1111,: 

l~tII;C(' IHancl', nllt! a. multiplyi ng ftLelOI'. 

Th e bw'!ic prilll'iplc uf operat ion as­
surnt's thut the voltage:1 t a poiut umh O

] ' 

the centcr of t he coupling loop on eMil 
bmuch line is t he 8:11111.'. 1J 00n~\'cl', in the 
pmel ien l C:l.::;e, the loops Illust be loca ted 
at. iCHs t a short di;;;tfl,llcC from th o achwl 
common jUllctiun point li nd , henc!', H 
shott length of liTle exists UCt.\\'l't.'1I tho 
common jUllction point ::l.IlJ thc cent.el· 
of each pickup loop as shown in ]?igurc 4. 

flgur. 50, EquIvalent tircull of the illl'lc1ion. 

t----l(Cj/l ill" 

r----i(Cjl2 i[l" 

L) 
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GINEItAl ItAOIO EX'IItIMINtElt • 

fig ..... Sb. App.oa'tflo'. . qui."I. n' (I. (vir of eoch 
b.and\ wl1'll jIH'Ktign t"p"d'"nc:' n'III<H;,.d. 

1'111"'" 5 (. Re.;Jtld circuli of flg .. re 'b, willi 1III>Clion 
;"d"ct"nc:e "'if ted 10 III,. Iood .id,. of til. toupllng loop. 

= 
L) 

1 
figw. 5d. £qvl.olenl drell;! ...... wing III. 1oc"lion of 

1'11. cOn'l p .... oting ,apocilonc: •. 

The approximate eq ui valent circui t 
of lhjs armngemell t. is shown in Figure 
Sa. The series i11ductauce of the line be­
tween the actual junction and t.he center 
of euch loop is L j • The total capacitance 
of Lhc section of line is C j. In a "II" equiva­
lent. of the very short section of line, 
baJ£ of this capacitance can be placed at 
either end of the series inductance. The 
capacitance appearing directly across 
the voltage source h8.8 110 clTect a ll the 
acclirucy and , hence, can be neglected. 

The current flowing through the capac.i­
tance 011 the load side of t.he junction 
line docs not induce n. voltage directly 
into the loop since it docs not. fl ow in tht"! 
line under t,he loop. Th is current. does, 
however, produces voltage drop when it 
flows through the junction ind uctance 
and, hence, has nn effect 0 [1 thc voltage 
applied to the unknown circuit. In the 
actual instrument, the cal)8 cili ve react­
ance is 80 i:uge compared to the indu e­
Live reactance that the voltage drop 
caused by the capacitive curren!. can be 
neglected aod, hcncc, C i can be elim­
inated from the circuit,. 

The current. flowing to the unknown 
circuit passes through lhe junction in­
ductance and eau8CS a voltage drop 
which ean have an apprccillblc effect. on 
the mcusuremcnts when the mcasut"t,<1 
nd mittunce is !:trge CQmp:II"cd t.O 2() 
mjIJimhos. 

Since the pickup loop I'Csponds only t (l ,....... 

the current flowing in the line undel' the 
loop, the junction inductance (":I n 1)(, 
shifted to the unknown side of tile 
coupling loop without. affecting tho per­
formance as shown in F igure 5c. 

The sallie junction inductance appcUT"8 
in each branch, and, hence, when the 
unknown imped ance is equal to t.lw 
characteristic impedance of the linc, its 
effects cancel. The mabrnitude of th ... 
effect. of the inductance inel'cases with 
fruWency and with the mab'1litude of 
the unknown admittancc. This jUllclion 
inductance i8 mjnimized lry bri nging lilt, 
ou t.er conductor 38 close 3~ is pruc ticahle 
to the inner conductor 33 shown in Fig. 
nre 7. The junction indudance under 
these conditions is o.pproximatcly 1.2 
millimicrolicories. Correction cnn 00 
made for its efTeet on the me:umrcmell ls, 
and correction charts for the older 
THE IG()2..A Admittance Meters fl.rc 
contained in the instnlCtion book. 
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Fi9~r. 6. e ........ ohowiflg III. e"or In m .... \I •• d I_g,h 
of " ohorl-dl'CIIUed lin. a ... function of It •• lect,;c,,1 
I ... "", wilen Ph, l""clion Induclance I, 'gllOr.d, a. 
meolur.d by both rile olde., IIncompe/UQ'ed Typ' 
160 '] . " Adml110I'Ce Me't' and Ih, new Type 1602. 8 

campeMloted mod,1. 

The errors cnusc<1 by ignori ng the 
junction inductance in dc tcnniuntious of 
electrical line length rrom admittance 
mellsurements with the line shol't-cir­
I'llited :\re shown ill Figure G. As pl'C'­
viously mentioned, corrections eM be 
made for Ihis effect. but its eli mination 
\\"olI ld be prdcmble. The etfect CRn be 
eliminated by lidding n ahunl cnp:lci­
t!lllce of tbe proper mJuc to fo rm , with 
the induct:mce, tI. short section of arti­
ficial t ransmission line, ha.ving the same 
Ch:lrfLCteristic impedance as the true 
line, F'or rc.'J,ctaneea small compared to 
t he characteristic impedance, the induct­
alice Itnd cap:lcitruu:e arC' r('lnf('(1 hy the 

z (£ '. -"(' 
The cu.pllt' itnnce mu st. be add l.>(1 on 

the unknown side of t.he coupling loop so 
the capacit.ive curren t. will flow through 
the line under the loop. 

In the Dew model, the desired addi­
tional C!l I):lCitllnce is obtained by adding 
a polystyrene bead to the line, na shown 
in Figure 7. The c lcctricallength of line 
between the unknown and the measu r-

AUGUST , 195 3 

iug point. is increased by about 0.7 cm. 
as a result but., since the corrections or 
adjustmcnts nre alw!l.Ys mnde (or the 
over-all length or 50-0hm line when the 
act.unl impedance or admittancc is de­
sired, the increase docs not. com plicate 
the situation, but. docs eliminate a t.ime­
consu ming correction. Besides the sim­
pl ification ill correct ion procedure ob­
tained when admi ttance is measured, the 
VSWH. is IIOW UDllfJcctoo by the junc­
tion inductance as VSW R is independent. 
of line 1(;lIgth and, hence, n greater ac­
curacy is obtained. 

The compensation is independent of 
freq uency as long as the length of 1in(' 
added is short compared to a. wave · 
length. Figure G shows the resulta of 
meaSUT'Cments of electrical line lengtln. 
wit h a cOmpens.'\ lcd instrurnent.. 

Improv eme n ts to Multiplying 
Fa c tor Scale 

Another improvemellt that. has been 
m~de in Ole Admittance Meter is t h(' 
addition of severa l calibrated POill t..s on 
the Inull iplyi ng-factor !SCule as show n 
in F igure 1. The additional points make 
greater accuracy p088ible in many cases 
by permitting the lise of a lower multi­
plier setti ng. 

A New low-Frequency 
Susceptance Standard 

A new susceptance standard has becn 
designed for use at. Ihe lower rrequencies 
to re place the long adjustable slub. The 
new I$ilmdard is :~ smilH, shiel(k'<.l, vuri­
:\ble air c!\paoitor, shown in Figu re I, 

Fi'il u<e 7. Ske'm of _ difled j .... cliorl .now;"'iI the 
\o<;:O liot\ of one of the totn p-nloti"" cO pociioMe •. 

rUCTROUATIC 
SI01{LO 
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GENERAl RADIO E X PE R IMENTER • 
which is cfllilmHcd tllI'cctly in fl'C(lUCIHlY 

fro m '" I 11.1 1501\1(', l\l cu.surCOlcnl s at. low 
fml llPuC"ies will lit' facilitated by the 
r>){tended fnxluellcy rnng .. :lIltl ~1Ilt\ 1l ~i1R 

of till' oew slandunL 
Thl' AdmiUaDcc l'I lr>tN hafi ('arllNI:l 

dl'scrvl'1..1 rcplIl:l.riol1 {I)r spN...: i, ('011\'('11-

iC Il f!(" and lIccur:ICY in mcnSUlumc.nt s of 
VSW H iml}(..:ia ncc ali(I :\d miUa ncc in 
tbe l L U- f<' rllnge. The impro\'cmcnts 
discussed above inercuse stilJ furthe r its 
utility :mel I\cc'cplability fOt' t.hcsc llIens­
II "{,Illenl ii , 

- rt A. R uIl E I1.MA !'< 

SPEC IF I CATIONS 
Ronll. : '1'1.1'01"01"1111) .. wru to inliniLy

l
' I'rao:­

lil'ally, tltf' 1\I\\cr limit i ~ dctcnllioL>U ly the 
.,oWl.:l!l readable i1W'I"i'IIlCIIL 011 the 8CBIe whidl 
ill 100 mil'ronlhM (0. 1 millimho). The "Ilper 
limit ilt 1000 tlUllilnhO!O. HAng(' i~ till' I!9.me for 
botl. t'<luduo 'lnlwe lIull ~11.>l(·eptllIlO:I', hut SU1I­

I'{'plllllce l'IUt h6 '1ither IXlsitive or ncglltivc, 1.11., 
lhe 8Ul!(:el)[Rl\("(I dial is culihmted from - 20 to 
+20 nlii1imhoil. Mliltipl~illg fal'torH from I to 
20 IHC providt"Cl, ll.ntl f,",lul"!! frolll 20 tu 100 r~1l 
III' dc'tf'rmilll'd flPJJro~imllll'ly. 

F, . q ..... cy Ron" .: II to 1000 .\It" .[In.'I'I, 
r'-':Hliug. HIIIII(l'tiln II!' ('\I"I1,led UUWIlWltT, II,' 
20 i\ll', if II f r(''III'''lIl',\ ('orn'f'lion i· 1I1J1,IiI',j III 
Iii,· §\I"':I'I"alu'l' n'''llllIg, 1.,)11 (lpYontd t" ul)(lul 
1(iOO :'>11-. 

A« ... oc r : ~.,)f holh 1"'1111111"1:111('0' 1111,1 MI:+­
"1'1)1""1"\' lUI' tu 1000 M" I: 

Frum () In '20 millit\\I'\1r! :H:~', + 0.2 
millim,"'t ) 
From 2Q I"~ ~ millimho,o ±i3\ \1', + 0.2 
IIlillimhoJ 1'o"11(·rl.\ :\1 t, Ill{' ~I'l.Ik' IllUllil)l,dn~ 
rl11'tnr. 
AWV\' 1000 \1(·, ('I·IVI"I' IUt·I"\!Il.",,' ~Iilthtl~' nnd, 
:11 150(1 \ 1,', tbt, ult.'Iir fij:ul"l.' of :) ( ( III tbe 
C~I)~iol\ IdlU\',· l)('('()nH's .5 ' <". I'ur l'Ompnr­
illg jUlllCOlI.JIN!8, I he III.-c:umry is :t:3c:"o up to 
2000 ~Ir. 

Ac .... ort.. Suppu . .. , One TYI'I': 1002-P4 
so-n TerminatiOlI, tor use ll.S eouduetllnl'e 

T",. 

I<llI lIdllr,l, I\n,1 " 'll; Tn' ~: lOO2- Pl Atljll~ lnul{' 
Stuh and 1)11" Tn'~: lOO2-P'J Variable ,\i r 
('apacitor, for . ~u_ptllnre iltandards; two 
1'nl;; S74-H2Q Pall' h Co"b for com~lionll to 
jtent.,lllor lind dt'lf'Ctorj Ilnd one TypF. S7·I-PU 
1'1111(,1 COllnet:tor for illl!ttl lllttion on dl'IN:lnr. 
J\ wooden 8tom!!!! case ie furni shed . 
A .. " II;o .. ,,1 ACUllorl •• R. q .. I .... : Geuerslor 
~Ild dHL'{'lor. GencrIltor ehould cover d(!2li ro:,tl 
fr«jlieney fllng" and deli\"l.~r UetwL-en 1 VOIL a nd 
10 "oilS.. TYI' I'. 12QS...,\ (65 t.o 500 Me), Typtl 
121;>..:\ (50 to 250 Me), nnd 1'nF. 12O!)-A (250 
1(1)20 ,\ Iel) Uni t O!;('i11 utorll lire reconmll!r"k,d. 
'I'll<" T n t-: 1001-,\IJ ami .\V $llInd:ml ... ':':'iglUll 
Cf'nNllt.Qn lin' nl.io I!:lt i~f!l('l"ry, 

I)dl1'\or ~' IL"ili\'ity ~"0I.I1d he JOI'tt" r thun 
10 microvolt... Ih't-"Qmn\I'ml,'t1 11,·t('\'lor i;< It 

11I'1f'I"OIi.yntl Myl<\elll ,'n .. ~i~ ling " f t hl' ' I' YI'.: 
S7 1-:'>IH :'> 11:",r HN·tifi ,·r Yoilh II llJw-frt!(\uem'Y 
rl'l..-iver fir lin i-f aml)liti"r lind It s.. ... 'fIlld \lUl t 
O!!('iIIll.lllr to providf' Ihe ht'Wl"Od~' nillg signnl. 
O,h • • Ac •• no, I,. Avoll .. I>I., 1'1'1'1-:: 871-{). 
(;()'L~illl ,\dnptor8, Tn'lt. Si4- I.I\ COTl.i'\lu lt 
Iml)('(hHl{~ A, lj ll~llI blc Line, 1'rl'.; 874-U H 
1i,1 UII , '1'1'1'.: ~74-:'> 1 Com Jl""CIlI .\ Ioullt . 
T • • m 1 .. .,1.: All terminal~ III"t! Tn'.: 874 CQIt:-:hi l 
('onneelors .. \ dnptoll! art' U\'!lilahle for other 
rouxial ~y!l('ms. 

Dlm .... la'u : 7 ~x 5Mx5 1i inches, without 
~te.ndards and unknown oonnected. 
N., W.lg h!: 8U" pounde, 

Crxh Word Price 

1602 _8 I U_H_F Aclmlno .... M."' ....................... .. RONf: Y S29J.OO 
Ir. f11'.u-nl Nor.. :,12".AIII"nd 2,r.lS, l r,; 

MISCElLAN Y 
RECENT VISITORS FROM OVER­
SEAS U; 1)(11' pl:llll a nd bhOl"II(I) l' if'~ ­

:'I l r. Virgilio flu riHni, l")rc,~idt'l\t lind 
Te('hnil'nl Dirc('tur, TcJ<:'ttr:l, :'II il:lII, 
ILaly ; Dr L"roJ Bahli , t -ni\'I'rsil ,Y uf 
Illll1g00ll, HJmgoon, Uurmll: I")rofcl;.<;o!· 
K. l iginlll, 1-lUvcrsil,v of Tokyo, T~tky(), 
,Jap3ll: :lml ~I r. Y o.-;hillliri C'h:llani, \,iN'­
" residcut., Kishill1oto Sholl'n , I,ld .. 
'1'\lkyo, .Jnpan , :\Ir. ( ' lliyl lC Y:lllIonuk:l., 

J)cparUD<:,nL of Elect rica l Engineering, 
Osnkn Uni\·crsit.Y, O.'>n kll , ,I!l pn·n. 
PAPE RS - " A I.hlal\('l,<1 CrY8tn l­
Diode ).1 odull\lor fo r tn·, F," by Wil1i:i111 
F. B.vers, Engineer, 31, t he 1953 NIlt. iolllll 
Conference on Ail·borne Elect roni{ls, 
Dayton, Ohio, May 12, 1953. No copies 
nf this paper 81'C:U; yet aV8il:1blc, bill, an ........ 
nbSlrllt' t apP('ilrs in lhe tou!ere1lce f'rll­

c(,l'flill!/lJ, 
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MEASUREMENTS ON 75 OHM LI NES WITH 

THE ADMITTANC E METER 

J n mally telev ision receiving s,\'titl'tlll', 
72- or 75-ohm tran:;missiOll lines arc 
u&l(l. The [mpe"dance or VSWH of tilt' 
line ('un be eas ily measured, lIsing ('itilt'!' 
the old or nell" model of the Ad mit1:l IH'C 
1\ I etcI'. Means llIust be devi&''£i , bo\\"cvcl', 
fvr connecting the 75-ohm liue to the 
Admittance Meter, which is e<luippcd 
with 50-0hm connectors. One solution 
to this problem is to fit the 7iJ-ohm line 
wilh iI Gelluml Hadio T YI'E 874 COII­
nector. THE 87<1-C8 Co.ble Connectors 
;lrc suitable for usc with He ll / U Cable 
(wd ' I'yp~; 874-C'li2 Cable Connectors 
:trc Bullnb!e for usc with HG 59/ U Cable. 
The THE: 874 Connectors :ml 50~)hm 
COllllcctOrs, and the jU llclion bdll'ccli 
1 he 5O-ohm line a nd 75-oh III litl<: is made 
at t he poi nt. indicalud in (i' igut'c I. 'J'here 

.- is tl. f<light dis<'ootilluity at. the junctioll 
due lo Slray reactances, but in mos t 
Ca.IlCl) the effecl is negligible. 

The clreet of the 5O-ohm linc in [he 
('onne/'tors 11m! the AdmiUul lc C Meter 
('Iln be eliminated by adjusting it 10 a 
half- or qUfirtcr-\\·avelcnglh by mell1l6 
of n TYI'E 874-).1( Constn.n\ ImpNbncc 
Adjustable Line. To obtain t ile pm[)!' r 

half-wa.velength adjustllwnt. til!' 50-
ohm linc f/.hould Uf' t)Pl'll-t'ircuitcd:it Ihl' 
7,J-uhm line jundion, the Admil,j.:u\{'(' 
.\lei {'I" ~ct to blilall('(: al zero lHlmitiautt', 
:U\d til(' lil\(' length adjusled lInti l a null 
ii; ohttti nrd. For a qU:lrtcl"-wuvf'lcngth 
:uijustmcnt, the same pI"I.JC(;dllr(' is 115(...-1 
with ti le exception that lil(' linc is shol"t­
l·il·cuiled at tlIC jU IIC1jPII . In lim pl·ue­
til ':11 {':lBC, it is difllclIlt 10 ol>ell-{;ircuit. 
01· .short.-cin:uit t he line a t, t he propl'r 

point , hut the T YI'ES 87-l-\VO 01" wn-a 
- Upc n-C'i l"(; ui l, 'J'Cl"mirmtionlS and 87·[-WN 

Flou'e t. ShIeh of Type 87-4·C63 Coble Connedo, 
with 0 75·ohm coble attached. 

01' \VK"-3 &;hort-Circuit TCI'Zllinatio ll~ 

I ':UI lw u~~1 10 ad vantage' rl)r this pur­
pose. ThrR{' unit.s do 1101. pl'odut'c :Ul 
olX!IH:i l"cuit C:-WCl!y n t lhe d{'s il"CfJ point. 
but minOl' :ldju,,1 rnCld s of t he line 1{' lIgt h 
call be m aue 10 COIllI)('nSl:l tc [UI· the 
dilfcl'eucl". 

III this applil'(llion, the termi natioll i.~ 

connected to th~ clid of ihr ad justable 
line ill pber (Of the line under tcs t , and 
the line length is adjusted as outlincd 
above. Then , if the Tn.; 87<1-WO Ope n­
Ci rcu.i L Terrninntion 01" TYI,t: 87'I-WN 
::;horL-C ircui i. Tc rmiu:ltion is used , the 
udjustable line shollid he decl"calSL'{l in 
length 2.ii (·m, :lnd if the TYI'~; 87(;"W03 
Ojlen-Cil·cui t, Te rmination or '[''''' 1'.: 87'-1-
,VN3 Shor1,-C ircuit. T ermination is used, 
the length of the adjustahle line should 
be incrcuspd 0.6 em. If the tCl"Illilmtiutl 
ilS re moved and ihe line unde l· test COI1-

nected, the length of 5O-()hm line be­
tween tilC mcrumring point nlld t he point 
3 t. wltich the 7,j-ohm line is connected il; 
nnw 1!..\:llclly a h:Il!- LI.r qllurter-wave­
length long. For lilt' hnlf-wavc.lcng( h 
:\djustment, the admittance meas ured 
lJ.\' the insll"llnlCIlt. is the admilla l1 c:c 
S('>(>IJ Iv()ki lLg into t he 75-ohm line Itt, t h\: 
jUl lclion. 1·\)1' the fIU;\ I'ter-wavrlcngtll 
a.tijllstlllenl, lilt' unknowll Herics rc:;ist.­
:Ul("C :.nd 1'f':u-ta nC(l ~\I'C C(lulIl to Ihl' 
indicalf't.1 CUI1t1II t: (;U1CI' :\.rltl SUlSccpt:l III' t; 
r(!spcdivrly, mulliplied by 2.5. 

BE 

OHM CABLE 

~-Cl_AO'PII'G FEARULE 

'-'~~~I.P.N .. ~_,,!N!. BETWE EN 
OHM LINE 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



, 

GENERAL RADIO E X PERIMENTER • 
The VS WH on the 75-0hm lioe call be 

calculated from the measured ad mit­
tance, using the cquntioll or Snuth chart 
:lS outlined in the instruction book. Re­
ftection coefficient and , henec, VSWH. 
can also be measured directly by u­
voltage-ratio method s.imila r to that 
out.lined for 50-0hm lines in t he in­
struction book. 

For Ihis measurement., the 75-ohm 
line under test. with its associuted adjust­
a.ble line should be connected to the 
branch line usually connected to the 
conductance standard. The branch line 
usually connected to the unknown 
should be opcn-eircuited and the multi­
plier set nt infinity. These conncctions 
are the reverse of those used when men.s­
uring 50-0hm lines and arc ncccssury 
because the coupling to the unknown 
must. be adjusted to be a specific vulue 
less than unit.y to compensate for the 
differc.nce ill characteristic impedance, 
a.nd the conductance coupling is more 
finely calibrated than is the multiplier 
coupling and hence can be seL more 
accurately. 

Type 

'l'heovcr-a1l50-o111ll linc length should 
then be adjusted to be a quarter-wave­
length , lIsing the method prev iously 
described with the c..xccplion that t.he ' .\\ 
conductance indicator issct. to maximum '\ 
coupling, or 20, and the multiplier left at. • -
infinity. The suscept.ancc standard is 
then removed and replaced by the COIl­

ductance standard, the conductance 

indicator sct at 20 X ~ , whcre Zu is thc 

characteristic impcdanI:\C. of t.he linc 
under test.'· ' The ratio pf the dctect.or 
voltages obtained witJi lbe susceptance 
indicator first set to ...!20 and then to 
+20 is equal to the reflectioo coefficient 
r on the 75-0hm line, and 

. ... .... 11 + r 
VSWRn = -_. 

1 - I' 

- R. A. SOOE;HMAN 

"T hill '''~I''od ,,· ... gUu .. IOO h~ Mr. B. I'anon of r",lenil 
Tcl""",n",u"'OlIlJon L..bor:aton"". ,...... 
' Th" me11wd ~"n be uO<'d for .. ny line .... vin' .. clarao-
'Nil t", ;ml"'lillDce ~I~r t .... n bOohlnfl. Fa, II ..... Mvin~ 
~h"'1'(lU:'riol;n iml'aI .. ".,... 10 ... Ib8-/1 00 ohmo. lhe ... " ... 
m.tbod CAn be UI«I "'jlb the lenilib of f>O.ob", 1int!"I.~ 
R balf· .. · .. vcl~"lItb .... d Ihe ..,nd"clAnos indicator tel ,,~ 
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174-C62 I CO"",cto. lor RG62/ U C .. bl ••.......••........ J ('()t.XCANIlO Il 

GE NERAl RADIO COMPANY 
275 MA SS ACHU SE TT S AVENUE 

CAMBRIDGE 39 MASSACHU SETTS 
TELE PHO NE : TRowbridge 6·4400 

BRANCH ENGINEERIN G OFFICES 
"EW YORK i. NEW YOU 

n WEST ST~EET 
TEl.- WO. th 2-5111 

LOS ANGEL ES II. CAlIFORNIA 
101 0 "ORTH SE WUO STREET 

Hl. - MOllllrlli 9-UDI 

CHICAGO S. I lll"OI$ 
IH SOUTH MICH IGAN AVENUE 

TEl. - WA h.h 2·3120 

REPA I R SERV I CE S 
WEST COAST 

WU HRN IHUR I/M E" ' co. 
115 MORT " VICTORY BOUlEVARD 

IUR IA NK , CAliFORNIA 
TEl .-R OI~1rI1i '·lOl l 

CANADA 
BAllY ENGI"HRUG. LT D_ 

$ Fl AS! STREET 
AUX. O"TUI O 

TH._Torulf \ltA ·IIU 
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