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, MARC H ,1 9 S 1 

A TRANSFER-FUNCTION METER FOR THE 

VHF-UHF RANGE 

The pel'formrrnc~ of most eiectri(:ni 
dC\'iccs tlnd c il'(;uits call be dCfiCribed by 
specifying a tJ'llllsfcr fllncl ion, which is 
the ratio of tUl output to nn input 
qllaJltity, or viee versa. T he "ftlpha" 
and "beta" C"UlTCllt ratios of tJ'!U1sistors, 

the transconciudfl.noo of vaeuum tubes, 
the gain of amplifiers. and the loss of 
o.ttcnmHQrs !tnd filters arc common ex­

amp\t'S of widely used 1l'Illlsfcr functiOllS . 
The new TYPE 1007-"\ TmnFfcr- FUIlC­
tion l\'IC'ter' eM measure these and mfWy 
other transfer functions over the fr(>­
quelle)' range f!'Om 2:1 ;\11" to ahout 
1500 M e. Since grounded or ungrounded 
two-termin!\i impL·dnnccs can be t rcntoo 
as fO\ll,-tcrmin:\J devioes,' they ('Ull be 
mcnslIl'cd as well, with nppmpriat(> fldap­
tors. Answen;, dil'ccL t'Ctldillg c.-.:ct'pt for 
a muitipl),jng facto r, ul'e ohtstincd in 
terms of complex oompon(>llts by n Ilull 
method. 'I'hc phase infonnaliQn pI'odd(:d 
by l1'lCaS1II'cmcnt of complex components 
is ('spcclally valuable 3t 1hese h igh freo­
qucJ)ei('s, where cfTccts of trrulsil time, 
electrode I"CSOnlUlces, and s lru.\· tU)Jaci­
talln.'S usually clOIll[llatc t.he OVe/'-il!l pcr­
fonnunce of II dcvice. 

'1110 Tr:msfer-Funttion ~ I et('l' is a 
basic measuring tool. \\"ell 8uitl'(l for 
In.boratory measurements becauso of its 
versatility, ru.:c.um.(.")', and wide fre­
quency range. I L can also be set up for 
rapid, rOlltinl', production te;;:ts on tmn­
sistors, vaCuum tubes, amplifiers, or 
netwOl'ks, and a. high degree of skill or 
kno\\'k'(ige 011 the parL of t he opemtor is 
not, required. Several specific applica-

'Or ik'n..Uy de«:rlbed in " p.~J,.,r p,.....n!.,.! ., ~h~ 19;'6 
lit}; .\''''''nl COII""mion ,,,'" .u~ue"tly publ"hed ill 
the 19M IR~: Con"enlioll nero...:!. l':\r~ n. pp. 3·7: 
"A 1' ... n;.od",iu~"ce ~!eler lor \'Il F·UHF ~I ..... "re­
n,~m.·' by Willi~", R. Thu rst.,n. Th~ lUl};Ue 01 the 
i"81rumen~ ha, bo!en tha~ to l' ....... ler·F"ncl;on ~I"'er 
....... lo i"di~"'e m<lrft ~oml>l~tely il~ ,,",,. 

I,ions, with results of mC:lsul'cnWllts, arc 
described late r in this ~l.rticle, 

TYPES OF TRANSFER FUNCTIONS 

For purposes of this disCUS8ioll., fulll'­
tennillul nel works arc considered tll 

han~ ~('ptll':l1e, but gl'uundcd, input and 
output cl)IUle<.,tions. :lnd tJu,C<'-tCl"nlinal 
nctworks [Lrc cOllsidel'OO to have one 
terminul common io boUI il"4mt unci 
output. There am s('vCJ'a! systcms of 
pa.rameters used to dcscl·ibc thc cie<:­
trie~lI 1){·rfonnaHcc of tllesC types of 
net works: 

A. Open-i;ircuit impedance pnrnm­
CtCl':>., which 1\1'(' the input !lnd Olltput 
impedances, Zit and h2!!. fl.nd the for­
ward iUlci rC\'('!';:;{' tra.nsimpcdnncCR, ZZI 

aud Z'Jz. 
lJ. Short-circuit admiLt.uI1OO pn.ra.m­

etel'!,;, whieh am the input tl.nd outp ut 
ndmittllnccs, }.!1 a.nd )'2'2, a.nd the for ­
Wlu'd [Lnt! l'{'\'crs{' lransadmittances, }'Zl 
and J'11. 

C. Hybrid combinations (suuh as the 
h p:u':unctcl's often Hsed ill t~~lsistol' 
\\"ol'k) of impedancc, :ldmiuauc(', 0P(,II­

cireuiL \'olt,age-ratio, and short.-c.iJ'cttit, 
cUI1'cnt-rfltio panun('ters, For conv(!u­
icnce, we dc/inc symooL'I to l'CprCS('.nt 
tllese voltngc and current rut ios ns (:ithcr 
B or r with :Ippropriate sub6cripts, socii 
ns £ ZI to 1ll('!1Il B"",/ B", with nulpllt, 

open -(' i reu i t ('(I. 
T hf' Tnlllsfer-Fullction Meter {'nn 

mcnsuJ'(' ull of these fllllcLions. 

· (;ro,,,"'.od. I"',,.. 
.ennj,u,I;,nllO!<la .. .,., 

ZIt "E./L~ Z 

Un~,ou "''''''.t'''(>­
le.-miNl admittflnce 

Yr , =T./E,"'Y 

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



GENE .... l .... 0.0 E X P E • • ME NTE. • 
THEORY OF OPER.A liON 

To mctlSlll'C a trausfer fUliction of !l 
network, it is necCSS!Iry to supply to it 
all input driving sign:ll !llld to measure 
the r£'Sulting output I'ignal ill tcmlS of 
the illplll sigllltl. I. is also Ill'(,l's,';:ny 10 
tl'l'Iuinat(> Ih(l nelwork output in :UI opell 
r il'('ui t if the desired Output l;ignRI is /I 

\'ollage, or in a short. circuit if the de­
sired olltput sig.:Ilu,1 is a current. If the 
n('twOl'k \\cre terminated oihcrwiSC', the 
a llswer ohtai ned would dcpend on the 
network output iml)(XIll1lce 01' admit­
tllllee ns wdl :IS on its tra.nsfN fU ll cl iOlls' 
11lld 11"01111.1, conSC'{luclltly, be Ie&'> uscful 
COl' Jl;cllcl'al clllculations. 

:\'('vl'l'thclcss, there !U'C undoubtedly 
applient iOl1l1 wh('re one wjiolhes olily jo 

detet'lllilll' tho O\'N-a.1J performance of a 
net work working ull.o a S'lJCcific IOtid 

imp('(limce, III thCl!e cases, it L~ 1J('(:l'S­

Itlr .... to intlude the tcrmulfltiOIl u.s n pnrt 
of the Ilel work under tt"St. '''here output 
eurrpn\ if! of intf'l'£'St, the t{'tmillation 
mu~t he in series., and whC'r(' OUtput 
vollage' is of interest, the tCl'miun.tion 
IllU~t he ill "hunt. 

Fonntl'd lmllsfcr functions 111'('. of 
{'OUt'SP, IIlNts w'cd by dl"i\'ing 111(' wmnlll 
input tcrmiJU'Li'l of 3. nct\\·ork undor \Cst, 
white I'('versc, somctimt's calk-d "((-'('(1-

Input Impedance 
J I Z II 
_0-__ -'/.,.,. ___ -, Ze'a-lmpedance 

Vollot;le Sourees 

E j I ,12 2 

1 
"·Z I ~ 

RfV.rU or"feedboek" 
TrOO'HTIpedonce 

;\I_u~ r ... ..,.,.. 1 ..... ;'0'*'"' __ 

',8'1 x _ I~_ -¥-;:.:Z31,ifZL »Z" 
J1 J+1.:n I .... ..E 

XL ZL 

FH>nl d...,,,11 .... 1 e<J, .. t'"'' ~;'·~n. it ;. _n c.h"t the 

back," transfer fUlletions urc measured 
by l'e\'C!'Sing the network !lnd driving 
the normal output tennin:lls. Two­
tCl'lninnl imllro:UlCt!S or admittances can 
be connected M four-terminal networks 
ill tICcorchlice with ihc diagmll1s given 
in Footno1C 2, dellendi ng On whether a 
grounded or :lll Ilngl'Otlllded clement is 
to be measured. 

In t he T ransfer-Function Metcr there 
are thrcc identical 10(1)8, as shown in 
Figure I, drken ill pllrallt'l by nn ex­
ternal gellcl'Utor :Idjust('(! 1.0 thc desired 
frC<luency of measurement. The cur­
rents, I L , in all throo loop~ I1rc equal in 
mngnit ude find pht\S(,. Ench loop il) 
iooSf'ly CQuplcd, thnuigh c1edrostat..i­
c1l.11y shicldinll; SIOIS, lu an associated 
coaxial line. In Figure 1, ollly the inner 
conductors of t hese lilles nrc SbOWLl . 
E1I.ch loop can be TOl:lh.'(1 independently 
of the othol's so as to v1I.I'y its coupling, 
or mutual illduct:u]('c, to its asso­
Ci:HOO lint'. T hp mlllll~1 in<iu{'tanc£'S 
nrc designated .II (J, .If /1, and Jl .... 
Thc series voltages indutc'(l in the t h ree 
Jinps by virtue uf Hie c'oupling;'! to ihe 
:ls,"IOCialed loops lU'e: I~'(I- -,iwMoh, 
Ell = -jwJ/ llh, and h'x = -jw·\Jxh, 

The outer ('lid of the Idt-hund line, 
called tho G line, is i('rminl1led ill :1 

Qulpur I m pe doot. 
Z 22 J2 -

Lood 
Impedonee 

Z, 

mouUl'ftl Ira"!; ... .,.... ,,,,,, ,""uoh th .... 1 .... of Z:I ortly 
[ f tbe laoul ;mpod • ...,. XL ... y .... ,. I ...... rilmpal"e<! '0 ,hIo 
.... '""'OIk output 'mpoda" ..... Zu (11M......., 'lte m ..... ~ 
value ;. in ~Nor .• ,,",, the lONor Nn boo In p ..... "" .~Ie. 
moan;lUde. or • ~<t",bi ... l i<>n ol boIh ' .... p!U>d;UjI no Ih~ 
pl" ..... ''ltt ... 0/ ZL . "d,7,2t 
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, 
known, standard conductance, )'0 (20 
millimhos). The characteristic admit­
tance of Ule coaxial lines and TYPE 
874 Connectors used in the instrument 
and aesocintcd components is also equal 
to 20 millimhos (characleri~ti(' imped~ 

unee, Zo. is 50 ohms). The outer end of 
the upper line, caUed the B line, is 
lerminated in a known, standard sus­
cepUince of +jYo at. frequencies below 
150 1'lc (adjustable capacitor), - jYo 
hct.-ween 150 Me and 450 i\lc (adjusL-

; 
able stub set to 8)' and +jVo above 

3> 
450 Me (stub set to 8-). The far end of 

the righlrhand line, which is adjustable 
in length and is cnlkxl the NelWQrk 1117mt 
line, is collJU'clcd to the input of the 
net.work under test, and its electrical 
lengt.h is always set to C(Wal either :1.Il 
odd or nil c\"t~1l multiple, nit of n quarter 

"B ~ lin e , 

MARCH, 1 9 5' 

wavelength, depending on which type 
tmnsfcr function is to be mcusured. 

The near end of the Network Input 
line terminates ill a short circuit. The 
inlier ends of the 13 and G lines come 
together in a junction with two other 
lines not previously mentioned , as shown 
in Figure 1. One of thesc httter lines is 
connected to all externnl dNector. TI}(l 
other, which is lIdjustuble ill ipnj!;t.h and 
is called the A"ellt'Qrk Ol/tplll linc, is con­
nected to the output of the nNwork 
under tesl. Its eledrieallcngth is nlways 
set to equal either 1m odd or an even 
multiple, II-.!, of a qunrtcr wavelength, 
depending on which type transfer func­
tion is to be mea8uN'd, but not llC<'es­

s.'\rily the s.'Une multiple as t lHl t to which 
the Nelwork Inpullinc is ~t. 

The process of Tlll'flsuring complex 
quanlitil'S invokeR thc b:.ilantlinp; of lhe 
instl'Ulllent by adjustment. of the loop 

=~ JBs' ± j20mmho 
1 

~G· Line 

" ') 
"11 

EG'-jw MG\ 

External 
Oscillator 

M. 
I 

Exter nal 
Detec tor 

"Net w ork Input" Un e 
lenQth'n I A/ 4, n> even 

E)('-Jw M)(IL or odd in teQH 
rv'}--r--~~-------------L--~ 

--'.tf-h-,-, _____ --' 

In put 

Output 

Netwo r k 
Un d er 
Test 

"Networ k Ou tput " Line 
le nQ t h' nZA/4, nz ' even or o dd 
inleQtr tn

l 
no t ol woys equol to n

z
) 
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GENERAl RADIO EXPER IMENTER • 
touplings luHil til<! ('xl('l'J)al de1ector 
indiNI.t4'S It null condition . At null, liw 
YOll!lgt.'!l t the jUIH:t iOl l of t ll{' fOII1" coaxhl l 
lines is zcro, und the three l'!llTel\l!', Ir" 
I IJ, and l x , lhflt Cllt c.r the dl'tC(:lur j lLIU.'* 
I.ion frolll , l'cspct·tivl'iy, the G, E, :lIld 
.-YelJl'orl.- O'ltpllf lill cs, mWit :Idd up to 
zetV'J. Tht~ Ii.ne ('UI"t'{'llts flrc re!1dity 
tllku lnl{'{l. bco(::LUsc, for t.his plll"POSC. 
t he ~(,I"o*vo[t!l~ condit ion al thc d('le('-
10)" junction can he considct·l'(l <,qn ivu­
lel'lt to fI shorL cinelli!. For the )lmpose 
of si mplifying tho c.:'i planalion, the 
Ic,., lp; ths of tbe N ctl/:ork 11/1JUl und NfJt-­
work Ot4tpul liiles wilt firsL be fl ssumed 
to be "~I·U. e lldel· thelOt condi tions, 
H, = f{x and I ~ = {x. 

The current, I Ii, equuls the induced 
\,olttl jtC. Eo, times lhf' lldmittflllce of 
tJ\O G lino, which is the knowlI, s tandard 
(Iomludtl nce. VII. Thnt is, 

10= }·oHo= }'o(-jw;l/eIL ) 
= roMc(-jwh) 

Tlu' !'lIn1"lnt , I fI, I'QlInls the induced 
voltage. I'': /h tim<'S the :ldmittunc:c of 
tile H line, whielt istlH' known, st .'mclnrd 
!'\U!'Cl'ptall<;(>, ±j r o. Th:H ill, 

I H = ±jl 'r$1J = ±jl·o( - jwJ//J1 L) 
= ±jY{).1/ H(- jwl r,) 

The turI"Cll\' I y, ('quaIs the prodlH·t 
of the indueNl '·ol1f1,1t(' ill the .Vr/worf .. 
Inl)11i linc, Ex, lind thl' tl'lIl1s.'Himittunce 
of lhe nct.\\·OI·k

j 
l'x. Thl'l·cforc, 

I.\'. = Y x Rx = r .d jw.1/ x l L) 
= YxM.d-Jwl /J 

When the su m of 10 • IR' lind I x is 
equated to zcro, which is tho bahtnce 
('oudition, the r-ommOIl -)wl,. tC'rm if; 
(·liminatcd, and the b:lsic baltlllcc cqua­
t iml FOt" the instl'llllWllt is obtained: 

Yx Mc; J1/ 1J 
-= - ±J­
}·o .If.\" .\1 x 

T hf' above rQunlion is normalized 
-witlt rC8pt.'(!t to the chal"fH·t cl"illtic ad­
miUnnce of the line find corresponds 
to the dial calibration, which is llol'mai-

i~cd beeausc impedances as well as RU­
mittallces must be measured. As indi­
catrd abuve, the ills trumen t uctuall.\' 
measures the ronl and imflgillary parIS 
of the normalized Lransadmitlalll'c, 
C:X Bx 
Yo and y:"' of th e nelwo,·k connected 

directly bet.ween the inpu t a nd output 
iNminals (If the insL1"IIlllent: 

Ux .\1 G 

l 'o= .Il x 

Bx .\1 H 
- ~-

Yo J f x 

Since the connecting line Icngths urc 
:lssu med 1.0 lit' ~cro , Y~ I = l'.\. , G~l = O.\", 
and I3~J = Bx. TllP mn tunl indulltance, 
M.I", is the denominator in both thc 
nbov£! <'qllfltiolls and hence is a commO]] 
multiplier. The values of lhe mutual 
intiudnnccs, !\f.l"' M (I, und M IJ, depend 
on ihe angular posit ions of the loops :Ind 
hence e:m be adjust.ed from zero to u 
maxi mum valuc by ro tat ion of the loops. 
The an~u ltlr position of tho G loop call 
thCl'cfllt'e he l'niibmttl1"\ din.'Ctly in nor­
malized tJ"tl!lsoonductance, t he Bloop 
ill llormalized tmHSStlSteptnnce, lind the 
X loop in a commoll multiplier. Figure 2 
sho\\·s thc$(! (·ll.lihr.'ltions, which are in­
depC'ndell t of frC<lllcncy and \\"h ich, by 
virtue of the positi ve and negative 
rnngf'S for t\\"o of the Um .. 'C loops, allow 
mea~lIr{'lllcnt s to be mudc in nil fou r 
quudmllts of the (:o mplc.." plnne. The 
scnle aR<;()cintl'(l with tile G loop is lubclcd 
the A scn le lind is clllibmll'l.l from 0 tfl 
1 .• ). Tlw SClll" ftsf;O('i:l tcd with the B 
loop is 1:lhc l('(\ the E s<:nlc and is cali­
brated f!"Om 0 to ± 1.5. Tim multipli er 
is l':llib l"~ltC! 1 f!"Om ± 1 to infinity. 

The assltmptiolJ of zel"O length of 
line:-; between the i.nstrument !llId net­
work madc ill the prcceding analysis 
cannot he I"r flli~cd ill prnctice, since tl1C 
elTccti\·c mca SUI"emellt points arc 10--
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-
, 
('uted u'ithin the instrument. However, 
by the udju"lmcllL of the Network I'liput 
and Network Outpullincs to odd or even 
multiples of !l qu:ntcr wfWc]cnglh, the 
instr'Urn('nt can be made to indj('utc 
dirc<!tiy the trllJUo;admittancc, tmnsim­
pooancc, compte.." trnnsfcr ('U!Tcnt mlio, 
and complt'x transfer' \'olt[\~(' mlio of 
networks whose terminals nrc not di­
rectly the actual mCMUI'enH.'nt ICI'minnls 
of the instrument. Each of t ll(' above 
OlCllsurcmcnts I'equires n difTN('nt i'Ct­

lillg of the Nf'fwork IlIp,1I and ,\'riwork 
Outp'rl line,.; and will he cOIl!<idcred in 
deli,il in the follo\\"ing paragraphs. 

In the follo\\'inp: discnSRion. the term 
"hal(-\\':\,v(1 setting" mcam;i tlml the line 
in qUC8tion is set to nn CI'UI multiple 
of [\. quarter w:l.vclcngth, which is. of 
eourse, always a, multiple of fl hnlf 
wavelenglh. A hllif-wavc lille hns (he 
property of "repenti ng" ttl 0110 end all 
voltnges, ('urrcnts, lind impcdallces ap­
l>ca1'illl1: at the other end with 180 rio­
grees of phase shift in voltages and t'ur­
rcnts for each half witVrlcllgth. S imi­
larl)'. the term "quartcl·-wflvc setting" 
meruls Ihnt tht' line in question is set to 
nn odd multiple of a qumtcr wavelength. 
.\ qunrtcr-waw line has the pl'OpC1'ty of 
"invcrting" \·01Inl(e8 into current,,,, im­
pedances into admittances. and vice 
\'er8a. The revers..'!l of phase which oc­
curs for olleh added hulf WllVelength 
will be ignored, since it docs not affcct 
(he basic theory of operation. 

TranladmiHance, Y21 and Y12 

The forward tranfi!Ulmittancc of a 
uet work with its output termiunls short­
('ircuitod is Y21. In orde.r to nH'flSUl"l' this 
parameter, the Network Input, alld Net­
work Output lines are both adjusted 10 a 
half wavclength. ("ndl' !" these conditions 
the output tcrmil1Uis of the network 
under test are elTectively short-circuited, 

MARCH , 19.51 

bccnllfiC the half-wflxc Network Ojllput 
line tcrminates at the dek'Ctor jUllction, 
which under null conditions hfls zero 
voltage find can he considered to be a 
short cil"("uit. The half-wave line pl'O­
duces :l. similar short circuit fit the net­
work t ermin:lls Rlld nmkt.os 12 = Ix. The 
input half·wave line mnkt'S lEI = Ex. 
Therefore, 

l'21 = 12/ EI = l x / Ex = Y x = A +· B 
Vl' l')' J o 0 0 u 

where A :'inc! n arc the A and B scale 
J"t·adings. 

As pr<'viollsl.v shown, the instrumcnt 
directly mCflsnrcs the normalized. real 
and imllginary components of }'x, und 
from til(' above t'<IW\tion it is t'vident 

• •• (;~1 1J21 
that It filsa lll(ilcates );~ lllld Vo· 

The rcvcrse trnnSl.ltlmit (alice, Y 12, 

can lJe lll('[lsll1"e(\ by I he s..'lme ]lmcedure 
fi8 indkatt'<i for the forward tr:tlls.'ld­
mittallce hut with the input and output 
connec t ionsof the network interchanged . 

Transimpedante, Z21 and Zn 
The forward tmnsimpcdance of 8. net­

work wilh its output tenninals opcn­
ci rcu ited is Z~I. III order to measUl"e this 
p:lnUnclcr, the N clW()rk Input and Net­
wQrk Oulpllllillcs are both lldjustoo to a 

Flout. 2. Dial (allbo-alle.", af T,a"tf.,-fun<llan M.I.,. 
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~ GENEItAl IIADIO fXI'ERIMENTEIt • 
quarter wuxeicngth. L'uder these COII­

dilioWl the output terrniuals of the ne t.­
wOl'k Hilder tesL arc dTeciivci,v opell­
ei rcuit{'(I, because the quarter-wave Net-
1t.'Or}.; Output line inn>rt" Ihe C<lui vnlcnl 
~hort ci rcuit. at t he dC'\<'Ctor jurwlio ll 
into Ill) open ci rcu it:l.t the network. Also, 
I.he output quarter-wn w' line "inveds" 
the \'olt:lgt' E~ into n COIl!ol\:llIt limt..'S the 
l' UlTCll1 I N, Bnd the input quarter-II :1\'0 

linc "inverts" the yoltap;c Ex inio !I 

('OIlS\III11. limt..'S the cllrrt.'nt. I ,. I t.Clln be 
showll that 

Z2 1 Ez/ I l I x Ex . 
Z 
--z - - }-,--- A + JB 

~o "'0 II 

whoro 7.0 is the chanlctt'ristie impedance 
"f 111(' <:ooxiai lines, 50 o hms. Thus the 
inlilruml'nl rcads d ir~'Ctly the norlllHI­
i7.('(1 tnmsimpcdullce of the network 
undC'r tcst. The rcadinJrS ure in lCl'ms of 
th(' normalized IlI' lwnrk t ransrcsislnneC', 
/{21 
" , r('ad 011 liI(' Ii snliCl, find the nOl"-,-, 

X :ZI 
m:)lizeti Lran;;;ff':u'talll:e, Zo ,rcad onlhc 

B 1'(':)]('. 

He\'t'l'f;(' Ir:)llsimpcd:ult'c, Z\Z, if: metl.s-
1I1'('d in a fli millir mnnnl'r with Ihe iUJ)II! 

fliid output. nctwork COllllf'clions rC!-
1'('1';,('(1. 

Trander Current Ratio, 1,1 ond ' 12 

'n \(, fOl'ward If(lnsfcr ('tlrrellt ratio of 
n nt'twork wilh ils output l(>rmiUllls 
shul'l-('ircuil NI is 121 , I'or this mf'flSllrf'­
mt'lll t he .\"('/wurk Ou/pul linc is ad­
jllstt>(lto a hnlr wavelf'llgth and the N et­
w()rk I nput linc to n qll:Lrtcr wllxelcngth, 
The o utpu t terlllin:llli of the nctwork 
tLlll\<'f lest arc efTectin~l,\' sho rt-circuited, 
b{'('IlU6e the half-II'ave Kdwork Output 
tille "re-pp:)ts" th(' c<\uivalcnt short 
circuit nt the detectOi' junction as n 
shorl cireuit tit th(' Ile-twork. 1'h(' half­
wn\"{' line al~ makes I'] ,., lx, Thc 

qunrtcr-Wfl.I'e Nclwork I nput line mtlk('-o, 

E ill 'r-r f ."x - ) "0' ICI'C Ol"e, 

12 j l 'x . 
l :u=l; - v;-= B + J:\ 

Thlls the instrumcnt reuds din_octl)" tlu­
rcnl und imngilmrr components of the 
complex tran~fcr (" urren t m tio of tbe 
Ilet work. The "j" t enn in the 1I\)IlVC C(\lltl­

tion inlcl"('hnng(.'S the renl and imagi­
nary seuics, 

The rel'CI'5(' Imn.sfer current. mlio, I I~ ' 
cun he m('tlSlII'('(1 hy reversing the input 
and output (.'O lIIlt'("lioIlS to the net\\'ork, 

Tronsfer Yoltoge Ratio, E21 ond En 

'I'll(' fOfl\':u'd (l'ansfc.· yo!tagf' I"IIlio, 
Ezlt is measured with the network oul­
pilI terillinnls opcll-<.'ircuitcd. In t lli ,; 
CttsC the 1, 'cln'ork OlllplIlline is adjusted 
to a qU:1rtcr W:WCICllgth :lIId the [\-el­

wurk Input line to II half wflvclcn~lh. 
The output terminals of tbe IIl'lll"ork 
fll'C clTcelive\y opcn--circuiled 1)('('[11 15(' 
the QlHl.rter-wal'C Network Olltput line 
"ill\"('rt~" the cquil'a lelll shor t circuit 
at the detector jllllctioll into :m open 
.. ireui!.. III the nC!..I\'Ol-k. Also, bet-au!\(' uf 
t hc qUIII"ll'r-wll \"c Network Output line, 
, j l x 

£ 2 = ) 'u' nnd 1")('("!HIs{' of the half-wa ve 

NchcQrk IIlPll/ lill (" HI "" Ex . Thercfore-, 

E'2 j }"x 
E21 = '.' ,., -)_ = B + jA 

/)1 u 

lI ere ngnin, the instrument indil'nlc'S t.hl' 
complex opcn-eirt'uil Irnnsf('r voltage 
ratio of the IINwork under test wi dl the 
renl and im~iil:\ry component 8<:tl lcs 
interch:lng('(1 from thO&' lI5(..'(i for trans­
admitt:mce moasurernents l>ernusc of 
lhe "j" tNTn in Ill(' abm'e eqllation. 

Hevel'S(! transfer ~'o1tagc nltio, B 12 • 
eLlIl be mt'n.su~1 h.v reversing Ih(' input. 
nnd output connections to tht' IlClwork, 
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• 
PHYSICAL DESCRIPTION 

The physical arrangement of the parts 
of the Transfer-Function ~ Ictcr {.'() ITC-

8ponds closely to that shown in the sche­
matic of Figure I and is illustra ted 
further in Figure 3, ill which the cover 
of the instrument has bccn removed and 
the coupling-loop assembly dismounted. 
A t the left in l<igurc 3 call be seen the 
main jUn<:tion block , in which coupling 
slots arc cut inw the coaxial lines lI'ithilL 
the block. When in place, each of the 
Ulrce loops in the coupling-loop assembly 
is centered over its respective slots and is 
coupled magnetically to the correspond­
ing line. The Network I nput and Network 
Output lines IIrc of thc constant-imped­
IIIlCe, "trombone" type, driven iJl(h,. .... 
pendently by separa te, rack-and-pil1ioll 
dri\'L'8 having a ccura tclr calihrated 5(!:tles 
to illcl icnll' t.o tal {'fTN:tl\'C lillc Icngths 
dircctly in ('Ill, The lim'S arc pruviciC(1 
with locking slc'Cn'ii to prc\,f'nt !It'Cl­

df'lltul changes during prolonged work 

M A RC H , 19 5 8 

at a single frequency. All thesc parts :lrc 
moun ted on 1\ heavy n I u III in u m base plate. 

In Ihe measurement, of active dm' iecs, 
especially ll":lllsistOl"S, iL is import tl1lt to 
kccp the applied signal level low, [11 

this instrument, the t'ouplinl!; loss of the 
loop bet.wccn the external generator and 
the de\'ice under test is about 40 db at 
500 Mc :lnd decreases at It ra te of G db 
per octave with illcn~asing frequcncy. 
For tt'Sts Oil transistOl"S, in which signal 
le\'els should he 5 millivolts 0 1" less, ap­
propriate at\Clluators (87·I-C series) 
should bc used 10 reduce the level of t he 
sigllnl supplied by the generator when 
nCCL'SSary. 

Since the ext.ernal detector is usua lly 
of tile helerod.rnc ty pe with a locn l 
oscillator, it is important to pl"event 
cxtf'ssi\'cl.\· high local-oscillator sil!;nals 
fro m apPclII"ing nt the terminals of t he 
1I11kllOWn clevlcl'. Th is problem is solnxj 
by tll(' insertion of a tuned stub, or 
"tl":J.P," in pa rallel wi th Ihc detector in-

Fill " '. 3, Th. T . .. nd • • ·F .. ncli .. " Me ier p .. ttl .. l1 y di . ..... mbl. d , .. . h .. w d .II,II, .. I d •• illn .. nd ' ''n' I.-''<I'''". 

SUSCEPTANCE 
STANDARD 

OUTPUT BIAS 
TERMINALS 

COUPLING 
SLOTS 

LOOP 
CONTROL 

ARMS 

INPUT B IAS 
TERMINALS 

NETWORK 
NPUT LINE 

NETWORK UNDER TEST 
INPUT TERMINAL 

SUPPORT BRACKET 
UNIT MOUNTING 

HOLE 

/c"ri;:Ji:~J, LINE KNO B 
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G ENERAL RADIO E X PERIMENTER " 
put and tuncd to rcj('ct the local-oscil­
Inlor frl'quenc:y, T his stub is supported 
horizontally behind the bnse plale of 
t he im;trument, 

In mefLSuremenl.s 011 active networks, 
d-c I'oltages or CUlTelit ti must be sup­
plied without alTN'tilLg th" r-f circuits, 
In lhe Tmnsfer-rUllction l\ lelcr, pro­
visiolLS Me illl'lurled for applying de to 
hoth t he input IUld the output of the 
network under test. T he binding posls 
for l'OIlIlC<'tion to e;.;lcrnal !>owe., 8Ur>­
plil'li an' \'itiihlc in Figure 3, :tnd Iht' 
intt'l'Iwl filters a nd blocking capacitors 
[\.I'e shollJl schenlfLtica lly in Figure -1. 
T3uilt-in blocking capa{'itors i, .. olale' the 
measurement l'ltilldnrds, the (';.;If'rnlll de­
Ic('UJI', aud I Ill' SIIOI't cir{'uit 0 11 the Yrt­
worl .. Input line, F'ilt('l' nNworks, c:lch 
comprisill/( I WI) choku:. and 111'0 by-pass 
capII('itors, 1111011' ill;>.Crtion of d-<' \'011-
11g('S a nd cu rrent:; fi nd prc\'t'1I1 r-f Il'uk­
:lgI', Choke and ('l\p:l(>ilo l" rtltin/.,'1> limit 
curn-'nhi to 100 milliaml)('I1-S :Ind volt­
nges to 400 \'ohs, 'I'll(' IOllding t:'1T('e1 of 
t ilt:' input filtct 011 Lil{' .\'ctuwk h tpllliine 
is ncgliJ!;ilJll', bCCflU:;I' of itl> pl'Oximity to 
the short-circuited end of t he lint'. The 

N.I", O" 
Ou tp u t a la. 

T. " .. lno ! 

only loading effect of the out pu t filter 
o n tJl(' dct{'(;Wr linc is a small rcductioll 
ill detector sensiti"i!.,)', 

Thc range of adjustment of the Xci­
work I I/,Plll and NctWoQrk Output lin('i; is 
stith as to a llow ('ontiJitlOtis cOvcrage 
for all types of measurC'mC'IlIS abovc 
300 ~ I c, plus !;('pnrated blUlds of cover­
age hcl{)w 300 i\le, In order 10 IllIow 
cOlltillUOliS ('O\'cruge Lelow ~OO i\Jc, :1 
sct of c.xlcnsiOIl linefi is pwvidNI. Whell 
nC«icd, these lim,,:; and th{'ir SUppOI'1S 
Can be snapp{'(1 into phu;{' by mC:1I11) of 
qUlIrtt.'I'-tlll'll f:L, .. tl'ncrs, as showll in Fig­
Ul'C' 5, This phoioJ!;raph nlso 811<)\\8 lhe 
shielded, I'liriabic c:lpa('ilor tlsed :"IS the' 
SUSC{'ptl\lU'e stundnrd 111 IIIII' frC(IIH~llcil's 
ill pl:u"(' of iill' l'tuh used at high fre-­
qucncies, 

Ge nerotOf ood Detecto r 

Gen('nl i lladio L'niL Osci1llltors art:' 
r('eomm{'lId('(1 for usc as g(,llemlors with 
the T raIL<;fct'-Fu lltlion t-. 1('lcr, TIl(' rce­
OIllT11{' lldl'd dell'Nor is the Cencl'al Hadio 
TYI'E D~T, n Ill'tl'rodyne Iype lhllt 

combin('S high RC'IlSili\'iIY II'i lh wide fl'(o.. 

qUCll t'Y r:-U1J.,'l', BOlh ~{'nemlr)t'S :md d(. ... 
teetors :l.rc listed on p:l.gC'S 1.5 Ime! 10. 

A ''''' ·"' DtUClO, 

__ "F 

Slockln Q C 

"Nerwork Ou t put" 
Line 

N" .. o'~ 
' nl' .. 1 S lat 
Tt . m ,n a l 

"Ne rwork Input" Lin e 

~"i-J 

NtI .. o' ~ 

Und er 
Teol 

FI" .. , . 4 . Schem",I. 
di"""".. ,,' d ,c ci,_ 
cui" " f 'he ' ,,,n.I.,, 

F .. nClion Me,e" 
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MEASUREMENT PROCEDURE 
The (.'quipment is set up by connect­

ing gcncrntol', detf'ctol', and d-c flUP­
plies, if uccdcd, to the T mnsfcr-Fullc­
tiOll MeIer, Imel Illaking the necessary 
adjustnH'flts for desired opcmtinp: fn .. '­
qucllcy and d-c lC\'cls. Tho c:Jibrated 
susceptllnce st:ltld:lrd is also set to the 
operating fn,'<!lleney. 

1f isolation of the local-o~il1ator 

signal is dcsirablC', as ill mf'asut"{'mcllts 
on transistors, t he "tmp" st.uh is in­
cluded in the S<'tup and is adjusted fo r 
maximum attenuution of the local­
oscillator voltage. 

Next, the NetlL'Orl: Input and Network 
Ollf,Jl1t lines nrc set to the propel' lcnv:tlt, 
in aCCOrdl\llCe with the type of tmnlif('I' 
fUllction to be measured. All appropri­
ate component mount. is plugged into 
the Ne/work; t"lUlcr 'J'''8l COllllec tors, and 
tho unknowll devic'(' or network is 
pluggt'd into t he mount. The thn.oe loop­
cont.rol tU'ms arc 1 hen adjusted unlil the 
detector indiclltes a lIull, and the de­
sired answer is read direc1.ly from the 
scale settings. 

If 8C\'cral units of t he snme t.ype are 
to be checked at fI. gi"ell frequency, as in 
the clIse of produclioll test.ing of lran­
sistol'S or tubes. each tillit successively 
is plugged into the mOllllt (\\'ith due prc--

M A R C H , 19 5& 

cuutions regarding t.he d-c supplies), the 
control arms arc set fOl' a null, and t he 
answer is read ofT the !wales. This OPCnI-­
tioll can be )X'l'fol'Tnl .. '(1 very I'llpidly by 
relatively unskilled personnel. 

Terminal 5 

T he terminals used 011 the T ransfer­
FUllctiolL 1\ lelor nrc '!'\' I'E 874 CoaxiJlI 
COlli lectors. Geneml J{adio ost'iliators 
:lJld d('tetlors :11'(' a lso ('quipped with 
t hese tenninnls. Whell gent'mtors lInd 
detet:tors li:"l ving 0\ Ii('r typef; of tCl'Inill1lis 

are ust..'(l , the Tnt.: 87-1-Q serit'S of 
adaptors prO\'ides a con\'enicilt In(':lIlS 

of COllllcctioll . 
For most. I.YI1I·s of meaRIII'cmellt, ~iUit · 

Ilble mQUIlHj must be constructed (sec 
Transistor J\lc:lfmI'Cmellts, helo\\') to 
COIUlect the df'vicc bein!!: mC:1SUI'l'(i to 
the rne:um l' illg tel'mi lla ls. Tn·£ 87·1 
Coaxil'] Conncct.ors 10 fit rigid line, panel, 
and I'able lll'C available for building into 
these mounts. 

Doth adaptors and conncctors ure 
listed Oil page 16. 

Sourc es of Error 

The major sources of el' ror arc inci­
dental losses and small reflections in t he 
Network Input and Network Output li!H,-s. 
The minor SOUl'ces of en or nl'c similar to 
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GlPU . ... l .... DIO EXPE.I M. ENTE. " 
those in thc 1' \'1'1; 1002-8 Admitttulce 
Motor" and :lfe spurious cr~ou­
plingt; between the t.'Qupling loops :md 
1heil' Il88Oci3loo Ijnes, inductances ~ 
t,ween Lhe junction tenter and the 
coul)ling point~, incidental losses in the 
susceptance standard, nnd sm.all rc­
flee-lious in the conductanco stundard. 

III most mMSIII'<.'mellts, the inJ;ll"U­
ml.'ll1,. dial rcudiugs can be U81X1 dir('ctly 
withont a.ny correttions Illld will be :10'" 
cumte withiu the limils given ill the 
spceificutions tit lhe end of this II.rtic\l'. 

Some of thf!S(' CITOtS lx>come apllt"C'Ci ... 
II.ble under c('twin conditions. but cor ... 
rcclions cun be made for 1hC!m. 

APPLICATIONS 
Transistor MeGluremenh 

Several different Iletwork reprl'Sentn ... 
tions aJ'{' used for transistors, the most 
common of which {l.I"C shown in Fig ... 
ure 6. All of the transfer parnmf'ters 
indiClit.cd in these ci rcuits can IXl eli ... 
rectly mt'tlsu)'oo Wilh the 'l'r:ulsfer ... l;>unc ... 
tiou Mf'\('t at froqucllciC'S between 25 
and about 1:11)(1.\[1'. 

,,, .. , 
• t 'l ~ '~n 10 ' 1, 

~ 

• 
~ I Vo' EI . ,-1 ' , . ?> ~ ( l,' •• . , 

I.l .. I, ~., 

OPEN ClIICUIT IIolPEDANCE p4114MEtERS 

V, ' t , " . . " 

SHORT · CIRCUIT I&OIoI I TT4"ICE P4Cf I/oj E:lERS 

HYBR,O PAA4/ojE fEAS 

Since many tra.mristors operate at. very 
low voltage levels, it i.~ important t.ha.t 
:1,.11 applictl signals be kept. Sl1uul during 
the measurements. As previously men­
tioned. the r ... f I!i!{nal le\'e1 can be held 
below 5 mv, which hilS been fomld to be 
n sntisfactory limit. 

The high ... frequcncy performance of 
n transistor or any olJu:r oompoHent can 
bl' A"1"e:llly u1T<)ct.t.xl by the al'Ta ng<:ment, 
of the lea.ds USf'<1 to connect the clemen! 
in :\ circuit. Therefore, for repl"O(ludbh.' 
rcsults, the mount used to oonnC(':t tllP 

Irnllsistor to the measurement circuit 
must be slancillrdir.ro lind must pt'.rmil 
short ICfids. Ln n t.Vpil!.!ll eXI>C.rimclI tal 
transistQr mount. t he lends arc ('on ~ 

l1('Cted to the mcuf51.1ring elements Ill. a. 
point about. h2" :\way from t.he case. 
ThisnrrangemPrll probably is nmsonnbly 
close to thnt u8('(1 in most practical 
high~frC<lucnty tl":1l1sislor circuitb. 

For mClUltIrem{'lIt of the complex cur­
N'IlL ratios, a (01" -h,), the Network 
I np!lt lille is sct to :l quarter W(L\'C-­
length and the Network Output line 1.0 n 
half wa \'clenglh, :lsoullincd in !l prf'violls 
p:ua.graph. The loclll--06CilIator trap is 
acijll!<t.ed, with inl <'l"changc of the gen ... 
Cr:LtOr and dut(,(,\t)r conned.ions, by 
adj1l8tmf'tlt of thC' st ub line until mini­
mum output is ob6crve<l on tJle metC'r of 
the detector. The normnl colUlL'Ctions 
nrc restored ruKI the trnnsistor mOUllt 
plllggetl iuto the COllx ial conllcctol'R on 
the panel of jhc instrumcnt. The metcr 
is thell balanced h.v adjustment of the 
' ThW"",.,,, . II It. ... \ Oi...".l.n ... di ..... lmIJO<!,.""'"'r _ 
<Iring '""",,,,'eM f .... ,he U IIF' R._." G~l H<fIl", 
£61""""""', \ Iay. IYoo. 
''''''''''rmo.n. II. A .••. """ ... Y'I"d \~e" .. oy lind ('on"e" ......... 
01 :\1 .... urc"'eDu witb Ty~ IIIC)Z.IJ Admln.~ \t~,« 
in \, IIF and Ull.F U .... k: 0....-01 RodHi Er"no_~. 
.... "1: ..... 1%-3. 

'ill .... 6 . tq";,,,"enl network . o_."nlol;onl of tr .. n_ 
.h...... Left-hand .et nf .ymbol . II f'om " IRE 
StGnd".d. on EI . ctron O. vln. ; Melhod , of Te"lnll 
T'on.I. I ....... · Prae. Ill£. V"l. 44, pp. 1541._1561 , 
November, 1956. IIlaht-hond .. I "f .~mb"l . '''''''' 

s pond.lo Ihol. o. Ihl. article. 
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t hrcc a rms. !l.nd 
the rcu l tlnd im­
flltilllU'Y compo-
1l('lIts of lhe cur­
I'Cllt ratio 1.H(: in­
cii(.utro dirL'Cliy 
Ol! the dial sca les. 
The 0:-\'5.- fre­
qucncy charac­
teristics of an px­
periment.ul, Bell 
Tclephollc Lab­
orat.ories, Jif­
fusf'd-base, p:cr­
ffi1lnium t rll llsis­

~r, '" ~ k( ""e£OUEI<ICY 
IN lot. 

'" 

tor ill I~ groundcd-bllSc connection are 
shown in Figu!'(' i. 

The hybrid food back factor, IIr( = Bl ~)' 
can be c:lsiiy lll('asur(.>(1 by revers»l of 

.,-
,., ." 

lhe COa...'\illl-lillc cOIUIt'ctions oo~wccn the 
gmunded-base mount ulld the instru­
men l , \\'hich is :lccomplishcd by 1800 

rotation of the mOIUl t, rovel'S!'!l of t he 

FIgure ' . Tron. edmlttonce .......... f .. qu. n~.,. fe ... g .... u .. d.d_~Drh .... 6Af4 ... Dcuvm lut... 

I", 

.'" 
V .. ~ 

~ ~ ;:- ~ 
/ f\" ./ I N "' . 

! 

.7 ''',,, 
I.", I.", I"~ m- ~, I."~,,, 1/ ~ \ '.' "" - 7l'.J.r: / I .. ' 2011,11 

\ k "" iOZ 1.,,// roo ." " I .. ' 0 

..,u I·", 

I·,,, 

'" 
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que ncy for 0 Type 8 74-GI O AII.nuo'o. Pod. 

d-c l'onll('('lions, and usc of Ih(' Pl"O­
COOUfl' outlined fo!' \·oltttgt'-nttio meas­
Uft'mcllts. l"ndC'I' these couditions th e 
input is [Ipplied to the collectol' und til(' 
output is obtai ncd from the emitter. 

Tube M easurements 

Thf' high-frcql\f'llcy, comp1cx, for­
ward and rc\'er"81' tnlllsad mittances of 
va('uum tubes can also be Cilsily meas­
ured under dynamic conditions \\"ith the 
Trausfer-Function i\iet.C'I". D-C plalcaud 
bias \'OIt:lgOO cau be applic<l to the input 

.' ----+---~---i----+-~ 

" ( '.(OUfNCr .N .. , +--+-1 
"00 

c·""'j-~-""+---~¥II '0 
!o 3o 

CONDUCUNtE, G. 

'" " 'lL' "~OS 

-" 

L+---t~-" , . -o 

'" '" 

'" 

I-+--! ~ -lOH---f--t---t--+-1 , 
o • ., -40 

" 

• 
~ • o 
" • , 
.' 

• 

• 

• 

• 

, 
• 

f.<oU<",' " .... 

~;oo ,,00 

~ 
'<>!." 

"'0..:00 :/[O'["~Ol 
~;fi9'OO ~'LU< .. , 

" " 
, 

" 

Fill"" 10, Fo<w ... d I ... ntodmillonco ...... .. . f • • qu . ney 
'or ° Typ. 874-Gl0 "H. nuolo. Pod. 

ami output. terminals in tho S:lmo man­
ner tl.S \\'i th transir;l.or,~. "i\1('l"s must 1)(' 

provided in t.he tube mount for hel-ter 
and screeJl yoltages. Howcn'r', till'S<' 

filters ar(' 1I0t so critical n.s nre til(' jihcl'.~ 

associated with the input IUld output 
('i rouils, As with trunsistors. the mount 
must tw c:lr('fully designed in DI'der to '"" 
give significant and reprodll cibtc result:;. 
'rhe measured tnUl&'l.dmitl.ance of :l 

6A F·1 in the gJ'oll11dl..'t.l-cllthode eOJlnel"-
lion is ploUed in Figure 8. The ('flec, tivc 
tl"anSHdmit,t~l lw{, fit'st increases with fr'e­
qucncy, ltpparently as :l. result of n 
resonance b(!twC<;1l t he gr id-c:tthode 
capacitance and ca.thode-lt'ad inducl­
fmce, At higher frcquC'lH.'ics, other rcso­
nancl'S lu'e ltpp!U'ent, the hrgcst one of 
which is probably a. rcsult of the grid­
plnte capJlcitnnce and plate le:ul induct-
ance resonfl.ncC', The large valucs of 
trans:lClmittancc shown do !lot rcsult in 
cOI'!"(.'Spolldingl.y la rge magnitudes of 
g:lin when th is tube is used in an nmpli-
fie!'. since the input impcdallce decrcases 
rnpid!~' as 1 he resonances UI'C ap­
proached, 

Flgur. " . "dmillan (8 .... ... u. f •• q .. . ncy for D 
0 , l-micl"oh.nry Inductor. 
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Coaxiol-Component Me05ure ments 

The Transfcr-Ftlllclion Meter enn 
m("J.:;urc the transfer admitt!lncc or im-
1>C(lancc and ;d ICl1uation of ('i.-ell it!!. 
fillt:d with coa.:'{i:'li COI1Il(','lOI'S. Fip:urc 9 
shows the r'G$\l1ts of i!;horl~il't'llit. cur· 

rent-ratio m('flsU!'enlents made on a 
TY I'f: 8i'·I-CJO Attenualar Plld, and 
Figu re 10 shows tmnsmimi(tnnt'l' of the 
sulne pad. Otht·r possibll' nppli(,fl.lions 
firc for filters, l.'Oupling /let.works, ampli­
fiers, and otiH'r four-terminal coaxial 
devices. 

MARCH, 1951 

or component cnn be cnsily measured 
with this instrument. As is shown in the 
di~r:un ill Footllol(' ~, the direct. 
admittanC(> 1nl'llSIII"('Il\cnt of a compo­
nent \\"ith neither ond connected to 
ground is not IlfTC'<:t(.'(i by t.he impcd:mcc 
from ci ti lcr sido of the. element 1.0 
ground. This measu rement is vcry uscfu l 
for dctNmining the chn.ractl'l'istics of 
floating rt'Sistors, r-f chokes, capacit:tllc(' 
between two unp:roundcd tcrminals, and 
mallY other thrro-tcrmillul circuits. Fig­
ure 11 shows the dil·('(:t :l(imittancc of 
olle of the chokt"S uS('(1 in the d-c supply 

Lumped.Compone nl MeO$uremenl$ tihe,' in the ' l'ranlifer-FunCl ion ~'\letcr. 
The t.lirccl admitt:ull:(' hel\l'I.'('1l the W. It. Tllun ... ·rON 

I wo IIngl'OlIllded tel'mintlls of II (·i .. cuLL H. A. SOIn:ltMA:-: 

SPECIFICATIONS 
F ........ "cy .""ife: 25 10 1000 .\Ie, wilh roouct)(1 
:II:<:UI1'''.I' up to I:JOO :\ Ie. 

M .... u ...... ", .""lIn .. "d A« ... " cy: 
Rmlfj" I I ceurocy 
VOllaKI' and Cllrnmt 

n!tti~ (R) (}.3() 2.5 ( I + , U>';; +0.0"-5 

'l'ralll<impt .. :lrml·C (Z 2' ) IIZ~ 
().1500u 2.5 (1+ , ~I )%+1.250 

'I'rlttlSlldlnittRlIec 
( I'll) ~ 
().OOO mmhO@ 2.5(1 +-V'-20::..1)%+0); mmho 

D·C BI ... : T rrminA llI are provided for ililrodudug 
d·e biR3 fr,)m c:dcrualsources . .\In:cimum billS 

Cllrrent, 100 rnn; mn:cimum biWl voitnge. 400 
"oil\<. 
Ge".,,,lo. Dnd D",.lo" Unit ~illalGnl Slid Ty,..; 
Di\T Detcdol'8 (!IC\l lidt below) nrc reoom­
me'H.lC<.1. 
Olh .. ... u ................ 11 .... 1., 

Tnt; IfIQ7·I'[OI 'J'rtlnsi~tof Mouut for 
JETJ;;(' 30 bn.';(' nrrllnl(.~·lnellt, gI"OIlndlld b.'L..,«!. 
Tv,..: 1007-1"201 Tube MOUnt, 1·Pin ;\Iinin.tllrc 
groundad·(·athor]l'. for 0,\1'1, GAF'4A, un.! 
other lubc.s with II:lIne ('01l1l('f· tionll. 
c .... : The instrument. with neL-e.<.~riCl', ie 
moullteo.l in 1\ won;ll'n 1'1Irrying and stornge cw;c 
1 Hi I: l·IH:c 40 inches. 
N. t W.i~ht: G3 ))Uunds. 

7'¥JIf' 
1601· ... 
1601·1"101 
1607.'201 I 

T .... nsf .. ·F"ne'i .. " M.'.r .................... ·· ··1 
T . .. ".i.,o, M .... nt ....••••••••••••••••••••.•• ••• 
T"be Mo .. n'- ............ .. ................... . 

Co.!" w 'O,""' __ -:Priu 
1111.111\ $1525.00 

!'ric ..... I..q .... , 

'ri~. "'I •• "" ... 

GENERATORS· 

7'y,,:,,:-, _ _ r:-:,Pc'c",,,,,,u=~,,,,,,,-,,ilc"c"<~'--_,,-'CC,,,,,,,'_I"l'c'c'd'-,_---:r,:,,no'"'-__ 
1211 . B 0 .5 SOMe. ........ ....·rl.A.;; $215.00 
1215-B 50- 250 Me. .... .... .•.. ....1)01'T 190.00 
1209_Bl 110 - 6OOMe..... "OM(T 2"5.00 
1209·B 250 - 920 Me............ . ....MISS 2"5.00 
121.· ... 900 - 2000 Me.. . .. . . .... . CARny "65.00 

"Ilc<tuire power slIl'ply below. 

POWER SUPPLY· 

_-:'T",,,p'''-_,::-_c--:-______ --'CC'''''=cl"I·~·c"''_;_- I'rict 
120308 I U"r.v"I .. ,.d . . . .... ...... .\LIVE $40.00 
1201.... ..,ul .. ,.d . .... ASS.:T .5.00 

·Pluj1:·io type; 8uPJ,Jies "ower to nny one of the ",Ixwe O!i('iIInto~. 
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~ GENERA L It A 0 10 EXPERIME N TER " 
CETECTO RS 

TUT" Fnqw:~y Ro.ngtl- Coda Word Priu 

~~ DNT_I <0 530 Me •.• NALTO $626.00 
ONT.2 <0- 210 Me •.• .'\1:11\'0 .... 00 
ONT-3 220 - 950 M e .. • NUl.LO 659.00 
ONT-4 170 - 2030 Me ••. NODDO 179.00 

• FUlldllmcnt.'l] rllnge, T o cover a wider range th.'l l! that list.ed for nny one dct.CI:t.or, harmon ic8 
of the loenl oscilllltor (':tn be IIscd. T hui! THI'; 0:\"'1'-2 will t'Ovcr fn-qucncics lip to [120 :\I c if 
harmonics lip to the "th lire \J~1. Fuml'lment.'ll sell~itivity is I\oout 5 I'V ; ah harmonic !l('lIlOj. 
livity, llbout 201''1. For this wide rRnge, OniN also one TYI'E 871- F 1OOO J.o\\' I'I\.~ FiltRr, priceSl·I.00. 

,\nother IIOtUUOIl ilI lO UI'>C the T YI'~; D~T+2 with III! ndditiollnl TYI'I; 1209-1} Unit Oscillator 
(sec GcneralOril IIhove) !lnd the TYI' .: 874- FI OOO Filwr. T hill fflVCr8 the rlmltC with fundnrncntnl 
0pcr:\tion. whi('11 i~. in general, more I!3ti~ffI.Ctory. Ilnrmonil' o!}erat ion is not rccomll\enucd for 
mCll>!urcm('nt of nctive networks. Uclo\\' ,10 :'o.l c, U'*l n eomuIIlZlicnliofls rt'Ceivcr. 

TU'" 1',/& Cotl~ Word 

.7 .... 0BJ 8 NC p IUII ...•. (·OA:'I.lIO(;(; t: 1I 

COAXIAL ADAPTORS '74_081' 8 NC Jac~ ••.•.••. COA....XIlI'NN .:K 
• 7 .... 0CJ C 1'1"11 •.....••... COA;\;l'QiWER 
• 7 .... 0Cp C Jack ... .. ••...• (,()AXI"!"!' I'I;!! 
• 74-0NJ N PIUII .••. ..•••.• ("O"X:<;.'.(1(; t:R 
• 7 .... 0Np N Jack .••.....•.• CO \X'" CTTt.; It 
• 7 .... 0UJ OHF pIU II .... {'()A.'" I N1H:fl 
'74_0UP UHF J .. ck ..••.••• COAX l"t' I' I't:R 

Typ .. 08J and OBI' 
'74_0HJ HN pIUIi .•••..•.. COA;\;II.\lI"lU:1I 
'74_0Hp HN J .. d • .... . ("(1\:(II"SO t: 1I 
174_0U l C pIU II •.......•• CH.\X I.ITTt: 1I 
174_0lp l C J .. ck . .... n)\.'(I.l"O(n:R 

\illtpt,," UT"(' nl ... ) nvnihhle for C(lnntoction to rigid air-dif'l('l'tril' linf"<. 

COAXIA L CONNECTORS 

Typ •• 7 .... 1'8 
Pan tl 

Connulo. 

PANEL CONNECTOR 

Bo.ic 
Conn."'o. , 

di.o ... mblt d 

BASIC CONNECTOR 

Pria 

$4.75 
4 .75 
4 .75 
6 .25 
3 .75 
' .5O 
' .00 
4 .25 
6.50 
' .5O 

\9.50 
30.00 

• 

The p:l.Jlcl rOlln('('to r mounts with a 
f1nnge and is available with reur fittings 
for ('ommonl." uS('(1 HC-t.ype c:lbl('S. Sec 
til(> General nadio catulog for details. 
Connector listod below fits Gn T\' pt; 
Si4-.\ 2 Cubic, only. 

The b:lSic connector fits ri~id , 5O-ohm , 
air-dielectric coa.",i:l.l lin<'; %" 01) nnd 
9 L8 " 10 for outer conductm' ; 0.2-1-1" rod 
for inner conductor. 
T!I~ C(J(lt Word I'rict 

17 .... 8 lBa,iC ConnnLo. I (.'{)~x nIUL I(";.: I 
'74-1'8 Pant l COnnt.lot CO.\]tAI'I'J.t:R 

$1 .25 
2.00 

CR EDITS 
Thf' nulhol"!l wi~h to e"l'I"C311 1I11/ll"t'Cilltion for 

the Inll ny helpful sU!QI:e«tions nnd oth!'"r eon­
tributions of mllny individll')l~ during the de­
\'('Iopment of the T mn>l(er-Fulldion Meter, 
indudlng Dr. J. i\1. Early and Mr. D. 1::. 

General 

T holJlll!! of lhe Scll T l'lellhOfL(, l..!Lborntorie.. 
lind :'0.11'. n. Wohl, :'0.11'. S. Fried,":II] , ;\11'. ;\ 1. 
Zim!'"t, Ilnd Mr. D. YOIl!S of the ;\ Interill! 
LaboralOry, ~ew York Nava! ShipYllrd. 

Radio Company 

.. '::. ... .. " 

""'" 

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


	March 1958 p01
	March 1958 p02
	March 1958 p03
	March 1958 p04
	March 1958 p05
	March 1958 p06
	March 1958 p07
	March 1958 p08
	March 1958 p09
	March 1958 p10
	March 1958 p11
	March 1958 p12
	March 1958 p13
	March 1958 p14
	March 1958 p15
	March 1958 p16

