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TYPE 1607-A TRANSFER-FUNCTION AND 
IMMITT ANCE BRIDGE 

N EW FUNCTIONS, NEW NAME, AND NEW TEST MOUNTS 

An unusual nell' instrument. idl' lI ti
tied as the Tnt: 1607-A Transfcr-F utll:
IjOll i\ \ctcr, was desct'ibcc! in this pub
lication a little over oue year ago.' [t 

I'ould measure all the complex lransfer 
functions' of th ree- ftru.! fOtll'-t.crmintll' 
devices and Hctwol'k s, sud! as transis
tors, VllC UUnl tubes, amplifiers, fllt!'rs, 
and a t IcnllalOr·~. over the 130: [ frequency 
rfillg,C from 25 i\lc to 1500 :\10. 

New Functions 

:-i,irnllinted b,\' comn1l'nts of peop le 
"l'('ill~ the im;lnllncnt for the fin,! time. 
l·.,IZ.,-wr hnt'1'I fine, but isn't thcre some 
\\ay of making it measure Iwo-terminal 
impl'tlll1\Cl'S nnd admittanc('R, loot Then 
it would tnl'flSUI'C c\'crythin,g, " \I' e look('(] 
fmlhet' a nd found a simpl£' way to do 

just this.' Althouf!,"h thC' ehan!!;!':> Ileces
~:! r.\" to ineorpomtC' tlU' added fum:tions 
in\'Ql vcd eutling n fourth i<Ct. of slots ill 

the instrument 's mnin jUHction b lock 
and the ndditioH of n tI('II' illdicator 
assembly. W(' wen' fort unalcl.v :lhlc to 
cu1<:h the first prouuf" tiull lot of instru
lllenU; jus t ill ti me to lm·Jude tl1<';;e Ilew 
fl'atures, st:\rting Idlh the fiJ"st instru
mC'nt sold. ThNeforc, :111 illstrumcllts ill 
U:-;(' arc lip to d:ll e, ('XI'C'llt t hat on t hc 
{'(irlics t un its the cnA:I'a\'ill~ shows the 
old !l:1me. T he inslrUllwnt will now 
mCHSlll'{' lilt' input or output impl'(i:l1lce 
or admitt:IIl('f" of two-, thn'C'-, or f01l1"

t{'l"m lTI!11 networks II'llh d,· hit!" ";11PIJlit'll 
to!l.lI lenniu:!l" and wilh tlir('('- lind four
l e rmirrHI 11I .. 'tln)rk~ U·rrnirralt·{1 in "ilhl'r 

nn rf short or open ("irl"llit. 

'IV. rt. Tlm'd''''. ll .. \. Stwlrr'''''''.··.\ reM) ( ....... I'''''oli''n 
~h-""r f, .. Ih,· 1' 111" .. '·11 F UR"W·.·· (;,,.,,,11 /(aliiu H~M,i .. 
m. """-. \ ',,1 3Z. S.,. 111. \ 1",.·10. 1U ... ~. Ill) a .. I;, 
"F<>r,,-.,d .• ",1 "', .......... (r;"'''"~d'''i!(~n'~>, 1"'''''''I""I.n'·~, 
I"""f,·, v"l\l'~~ "";'" "",I t"'".Io-. ~"r, ... 't ""'" 
'11 ""'''11 ... n~ iD,,~t t ~"',i ll"1 an.! Ull .. ""tI'UI !~.n.i",,1 
~"" ""!,,l. 
' .\": .• ( ··,'v'''Yllol,,~:· "r ""I""-·~j,,,,,~ . 3. au,1 1 .. «-"";,,,,1 
,.",,,o,k •. 

f ill"'. I. View of .1>. T,onde t .. Fu n .. ion Dnd t",,,,;Honu B,idge wi.1> Tto nde t .. Fundion ind ieo!o, in pi" ... In!e t
ehong. oble Im",ilI"n .. Indie"!'" Is . hown in !o,eg,ound. 
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~ GENERAL RAOIO E X PERIMENTER 4 

New Name the bl'idgc, one for trnnsfct'·flUlction 
With the ('upahililit:'S of the instru- mMSUfCllwuts and t he other for im-

mcnt inCI"I'!L'I(.'Ii to covel" Illtl II,)' nddit ional 
applications, the old lI:J,mc, " Tr:lnsfCl"
Function i\ ff'tcr," Wfl.'l not complct(-!." 
dc.;criptivc. T he new lltltnC is <lTmn~fl'r
Fuuetion and Inunitt:uwe Bridgc>," til(' 
word " lmrnittnncc" dl'lIotinv; both illl
pt'(lancc and ndmillallcc. Because of it~ 
COIl\'I'Jlit'IlCl', this word is gradually 1.'Oll)

ing into morc common usc ill connN'tion 
with lmn:;mi:;:;ion lines, nctwQI'k8, and 
c('rlain tYl}('s of measuring inslI'Ulllf'lIts, 
such us t he ;,;101 tl'(l lillo. 

The C'llan~c of the last \\'o]"d from 
":\[('Icr" to " Bridu;c" is intended to 
improyc further the deseripli\'(' !le
curacy of the lIflnw. PM,si\'c, lIull-tr!X'
tircuits ust'd with v;clll'mtQt· and d("
t('CtOt· to Illl"af:.U!"e !lrcma/d.\' the t·pal 
and int:l)!inflry l"{)ntlWllents of an un
known in u·nns of l'ci'lisli\"c and ]"("
adi\'c standards am comrnolLl~r ral!!,d 
"hrid~l:C'il," whC'thcl" .)]" not the ("Iar-."il·, 
I,t·iel)!,:e, f\i:ltnond fflrm ii'l app:lI"cnl \\"ith
oul topologie:ll jllg~1ing . 

Interchangeable Indicators 

Two difT('rI'nt illt\ic'aiur lIlIit;;:, !lhown 
in Figu]"es Z and :J, :.11"(> f\lrni~h{'{l with 

rnittance mcaslII·emcnts. E:ICh is a n as
sembly of a cflsti ng with tllt"(,'(J rotat~"lb lc 

loop units, cotllrol-indicn.tor !'trrU51 and 
taiibm.il:d scales. They arc held in plac(' 
by four scrc\\'s and nrc ca"ily int.cr
changf.:d . Loca t in~ pillS permancnti.r 
pr(':3('I"\'(: alignment !lnd bcwry <:1\ li
bnttioll. 

Circu it fo r ImmiHance Mea s ure menh 

The operating princip les and circui t 
for tr:lllsfcr-flltlctioll tnca::;urcmcnts wen.' 
fully dt~rib(,'d in the carlier :wticic,' t{) 
which rcfcl"cm:c is mad e for basic de
scription and fcalw·c:;. I~or immittnnee 
mcasuremellts with t he I mmittnncc I n

ciientor (Figure .1), thct·c nrc still t!u'Cl' 
loops coupled to t hr('C coaxial li,ws, twu 
of which am termina tcd , rcspcctivf'ly. 
in [I st:l!ld:ml conduet[tncc and a sl alld 
ani i;lI!;CeptanCt·, but the third lnop 
("ouple:'> to the bottom linl' (labeled ":\'Pt
work Output ") in;;:ll'ad of to the right 
hand line (labeled ":\'etwork Input"). 
III the sch('m:lIie dia~nun of Figul"e 4 . 
thl' cil"(;u it I;;: set up fOI" ml':u;lIl"inp; Ihc 
output irnrnill:ltwl' of 11 f()ur-tc rmill,d 
lIetwork. To m(':umrc network input im-

f Ig .... 2. Vi,w of ,h. Iwo Indl.o'otl. Colibralian. a r. n ....... al ind whh rup. ct 10 <oa .. IDl lin. charael. r'"'' 
i ... p. dane. (SO oh ... . ) ond Dd ... il1onu (20 ... 1111 ... ho.). 
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'i.u •• 3. R_ vlow .f Indic.lo. units .hawlnll diN .... "' loop 1 .... 0110 ... and COIII.qUO .. ' dil'loto .. c .. in scal. 
pl"te 'hope. 

lllilt:Ul{'t~. tht' network is sim ply rt'
\'{'r~·d. ;\"011.' thai the Imler line, though 
lnhek'(] ";\'t'twQ"k Output" lJ('Cnus(' of 
its 1I1<{' dlLrin~ InLlIf';fl'l'·fUllI"tioll JnCllSltI'P
Illl'Ht:-;, !I{'tually drin':; t l l(' lIe{work !.illl'

iuu: immilt:uwl' mC3HlreJn(,lltii. The up
peT" IiiI(', Inb{'iL><1 ":\c\work Input" 
bt't':HI~ of it.:: II~ durin,!:; InUlSff"r-fU Il('

lioll 1llf'IL,;ur('mcut!', 3('1 !' ns C'ithrr a short 
or 01K'1l ('in.-uit 3\ the ot her ('lid of the 
Il('\\\Mk fllIr;I!!!: immittall{,C' IllCIli:\ure

l!lrnl,. lIml hail 110 other eouplinl( to the 
{'il'('llil, {'x('cpl 10 provide de bias if 
rc</uin'{l . 

Ftll' meai'u,.{'ments on t w(}ot(,l'minnl, 
U:l"oulIlIcd immitt:lllc('S, the unknown 

Fig",. • • S.h.m .. I;. 
dio ..... m .. I ,h. du"il 
J ... ' ...... 'H ...... m . o .... 
"",,,,."1. F ..... di.,. 
g,o", .. f ,h •• In,,l, !D' 

1 ...... 1 .. · 1" ... '1 .. " 
", .... "re .... "I, ••• 

pr . .. I .. ".oo1icl •. ' 

IIct\\'ork is l'onll{'l:l('{lto tli{' lower ("Out
put" ) l{' rmiu:il8. and the uppet· lill(' 
(\:lhril'<.i "l\(>twork Input") is not. used 
til :111 . 

This circuit. for immitt:lllCC mc~surc-

ments i~ tlu' .$lUll(' liS thnt used in t he 
TYI' j,; 1001-\1 AdmiUtltlc(' :'. I('ter.' With 
the \0\1l'f lill(' (I:lhell't \ ":'\elwork Out
pu t") sct to a h:lU w:\I'('\('np;th o r all in
tcp;er mlll';\lI(· .ht"'I·('Of. Ilw instrument 
me:\:;nr('t; udmittant'p. Wi,h the line set 
to a qU:lrter wUI,t"'It"'up;tli or mid multiple, 
' W. H. Tbu, ...... , "A Di, ... ·!.H,·,..II"M 1 "',~~l~n~'_.\[e ... ur. 
in~ In'ln""",'1 [". ,h.· \'· 11 _1' U""""." (1,".....,1 R",li~ r.1' 
' .... 'mNLI ... I'''1 21.~" I~. ,*"", 111:011. I'P, 1·7~ 
II. I, ,;.~I..,.""Ln. "11"" .. ,..,.1 I,·.,,, .... ,·)· .,~I ('<.D'·~"'~n"" 
of """.""· .. ,eo,,,, ",11, TT~. 111O:!·1I A'I",;u"" .... ~1.I.r 
in nft··1 lit lh".I_:· o,~ ... ", HaJ.o 8111"'"' ....... ' ... \',,1. 
!', ,,,. :1. \"11'''' 10,'.,. 1'1', I~. 

"Not.o •• au,,,,,I " LIn. 
l.n~!" '''2).1 4 • .., .... n o ..... ~ 
'n!.~.' In, no! 01 " 01' .~"'" !o "z) 

( ...... , 
00' .. ... 

l""'l'." odo:! m"I!,~!. of;v.t 
! .. • m....,.... .. ~ •• ,."'""'.: 
"'.'hp" of).l2 , .. 
od"'. " ...... "'.0."' ..... " 
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the illRtrument nH'flSU1'CS impcdnncc. 
The !;c:lll"s 1'\1'(, t'fLlibrntcd in nOl'mai;z{'(1 
oompc)Ilt'nts, from 0 to 1, w;Ih a mlll
tiplil'r from I to w, For' impt>(l:lIw(' mens
urt'IU('1l1;:;, the rderence i~ iiO ohms, 
nud for atimitttlllC(' meaHII'l'lllt'nts, 20 
mmlms. The 'I'mnl'ifcr-FUIlt'Iion alld 
Immi tHI11('" BridJ.!;c 1':111 ml'aSW'l' ('very
lhillJ:!; Ihal !h.· Admiitnnt'c ~Ic't'r call 
mcu:<utc. indudinj! rt'flC\:lioll cOl'fficient 
ruul r('\WH of lransmis.;:;iun lint<;l tind an
tCflnas. In ndditioll, it hUi; til(' built-in. 
calibl'fllNI, ad jwslnhl0 line for dirO(.'t
"cadillA" inunitt:tJlcC m(-'fit;lII'('IIWllls. the 
second, !.<hol'l-dreuil{'(1. ('aiibm\cd. (1.(1-
jIlSI:lb1c lilll' for proppr tf'l'minnlioll (If 
fOlll'-/Nmin:lllwtwOI'ksdurill!!, illl)ut :lILt! 
OIltplll immittllll(.'l' nwu,.;urpnlcnHi, fi nd 

provision:- for hi:lt<ing (wti\'e t!edt·eg or 
nctworkli. Ilowl'Vl''-, Ill(' .\dmitt fmcc 
i\letl'l' will, Ill) douht, suill h(' I1l'efel'l'c<l 
in u nllmlwr of inf<llInc('!\ for two-Ienni
nlll 1ll(,:I:>\lr('lnt.'nts because of it.!l low('r 
price, 5111:1Ii('r liiz\', :lnd SOIll('Wh:11 hetter 
busic ftCt'lll':lC,'I (3% \'!i. ,j%). 

New Tran si5to r Mounh 

.\t vcry-hip;h and uhrn-hip;h fl'cquell
('if'!';, t11t~ nwtllod nf ('onTl('Ctin~ :ttl 1111-

kUOWll cltl\'il-f' 10 ;1 lIlt'a";llrin~ ins! I'IIment 
of :lny kiml i~ (·rilit,ul. H<,prf)(hH'ilJlf' an
S\\,('I'::! (':I ll Iw "hl!lin('(1 in difTt'n'lIl tlWUS-
\II'('Jlwntli lI.\' difTl'l'enl peo»I!' u:,il\~ dif
fl'rent \'{Illipnwn! eml.\' if Ih,' S.:tllW, 
!il:\lId:u'd 111('tIH"1 flf mnkinp: eOll llt.'(·tion:; 
is uso,,1 ill nlll'nS('!l;, wit h d('tnil~ of COI1-
1iP:lll·(ttiotlllnd Jimf'lIsiorl Iwin,lt pt't'{'isl.'ly 
Ihe !1!\lIl1'. F UJ'tltI'I'1Il0rl ', Ihtlll{'tt'~ity of 

6 

1/16· 

T 
UNUSED, 

EXCESS LEAD LENGTH 

fi' .... 6 , 5k .. ~h of <onn .. t;o no 10 I. OnS;S! .. , sho""n, 
th ... f ... n •• point s of m.os .... m . nl. 

npplying bridge "oltn,ltes 01' currents 10 
tmnsistol'l; 01' ol hcr llCli\'c <le\'i(,l'8, of 
lu:cura lely compens.'ltinK stray C:lIl1Wi
Inlll'('g nnd inriuetnnl'cs, (HId of !iUpPl'l'SS
itlg ;; purif)u!~ oseillations mnkcs Ihe de
sign of sui !:lIJic mount s 0101'(' th:1II n 
millor job, {'\'en for an engint.'(:r f;kilh'l. l 
in vhf-uhf design tt.'t·hlliqucs, 

To belp :tvoid these prohlems in t r:lll

si:;tot' mca"un'mcllts, st!lUli:lrd mount" 
ha\'e becll r1~ign(,'(I , 1 \\'0 of whieh llre 
prescnll.v !I\'ailablc :1IIt! IWO morc whiell 
(tre appro(lching cornpk·t iOlI in dcvdop
ment. Additinll:ll t:n)CS will be uddt.'ti 
from timt' to time in t'f'SPOI\SC to USCI' 
demand. Th!JS(' l\\'lIilllblc HOW an.' for 
,J ETEC hfl!':ings. O.:UXI-ineh-pin-l·in·\(> 
triodc wilh co mmon h:l8(' ( IVOi-PI01 ) 
or rolllmon emittcl' ( lliOi-PI02 ). Thos\." 
ill development llrc fil l' O,:?OO-illeh-pin
ei l't'le leu'util':; and O,I ()(l-im'h-piIH'in'lc 
triodes wilh eOl11m!)tl hase. L('nela of 
unit:; 10 be nlClt:-iUroo elm 1)(' :\I\y Icnp:th 
bf'IWct'11 ~a:! :lIl(1 ~lq inch, :lnd I('atl di(llll
('((,1'01 up to O.O;JS ineh l'nl1 he :H'('urnml}

dllt('(l. In til(' TI'~tIl!;fl~l'- FlInetiou nud 
I mn)it I (I Ill'" Bl'id,l!'C :111 chllmt'Ieri,.;! iel' 
of :\ ~i\'<'n trnnsi:stol' wil h :l givell t'OIll-
11'1111\ ,·I(1l'lr·O(Il· 111't' Illeusurr'C! wilh a 
;;iH).(It' mount. thus im;urill,l!; ('OIIi'istl'fW.\' 

I)f rf'stdt" at hij!h fl·f'(IUf'l1('if'''. 
ThC'lW tr!llllii$h)1' mounts il'(;Ot'pul':ll~~ 

5('\'('r:'l1 l'cfillelll('nls Ihal !·t:':SlLlt in nt·
Cllrale nlll! I·cproduciltlt· H1t'uSlll'ellwnts: 

figu .. 5. T ... o wi ..... of th. Typ. t6007·P l01 hons ls tor 
Mo .. nl . howln, ~h. domp •• unl! p.o jectln, '.om ~h . 
li de. In th e ,;,hl·hond wI .... thl ' . od o li,nm ' nt ho les 

tOn oLso b. , .. n . 
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, 

Fig .... 7. '110"" of 'he Typ. 1601·1'201 , .. btl Mo ... n. 
with tub" ond .hI, ld InllaUod .. "d dom,... unl' 1'.0-
jodln,""'" .101 • . 111"011", POI" 0' I." 0" 10. heoMr 

CDnnedlDna. 

(n) T he r('fl'rcncc point. of m C38llfl.'

m(,111 (In the tr:Ull'i:-lur 1('11£18 iSlml,\' 1'6" 

from where th!;'.'>' t'lllergf' fruIll till' iwuder, 
:18 !;hown b:r Fib 'lIre G. Tll{'n:for(', Ihe 
tnC'llSurC·d dlflnlcterist i(~ Ilr(' I ho;;l' of the 
'rll ll ~ i sIOr cll' IIlI.'llIS in thei .' h( ' lIl;in~ :Illd 
with he" lClld~. Th i~ mCU511rf'mCIIl (' 11-
virtmmellt i~ wry doSt:' to the ht.':>t Iha l 
can pnwtie:dl,v bl' dQllc in ue tua l d l'cuit 
uS{' of tr/lll:<.i:,;IIlI,&. 

(b) T he input and output lines \l'lul
m~ to lhc rrft."'{'Ilt'(' pInup an' uct:t1mlf'I,v 
,'ulllp('lIsated to ITIliintnin 11 5tH..hm 
t'iulnwteril'ltil' imJX"lhUl('(' i{'\-c] with n't'.\' 
low 1'('fl('{'ti0t18 due to diS(-onl illuities. 

(c) A remolllhie 50-ohm r0listor. with 
biali hlockinA" cap:w itor, i ... !'iuppli<'l l In 
sUpprt'SS Hpmious o~wi ll :lI il) lIs. T hi .. rt'

~i~I(lr is shulIll't! :'WrOAA ("illwr thl' illplll 
IIr the> output of (l. Ir:msistor, dl'pl'lIdilL~ 
(Jil Ihl' I .... pl' of IIwmmn'IllClit h('in~ madt'o 
nllli hns no ft(kl'rst" cfTC('1 on mcasun. .... 
me>nl nt'('tlnley. 

(d) Thc input alld output dreui ts 
wil hin I he mOUllt3 nre '·er .... w(>11 !'.hi('ld{'d, 
:-0 that ('Q\lplill~ b('tll(,(,11 them ('..,\ 1! 'rH:1I 
to the tran"i;;tor is Ilf'Klip:ihlt" 

Tr:lUsistors with O.Oi:?-iudl.pin ("in' II':' 
I\'ill b(' {'asil." nH'asllmhl{' in tIl(' 0.100-
im·h-pin-eirc\e mOll1l1 (a\·:l.il:thlf' biN) 

if tlj{' ll'3d ... ttr(' h('nl the> slie-hl :"Iml)U1l1 

"' ''Y , 19.)9 ~ 

required. hy uS{' of lhe leud a lij.!l1mClL l 
holl'S provided in the lOp of Iltt· mounl. 
Fi~urc 5 i~ a photo of T\ I'E 1007· PIOI 

T r:lIlsi:ltor :'I. IOlillt. 

Tube Mount 

Qn{' tuh(' mount IS a\'lailable so fa r . 
J t is de;;i~I1('( 1 fOf t"mn mOIl-l':"It hO(le mens
ur('llH'nts Ull I>('v(,ll-pi n mini:H UI'I' t tlh~ 

such as li'\ V I, {j. \ 1"1.\, r..\ >: I. ()T] , nlld 
ot her lu l}('R h:winp: Iii!' NolnH,' pin ("Onll('C'
ti<1I 1:<. Tlw tClil" i>l lll l':l~ltr('ti ill l itPl'Ol'kel 
(If t it (, mount, !;(I tit:11 mt'tbured "alm'S 
wi ll inchl(\r- s(wk('1 dTC1..·I~ a1l(] II ill he 
Ihog(' of ~Tl'at~t 11:$(' ill c'ifl'u it d('t:i~n. 

'l'h,' T \p.; IHO'j- I')..,lfI ] T uh .. :\ IUUIlI, lI ith 
luhe lUll.,! sh ield insta[]('(1, is shown ill 
Fip:ul"e 7. 

Typical Measureme nts 

,Vilh I hi~ ins \ l"Ilnll'nt difec·t measure
IlWl1ts ('lUI hl' o1:\(](' of t1l(: .. l'nr9,mNI~rs of 
eummollly 11$('(1 tl'[l.llsi"tofs, V:H'UU01 
Ill lws, and l)Ussivc networks. Tmm'islot;; 
e:n l be m('a~ur("(l in l'illwr Ih(' t'Ollllllon
bn~ or t'I)I11 mOIl-I'mit 1<'1" l"Ollnf'<:\ ion ; find 
:\ cumplrlr M't of r11l':lStll't'l!ll'ulS etm iw 
m:ui{' itl t'illl('f COIlI1(,{'1 ion wit hout ml"II
l:1tion I)f an.\' of the p:u'nIllNPI"J f\"Om 
mt'fl8UrplI1('llts mach, in tlHotilcl" connL'{'
linl1. ThiR f:t<'tur i~ illll)(Jfl:ml at hi~h 

fr('(pl('IH"il'.~. II"lwl"(, connp('1 inn t' hall~t's 

(':Ul (,flllS!' dlanp:I'!t ill IItI, elfe(·ts of !ltra.\' 
c!lpn("it:uH"t""i :tml in,llwt:lIIt"I'S. 

T ht' l"il:trt 1111 P:I"I' !': !'hows :1. l.\'pit·n l 
sd of nW:U;lm'ml·ut,:. m:ltir nn fl. high
frt'<llu'Ill·." tl":ln,..i,:.1<u· .. \lllhr \':I]UI'8 \\"('1"1' 

directl." ml'n~un'l.l lIilh Ihl' l'xl.'l.'p tion of 
Ihe It~ ]I:\r:unctl'I~. Fol' II\(' II" n1(":1:;III'e
Int'llI, th(> 0111]1111 nt!mil1.lI1("e mwst he 
drtpl"lnilll'1 l wilh tltl' il1]1l1 l l'in'lIit opell 
l· in·uit('(1. :I conditioll \\·hkh is m:-;ily 
obtained wilh lit" brid!!I'. 1I1)1H'\·('I'. Ilith 
I he opl'll-drcuil ("11I111t'/"tillil. t 11(' d:ll1lpi l l" 

llllits; 1.':lIlIJill he 1I~('(1. and in ,",Olllt' t·a.~ 
r( .. ..!;{'I\\·r:]tion 1")1" tl!«'ill:ltioll ,'an OI·(·llf. II I 
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~ GENERAl RAOlO E X PER I MENTER 

these cast'S, ho can easily be calculated 
from the formula: 

I I · hI>. 1,,= M+•• h, 

The vltrbtiOIlS in some of the al"\Qve 
tmnsislol' l}aramc!CI'S with eollcctor 
voltage ure plotted in Figure 8. fi~ure!) 
shows measured ":liues of forward CUl'

rcnt,..transfer mJio fOl' It dilTused-ba:;c 
transistor. Fijl;urc 10 shows the resu lt s 
of mCttSUl'cm('nts of the shorl -cirt.'u it 
olltlmt admittance, l'22' on a simi lar 
ImHsiswl'. 

The extrinsic blW! resistance, rw. of a 
tl'fl.llsistor is oflell dClcrminCt'" from 
meaSlIrf'ments of the common-emilter 
input. imp('(l:\nl:(, with t Iw collector short 
{'jrcuitc(1, II". III this (::1:;(', the 'bI>' is tll>
proximllte1y equ:li to the input f(.:si~tancc 

obtained :U u frl'quf'llcy llt which the 
l'('Ut'tlll!{'l' is zero. Figure 11 shows a plot 
of h,. mmLSurcd UI\ !\ relalively IOIl'-fre-

• 
queucy transistor, indicating a base re
sistance of '27 ohms. At frcqucneics 
abovc the zerO-J'C:H.: t:UH.:e point., t he !'('
actan(:c b£'comes positive owing t.o the 
induct:lIlce of the IC:lds inside t he tran
sistor body find t h:lt of the short length 
of pin betll'cen the sell I and the point at 
which lht' mcasul't.' l)lcnt s a rc made. 
At much highe!' fl'(.'(ltI(·neies, this lend 
inductance cnll be in p:1.rflllcd rCSOIl:UlCC 
with tlw stray cn pnciul1lcc t.o the shell 
amI ';I'ouud, as shown in Fig\ll'e I I. 

In high-frcqucnc,\r transistors, the 
zero-n:l!lctancc point occurs at [\. much 
higher frequency, find Ill(' impedance at 
t his poiut mny be ~tfk't t ed by stray lend 
rcactauces. A ty pica l mC:l.StII·cmcnt is 
shown in FiguI"C 12. ). [cm,urcmcnts 
\\"ert' also made Oil n slotted line in order 
1.0 check t.he \'a llics mcnslIl'cd 011 the 
Tz-ansfer-FUllcliOlI and rmmitlancc 

NETWORK PARAMETER MEASUREMENTS ON A 
HIGH-FREQUENCY TRANSISTOR AT 300 Me 

FREQUENCY " 300 MI:, Vcb .. -A.Sy, Ie .. l.0 mo, SHELL GROUNDED 

co/·mON BASE COMMON EMITTER 

SC SC 
HYBRID ADMITTANCE HYBRID ADMITTANCE 

mmhos mmhos 

0, h,. Yw, h" Y210 ft, 
0.79-i O.53 - 0.79' ,0.53 -3.4 .. ,10.2 - 0.68 - i l.5 2.0 - j 12.0 -0.68 - j 1.5 

" h, . YUb h" Ylle ft , 
0.32 -) 0.18 0.04 ' i 0.14 -1. 4 - j 1.0 0.12 + ; 0.09 -0.4 - j 1. 0 - 0.215 - j O.02 

hib Yll b hi .. YJI~ 

67.0 t j53.8 9. 1 - j 6.9 115 - j75 5.9 + j -i. 1 
ohms ..,hms 

h~ YU b h~ Y12c 

0.2 + j 4.25 1.8 t j4 .2 3.2+ ".0 1.9 t j 4. 3 
mmhos mmhos 
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'." .. sl iio. o ... lun<lion of collocto, voltage . 

• 
1 • 

• / 

• zi1-, 
, 

.""/ , / 
• /' 

V7 
" l~ " r 
0 '~---t= -
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Flgu •• 10.1'101 of I hoff_circull oulpul odm'"""" " s" 
function of ' roqu o".)' for .. d''', .. oel-bo .. "0,,"1110' . 
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, -• • • - -- '-' ..... ,.-.-

" '" ~ 
~ 

.; ,"", ....... -..:0 .. ... £; "...,'lQ ............ .Y' .. '" 
' 1-

Fig u •• 12. Plot of inpul t ' "d"nc' " ..... u, input ••• 
s i$lonU, with ou'pu' shor' circ uiled , fOf 0 h lg h_fr._ 
qU' ncy l,aMIOIo •. Compa,l ,on wilh I lott.d· line me a s· 

.. .. m.nls. 
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~ GENERAL RADIO EXPERIMENTER 

Bric1I!:C'. Th~ InNl.surcmcni!; nrc piott('(1 
011 tht, ":UlU' fil!;urt" :tnd it is ('dden! that 
thC'~r njlr('(' \f'I'." clo~('ly \Iith the '('mils
ft'r-Furwtion IUld Immittance Bridge 
mefl:SUfI'llU'n I s. 

Advantag es of the Transfer Function and 
ImmiHonce Bridge 

Tht' Trtllllifcr-Fullction and I mmit.
tall('t,' BriclS!c hn:; 1\ numher uf very im
pontUlt nd"lult~l~l'S 0\'(,1' utlH'1' Illl'thotis 
of Illl'lU,urinJ,; tmn~i".tor cimr:u:II'Tistics 
ill thl' \ ' IIF-l"II F I'nnJ!C. 

(a) .\11 me:l:<UremC'lll-:> arc mndl' di
r('c1/y, Idlh IIII' u·:lII"i!'.lOr olx·r:l.t ing ill 
thl' prlJpcr ('Iwironmnlf :IS ddilll'ti by the 
panl.1lH'IN bl·illl! mCtll:'III·l't1. In mO!'.1 

t':l.~(,"!l1l c·t1kul:ttions :1.I·l' rt'Cluir('l1 to (lb

win any tle~il"t't l "ilol't-cil't.'lIit or open
cil"('uil iuput, output. or transfl'l" func
tion. Din'd nW:l.l'<urf'll1cnts ~H'c timl' 
and :woit! d('tCTiomtiOIl of 1ll(,USUTl'lllcnt 
fU'CUrzWy. 

(h) All input, output, find tr:msfcr 
llll'a!'.ur(·ll)cnt fI; 011 n givcn t mn!'.i!'ltor wit ll 
3 j!.'i\'l" 1 ('ornrnon f'1('('lro(\c an' mad(' with 
tht' !I(IIIII' l1l!Jllllt. 8U th:l1 (·ollsi"\('I1(·.\· be
l\1·t'('1l 111(·;;(' difTr'I'f'llt fUllctions is as
sll!'(~I. Fu!'llll'rnlor(', RI:lnd[lnl mounts 
3fl' ul'Cli/n/iIr' :lnd :IT(' not a d{'~i,l!.:11 prob-
Icm to 11ll' tl~l'I·. 

(c) The unusually wide frequency 

,. 
r!l.llge from 25 i'ofc 10 1500 Mc is valll
nblc ill lll&it applic:\tions llnd is of par
ticular intcrt'St for 10(11I)"s new commer
cinl transistors. 

(d) The bridge C31l be opcmlcd with 
n. vcry low 1'f l('vel on tho unknown, 
which is es..-;(' lItinl for tho mensul'cmcnL 
of Imnsistol'S nud ot hor uoulincnr dt..'
\·Ices. 

(c) First impressions notwithst3nd~ 

ill,l!.:, the bridJ.!(, is I't'ry simple. The initial 
nppcar:Ulc(' of Ct)mpit'xity is dlle to the 
larye numlxr of tli/JrrcIlllhill(js Ihal il can 
1/I1'(1SllrC, but ('adl of thf!SC thinh'S by £Isdf 
is me:LSuroo in a strni!!;hlforwnrd and 
simple m[lnner. 

The brid.c;c is completely pnssi,-c, 
with stahil ily of c'nlihmliul\ dependellt. 
only 011 pCrnlan('nt, physic:l1 dimcnsions. 

Finally, the instnlm('nt lll:lkes basic 
lllC3SlIrell)('nIS of ein:uit. l'harnl'lcristic:; 
that ha\'e bl'('!\ in U;o;(' "i ncc the bc~dn
lIillg of radio 31111 th:ll will t'onlilluc to 
he Il.'ied indefinitely illlO the futurc of 
c\e('tfQllics. ('mfl·ntl.,· its most. popular 

usc is fnr the rrw:t:;UI'C1llC'llt of I t'all;;i.; t ors. 

but its ahility til lllC':IRUI'C nlly llC'hrol'k, 
:lC't ivc or pa:-.",iv{'. indicates:l much wider 
(if'ld of applil·ntion. 
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SPECIFICATIONS 
F"q .. e n<.y lIong.: 25 til 1500 M,', w' ilh reUU('t.>d 
fk"t:unwy :11-"-",· \00t1 1'-k ,wd wllell f1cxihl~' 
cubIc' i~ 11, .... '(\ ill III .. lim .... Ttl<' 11.. .... • uf filii! {'ahlt' 
is rl'<luirrd :.t fl'l~pr,·.wi!'~ 11('11.1"' 150 1'-l c lUlU is 
optiun:;] at \.!th~'r fn.'qu~·Ilt.ics. 

FIg .... 13_ V •• ", of the ' notrum.n. "_oge box ",ith 
occesoo,; .. thot ....... ppned ",rlh Ih . Type 1601_A 

T.ond. ,_Fun." .. n .. nd Immirr .. n ... Bridge. 
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" 
Accuta cy, M ... ' II . ....... , t .... ,., 

YfllIng_' luul Curr\'.nt 
HIlT!!,. 

(up t(o 1000 M r) 

/II ) () au 2.5 (1 + ,rnir; + 0.0'25 

TnU\~I01II1'(l!l.I'('t· (Z~L I 

o-15(lO ,,\.m~ ( I"~ ) 2.5 I + , Wi ,.; + 1.2:i ., l lIn~ 

rnlll-<:I(h,littan('l' ( 1'~1) 

n l'on lI,rnh". ( Jj'21 ) 
:l,r, J+ , 20 ', + 0.5 II IIIIho 

I mJ~'thul!~' (ZII I 
n 1000 ,,1\lU8 ( /" ) 2.U 1+ , 00' '(.+ 1.0 villn 

,\.hlllll lulI'<' 0'11 1 
II 10(1 ,,,mli,, ~ ( IY ) 

2.0 I + \ 1:;" r:: + 0.4 mmll(l 

DC II" .. T" r'm i ll:ll~ rUl' 1',,,I·i<l,, ' rur illln,tlll(,-" 
illK ,Ir' l>iI'~ rl1>rn "'(h'rn:Li ... 'ur ... · .•. M aximum 
hill~ ,'ul'l'I'lIl, 100 lUll; m:u;llIum bill<! vI. lt:IS", 
II WI \,,,It~. 

M"Y, 1959 ~ 
Acullon .. SuppUed: Itang,"'F:xt('l\aioll Unit; 
Tmn~(('r-FllllctlOn I lId iNllOrj ImmitllUll'C Indi
(':ltU'; ij V' rrnj" .. tu,,'" (OIJO 'll, ~I}(,rt, m!\leh<'J , 
d • . I ; :;l loull:.r(l,.; ill-til. "It, 'nullt".; 8 lI i r Ii", ... 
(21.5 ulld -13 ,'m l;;J l "-Ji lw :to.'(·tiflll~ ; l'OII!>UUI1· 
impo.'t/:l,u't.' ,,, ljll~I:'1.I,· Ill ... ; II ' 1""'i,,1 It~' ; JO 
plitt'll ,'>"\rtb: "lIrrying ,., ........ Inlh ~ t'Ir:'g" 011>:'0:" 
f"r ill, ' rllnwnl :u'.I IU'I't.',; .... 'no:s. 
Acuuorr .. R. q .. I,.d, C,·II , ·mlllr. IlH"''''''or, lUld 
UlUlIllt f"r lI"k""wn (j,'l' k .·. li"it O"O"iIl"tor~ :1.nd 
'I' 11'f. ON'!' 1)" I"!'! ' lr;! om ' rt·, •• mlllo:n,h"l. Fur 
1'U:.xi (o.] aJ"I,ton<, ""'II lMhlL G"n"r,ol Hndin 
ClIt"IOII;. s.,~ Iwlow for mount .. :ovltil"hl .... 
Oth., A .... sotl.s A .. allabl.: TI I'~: 100i-1'101 
Trun~i~tlJr lII (.unt f(or ,lETEc.ao b,~ :or
I1lng..·nll.-'Ilt, groul1tl ... 1 I""""" '1'\ P •. Hi07·l'J02 
Tr:.n~i~lOr Mount for JF:TEC-30 bu. ... · [U-r:U1g"· 
1II""t , grounu''t/ l'miW·r. TYI'I; looi·1'201 T nl .... 
MOUllt, i -pin lIliniatllr,,, grolmued.\·"thud ... fur 
ijAF-t, liAF4A , nn cl nth/'r tllh, '8 with ~UI'" 
('tl llm .. ·, iOI1>4-

Ca •• : Tlw in~trunWllt, willI nn·'·"'''' ,rjl'~, i~ 
IIImllll,,, l ill It WflfI<l"1I ,'urryillg IImi ~I"nlg" ,·a.".", 
Dlrn .Msions: (',...... ] I ', X 1-1. 1 ~ X 4(1 i1wh~~. 

N. I W.illh l, (j:l P"Ulltl~. 

T,'rt __ o-:;---;---,;--::-__ :-:-_ :::-_ --:-:c-____ ,,,ra.ir' Word Pri~t: 
1607· ... T,onsl. ,-f .. nc,lon ond 1",,,,IH,,ne. IIo-ldll . ........ III IJIIA -'-:' ''11101105 .00 
1607· '101 T,,,n.I.,o, Mounl IJ ETEC.3D, 11,0 .... 01.01 100 •• ) ... . . '·K ... ""'I<W .... T 60.00 
1601. '102 T'O Mlsto, Mo .... ' IJETfC_30. lI,o .. nd.d . ... IIM. ) •.• TO I'II'~I/II"" 60.00 
1Il007· '201 T .. be Mo .. nl, 7.pl" ",'"101",., lIto .. "d. d cOlhod. Tt· 'H' .... 'lOt' ... "T 75.00 

NEW METERED VARIACS, 

TYPES W5MT3A, W5MT3W 
Thl' .. ",pfll lll~ of the \";"\I'i:w ' 111110-

I ntll"fprnWI' as !I l:Il)()r!ltory 1(,1,,1 ('lUl Ilc 

\"II1;;idl'r:lbly {' lIham·pd 11.\' t he im·iu;:ion 
"f IIl1'tl'l"l; in t ill' assembly SQ Ih:11 \"olt
a~I', (' \IITl'nl , or puwer 1l)f'!lSllrl'ml'lIls 
1'HI1 IIC made directly \I'itlwut tILt' !lcce&
.. ily of filldi ll)t, [LIlli c::nnuITlin)(, 1'"IN'na l 
1,)('Il'r6. To lhis end , Gelwl'fll H:ld io of
lpn, I\\"o in;:tl'l lllll'nts, "imihl1' in :l p]ll':i.r~ 

IIm'o nnd COIl!'l l'uclioH, nlltl dilTN' illg 
on ly ill 011(' r espcct. 'I'll(- T ",, ~: W,3:\I' I":1.\ 
\ Il't('f('( i \"ari:II' rl'!\d,; \'HItS Hlld '''"1'''1''': 
I III' 'i'H'P. W:,\lT3W \1('1 1'1'('(1 \":Iriac 

rl'ad", \'ull!'. alld Il'fIfl.~; hOlh al'l' Ilwlf'l'('(i 
ill Ilw 01lt put or lilac! cin·uit. 

TIll' 1111'1 :.1 eaSe houses n T YPE W5 

\ ' [lri!l.(' , 1 hl' nH'1 crs, n. current transformer, 

and the 1I(,('\ 'R"'-l:lry ~I\ itt'h il!l.; ami mrlf'l" 
s.hic1dinj!:. T hl:'! lal I('r is ~uflidl'nl 1.\' dTI't ,~ 

th· ... 10 rl't iul'l' 1ho \ 'Il l' i:!\' 8I r:1;.- (ield tt):t 

point [lNmilting all o\,('r·all lII·rUl·lW .... 

of 370 (full !l.cal(') wilh 2% m eters. Cnll
H{!(·tinns :1 1'(' mnrle Ihroup;h :l. th I'CI '-\dn' 
ronl (line) nlld !l t hrf'l'-wi rc oUl let (lo:ul ), 
A dOlil.J le-poll' uIT-{11i swill-Ii diiWUIlIII'\''''' 
lhe ill!l. lrum('nl fl1lm htJlh t:idcs uf Ihl' 
line in Ihe f)fT l)fl~ili(ln. A m:d,c-bdorp
br('[lk r:ul!!I' lll\itth permits iilll'i l t hill)! 

ulI<iC'r load of Ihl' dual fiealc am mNer or 
\\"allnwll'r, all the \' :l!'ie mn .... I)\', from 
1 ltmpc'I'f' \n :) :i.ln pl'r{'s, full stall' , 0 1' 

ftom [.J!) watts to i.3l1 WIlli s, full i!ttli l', 

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



~ GE NERAL RADIO EX PERIMENTER 

n'!'I!>('('ti\'('ly. Currcnt-<'Oi\ circuit. and, 
hC'IWl', Imul tirt'uits urt' fu";(>(l for I !'Ind,') 
nmp('rt';; in the W.5:\IT:l.\ (:lnlUH'\C'r) 

mod('1 and for 2 find j umpt'I'l':i in th(' 
W:j~ I T3\\' (wft ttml'lcr) model. 

" 

The finish In:ltrhrs stand:ud W-linc 
Yuriucs. The ('n.'I(' is {'quiPllM wilh a 
cOJH"cnicnt {'arryiu{!: h:ll1dl(', A nct 
weight of I l~~ l>OlUlli:-; !LSSures ready 
portability. 

SPECIFICA liONS 

F .. CI"'''CY: so.r.o ryC'i1'L 
'np .. ' Voltago: 115. 
No l ood lau ·liO ('yd"~l: 9 InIUIt. 

OU'P'" Vall.ga: O-Ia.'i 10-150 v\OlInwkr). 
Ou'pu' CUfTO " ': (\\'5:o.IT3A I Twu ran«'.,. fi-I, 
0-5 nmll"I'('~, 
Output W .. lh: (W5i\1T3\\' ) Two rnngE'~ -O- l tlO, 
l). j 51,) II lit L-I. 

M" .. "(( ... r .. <1 .. ; *31(- of rull III'nl\', 
Swltch!ng, OI'F·OX, tWf)_lIol!' "w,.d. Ji~)Il-
11I'1't, l"'''''mhh' rmm lin(' ill "O FF" po_iliull. 

M,'kr R.\ XGE, H IGII-LO\\, rn"k.~hdoT('
hrnll; to p.:nnlt .."",tthing undl·r 10:\(1. 

T .. ",lnDI., Lill(, - 3-wil'f' t'<.rtl nnd plug. 
I.uad 3-""I'l' 1111110-, n ....... plll.f'lf' (will 

1\.('('('1'1 [)"mlld 2-"II'1 ' l'llig 

FUllng: W5:.1T'JA 1 :1111' .. · ... •• 1m, rangt'o 
5 :lIllIM·"''''. lugh mllg'·. 

\\'5:.1'1'3\\ . 2 '1I1I1M'I'l'~, low range. 
5 :lInp"""s, lu~h milK". 

AnOI. of RotDtlDn , 325 . 

D.I"lnll TDtq ... : 3(}..(j() In.-in. 

C .... Oi",.nI IDno: 9 1A ,ft " hlll;lI , (jl~" widf'. 6~~" 
d .... ·I) IIond h:llldlt·. 

N., W.ighl, 111 ~ I,uutld~. 

('()1ft Word !',-ju T.'II'" 

W.sMf3A 
W5Mf3W 

M., .. .., VD.IDC ("DII",.' .. , D"'''' .... ) •..•••.•••.• ('AliA I 
CAII(,lI 

-,----, 
$ 15.00 

110.00 M.' ..... VD.ID. ("DIt", .... , WDn .... , •• ) .••••.••••• 

General 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


	May 1959 p01
	May 1959 p02
	May 1959 p03
	May 1959 p04
	May 1959 p05
	May 1959 p06
	May 1959 p07
	May 1959 p08
	May 1959 p09
	May 1959 p10
	May 1959 p11
	May 1959 p12

