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FlELD-1 NTENS ITY MEASUREMENTS 

13/ ROBERT F. FIELD· 

T il E mCII.surt'mcnl of the intclI~ily 
of the clcctrolll:lh'llctic field pro­
duccd hy a transmitting "lutio" at 

I~ .list1lnl point has been a prohlem of 
considerable interest since the ('arliest 
radio-telegraphic tr<iIlsmis~ion. I n fllel 
(:\'cry reception of a radio signal (."011-

sl ilutes ;~ fi('lti-illlcnsit;.' 1Il(·a~ure"J('III. 

• Enf(inet'f. (:elleral Radio Company 

provided an e~ti ltl ll lc ur the .slrcn~th of 
tile audio signal is made and the tlP­
proximate over-lI lt sensi t ivil;.' of the 
receivi ng set is known. These two con­
ditions were, however, t he stu mbling 
blocks which until quite rC(''ell ll ,v p re­
vCllled a ll bul qualitative results. 

T he earliest lIlen.sllrclllc l lt~ of thl': 
~lrell~th or the rc(.'CiWlt lllIdio sign:d 
W{'rt' IIl:Ide lIy shlilltin~ the heud tcle-

1-'1(;1 HI': I IIQ .• lio field illten~ilY in milti,·"ll' llC:r rueier from a sun:e ... III/Hie by Bo" Il 81ld Gillett 
(t-C<' rd'<,:reDu~ r. I"'~'e ~ ) for a lrnnsrnilt<':r 1000lted at !H \\"8Ik<':r Street in lo,,'er ) 1""hllttll.lI, Xew 
Yurk City. We reproduC'e the pholojl'rnph ... ilh the kind per""",ion of Ihe "1111001'<, the :\'IIericnn 

Telepholle "lid TelegTlll,h ('OllIIUI II .• '. 1111.llhe In_titllte "r Ifudio Enj.(illl'('r~ 
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phon~i'. :00 Il la t t he sigurd w;\;, I'cudcred 
eitht' l' just intelligible or just audible. 
FrOIH the value of lhe shuntiug j'csisl­
It rl (:e nlld the illlpcdu llce of the tele­
pbon('~, tl.e am ount of lltlellllutioll 
il1lrodm-ed ('fl uId he f.,:H lcutllted aw l 
tllenee the ",lrcngth or lilt' original 
IHlattClluatcll audio SiglHd, '1'lli ,. type 
of /Ilc:~urCnlent .l cp(,lIds on 1 he cx­
istclI('e .)f a Lhre~ho'd (If alldil.ilit,\', 
Tili >; tl lr('-;hold iI', Il owc\'cr, a fUlidion 
(I f lilclllldio frequellc,v Il card and of th e 
physical c0l1uill0 11 of the liijlener, a nd 
V;U'il'S l'()ll!lidcrably lUHong differClit 
people. 1\ r~llY types of audibility meters 
were huil t which COtn'cuiclitly per­
rormed t.his shunting nnd illd icated the 
"alio of the currcllt produc ing t he full 
signal to lliat llccCssHry for the tllres!'­
ok[ \·alue. 

On tllc oU,er hal ld . little \\':1.'0 known 
cOllccrn.ing tll{' $ensiti\'i t,\' of the re­
ceiving ,'>£'1. , \ lal'gc aHlcnnlt WitS 1I.~ed to 
~il'e the max iulUIll radio·frequl.'lIc;r 
\' (J!la~e . Tll is cou l!1 not. he I ransportcri 
!lor duplicated. ::;o lhat lhe ('"rly ficld­
itl l l' tI~ily lIl ea'surCUll'llls wcre eonfiucd 
to Ll IC study of the \',lI'iatio!1 of field 
~l l'('lIgths a\ one point. thl'Oll/,.d tOIlI lli e 
du:-,' [l nd yea r,.\ su rn;,r of \.he \'ariation 
of fie ld strengths with po"itiotl mound a 
lrllllsttliltct' \\'w;; iJl1p(js~ihle. 

'l'hc ml\'Cllt of I he vacu ulll t ube 
a nd its usc liS amplifier, oscillat or. and 
detector, holh non-regcneratil'c and 
regcncmti,'c, greally widcned lhe scope 
or ficld ·strcngth measuremcnts. L. W. 
,\ usti n i in 191i describl'(l a method of 
measuring the sensitivity of the rc­
eei\; ng set. . \ n osci lla t ing \'aCUIIIll tube 
produced ill 11 t Ulled circuit a radio­
frequency etll'rent. which was measllrc!\ 
uy a t hermocou ple and galvanollleter. 
'1'0 t.his circuit. waS coupled the recei v. 
in~ set., \l'ho!'e oUlput \l'a·s InI;:lIsliroo 
with an audibility mctcr , 

I L. \\' . AlIslin, " The ;\ t e:l~Un'l\lenl ... r Ha,ti,,· 
tdegrnphic Sig"!lI~ ,rith the Os~iltutin!: .\l1"ioll; ' 
l'rocmlillfJ~ oj 'he I.lU';" " 01. S, ).;0, 4, .\ ugllil 
1!)\7. pp. -l,'Hl--l4ti. 

I n the discllssion or th is JlH]/er, ('. H , 
Etlglund~s!lggcsted lhatthisscnsitiyit y ~ 
measurcment be made for e l'crr field­
st rcngt u obsernltion, in sut'h a way 
tliat the f>igua[ intt'oduced into the 
I'ecci \'er by the local oscillator produced 
in th e tell'phones the sa tlle response as 
lha t obtained from the radio sigtwl be-
ing measured. '['he l'olLlge thlls iu tl'O­
dUCCfI into the receiver, as enleul •• ted 
u'om th e read ing of the t herIlJ ()(.'Ou ple 
metet' and t he constants of t.he l'ireuit s. 
is <'<plat to that silllilarly introduced 
fro m t he antenna. 

.In order to ohtaill t [I C voltage in­
duced ill the Hll tcnna hy thc clectro­
mngnelic WIWC, the constants of the 
anlen ll a a nd it.s coupling to the r('ccin :, r 
must be know'!1- It is impossible to 
introduce the compa rison \'ol tuge di­
rcctly into the lw tell nll, th u!'! making 
ltle lIutetlUa system a part, of t he re­
ceil'cr, hecause generally thl' obS<'r\'er 
has no contl'Ol over the transmitter and 
cannot. shut it d O\\' 11 wheu he wishes to 
make a comparison mca';' ll rcmcnL. G. 
\ 'aJlaurj3 ill WI!) described the lise of 
two ~ i rn i lar loop :lut('unae, so oriente.1 
t.hat onc t'eceived t he I'1Idio siglla l with 
maximum illtclI si l~' , w ll ile. the other 
\\'as in thc nul1 position with reference 
to this signal , l111d so cou ld have I he 
comparison siglllli iutt'Oduccd in to it a t 
wi ll. 

C. n, En~l und4 io 19;22 uscd a single 
loop lI'uich could be rota\;t.'ti through 
00° trOll I t he maximu m to null position. 
He USed a T -scclioH attenuat.or to 
cOlllrollhc I'olt.age inlnxluced into the 
loop iustead or the more usual method 
'Jf \'arying II Illu i.lwl inductance, H e 

t C. It. Englunlt, Discussion o1fl r.. \Y . .'\ u~till · s 
Pll tJoer, 1" ocrcdill!}8 oj 'he 1.1l.E., YoJ. ii, No, 4, 
AU.l/u. t 1017, p. !!4S. 

' G. " nl13ur;, " ~ Icnsurcrn('nt or the EI('(:tro, 
magnetic Field of \\'n\'e.~ He~i"ed dllrillg Tnlll§' 
'1Ce!IIlic [t.-Hlio 'J'J'llllsrniMion," l',ocrtlli"9~ oj fh~ 
I, It f;. , '·o[,~. No, 4. Augus t Il)\!:O, PII. 'lS&-~96, 
'r, R. Englund, .. !\olol On t.he Measnremcnt 

of HadiG Sign,,[s," 1" fJCudi"9~ of Ihe I. n. f.'., 
",)1 ll, Xo. J, ['-ebruary 1(1'23, pp, .>!&-3!I, 
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J _L~I.lA nY, IrlSl 

H.L~o uscd j~ piate-cuI'I'{,lIl JIlCIt'I' in the 
detector-tube circuit, in place of tde­
phoJlc.'i wll('llc\'er possi ble, Enj!lund \ 
IIH~thod" were tllus idenlical wilh 
prt.'M'lIt practice, All of the e:U'ly mells­
urcmenbl were made 011 long-wave 
telegraphic transmitter:., The dot :).lId 
da:-;.li si,ftllals illlfllle:l\'}' stati(' ililer­
f("'(,lIcc werc the faclors that prolong:ed 
the lise of head telephones awl the 
~mdibilit,\' m<:lcr as instrumellt.A of 
('Onlpal·ISOI I. 

The advent of hrondc:lsling 011 tl,,-, 
("NltlCII I,:Y hand, 50U kc." to 150U kc .. 
stilllulal.ctl the interest in field-inlen,:;ily 
measurew('nts :Iud cXJJllllded the poillts 
at which lIlea.~ur('ment should he made 
tu a IlLrj!e lIumucr sC:lllered oycr the 
arc;1 lil'Ollnd the lr;tnsmiller and cx­
t('wlin!; outward '!'ollle hU!1(lreds of 
miles. A porl;lblc scI. buill 1.0 meet 
the new c(IIiLiit.ions imposed by the 
IJig-hcr frequencies i!l"oh'cd was de­
scrilu:'1 1 L,v Bown. Englund. lind Frii s $ 
ill 1!I~3. The mosl serious problcms 
were those of sllicJding the loop from 
tile local osci llator allli of Luilding an 
nllCllllator whose calibratiOIl wo! !IC\ 
Iioid al a rrequcncy of IUUO kc. The 
Intler eOllsidcrlIlioli caused a reversion 
lo the old antenna practice of intro­
ducing the \'oltage from the local os­
cillator illto t.he receiv ing S<'t, t hill is, 
placing il ncross the gl'id of the lir!>t 
hillt:'. This incl'ellS<:'d tile mah"lli llllle of 
th i.s \'ollag(' hy t he step-up ratio of th(' 
loe,}). perhaps a fifty-fold increase, and 
br that. mueh reduced thcsc\'crilyof the 
dcn,:lIlds on t Ii(' a l.lel1oatol', which took 
the sill1ple rorlll of a \'oltag:e di\'ider, 

Su rYCY5 or tile field around certaill 
I rll n;:; lllillinj! "latiolls in the larger cili('S 
followed. BOII'n and Gil1eLt 7 in 19'23 
made ~Il l'\'cys 111 l\CIl' York and 

I t ... l~ I" 're u;;o,,\10 menu kil"'-,:,'t!es ]>l'r ~lId 
lind f p$. lo ltl("lUI ~rl'les per serum!. 

_ t n, Bow", C. U. Englund, If, T , Frii s ... Ihulio 
Tro".",[,,;on i\t.:8..!il"·"'''lenL~,'' "'rouwi"g~ oJ 'be 
I . n. E., \'01. ]1, No.2,AllriI19~.pp,115- 1 52, 

~ n. llo\\n nn,1 G , 0 , Gillett, ,. Dislri lmt io" or 

"·a:-:hillf,'t on. Exprcssinj! field strength 
as tl lc lIIi1li\'olls pt'r Hlctcr of height 
which would be induced in a \'crtiC;l] 
:llItenna.~ t hey plotted COlltour lines of 
equal field strength MOHnd lhe lrnns­
lIIill.er rallging f"OIlI 100 to 0. 1 milli ­
\'olts per Il)etm', T he shapes of Olesc 
contours ;lre ddcrllliJled in the densch­
populated city a l'eas b,\' !.l Ie loca tion ~f 
tllC tall huildillgs an,] in the olltlyin,!! 
di:.lricts by lilC topography of lhe 
c'uunl.ry. e.~pccially by ri\'er "alleys and 
large water Rrcas. T;dl buildings cast 
shadows and calise rapid lItlelluation 
whlle watN courscs a llow miuimum 
at\.enu:ltion. 

Bowll, i\l art ill, and Polter ~extclld(. .. 1 
Ule :\lew '( ol'k C it y »urvey :lIld (Iis­
con'red peculiarl,\' shaped contours to 
lhc northea.st of th e cil y which 511g· 

gestCfI iul.crfct'ence uetw('eJ) wan's 
wllich havc lm\'eled hy slightly differ­
Cllt paths 1.0 reach a gi\'en point. 

'1\"0 recent sun'eys ru'c tJ lOSC hy 
i\l <:l lwlti n ;lml T hompson 16 in I'hiladel-

Uadio W{I."c.'! from Il roadcastillg Statiolls over 
('ity D istricts." l 'rocuJi"lJ~ oJllle I. 1(. 1::., "'.'\. 
l'l. No. '1, t\lIgltst 19!H. PI', S9.'i-lO!). t\. G. 
JeJl~n, " l'ortfoLlc Hetocil'ing Sets for Meuuriull' 
Held Stnmgths lit IJ rQH.kl!sliug J.'re~lueu l'ies," 

J 'roce(di"rI~ OJlIl ~ I. 11.1;:., Yol. H , Ko. 3, JUlie 
lI)oW, PI', :133--3 U . 

i The relutiou iJ<.'lweoell II 6eIrJ illteusi t ,v ~, 
uflres.wd [n micro,'o]ls per meter, an" t"~ lOI,,1 
vvlt{lb'C E which it i"dul'C8 in R loop i$ 

, ;l..-J.'lN 
E= .t 

• 
= 2.09); IO .... JAN~ 
= h(l (",icrQvoIIS) , 

wl'cre f = rt'C(lUCIlf'Y in ",.~. 
A= tlroa of 1001' ill ,"'lliatt: uteteN 
N=nurnher of turns on loop 
~= ,'('Iocity of light ill meters per St'('()IIU 
= 3 x 10' 

h= th ... e<:lu[ ... {Ilent heigl,! .,r 1001' in ",ctcr~ 
= '2.09 x IV"'J.·I ,\'. 

' n, Uown, I). 1\ , ) IMlin. and It. K , )'otter; 
" Somc Stndies in B~ ,I [o nrwHl ("' ~1 Tr-J"~"'[s­
SiOll," l'rocI'r,/i"gsojl/lt I. If. 1-:., " 01. 1-1, ~o. I, 
~'eLruIlrY ll1illi, PI" m - I ::I I , 

I t K. Mcll"'lIi" 1",,1 W. S. Tho",I':;O'" " A 
Hudio Field Slre"l-.'th :-llrvey of 1 '''iI8dclph ~,. '' 
J 'rocc~lillfJ~ oJ lilt I. U. ,.;., " 01. Hi. ~o. 2. Feh­
rUlHY 19'1S, 111" 181- 19-? 

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



, 
IJhjl~ alld l.y ( ', ~L Jnnsky •. Jr.,11 in 
.'linu(,u l ~llis. ;\Icllwain :lIllI'!'l!ompiiO!I 
HlHde their receiving ~('l into a dirt'ct­
rcmJilig I'\>rt~lbl(' fielJ'1'Ilrc.ngl h meter 
lIy ndihratiug it in the l:iboratufY and 
hy provi(litlg sufficicul controls 10 
11."",UfC the ('"oll.~tuncy of lhi~ I.:alihm­
tion, Whilt, tlu::ir work .. how:. thallhiq 
iq ail clllirdy f(";I ~ihlc method. lhe 
C<l1I'<e11.,\IS nr opinion al the prc"Cut 
I illlc M."t.'/HS ttl f;\\'or t.he 01,ler {'ompari­
:;011 lIIetlu"ltl. It is lIluf'h Clisicr to sta hi ­
lize an o..cillator aud IIllClllilllor wi lh 
lheir (IIII' thermocouple meter 1111111 :l 

mllhistu~c ratlio·rrequem.'Y iunplificr 
II:I\'illl:\' :l \'nlt:l~e goain of n million rold 
:I t its maximum. The extra Care IH'CCo;­
-.:ary lu illiiure the (.'on",tnncy or calihm· 
lion of this lIluhis tllg'C r£!<'eiver cer­
tainly IwlllH<.'l's the tiulc t:lkcn hy the 
('olllJlari~1)11 IIlCa .. urClIlcnt with the 
lural .;;i":lInl gcncrator, alHl Ihe lattcr 
proceUllrc reIllO\'cs the po~sibilily 1I1at. 
II \\h01(' (h~y's work will be lo~t by 1I 

CI!:iIlJ,:C in (·alibratioll. diSCO\'crCII only 
:iI the l·nd of the d lty's rUIl. 

'1'111.' ~lI rn'y reported b.... .J:uuky 
"o\"('red a grcalt:r rural :lrel1 Lltlll1 the 
('arlier urhan ""rvey ... ami ill it is tlis­
('1I ,~~cd lh(' qlUdity or rct"CpliOIl flC­
l'ortieJ largc farmill g' dislrictii in it 

sparsely .... ·tlled eonumll1it~,. It appears 
that tltc 6dd ~ trellg'lhs of ,j 1.0 so 
Itlilli\'uhs pe r m('ICI', wllidl :lrl' u~1tally 
~Jllsidcred IIl'f·e .. ~;lr~' in urhau :If(.'a.<; t o 
rai .. .: the ~ignal level slIflkiclLtly ahcl\'e 
the high ~latic lc\·d (lIIo'<tly mnu­
millie:-) «xi .. tinl-! thcre. llr{' unne('('~lry 
for thc rural .1\\'(,[ler .. \rti fic:i:11 int cr­
{crcH('(" is Illuch 'e'is in Ihe t:ollulr.\', :'Ind 
the ,Jenlllllds for c;:ontinuolls "('f\'ice 
(lrc pcrll:ll"~ 1I0t :11' exading. ,\l any 
r:llt'. a. Ill'''' s lrcngth Qf !UO micro\·olt.s 
l)er meter is au 1IC<.'t'lltnble I('!wcr le\·cl. 
Thi " rcpOI't is typic;t! of re'cent ;.,un·c~'.s 
in it" emphasiii 011 Ihe economics of 

II (', -'1. ,J!III,k,\, .h .... ~1II1! :;1."li<'.l of Ih' llo 
Uma't~"~1 ( 'overn)!(' iu the :'01 ,.'.11" \\'e~ I ,:' 
Pro.ruai,.,. (JJ th~ I . It /-.'., \ ',)1. II. ~". III. 
Oc!{,l,cr IINS. 1'1' , l :i.i(i-ISU1. 

hfoadc:t stillj! and on LIIC gCller:.! prinei· 
JIles wh icll IIImt gcH'ern the allOOllion 
of bl'Oadea .~t.i ng stations in 1I1 is counl ry . 

Ed\l'llnh awl Uro\\'n It ill t.wo recent 
pap<.·rs have discuS:.Cfllhe cov(,rlIge ill 
ci ty aud suburhan afCas which may 
fClL"Ullably he expected froUl trails· 
mittt'fs of differenl I)ow('r rutings. T he 
latest Cltu ipment used b,Y the Hadio 
Division of the t;nitro SUites Depart.­
nwnl of Commefl't' is al~ de"Cribt!fl. 
It is a refinemen t of the scl s described 
by Friis and B ruce U and ha ~ a fre· 
tlllCIlC,V ral\ge of 200 k c. to (;000 kc. and 
u fieltl-strength rnnge of 10 micrO\'oltill 
T)er meter til '" \'olts per meter. These 
lar,.;:e ran~cs arc oht.aincd by introduc· 
ing inlo the loop a vollage frl)m the 
1000'al signal ",renerutor Inrge enough to 
be mens ul't!d b;r a v:tcuum·tubc volt ­
TIIder and nLlenulIting this larj.(c sigllal 
in 1 he iutermcdiutt. ... frcc:III(' lle;r amplificr 
of the superheterodyne I'ct.'Civcr. This 
tra llsf<'fs the diflicullies altendnnl on 
the design or an attcnuator giving 110 
db illtemmtioll al illeS<' frcqucncies 
to those IIri~illg rrom Ihc d{'~ign and 
<.'ali hr:ltiOIl (Or II detector \1'11;('11 may 
operat(' linear!;.' over flU equal \'o!tagc 
ran~c. 1'I.is IIlcthOiI is applicable only 
W!H'f(' I he SigHi!' g-cncrator. ,tLlenllalof, 
(uul receivcr :lrc conl'l ruct('{1 ;llId 
I!lIIibratcr1 H::.:I !!!lit. 

The old .. 'r melh(l(1. where the (iigllal 
generator li nd attenuator arc 1\ !lnit 
indcpt.'nticnt of the rfi,.'Ci,·er and indi· 
ca ling in strll!llcnto:. is ill ustrated schc­
mntienlly in Fig ure '!. The signal 
f;(clJNa lor produces a radio-frc<lucncy 

" :-:. w. l-:;J",,.,,ls and J . E. lIrown, " The l~ 
()r tlll/liQ Field t llteu$it~ as .. :'ol('nn, "r !tating 
ti,e Ontllu\.;! or Bf\ltio Truosrniltel'S." J>roaw;,j>JI 
of/he J. It f.'.. \ '01 . 16, ~o . 9, 5el't~tI1l1er 19!1S. "p. 
117:'-11 93. "TIll! J'roblcffi! Centering about the 
:'o1f'n<uremellt of FieJ.llnteng; I,I':' Procutli"fli' oj 
(/'(1 I , It , t,' .. " 01. 17, ~Q. 8, .\ ugWil 19l/9, PI" 
IS77- 1$1:H. 

11 11. T . Pril511nrl E . nru ~"C, ".\ Hndio .FieW 
:'llrenl'! h \I~~,'u,illg ~.nteHl fQr ~'reqlleliciC'!! UI' 
to "'ort~, \l l'gnc),ck ... " l'rocNdiltg. of Ik~ I . R E .. 
\ '(11. II , ~o, I. ,\ul(lI!l IOolO, JIll. a07- lln 
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I' JG!;RE ~. ~d,cm"lI(lllrr.IIJ(eUlenl . ,t al)l}gut'" r,lr U1('luurlllg ralha 6dd ,nte,,,,ty hy the oomparJ.SOIJ 
ml:'thucl dl"~ribe,1 in lhi$ll rtiele 

voltage at 1 hc iuput lcrlllinnis of li m 
ntll'llmt!Or which is adj llstCti 80 that 
thcre is iulroduCftI into the loop lhe 
"«\toe vol~t~c as that indll(.'Cfl by the 
inetlming l'iign:~l. Thc :l.ltenualor is >;et. 
Ilt. 1 .. ('t() \\'IH:~ n t be illcolllin~ signal i8 
ob'ICr\'ed. with lbe loop turned ror 
lII:'lxiltllllll rC'iIJ()U~, wltile the loop is 
.;<'lnL its IIUIJ with respect 10 tbe ill­
comi ng ... ig-nal wben the 100,,1 signal i~ 
uset.l. 'l'he a t tenuulor may he s llUtlted, 
if 1 he resista nce whieh it inlroduces 
iuto tlte Inup is comparahle 10 tl ntl. of 
t he loop, tI,eN'lJy increasing the selee­
ti\' ity and "ensili\'ity of lhe re(·ci"er. 
' I'his ... huut i .. usually so choselt II~ to 
<it.-crell..!>e the re~i~tanCf' or the a tt{'nll:'l­
tor and :11.'0 the induCClI \'olt..'1~e by tL 

[lower of tell. H ~hould hlWC a I.nllanc­
in~ r(':-list:mec if the loop is billauce(j, 
The r('(,.'('iv('r may htwe eitl]{'·r a mu lti­
ple.slilge radio.frequency :lmplifiel', or 
14 . Ietcctor, o ... cil 1alor, a nd intermediate­
frequency Illilplifier. I ts low-rrequency 
dl'icctor is H ~ed lU an uncnlibrat&1 
\'acum/l-tubt-, volLmeler .. The dire('t. 
curr('ul meter in t he plate circui t of 
this deteelor indicates by t ht: eljlwi it ," 
(Jr it~ dcflt.-ctions when the local ~i~lw l 
has lX'C1I mude ('(llHiI to t lte incominJ,( 
~ignal. IL .. reading is independt'nt or 
whether the carrier is Itl OtlulaL..-:.-1 or not. 
l' . ..:ccpl. l\~ the modulation affect;; the 
output or the transm itter. Thu~, field ­
itl len ~ity mCILSuremcnls may be madc 
n.t a lty ti me t hat tlte tran s-mit.l.<'r. is 
()I){'rnt in~ without interruption of its 
l'C",'ul llr " lu:dule. 

Sollie audio amplification is lI~uillly 
afldC41 to make easy the finding aud 
identir.rin~ or tlll;'-' incoming ~i/o.rnal wilh 
Iwad tele"hones. Wilh au output IIIclN 
rcplllciug tlt{' itt'ad tclepllfjne~. tile 

response pro(\u<'Cd by ;~ lII (viulatt..-O 
radio signal nHly be obliervcd . The 
variations iu the frncliouu l modulatio n 
of the tralllilllitlcr lIIay IJe observed 
IIWtlilatiwly. Wheu the fie ld stren~,'th 
produ(:eJ by all,)' twu trall~lJIittcrs has 
been measured in t he IIt anner just 
descrilx'( l. ulii ng the direcl-current 
meter, the nut.l io.frcqtJ(' ncy responses 
produ ced b.\· lheir modulations may be 
companxl by lIotiug tlt e correspondiug 
ddk'"CLiotl.~ produced on thc output. 
II1cter :nul corrcelirtg fO I' ;Hr}, dilTcre nce 
in field strenKtll hetween the t wo s1:l­
lions. The,;c re;u lin~s indicate lhe 
tlcg~ to which tltcse slatiolts u tilize 
their resl)l..'"Ct i\'c Cllrriers. 

If the signal gem·m tor Clift he modu­
lated, the rractionalulOdulal.ion of the 
incoming signal lIIay be <'li"tim lLled . A 
ficld-... t reubrtl t mC;LI(UrCment is made 
and tlte a t.tenualo r s<,L to give c(lwl lity 
of carriers of locHI and incoming signal. 
The fmct.ionlll modulatioll of the signal 
gcne rnlor i~ th eu va ried until equal 
re ... ponse is ind icated Oil the out put 
rueter ror tlte laclll and iucorning signal. 

T he rollowin~ ('{lui IltJlent is IleCf'S1>.'l~· 
fur ma ki ng field -51 rt'.llb'tJr mellSurcmcllt s 
hy the O1etlll.)(1 S<::! U: IIUtt iClI lly iIlus· 
t rated in Fib/ure ,1 .. \ 'I' YPt~ 403-C 
Stlludard-Bigwd Gl' IlCrator U with 400 
c ps. int ernal m oduiali('11 and sclf­
coutaiueri aLlCntllllor fL"Cds a bulan<.-cd 
loop lhrough a T\'I'~:: 'W3-Pl0 Ou t put 
SllIlIlt, whic h shu nts the aLlcnunlor to 
one-tenth its uornlill resislflllCC and 
inscrts o ne o hm into etleh side of the 

u Charies T. Hurke. " The :;lall.bo"j·Signal 
\l tthnd of )It!tl!uring HI'l-eivcr Charae«:ruties." 
(''f'~cnU &dio Ezpaimalln'. I" , 10. )\areh 1930. 
.\ Jow Genl!l'l1l H.adio ( ·oml,,~ny. Catalog P, pp. 
~!II). 

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



(; 

F IGI It.; 3. ;\ fichl-~lrc"gt h tl]Cf\~lIr;1I1" sel Imlkiu)( 
ust'ofu Tnt: ·103-C Stnndord-Signlll G{'llcrntor. 

Set> IIccolllpl' llying tle,cript ion 

loop. '1'\ 1(' lLorllla! frequel1<'Y ranJ!t' or 
tile .o:;igual gellcrator is that of thl" 
broadcll~1 band , 500 kc. 1.0 1500 kc. 
II'ln:: yoltaj.('c range ('SICHelS froOl .3 
mic;t'o\'o1t!' to 50.000 ltli crm'oIL~ used 
riirccLl,v or frOIn 0.5 105000 lUi('fQ\'olLs 
lI<:ing th " ont pul shunt 

.\ receiver ha\'in~, with olle .~ta,l.\"e of 
audio amplificatioll, a sellsi!;" ity of 10 
111;('rovoll" per lIlcil'r will f!;"c Slt li~fac ­
tory results. The better grade of pres­
ent-day broudcasl r('cci"cr.~ nr('(!ls thi ii 
requi remen t. Tile greatest dmwhHek to 
their usc is till! lar'ge capacity low. 
voltage storngc 1l11llc r.\' needed to h('al 
thei r itl lcrnatin~-('u rrclll lubes. A 
micro-ammeter IS illserted ill till:' 

plat e circu it of the low. frt'Qucllcy de­
t.ector. The head telephones and a 
Type 486 Uutput ,l\teler w are con­
m'cled in thc output circuit of the 

IJJohn D. Crnwrord," A Ile<"Lifier-T Y]le i\Ictu 
(or I'o\\er Output i\Iell5U~llIe!l ts at Audio 

audio :lllll)iifier, wh ieh BlUst be so 
11 rrallged thft!. tlu~rc is no d irect-eurrelll 
vo\! agc :~(;rOSS the output met.e r. 

The dcsign of the attenllalor in lile 
T\"I'~: .J.O~-C Standard-Sigllai Genera­
tor is sueh that its maxi mum error at 
J'n;lxillllJltl Httcllllalioll is Ic~s t han l ;j 
pC I' CCli l. The shielding of the s igllld 
gencratol' as built at pl'est'nt l" is sud I 
that Ht no point more t!J'lIl six inchcs 
away from nle case is thc effect of the 
magllet ic field on a loop grc; ~ter than 
tl!;! !. of Hli cleclrom:l/-"lIct ic ficld of oil 
IlJicl'O"olts per met.er .. \t;1 distallee of 
'? feel aho,'c the gcnerator. the eqlli,"a­
lcnt field is less 1111111 ;l micrO\'oit s per 
IIlctN, 

.\ re(:ent imt:llialioll of JL T YPE 'W3-C 
Sla lldnrd-Signal Gencratol' in [, porta­
ble fidd -sl reuJ!lh set Tor usc II)' tlte 
Sbepartl Broadcas ting :sen· ice of Hos­
tOil . .l\ lassllchllseU s, is ShO\\' ll ill Fi~,"lIre 
3. H cre a rack-ty pe mounting is used 
willi tile loop a]l(l sigllal J!cncrator 
scpal'Htcd by the rccci'·er. The loop is 
turned by lhe Iwnd le a t Ihe center top 
of til e pallelthrougll 11(""cl gl'aTS. The 
le;uls from lhe loop pass down t hrougll 
the hollow "hafl :llId th en in shielded 
ca ble, one pair to the rt'cci\·cr and one 
pair to the olltpul ,~hu1Jt mOllll led 011 
the siJtlla l generator. Till' rcceivc r is H 
Hadiola Sllperlietcroll.ync, M odel ~O. 
with th e ;!ltcrna ting-current tuhes 
supplied from a large stOl"llJtC balll-r,\' 
(not shown) , Theil· con t rol rheostat 
iUld switeh arc showlI at Ute left on the 
re('ci" N panel. Xear them is the 200-

Ftc~ . u~ndes:· CWtTu/ /ludio t:zptTimn'/(r. I r , 
~ :J, Juty-Augu.t ltHW. Alw G~nernl .II ,IJio 
l'O'Il PI1"Y, CII\,,108 P, I', lOti; nullet ;" i)3i!, 11.4u. 

,. Th~' rewnt il1l p r(Wl!men l ~ in sl,;etding ron­
si~t ill: douhring the thil!kness of wilper 0" the 
top over t h~ OOICi ll :.tor roil; 6O!deriug nil '",rls of 
tlil! box lining; eurnsi",; the moo.rutation litH! 
OlltllUt ,'ult rncler, in {'OPller ~hields; !Iud ptadng 
nn [.-sh" I'l!d shield n[ong the upper front edj!c, 
TI,,,,;.e changes "'H ~' be rnnde 011 t he oMer '1'1"1'" 
4U~(" SlHII<I"nJ-l'liJjllll! Gellcmtor nt n t'O.SL of 
a·N.OO. :\11 ~igllnl geller/ltor.~ orden.>d on or "rlet 
J llnUHry iN h,," e Ihe new ~hiel"jng. 
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micro-ampere ,reston 
meter in the plate cir­
cuit of the low-fre­
quellcy delector. 'rhe 
diaiut the riJthl tunes 
the loop. Thi.~ unit is 
mounted imrnediately 
IIellind tile dri\'er's 
seaL ill it Ford truck. 

Figu rt' ~ shows I he 
lit'ld-~lrcllgth IIlCIIS­

IIrinK ~el IIIOllllt('(1 in 
the truck. The pas­
'-CIlK<'r·.., scal has 
heen tipped forward 
to ,giw n flill ncw 
I)r the pllnel. 

FWtlu; I. The mC:l~lIr;n,l(.oct i" po,iti"" 

M ISCELLANY 

SL\TE the puhlication of the all­

lIivcr'inry number of the Erpcri­
mrlltef III-'il.1 une, lwo new mcmher .. 

ha\'e 1)('C1l added to ou r Engineering: 
OepHrtlllenl. They arc Willialll :-0.:. 
TuUle and Ito,\" I.. Steinher~<'r. 

)rr. TuUle re('ciwd his (Iodor' .. 
dCJ,!rec fM wOI·k ill ph.\'~i('~ Itl J lan'aNI 
l'lIin:!r'iity llist year. li e is spet'ia!;z;ug: 
ill prohlerns pertaining to acollst it'S. 

;\ I r. :-itcillherger i<; a!so froul Il an·ard. 
Il l' has completed the neces..'lary work 
for hi~ doctor's degrce und. artcr II ;n;lr 
~llId II half of part-time work, is now 
able to Ile\'ote nll of his time with us, 
During this period, he bas 0('('11 work­
in~ 1111 ~pccial applications of lIlug­
neto~triclioll, particularly those rclal­
in't to suhuqueolls communication. This 

wl)rk lias hcen f'arricd 011 under the 
direction of Dr. G. W. l 'iel'<'C of ('ruft 
Laboflltory at lI arvard. will. whom we 
have ju~t execuLt'll 11 patent license 
which will permit 1I~ to ill\'c,,1 igate 
the suhaqucou_i field III lin acti'·e 
IFIILlIller. 

• • • • 
The TYI'E UJ!3-1' 11l Output. ~hllnt. I~ 

ohtainahle for a pricc of sum. I t IS 

fill('1i willi plugs for cOllllccting to the 
I)t"TI'CT terlllill:ll.s of lhe sl.umllln:l­
signlli gellerator and wilh three hinding 
posl~ for collllccting to the loop. We 
a~ prepaJ'('(l, 011 rc(IUc~l. to supply it 
withoul extra charge in plllcc of tile 
TYI'E -1- 18 Dummy Antenna lIsunlly 
supplied with the TYI'~; W3-C St:llld­
ani-Siglin! <';encmlor. 

The General Radio Ezperirntmter is published 
monthly to furnish useful information aboot the 
radio and electrical laboratory apparatus manu­
factured by the General Radio Company. It is 
sent without charie to interested persons. Re­
quests should be addres~ to the 
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MEASURING 
FIELD STRENGTH 

'1)1'" 1113.(: S,,,,,,/un/.Si,,,,,,1 C..n<:",/"r. Pri,,(, S6(}O.OO 

SEl\S IT I \ IT)' IIIl'USurCIIlCUts on radio r('ccj \rcr~ 

a nd II It'a s urC' llI C' nls of radio field inlensit r by UI(' 
collr pa rison lI1 ethod rcq uir'c the same basic illSlru­
l11{'nl. ;l (;(' 11 ('1"111 n adio T, PI'; 103-C Sta ndard-Siglla l 
Generator. Sf" {'nil an' /10\\ Iwing used sll ('crs~.rlJll y 

in fi r ld -s tn' lI~lh SUI'\ C')!:5. the info rJIlalio li obLained 
being' a ,,, llIable asset to the engineer responsible for 
obtaining good covC' ragc 1'1'0111 his broadcast ll'UllS­

miLLeI'. 

Ficld-slrf' lIlltil IIiCUSurCIIlClJls me described i ll lht! 
Ja nuary. 1931 , issue of lhe General Hadio };;;rpel'i­
mClllel'. E\ll'u copil's a rc a,railab lc OIl request Please 
addl'Css Section A . Engineering Depar tment , 1'01' 

furt her informution . 

GENE Il AL IlAI)[O COJ\l ['.\ X Y 
I>~ I H •. ., I. \ .. on '1'0111 I>S I'ICTOII\ 

C\ ,\JBu m(;E A, l\1 \SSAC II USE'I~I'S 

"""~D"O ~"u. 
eo .. .:" ....... .. 
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