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ELECTRICAL COMMUNICATIONS TECHNIQUE 
AND ITS APPLICATIONS IN ALLIED FIELDS 

A SIGNAL G~N~RATOR FOR TH~ N~W R~C~IV~R T~STS 

T some great ad\Tances in I[~: [~:] II f<: I." few l"'" I",e "'" 
the, ('!cat ri.ca l llcsign . of 
ruulO reeCl \'crs, I)art leu-

~f ,¥"""","' fi Grl) since the I'upcrhclerod) ne princi-

also cO l1l1ccled to Ihe recei\·cr. Its 
f{C{IUe nc), is \'ariable over a wirle 1'1I 11 gC 

a ncl il represellts a ny dHllmei "hich 
migh t I>ossibly inlerferc \\ilh the 
!les-ire(1 .. igna l. 

-

ple hil s hCt,t! 80 widel)' adopted by 
mallY manufacturers. 130lh the type 
and Icdwiqnc of receiver measure· 
ment s have undergone UlallY cha nges 
si uce then. tille pan ly to the general 
improyelllents in rccei\'crs ami parlly 
10 the ad1 li liollal tc" l ~ nCCCSSllr} II ill! 

supcrhctcroo} ueo;;. 
In IIwlIslJri l'g IU"ou.icll ti l receiver;; 11 

111'11 IIlc lhQlI of IlIt.'llsu rClHcnt. 11m bO­

j'a lle,1 '\\1) .. igll31 gCllcralM leSI. i" 
receiving II i(lo lll'l'CpllllWI' , \~ i,h this 
IIICIJ,Qd , '\\0 .. Illllflanl.:;;ignul ;:!c ncr­
alon; arc cmployell, one of I'h idl 
dcliH'r,. ttl the rc(·d\cr, throu~h a 
tlUIlIIlI)' antenna, what is tenlled thc 
" ,II's.il'",I ~ i glla1." Thi" signal i8 a ea l'­
rier to II'hil'h til(' receiver i .. II11lCli aud 
r"pre~IlI !l Ihe program that is bei ng 
Ii"te ncd 10. If) Ihe e~d .. ;;i')n of all 
o lhers. Then, in order to J e termiue 
hnw IilU:ccs!'ofull y the rceei ver eli1lli-
nalC8 the other lInflesircd siJ;"nals. n 
e.Ccnnd !Signal g(' n('rntor i~ .. el up anti 

The re(luirelllc ntli for the generator 
of Ihe desired signal arc very simple. 
Onl)· three or four tcs t frequellcies dis­
trihuted in the broadeas l balHI arc 
necessary. The three lesl frequencies 
recOIlHllended lIy the I. H, E. COIII ­
mittee o n St a lldardi za lion are 600. 
1000, nlHl 1400 kilocycles, Its Hmpli­
tmle need he adjusted 10 only Ihrc(' 
:< t:ll uliml lnpu l \' oltages, Those recolll­
tIIciIlled hy Ihe COllllllill('1.' a rc 50. 
500IJ, lIIul 2flO.OOO microvoll s, rcprc­
~cnting wcnl... "!Cllium. ami \'('r), s trOll;':: 
!iigna l!i, IVI"rlHIatioll a l :iI}(Jut 30% al 
100 c)des is dC!! irahll.' for )1n'li min:,r) 
~u ljW'llI1e lll or 11](' rc(;civcr. 

The ill terfering si,!! l1ul gc uera lor is 
I1ccessari l ~ 111 0re I.'omplica lcd. In Ihe 
fir .. ' place. its frc(plcl1cy I>I10u il i he 
lariablc helwecll a ppro:l.i mat cl), 100 
and 5000 kilocycle,.. It il rreqtU'I1!'~ 

ca lihralioll ~houlJ be good (i ncidcn­
tally. the frcIlllcncy l'alibrllliOIl or Ihe 
rles-i red sigllal generator docs not Ilct:ll 
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2 THE GENERAL RADIO EXPERIMENTER 

10 be particularly precise since it ca n 
he checked against the olher instru­
ment Id lich must be calihratcd). The 
freque ncy lIloduhltioll mu st also he 
reduccli 10 a low va llie; a nd the las t 
lind most importan t' requirement is 
that its OUlput be variable be tween 0.5 
microvol t and 1.0 volt . 

The method of maki llg the [cs t is 
si mple. The dCI'ircd signal is set at olle 
of the lest frc<plcncics. fo r ins lu llcc, 
600 kiloc)clcs. an,1 adj us ted to :,>ivc an 
ou lpul ampli turlc of 50 microvoll s. It 
is mOllu latcd so Ihal the receiver lIlay 
be tuned to it ; the rCI'elver"s volume 
control is itdjus tcd to give the st a ndard 
SO·m illiwa I t I)()\\ cr 011 1 pu I. Unce I tined, 
IIle modulat ion is turned off so that 
on I) the currier is applied 0 11 the 
desi rCll cha nnel. The int erfering s.ig nal 
g(! neraror i ~ then turned on and il s {re­
{I uelley is varieu UlTOSS a considera l)le 
freque ncy ra ng(!. In 1II0s t ..:ases this 
"llOul(\ he a ho lll 100 kilo"rcl1's on cueh 
sillc o f thc desi red ehallnc!. 

The a\'erugc uscr of broadcas t re · 
ceivers lI'i li find Ihal , if his ~el is 
llclivering an Olliput po\\cr of 50 milli · 
lI'u l.18. an interfering s igna l ha\' ing a 
pOll'er of 50 micro ..... a lt s is ohjectio ll ' 
ullle. O n thi s aS~ lllllption. the a m pli­
I ude o f tbe inl crfering s ig na I is adju81e(1 
as it is swept across the ullllesired 
channel s until :tn int erferCiwe tes t ou t­
put. that is, 50 microwll ll s, is obscr vCll 
from the receiver under tes t for po int s 
spacell every 10 kilocycles in t he inter­
ference ba nd . j\ curve ca n he plotted 
indicating the a ruplitlulc o{ the inter­
fe ring signal IlC..:CSSlU-y to gi"c the 50-
ru icroll'ul ls int crfen; llccoutput. During 
all of thcse teS IS, thc pen'entage of 
lIlo,lulatioll of the interferillg sig llal is 
kept al :10% at 11 {r'e{lue nC}' o r ·100 
('ydes, Th e lest UlII )' also he rcpea ted 
wi t h t h(' a llll'litw le of I he uesired signal 
illl'rcaSCII {mill 50 105000 alHl 200.000 
IIli,·ro"oll s. 

One of the pro ble ms in Ihe dcsig n of 
superhe tcrody ne rc..:ci \crs is to cl imi-

Fret II R t. P'IIIel ,· jew of;t Tn'" 603-.\ Standar<l -Si!(",,,,1 Gcnera tvr. The meters read the 
fil lI lll"n l lind 1,lal c V()1t"I!:<'l!. II1ool"lati()Il W,lla!,;c. 3nd carrier amplitude. Note t.he lar!,;c 

fre'JlH:ncy-e()1I trol dial 
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r nale HIrIOWI croSll modulation;; "hieh 
IH'Cllr beh.ecu the rrteiH~,1 "i:;nols ami 
,lie I()('ul "~I·illalor. pllrticularl) (II the 
illlagt' frequcnq or Ih{' IOj'a l o~willatllr. 
Olher illlt·dercm'c i:! llue 1(1 ,Ii .'ee l 
I'icl..ul' ill ,IH' inlcrlll Ctli"lc rrcfllH: IIC} 
II l11pl ilicr. I" llr<il'r III .it'lcl'lllinc Ih,­
rH llg-lliw(k of Ihi .. I) p" of intcdcrI'ut,l'. 
Ii SO_I'allt'11 ""lI i" l l(" intcdCI'C IlCI' test" 

is used. Tit,.. ICt>lS art' "undue lcd 1111: 
"lime 0" Iho;;I' dl'~'rihcJ alio\c. C\("cp' 
thut the interferi ng .-. ignai j" IIIIIIIOJ,, · 

lathi. I h frequclle) is \ aried ucro./Si' " 
"ide I.unrl embracing the rrC(IIICIIC} uf 
the intermedinlt' lIIl1 plilier allli (·~II·III I · 

ing ('f)Il$i, lerll bl y a bove II .. :, frequclle, 
\If the .Ic,;.ired signal t.v inelllll., nil 
1'0I86i\'l (' puints of trOSS modulu tion. In 
'.rder thai the lIud io.frequ,' ,wy 1i}!;t<:m 

of tile rel·ciler ;<ha ll not affec t the test , 
a "'histle ",hen il occurs is IHljllstCIJ 10 

Ii frequent:) of appro.\.imatel) 400 
.. yclei!. The IIllIpiitudc o f the illterfcriog 
~ignal gencra lor is laried lIotil the 
interferent:e test outpllt of SO micro· 
\\ a I I ~ i ~ ol,t:lillcd. Occasionally. il IIIU Y 
bc ~Icsi l · alt l e , hul il is uot nece88uq, 10 
\lIry tl.c inted c.·iug ;;igna l by U vcr) 
small all10U.llt Sf! thai the Ilhis tic (n·· 
'Iuerlt:y l'Olcn; ,;e\Cl'al I}oints in ti ll' 
aUllio·fre' IUeIlC) "' I.I(Wlrum. 

Tht' relluiremcnLo for the in terfering 
eignal gcnera tor lire Slid. Iha t II ith a 
fc", lHIJitionnl controls it ",ill a l«o 
measu re olher importa nt rceciler char. 
:w tcris li I"S. for ius tance. Ihe ol'cr·all 
side·hand respouse o f II receivcr ca n be 
III'ICl'lIIi ll c~1 IJy :Idjll;;t ing the (,'e'l uCIlf') 
f)f lite ex tcrn ul atu lio modulation o n 
the signal gencrator and lIoting Ih ... 
output.frequency eharar:leris lie of til(' 
rCecilcr. The signal generalor is se l al 
ulle of Ihe le,,1 frelJllcncics in the hrOIl.I · 
{'as t b:lnd ami 30f:~ mooulaliou al ,lOti 
, '),'Ies is apl,lied. The ga in of the 

reo..,<, i\er IS adjustcil so that the 50-
Illi ll i\\al l s-la llllarJ ou tput is o l,tainc.!. 
The lI udio lI1o<l1l1lltion is I aric .1 from 
(.hOul 1010 5000 c~ dcti a nd the output 
!l0\\er from the rl 'l':ei\ .'r is Ilol {'.1 al 
la riuus frl'<luenc ielO. 

III IltHi-in g II leS I of Ihis ~urt, tb c 011 1· 
p"t Iliad for tlw re('cil' cr CIIIl IJ':- either 
11 rel' ,ifi,>r'ly pe III c ter 11/1\ ing a r(,8i" I' 
11111':C currc~polilling 10 the inlJlCilnne .. 
into \I hi t·h the output luhe", arc de· 
signed 10 \Iork_ Ihe output Imllsforllwr 
h:ning been remO\t:d or it .:; I'Ccon~lary 
o llCnctl: or it /lill y he a high . rc8is t3nt'I' 
oulput meter conncclcll a.:ro;o.;; II ii' 
\oitc coil of Ihe d y namic spe aker. In 
Ihe laller ClISC , Ilo\\ ~vcr, changes in 
Ihe voice coi l imped a nce .Iuc If) it s 
frcfluency \'harac lerislie a nd mOl iona l 
iTIIllCtianee II ill ent er inlo the measure· 
menl. If the recei\ er is cq llipl)cll '\\ilh 
It lone control, Ihe e ffect of Ihis COll tro l 
0 11 the frequency charac teristi, ' ea n 
a lso be observed , 

O ftI'll il is I'er) J esirablc. parli"lI­
larly when using pelli ode o utput tuLes, 
1.0 inves tigate the effec t o f various load 
impedallces 0 11 t he pe rforma nce of the 
tulles. The Gener:.1 Hadio TH'''; 583-}\ 
Output POI\er ,\ 'Ie ter liaS all illlpe~l a nce 

\\hich is var;3 1,lc bel\II'cn 2.5 ami 
20,(X)() ohms. It ca n ~ useu ei lher in 
"Ial'e of the voicc coil of the d~ nalllil ' 

spcuker or the primary of the ou tput 
Irullsforme r. T he diffcrence in pu\\er 
dcli\'ered to varying loa .ls for a gi\'e u 
modulated r:uJio.frcquclley inpu l to Ihe 
recl:;vcr ca ll he lIuted b) Ihe \' III ' i O Il ~ 

se t,ti ngs of the illll'<:fllllll't" 8wi tcl •. 
Wi th the genera l rC(luircllleltl s ill 

mind of the stlimi aftl·sig ll lli generalor 
ucecssarr for Ihe 1l1)O\e tcslS the 
Cenernl Hatlio COlllptul ~ hus llevelope.1 
the THE 603-A Stll ud llnl·Signa l Ge n· 
erator. This instrument is inl cnded to 
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• • 

• 
• 
• 

F .. ;UJ\>::!. Heur ,-iew of tI", T YI,t; u03.A 5 Ia",I Dr,I .SiJ; llal Gcncrll ior ",ilh .h<: cllu;nN 
rctoove.1. ' I'he 1,·ft·h atuJ compar tment con tains Ihe allenlllllor sy~ lem :lnd s hieJ, I ,~1 

IIt('r"'''''''''I, I<: "'cler. The nllennnlur i ~ , l;vi,Ie,! illin IWO IIC(: .i"lls ... aeh hotllW,1 in :In 
"lu'lIi""", l'II~ li,,:; 

have the ULlllost flcxihilit}. I t is not 
restricted ( 0 the measurement of 
receivers ill the llroadCllst band , bUL its 
(rc(luency range has been extended to 
indudc mos t of the frequencies now in 
general use for rad io transmission. As 
II pecificu lly applic(1 10 the rcquirem cn l s 

of lhe inlcrCcring signal generato r a nd 
for the gcncrlI tor to be used for measur­
ing the aud io.frc(l'lcIICY response, the 
T YPE 603·A Slll ndard .Signal Gener­
ator has the following characteris tics. 
The frequency rangc betwcen 100 ami 
4,.100 kilocycles is cOl'cred by fi,'c coils. 
'1'" 0 of these covel' the broadcas t band 
and have a comhined I'a nge from 420 
to 190{) kilocycles. The OUl put volta ge 
is coutinuously adjustahlc frolll 0.5 
microvolt to 1.0 voll. 

The ability to set and reset Ihe 
I:arrier frequency of u stundard-signal 
generator isof considerable imporl ance. 
In order to facilitate this, a large ami 

accurat.ely engca\' ed t.uning di a l is 
used. 1t is 8 inches in diameter and 
cngra,·ed uround 2100 of its cireulll­
fe renee wi th 600 di visions. A magni­
rying glass is provided so that parts of 
u division UIllY Lc rea<1 ells; ly to illl­
prol'e the accuracy of sening. Fifths of 
a division ca ll be very casily estim ated. 
In tlll~ high frcqucney portion of Ihe 
broadcas t band , the coil has a rungf' 
from 850 to 1900 kilocycles. T he lUlling 

.Iial has 600 di visions. This mea ns 11 

frequency change of about 1750 cyclcs 
per (Ii v;sion for the coil span of J050 
kilocycles. Estimating fifths of divi­
sions, the luning ca n be se t easily 10 
with in 350 cycles. The tu ning con­
denser, incidenta lly, is s traight-line 
frequency so that linear interpolation 
is possible. 

The iOlCrua lmod ulatiou sys tem con· 
sists of a 400-cycle umlio-Crequcllcy 
oscillator which delivers sufficien t pOll-
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cr (or 9Ot;:(1 IIw.:iul:llioli of the rarTier. 
I,,, frC(luClil') i .~ adj u<>.ted \\ililiu :W 
f'~ cI~i!. The modulation pe rrcnla ge j" 

(· 01lIil11101l".1) I' Hrillb le and the lI('(,lInH') 

of f'ali lml lioll it- SllI'h that \\ 111'11 "e l f()r 
UU) gilcn modu lat ion it 1\ ill he cur fed 

10 I'.i lhi ll lO t h of the PCh '(' IIt:lgC of 
mo{] ula lio ll . lI~ing (' it her iulcrllal o r c,\, 

lI'rll311110.:l11131ioli at 400 C)clCflo. 

The rrl"l't(,Il"~ t'imr:lI' l rri"li,' o( tll f' 
m~l{ lululilin "p,If'1U i~ g(H)t1 and C:lo­
lI'fllal ItIU,llItalioll ('un 1If' II~" I "jill 
,·01l,;icl ... r1l1,11" IIt,;O"Urile) Ol' c r a \\ill ... (re· 
IllIelll') rauge. Tllc highe"" audio fr", 
'1IIClle) Ihat t:a n he used \\i ll llcpcntl 
upun Ihe fn'llllcliCY of the carrier Ileing 
modu la te.! . The h ighest lwdiu frc_ 
1jucllt:y that \,i ll prouller li n rITCCli \'(' 

"lIrri~r modulatiOIJ \\ithifl t d(.."{'ihcl of 
the modulation me ter indication is 
liliout 1.,')% (of tl.e carricr frequenq. 
Ou lo\ •. frequenc) coils. this is thl' 
limiting fllt' lor . On higher-frequl' n('~ 

t'oil.'I, the rallio-fre(lucIlCY filt er an~ 1 

lt udio-frclI IICIIC) me ter in the IlIOllula­
lion circu it limit it to ahou l 6000 cycles 
fil l" a ll I'rror or L J ct:iLel. ur IO.nOIl 
('yell'S for an c rror o f 2 dcc.i loels. 

\ cry low power is requireJ to mu.lu ­
la Ic Ihe instrument. \ IO(lulalion at 
30% is (JlJ lllincd L) a pfnlCr of a lwut 
60 lIIiIIi\\all;;. The ilHlH!dant.:c at til(' 
extcrnallllo.:lulation terminals i" about 
"OI)OohIlIS, 

The J t· .. igll of a fl e ... iblc and aco:-urllill 
~ igllal gencralor iu\'oh'es seven. I im­
p ... r lu n I .'onBidcrlltions, '1\"0 of t 114: 
outs lunding oncil are the design of 1.111 

aLlClilmtor thai \\i ll opera le 6\1('('c;o8-
fully o'er a wirlc range of radio fre· 
quencies, and Ihe reduction of Sin,) 
fielfllt 10 "uch Ii level that die) do 1101 

,.... enter into mcasurements wh~1I using 
IIII' gignal gem'·ta tor at. \I·t) 101., oul ­
(Hit voltages. The a lte uua tioll system 

of Ihc Tn.; 603-A S iund ard-Signal 
t;enera lor is such Ihll t e .. ~nli a lly no 
measura ble errors cree p into its a Itentl ­
a lion dlll ractcris lit-s a l freque ncies up 
Itl a nd through tl.c 1,II'1I1Id"a5t Land , 
Smile f'trors arc llJvol\'cd ill the aC lual 
dire(' I·{'urrent cal ihra t iOIl o f the re · 
~i" t or~ a nd crrurs inheren t in t.h fO 
fli rc(' t ,clIrrcnl d· \ l'8On\'a ( me ter IIscd 
II illl the IhcrlllOt:ouplcs, 'l'hc"f' a~gre­

ga le ahout 3t::c. At 10,000 I..iIO('\I ' lci', 
thl' error ill thc alt cuUlllor I"'coml";, 
nll!lIsu rable and amounlil 1,0 allUli t 7r-;. . 
which, together II ill. the o thc.· crrors 
lIIelitioned a bove. give a 100 a i Cl'ror al 
this frcqueney of perhu l}S 111% . At 
25,000 kilocycles, uti crror;; tOla l 10 

uhou l 20% . Uy a cltl'e ful des.ign li nd 
lay(ollt o f the oscillutor a nd a llellualor 
circ uit s, toge ther \\ith gooJ s.hielding 
and use of toroida l coils in the oscillat.or 
ci rcuil , the leakage is reduced to a 

poi nl I. here it Cn l1l1ot IJe mcasure.1 
1I1111'Sl; a higb l) SClIsi t ive recciver is 
('olulcC LCtl llirec li y 10 II multi -t urn 
pickup coil, whicl. is p lucet l with in ;1 

fc\\' inches of the 1"111e1 .)f the insl r .. -
IIlCIJI. Thcse fields are ill gCllcra l ;;0 

slil ull that the) do 1101 a ffcct measure­
Illen ll; a l 0,5 microvolt. C\C II \.hcn 
usi ng an uns hieldcd N'cci,·cr. 

- A. Eo TIIIESSEX 

• • • • • 
The price of the Tl'I'.: 60:1. /\ ::iLaJUI. 

urd-Signal Generator is $600,00 I.titl. 
two ca lihratcd ('oils for the frc(lllcliCY 
l,a nJ from 420 to 1900 ki locycles. 
Allditional ca libra ted coils for th .. 
oomple te £requcllc) range of t.he in · 
etrument from t OO to 25,000 k ilocycles 
are I}riccd from $ LO,OO 10 15,00 ellch. 
Ilepelid ing on tile range. Ca libration 
CU f\' CS, if desirell. COS I $5.00 each 
a~ldiliona l. 
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6 THE GENERAL RADIO EXPERIMENTER 

A DIRECT-READING METER ~OR POWER AND IMPEDANCE '"""\ 
MEASUREMENTS 

FIGU HH I. Pand , . j ...... of" Tn'E 583.A Outp,,' Power Meier, bhow iug the 
ll\' ai l abl~: illll".,dance bl! lIingg nn ti the meter lleale 

IT has heretofore heel! necessary, 
when po\\cr IIlcusurcluculs were to 

be made over 11 \, ide I'angc of illl­
lleclance va lues. to use a decade re­
sistance hox a nd a THeler to indica te 
c urrenL or lolta ge. Wilh dala so laken, 
the power ca ll be ca lculated , lind frolll 
a plot of po,,'cr delivered vcrs liS load 
resistance, the int ernal impeda nce of 
the source undcr measurcmcnl ca n be 
determined. 

This is a lahoriou8 process and in 
addiliou it consumes a good deal of 
time, especially whell J ata for several 
such curves lI1u st be taken as the 
characteristics of the cirClI it under 
measurement arc I'nried. ;\n instru · 
mcnt wlJieh indicates dircct l) Iw\\er 
and impcl lance c ll a hlcB these mcas ure · 
menl.l~ to I.e Inade simply ami eOIl­
venientl) :Illtl i .~ lUI ex tremely u;!cful 
tool in the cOllllllu niCHtiOIl laboratOl'Y' 

In the ,\ l ay, 1932, E.'perimcll ier Ihe 
T YPE 583 -A Outpu t Powcr MeIer 
\,-hieh ..... a s tlesigned for Ihis purpose 
..... as brie fl y described. * 

This in strument consisls of a vari· 
able ratio trandormer, a loss adj us ting 
ne twork 10 give eonsta n t loss a t all 
rlltios, a mcter multiplier network , a nd 
a coppcr·oxide rect ifier · type me ter. 

T he impedance rauge is ex tremely 
\\-ide, extending from 2.5 ohms to 
20,000 OIIl Il S. This is a ratio of 8000;1 
ami more tha n covcrs all the i lll ' 
f)e(lancc va lucs likely 10 be encou n­
terell in eOlum unica tioll Ineasurcmcnl.$. 

The ratio of nl axilll lllll to minimulII 
po\\ e r ..... hich ca n be I'ead on the meter 
is 5000;1, ex te nding frO Ill one ru illj· 
I"all to 5 ..... atts. An a uxil iary scale in 
,Iccihels referred to a :tero ICI-el of onc~ 
milliwatt is also included. 

The inpu t impcdance of t he ins trll -

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



NOVEMBER, 1932-VOl. VII-No.6 7 

r 

hf.\ 11K:!. \ tJunl" .. 1 ,...,'O c r (IIIII'tll ' er~,u IOBII rell i~ t8ncc f()r . g"nerDlo r 
.. i,h II 5OO-ohm in lenlul ill1t-'anCt: 

me nl ito :ulju" luhle in 10 blc ps .. ,,!I ced 
al approximate!) loga rithmic inlc rn lls. 
This feature is o f considerahlc im ­
portlillce. Figure 2 shows II 1'101 of 
1'H)ll er output IIgain s l loa. \ ~"iSIAncc 

for /I .Ic\ icc hal-iug an internal ill'l.cd. 
11 11 ( .... IIf :ino oh ms. The \crticalliocs 0 11 

Ihi" plot corresl}()nd 10 the ill'l>eda nf't:. 
va luell aVllihthle in t he ()Oller output 
me ier, allil these l)Oillt s nrc suflif'ientl) 
(' Iose loge ther ~o that the max imum 
I)()\\cr ca ll be casH) de leflnincd. Silwc 
the IUlad illll.ICdll llcC stale is logarith mic, 
th e "lIf\1(' is symrnctril!1I 1 IIhOllt the 
11111 '1: ;11111111 POIH"" poi nt . With log-uri II •• 
mic ;;Ie ps of imrlethmce, thercfOrt'. IIII' 
illlllCdOlwl" .... orre~ IJOnd illg 10 111 1. "irnuill 
I)f)"er ou tpUI elm he ("Iosel} "S lim HIed 
lIs Ill e imrl4"llall("c !"I,itch i!1- lariC'.1, 

The H"rlkal ;;;("ale int{'rl'a l" o f Figure 
2 "orrC'sl'<IIul 10 the angular (leflN' lion 
on Ihe 1\('lIle of lltc intJiealOr. Si lll 'C 11 

c')Plwr.oxi.11' • ullJHc ler has nn II PPrfl"j. 
mUI c!} l illC1Ir ;;;I'ule. II Ie ~I'lI l e fol' IKllu ' r 

"lIli IJ!'alioil follo"l1 a ll in. erse !;(I llarc 
lUll . This sprcluls (lui Ille 101' cn.1 flf 
IIIf' I\(,'a le a llm, ing Ihe meier 10 he relld 
dON'I, at Irm .wn le tlefleclion ... 

\lthough Ihe impedance ca n be 
Hl ricd II} ;1 Tnlio of 8000: 1. II high 

"..... aCC!lraq o f indiration ill ol,laina ltlc 
o . cr the grca ter porljon of Ihe u!'C[ul 

fre!luency range. The error in fu ll ­
!,wale 1'JO\\cr readin g does 1I0t. exert!1 
0.3 dh be twecn 150 :lIul 2.')00 ('),cles pe!' 
sccolld a nd tile a verage t; rror he l wcen 
30 :lIltl 5000 cycles is 11150 no l ~rea ler 

IIHIII 0.3 <lh. Silll'C Ihe l:H'iuhle-ra t io 
Ira ll" former ea nnol be an " idea'" unc. 
!'ome ll hal larger error!' ("TIU' al Ihe 
high a nd low elld s of Ihe usefu l frc· 
Ijue rl(') r,mge. Ile l" ecli 20 a nd 10.000 
c~cles pCI' l'eColhl the a.cra;!e error is 
0.6 db a nd thC' IIHI l. illllr1ll c r!'or a l a ll ~ 

illlpellllllcc scllill g HI IIIC:"" .·"t!T IIW 

frclluent: ics is "1.5 ,Ih. 
The ill1jJCllnucc c.'wr ito 111 "" 'lui lC 

slllall o\'er Ihe i; rcale!' !'tJ!'lion of lhc 
frcllue llC) range, Ue l ll{'CIi 1:;0 1111,1 
;lOOO C} d cs pe r SC('oml tili,. error ,Ioes 
110 1 excc('d ,(',. '1'1];:, 1Ilcra:;e errur 

Lc lll·een 30 li nd 5000 c~dclI l>c r scl:oud 
is 8~t . Since Ihe IIc(' ura('} o f lite bes t 
!·opper.m,ide illllieali,,!! clcnu::: nt i!' only 
a hou l I~ O~, . Illc;;t' fi/!UTCS show that lhe 
OIlier " ircui l c l c nH:: n l.~ arc IICI.I 10 ex · 
trelllely Slllali lo lcrallccr;, AI highcl' a nd 
10" cr frcIllIC n('ies.ll il might lIe expccled , 
Ihe imp.eda nc(' ('rror increases, a nd the 
lil cragc error hclll('cn 2U a 1111 10.000 
crcles per second is 20%. 1\ I. thc 111'0 
c'\ lrelllc frc(llIelicies of 20 and 10,000 
the llIa-.;illllHll illl pe llnr1f'c error at a ny 
selt i ng is 50% , 
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8 THE GENERAL RADIO EXPERIMENTER 

\n ana l ~/;;i8 or ,Iiese figures. r~arlicu. 
larl~' \\ith reference to Ihe I'urve of 
Figu re 2, "ill !'oho" thaI the) are. for 
Ihe most pllrt. neg ligible except a l the 
highc~l and 10\\C61 frC(IUC ncic .. , 

The 'I'\' I'E 5B3·A Ou tput l'OII1~r 

i\'lctcr j ~ 1101. illlClldc(1 to be 11 preci s.io n 
ilistrUUlcnt a nd tile uses for" hieh it is 
llcsigucl l rio nol usual!} iu .. lif), pre­
(' i"ioll methods. II (.'omhinc;;; COIIIC, 

lliCIICC." ide rangt', and Im\ prin "ilh a 
reasonahle degree of a{'('mac) and l}Cr. 
mil s a high ;Iegrce of ac{'uracy Oler 11 
!;OllIe., hal €/IluUcr range. 

Tv the cormllunicatioll engineer ,IH! 
U8f'~ of Ihi l:1 ins lnunCB I afC oln'ioul'. 
\'Vllcrcvcr pOllcr li nd ill1l>Cllli rwe IrH!II­
~urClllelll~ lIIu st he made: in Ihe dceiS Il 
and tesling of fillcr;!.lranl"fofllWrLarltl 
tither net \\ ork!!: in Illea;!u.ri ng the pO" er 
uutpul of \8C'UIIIII lubes: in making 
/IIall} of the siandard le"ts on radio 
recei\ert,; its w.e savel> a t'OIl"id"r;lble 

amount of lime hilherto Silent in -' 
m8 nipula tion and in cl1leulal in:; result;;. 

It is user,,1 in determining {ti red I) 
the 1)OII er ou tput nf a gencra tor or 
other source li S II fUllction of loall 
impedllllce aud the iulcrnal impeda nce 
of the SQUI'CC CH n be de termincrl by 
mCllns of Ihe muximum power ou tput 
poi nl . 

In lu a tehing 10uds IJCakers to \ aeuu m 
IUl,cs. il is often IIecessar} 10 make 
several series of obs.cn ' ation;; ill order 
to ;;imulatc the \aryi ng impedance 
characteristics of Ihe S llea ~cr. For this 
purpose. Ihe TYI'!; :'83·/\ POIH!rOutpul 
\I e ler gi \'e!! Ihe desired \"e ilu ll s \cr~ 

quirk l}'. II is suflic:icntl ) "en"ilil c 10 
measure flirel' ll)' I he outpul of 11 phollo­
gru ph pickup in order III de termine ii i' 
iuler\ull im,lCllancc a nd output I)()',er 
le\'c1. 

The price of Ihe TVPE 583 -1\ OU'lHll 
Power \[cler is 95.00_ 

A NEW PLUG GROUP 

6i~D 671-J 674-1' 

TYPE 674 PLUGS AND JACKS 

The pri('cs or Ihe Tn'~: 6H Plug., 
ami Jacks " ere incorrec t, as liSled ill 
the (X, toher iSl' uc or the H"'·/If'rimelllt'r. 

The rorrect pri~'e" lire: 

THE 674·P AII- i\ l e lal Plug 
1'\I'E 671-J Juek 
'I" 'I'E 67 1-0 InSlllatefl Plug . 

TilE GENERAL RADIO COMPANY mails tile Experimenter, without clwrge, 
each month to engineer., .cientid., and others intere.ted in commun· 

ication-frequency mea.mrement and control problems, Please send reque6ts 

for . ubscriptions and addrelllJ-change notice6 to rh e 

GENERAL RADIO COMPANY 

30 State Street Cambridge A, Mauachuseth .... :'.~ 
••• 
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