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PEBIMENTEH 

A STANDARD-SIGNAL GENERATOR FOR 

FREQUENCIES BETWEEN 50 AND 920 MC 

IN T HIS ISS U E 
Page 

A, AlII'I.ITUIlE M Ollu-

1-\TOR FOll V 11).:0 

FRt:QUESCU:g... .. G 

eTHE NEW 'l'\,I'~~ 1O~1-.\ :-;tlllld:\rfl-Signul 
Ct'lleratm' perf orin.!! at w ry-high and ultra.­
high frNjuencies all the function:> of tile 
common :;tundard-;.igntll gencmtor which is 
ordinarily limited to much lower frequen­
cies. hs main usc is the dctcl'lnin:ttion of 
radio-l'CCcivcr and cil"('uit chllractcri"tie" in 
t he enginccring lubomtOl'Y and in Pl'o<iUl'­

lion. III addition it is It convenient and well-shielded SQut"('c of power for 
m('la:<UI'cmcnlS with bridges, impedance companllOI':', and slotted IinCii, 

In combination with a simple crystnl-diodc modulator (T yp.J 1000-
PH) and a Rouree of video signals, it elUi he WiNJ to produce \f'I­
(,\'j"ion picture modulation all all channell! octW('('1I ;j() and 920 ,'.Ie. 

With the l 'Y1'E 1023-.\ Amplitudc:\lodultl lOr, the generator ouL-

fi, ...... I. Po_I "j.w of riI. Typ. 1021.,.,'1 V-H-F 
Slondord-Signol Generator. 
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GENERAL RAOIO E X I'ER,MEHTlIt 

put, Up to 250 ) Ic, cun be modulated to 
a known 1)(!I'Centagc ut audio frCflU('Il­
ties wilh 110 significant ineid('nlal fm 

I nt("'1II1 amplilude modulat ion is pro­
vided f(lr those uS(';'; wher{' a Sllltill 
allluunt of incidental fm i:5 lIot scrioul!. 

Simplicity, cconomy, and reliability 
wcre important d('sig-u l'ol\!.idf'I·LltiouR, 
and the resuhing illstl"Um('nt is nHKIC'I'­
ately priced, compact, lip:hl in w('i~ht. 
durably buill, and con\'t'llient to 1I~'. 
Silwe range switehing is impraeticnl :It 

these frcqucncie.-, t\\"o 8<'pa ratf' os~'il­

lalor unit!l are u"ro, roth with ils uwn 
altclluulur Iwd re<·tilier fur mf'aJ'illl"iup; 
output. voltage, The \ '- H- I" Unit conm:; 
fl'l_'<luencies bctweeu 50 and 2im i' ll', !lnd 
the U- ll-F Uni t , 250 to 920 Me, A thi rd 
unit, the power supply assemhly, pru­
vides filament and plate power, means 
for amplilude modulation at !ludio rrf'-­
quencies, snd a meter for indieating out­
put voltage and perceo.tage modulation. 

For convenicncc in ordering, the gen­
erator is listed ill twu 1ll000iell'l, (1) the 
TYPE 1021-1\ V \ '·II-F Standard-Signsl 
Generator, consisting of the V·I I-F Unit, 
alld powcr supply in n cabinet., u • .Ild (2) 
the Tnt; to;! I- A l', consisl iug of til(' 
l~-Il-F Cnit and power supply ill u. ellh­
inel, Whell both ranges are desired, the 
TYPE 1021-A \ ' can be ordereJ plll~ tIl(' 
additional l '- II -F Oscillator l ' nil :\8 l\ 

SCPllrul(' item, ift<·illator unil.~ til"(' intN-

figu,e 3. View 01 Ihe OKiIlo\or portion 01 the 
U· H·F Unit, wilh co~er r.mond lro", (,nting 10 

ohow lub_, b"tI"A)" ond oller\\lolo, input. 

, 

("hungooble mcchulLicnlly, ~nd the re­
Illacement of onc by the othel' i~ easil:--' 
lind q'lickly accomplishcd. 

R-F OSCILLATORS 

Strucwmlly, tbe two carriel" oscillatol· 
units a]'e much alike. 'fhey differ in car­
I'ier frequency range covc.-ed, but each 
u~s M the tuning clcment. a butterlly 
circuit"", in which the inductive and 
capacitive componcnts are built ill­
tegmlly, and tuning is achieved by si­
multaneous \'aristion of both wilhoul 
Ui<C jJf sliding contacts, The L'-H-F rnit 
uses u. 2 1 2" diamcter symmetrical but­
If'rfly eil'cuit adapted for use with Un' 
~ylvania T ype :;707 Coplanar U- H-\>, 
'(' .. iode, or Hock('t Tll be, whi le the V-H-I-' 
11nit uses a 4.}4' scmibutterHy with a 
"tandard miniature twi n lriode (12AT7 ) 
in a push-pull connection . 

f ig"'e 2. Fvncllonol dlogro", of III_ 
DIrIPIII 1)'11 ...... 
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POWER SUPPLY UNIT 

The power !';uppl)' unit provid~ t'rgu­
lated plale nnd heater power for till' 
oscillator. A modulator tube is eOIl­

nectf'{1 in a simple lrC oscillator ('ircuit 
to provide internal amplitude m()(iuln­
lion at. l(K)O cy('les per second, or lI8 fin 
Il.mptificr to permit amplitude mexlulfl,­
t.ion ovpr thl' audio frequency range .. \ 
.. ingle panel meter is u.sed 10 indi(-atl' 
carrier outl)ul voltage and modulation 
percentngc, l:\nd to check thC' clllibrnlioll 
of tht' crYllln! detector used in til(' out­
put meler. An internal calibrntin!l: volt­
age derived from the rcgulntc<J 1)0"\'1" 
l>upply is Ilrovidcd for this dwck. 

OU TPUT SYSTEM 
OUlput Ix-tween 0.5 microwlL zlnd 

1.0 voh, al lUI internal output imped­
tlnce of 50 ohms, is availnbl<, III n l'QI.IX­

iul connector 011 tllf' pallel. This output 
is obtain('d through a. mutual induthlllC(' 
(waveguide-b<>low·cutoff t:YIX') at t('I1U· 
alOr. A ('oaxial ('Rbl(> ('onnects tIl(.' nl· 
1(>111111101' to II crystal voltmel('r on Ihe 
fro m pancl, Followi ng the volt mclCl' I!' 
a b(l·ohm l'l'siRtor whit'h dclCl'mines Ill(' 
output impedallce, The m:'Ufying ek .. -
ment ur the voltmeter and itl! mounting 
are similar to the TypE 874-\'H \'olt,.. 
meter Reetifier' , The indicating metf'r 
is in thp TYp.~ 1021·Pl POWN Suppl~! 
I' nit. At 920 Me the \'oltmetpr f'rrOl' 
('/\Used by resons.nce il! about +61!? .. 

Voltages between O.."i volt lind 2 l'OIt" 
are indir.ntl'd dircctly hy the output 
meter, Rinef' the IUeler is connccted 
fll"ro!'o.<; tht" outpul (jf Ill{' all (,l1l1al or, it will 
not f{'lld lit 10\1 output voltage ~lIing!', 

IW. II. ThurM',". "/!l.nlPlt\ C'ompl<le C .... i.ol l.h .... ut-
;"11 D,ph)m~1\I roo, 'h~ \ '-U-t IUr.nl~;· G ...... , RM'~ 1{~ 
,....;"' .... ,". J."u .. ,., 111:;(1 

~ Fig".e ~ . Reo • ..-i.w of the V·H-F Unit ..... w;"gth. 
co,l;"g thai compler.l)" IJnCb •• th. otciliolOl', 
COI\II.ction, to the power wpply .... 11 o.e mod. 

th.ough the connector 01 'h. upp.r ,igh" 

M A Ae H , 19 5 0 ~ 

I~or voltages under 0.5 v, the output is 
lirsl:;et to 0.5 volt, nil indicnted by the 
Ilwtcr, and th(' adjustable nttenuator 
incil'x is mov('<1 to the O,5-volt point on 
the aUcnua-tor dial which is calibrated 
down to O.5~ v, Olhef low output volt­
uges arf' then dClermill('d ar('urntely h:'o' 
sclting the att('nuator dial, as long as 
the lom-l iR not ('hall,ll;ed. In thill output 
flyslem. t hf' lWCllru t':'o' of output. voltag(' 
at lh(' panel t(,fminnl is dNerminro b:r 
Ihe a('('unU':,>' or 111(' \'oltmet('f and at­
t('IlUatof 3.10111', ami the eff(:elive output 
im[>edance is determined uy the resistor 
/(\ . The re;.i!;tor 112 al the atl(,llunlor ill­
PILl is fL mnlehing l'('SistILnt'c whirh prf'­
\'C'llts high-lIlllpli tw le "landing wal'es 
from being set up ;11 Ow cubic wh{,11 the 
output is OJ)('n c;rcuit.ro. 

Thl' output !;ystem used here differs 
from the mol'(' COllvC'nliona l arrange-
1I1('lIt""- whereby the field at the at.­
tl'1IUator input is sumplNI hy II probe 
and indi('at('(1 Ollil pallel nwter. The out-

'};'I ... ,.d Klirplu.-, "C()fnl>OlII'nl. 0' lJ· n -1' }1.1(I 
\1~1r"'." 81<dr~~;u. !'()".rlll~r, 19111 

I,\rnol<\ 1>~I~nt>n,. "OmpUl ~n'~m. of SiM, ... l Gel>' 
~l'II lr>n." O~" .... I n .... ,Q t';<-pwi_~'~, Ju"., HH\!, 

-0 11. "indoi., ...... Si",pln $tn"'I~nl~'I""1 Ge''''rIItor 
r',r F_J.I 1l,-oad~ ... 1 U ... ;' 0",,",1 II"dl<> H3'prri~, 
;';",'eml ... , 19.9 
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GENERAl RADIO EX'U:IMENUR 

put voltage is then iudependent of load, 
:Uld the internal impWlInce is that seen 
when looking back into the attenu8t.or 
cnble terminated in a coupling loop and 
resif'itor. Such a system can be made to 
work s:~tisfl\ctori ly at frequencies up 
to a few hundred megacycles. but, at 
higher frequencies, both higher output 
\-olt ages lwd more accurate voltage in­
dicatiolls can be obtained with the s.\·~ 
t(om rh08('n fOt" lise in thiflJl;en('rator. 

MODULATION 

,\ general-purpose internal amplit ud(, 
modulation system is provided , and 
"xu-rnal modulation can bp applied, bul 

no provision is made for pulsing or fo r 
frequency modulation . 

tn addition to its obvious uses in r('­
"eiver testi ng, the modulated signal hM 
1\ considerable advantage when the gen­
erator is userl as a power sourre for· im­
p~lancp measurem('nts with bridges. 
slotted lines, and admittance compara­
tors/ because it permit.s aud io amplifi­
cation to be used following the detector 
to iucrease sensitivity. 

The oscillator is modulated directly, 
and consequently incidpntal fm is in­
heI'Cnt in the system. 

Where incidental fm can not be tol­
("rated, and where wide-band modulation 
is desired. external modulati ng units. 
operating on the output side of the at­
lenuator, can be used. Because the mod­
ulator is isolated from the oscillator b:.· 
the- attenuator. reaction on the asci l-

• 
laLor frequency, with its attendant in­
cidental fm, is completely negligible. 
T wo sut h external modulating units arc 
available, the TY PE 1023-A Amplitude 
i\'lodulator and the T Yl'E lOoo-Po Crys-­
tal Diode .i\lodulutor. 

The 'I'nB 1023-A Amplitude Modu­
lator' ran be used at carrier frequcllcie!' 
up to 250 :\ Ic and will give output up to 
150 millivolts. Percentage modulation 
~·an be adjusted 3r(·uralely lip to a maxi­
mum of 80%. 

For ampli tude modulation , without 
incidental fm, over the entire range I)f 
Ihc T HE I021 -A Standard-Signal Gen· 
('rator, the simple T'\' P~; lOOO·P6 Crystal 
Diode Modulat.or, described in the fol· 
lowing article, is recommended. The 
output of th is modu lator is of the order 
of JO millivolts. The actual percentag(' 
modulation, which is limited to about 
50%. is not accurately known withoul 
metUlurement , but the modulation char· 
ad('ristic is nat within 2 db up to.s Mr. 
I t is poosihle. there-fore, to produce te-Ic­
'-lsion picture signa.ls on all channels 
between 50 nnd 920 Me. A convenient. 
~uree of television vidco signals is :l. 

standard te\c,-i"ion receive.r tuned to a 
10ral station. 

FEATURES 

Probably the outstanding feat.ure of 
the TYPE I021-A Stalldard-Signal Gen­
er:l tor is its conveniem'c and reliability. 

Agure 5. The Type 1021.AV V-H·f Standard·Sillna' Gene,a tor and lhe Type 1023_'" Amplitude Madu­
la tar, arranlled far t •• n an a cammunica~I<>n.-type rece;"er. 
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, 
It brings to the V·H-F and C-I:I-F 
ranges the sum(' CIl.')e of operation that 
is characteristic of most signal gencTn tors 
at lower frequencies, but which has not 
hitherto been availahle at freqnenc ies I'I!; 

high as 920 ?l Ie. 
The carrier oscillat.ors cover wide 

fre<luency ranges with smooth control, 
~ince no sliding contacts are used in the 
tuned circuits. T he tuning clement is 
driven by n worm gear. The driving 
~h!\ft carries a 100 division dial which 
makes ovcr eleven turns to cover the 

MARC H , 1950 

all supply leads are well fi ltered. Re­
sidual output ,'ollage and leakage arc 
below the sensitivity of most receivers. 
The butterfly oscillators are of rugged 
design, which ensures good stability and 
low drift. Hegulated supply voltage 
helps to produce clear beat tones when 
the output is heterodyned. The mutual 
inductance I)'pe attenuator hils a smooth 
rack and pinion drive. The output ter­
minals are fitted with the new T"p~~ 

874 l ' ninrsal Coaxial Conncctons, 
which fit a wide variety of output 

I'llnge. Frequcncy calibration extends fl.('cessonP8. 
over 2700 on 1\ W' (Jilll. The oscillator - EDUA HO K A llI'LUS 

E lW IN E, GRO"'!; units arf' enrtose<t in douht" shield!', fi nd 

SPECIFICAT ION S 
type I021 . AU U, H-F SlondCl.d·Signol G'ntrolOr 

eCl"!" F"quancy Ran"., 250 Mr to 920 Me in 
(lIlC hand. 
F •• qu l n.y Callbt.dlCln , Diroot rcading to ± I %. 
Ou'pu, Voila"., Continuously ndjustnblc from 

,,-.- 0.5 $IV to 1.0 volt, open·circuit. 
Oulput Imp,don •• : 50 ohms ± 10'1.. 
Oulpul VOUOII' Accuracy: OV{"':llI w.;curacy of 
output voltage III better than ± 20%. The accu­
racy of output voltmeter enlibration betwccn 
0.5 volt lUld 1.0 ,'Olt is better than ± IO%, T he 
aecurll.Cy of the attenuatar dial ealibr4tion for 
voltages between 1.0 J'.V and 0.1 volt is better 
limn ±5"'ci from 0.1 volt to 0.5 Yolt, hetter thlill 
± IO%. At 920 l\lc. the re3::!QII(lnec crror in the 
vollmeter is +6%. 
AmpUlud. Modulation, Adjustable, 0 to 50 %. 
Internal, 1000 c ±5%. External, flat within 3 dl) 
from 30 c to 15 kc. For 50% modulation, e.~. 
ternru audio oscillntor must supply 12 yolt;> 
ncroS!> a 100 k.ilohm load. 
h,, 'lopto Distortion: Approximately S% at 50% 
modulfltion. 

Noill L ..... I, Carricr lloi.se level ootre."I)(JI1d~ II' 
"bout 0.2 C'l'r rnodul:ltioll. 
Incidonlol F •• quon~y Modulation, For 50'1 ampli. 
Ilide nwdulntiQn the incidentnJ fm j,. (lllllt'O%j· 
mately 100 p:u'IS per million for freqUClwiC>l up 
1(> 400 ~ I r Md iJ! !Ipproximfllely 1000 p.lTU! pN 
million Ill. 920 M('. When lower y,I.luei! of Ilwi­
dental flll:lrtl refl\lired. the T n'.; 10000Pij Cry,.. 
tal ~Iodlll:lfor i$ rcC'Ommrnded. 

l.o~o"., 8tmy ficldl< find re~idlwl output I'olt­
nge ",UlIlOt he dctel'led with !I rct."Cil"l'T having 
2 W 3 "I' ilf'n~itil'il)'. 
h.minoll: TYPE 874 CoIIXill1 Termiuals are 
provided for the output oonllet'tiOI1. 

Pow •• Supply: 115 or 230 "olt.~. SO to 60 cycle;>. 
Power input i~ lIpproxhnM..rly SO wntts. 

Tubn: SUPlllioo Ilith I bE' instrument: 
1 Sylvania 5767 fOt'<"ill:J.tor) 
I GX5-GT I Amp<'rit.e 6-4 
I ljK(i..GT 2 OC3/ VRI05 

Fillur. S. Th. Typ' 1021.AV V.H.F Slonda.d-Si"nol G.n.rator with Typ. 1000,P6 Cry.lol Diado Modu­
lator, 111 up lor 11110 on a ,.levi.1arI recelv.r. 
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G!NfRAl RADIO EXPERIMENTER 

... c .... orin Suppned: 
I TYPE 874-R20 3-foot Co:;."inl Cllble (50a) 
I TYl'E 874-C Coaxial Cable Conneetor 
I TvpF. CA P-35 Power Cord 

Other "'«e .. OfI .. ""0110101" Not supplied, but. 
available Oil order are Tv,,!,) 874-0F 20 db AI,.. 
tenulltor Pad, TyPir. 874-00 10 db Attelluator 
Pad, TypE 8H-K CoUplinl!: Caplu:iwr, and 
Trpy, 1000-P6 CI)'$I:l1 M odulll.toT. 

• 
MaunUnll : The aluminum enbmet bill! II. black 
wrinkle finisb, The lcft--hnnd aide house!! the 
Typ!l 1021-PI Power SuPplYLthe right-hand .-... 
side hOll5el! the TYPE 1021''1~'' U-H-F Unit. 
PMels I\Te bltwk ('rl\rkle-fini~hed Mluninum. 

Dlm.n.ian., (Height) 14~k x (wiJth) 20\~ x 
(depth) lO!!i'e illllhre, (lvernll. 

Net Welllht: 34 poll/ld~. 

t.,p. ID21.AV V. H.F Standard.Silnal Gen" alor 

Snme8il Tnt; 1021-AU (1I.I>o\'e) except tIS lIoteJ, dental fm ure required , the Typ~ 1000-P6 erys. 
Ca",!" F,.q .... nc ., lIanee ' 50 Me to 250 Me in till Modulator or the Tn't:; 1023-A Amplitudl' 
one bnnd. Modulll.tor is rewmmended. 
Incldentol F,'"'!.uenc'l' Modulollon' J<'or 50% (l,m­
plitude modu.lntioll the incidental fm is approx­
imlltely 100 pf1.rt9 per million for frequenciell lip 
to 100 Me, and is approxim9.t.ely 500 parts per 
million I\t 250 Me. When lower values of inci-

Tub .. , Supplied with the in~trumenl.: 
1 OE 12AT7 (Oscillator) 
Other tubes fig listed above, 

Nil W. iehl: 36 pollnds. 

1"y/1t- C~ Word Prit:JJ 
ID21_"UC-'-CuC.~CO,Cs-'o-"Cdo-,CdC.SC,.-"-OC,.:.-"-.-,.C,M-.c'Csc .. c.c,.ccMc,c.c----.--O=, =,.C.",C, CC-,--.=.c,C,= . .,c---
1021-"V V_H_F S'onda,d.S!lInol Generotor, 51>-2$0 Mc· ~:V1:NT 595,00 
1021-P2 U-H-F 0 .. 1110'0. Unit only. 2S1>-920 Mc" ETHIC 420,00 
1021-P3 V. H-F O .. lIIotOf Unit only , 50-250 Mc ' J:VOIO~ 400.00 

AN AMPLITUDE MODULATOR FOR 

VIDEO FREQUENCIES 

TI\i' TYI'E 1ooo-P6 Crystal Diode 
_\ Iodttlator is a smAil, couvenient device 
fol' amplitude mod~llating the output of 
:t l'ndio-frf'qHenl'.\' !'Ioun:c, With stllnd­
lu'c/·signal w'ncnl-Iors it modulatcll the 
radio-frettt1cm'y signal at normal at­
tcnuator out put. IE'\'I']s, and, because it is 
i!'lolll.ted ft'llm thl1 ~cilllltOl' by an at­
lenu/ttor, rt"!tction on th(' o~cillator fre­

quent'y, or im:id(,lllal fm, is usually com­
plt>t('ly ll('gliV;ihlE', 

T hl' \'Q'stai diode mudulator is de­
~iglled for wide-hand mOd\llution, 0 to,ry 
l1legtlcy ... le>" ltl l'u rt'i{'r freque n(' ies be­
l\\"('Cn 20 and 100{) Ilwgal'ycles. lI ence 

it. is pa.rticularly UReful in testing lele­
vision l'CCCiVCI'S, whether in the IaborA-­
tor,v, in production , 01' ill the 8NVic\ ' 

shop. Tt. converts a. cOllvf'ntionui stand­
ard-signal generator or oi;Cillator to a 
useful tE'St-signal genemtor f()J' televi:lioll 
receivt'rs, and ils range (,OVf'NI hoth the 
curren tly used bands tlnd t he proposed 
new u-h·f bauds, :113 well 1\8 receiver ;11-
t('I'm('(liate frequencies. 

This modulator is alHo lIS<'fui with 
ot her types of re('ei vel"S opera ling with­
in ;t8 c'arric!'-fl'equeucy range, for a-m 
tests where the incidental fm that is in­
ht'renL in a directly modulaled osril­
In tor ('an not, h(' tolerated, 

A:; s hown in Figure 2, th(' '1' ''1>1:; 100n­
PG C'ryst:l l OiO(If' i\iodulnlol' ('on!3isls of 
11 er,n::llll di udc IJI't\\"l'en input and OUI­
Pllt terminal,;, 11 fiimple output fil\er tu 

Flilure I , View of the Type 1000·P6 
Cry.tol Oiode Modulotor. 
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fiv"''' 2. Circuit of ,he mod~lo ro,. 

prevent appreciable modulating vollage 
appca.riJlg in t he output, ~Ild a. mCnllS of 
isolntinv; und (Ipplying modulating and 
hias voltage!). Since the resistance of the 
crystal diode is a function of lhe voltage 
across it, this resistaoce call be mod\l~ 

luted uy applyillg {l. varying voltage. 
This unit, t hcl'efore, when inserted in 
8cries with a radio-frequency generator 
and its load, \l'i ll produce ll.rnplitudc 
modulation. 

The modulatOl" has been dcsigllcU to 
operate beLwetlll 50-ohm source and load 
impedances. The r-f source impedance 
IILUSt. be low, not. only at the carrier fre­
quency but also at the modulati ng fre­
quency und dc, in order thaI. the modu­
lation and bias will be properly applied 
11.1 tlw crystal. The u!;c of 50-0hm, JO- or' 
20-d1.>, resistive pads' a t the input and 
outpuL of the modulator will make its 
(:haructcristics relatively independent. bf 
fhe source and loud impt.'dauce and, in 
:'l.ddition. t he combin (J.tion will present 
!1Il essentially constant impedance to thl' 
I'lOUI'CC !lnd load. 2O-db pads are prefer­
.'lble if thc attenuat ion ca n be toler;~ted. 

The mnximum r-f input volUtgeshould 
be limited to I\bout f)O milli volts behind 
50 ohms to n void sCI'ious carrier ;lnd 
modulation distortion. Below this level. 
the percentage modulation is pt'adically 

fi9Ut. 3. Modulating ftequ .... cy chotoct .. hlic. 

MARCH , 1950 

iudcpendcll t Of the radio fl'equency !lp­

pl ied so that any desired :\ttenuatic.m 
('(tll be introduced u.hcud of the modu­
lator. 

Fo" sillt .. '-\\'uve mvduiatioll . bins cnlllw 
appli<..'<.i uy connecting a I . .i-volt. but-­
U!I'y to the bias terminals. This "OOllCf.'i' 

t he c rystal resil:iiancc from lhe high un­
biased condition to a vulue that is ap­
proximately in t.he center of the charac­
teristic of all livcrage crystal. Increasi ng 
the bias increases the output. If means 
are !wai lable for observing the modula~ 

t ion cb~ ructel'istic, some impl'Ovemcllt 
may ue had by adj ust.i ng the bias fo l' 
optimum results. With un Mymmetricul 
modula ting signal , an adjustable bi as 
supply is I'ecommended if the maximum 
capl\bilities of the modlilator a re to be 
obtai ned. Since de CUll a lso be applied 
Lhrough the modulutiOIl terminals, the 
bias may be included as part of t he mod­
ulati ng voltage. Lf no bias at all is ap­
plied , t he modulator \ViII function on the 
lIegative cycles of the modul!l.ting volt­
age to produce a chopped output.. Of 
course, no bii18 is necessary if the applied 
modulation consist.s only of negat.ive 
pulses. 

A suitable source of television \'idcu 
signa ls for test, purposes is :t standard 
iclevision receiver t uned to a local telL .... 
vision 814tion . The output can be taken 
from the plu.tc ci rcuit of t he last. videu 
amplifie r by means of a large coupling 
capacitor and n suitably ctJmpenslltL-d 
voltage di vider. The polari ty of the 
video signa.l obtai n(J(i at this puiut i:-. 
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I;llrrecl for applying to the modulator, 
and tl. large voltage division is possible, 
fJcrmittill~ a millimum disturbance of 
the receivel' circuit conditions. Thc e.xuct 
modulating and bias voltages requircd 
are best determined cxperiment(\tly. A 
00:1 voltage divider at the output of the 
t.clevision receiver supply ing lhe video 
signal has been found to give satisfac-

• 
Lory results. The Typ)'; 1000-1'5 Trans­
former is tl.vuilablc for coupling the 
modulator to :I telcvision recei\'er 
input. 

The TYPE [~2[-B crystal ClLll be 
easil), replaced by taking otT the input 
connector. The connector is held in 
place with a threaded ring. 

- W. F. I3YE I(f'\ 

SPECIFICATIO.NS 

Cam., f,.q".ne, Rang.: 20 to 1000 megacvcl~. 
The insertion 10911 increll8C8 approximately 10 
db at a c/U'rier frequency of 10 mega.oyclcs due 
to output filter. 

Ydth re&pP(:t tQ ground ~houJd not e:ro:tm <\ 
volta. 
T.,mlnal., The rodio-frequeucy and moJuJ!\ting 
terminfll$ ILre provided with TYPf) 874 Coaxial 
Collueetol'8. The modulation terminals will 
I!.ccept either a TYPE 874 Coaxial Collllcctor or 
a TYI't: 274-1\1 Plug. 

CrY'''''' Dlod" 1 N21 B. 
Aeuuo,l .. S .. ppU,d: One 1''l'P1:l 274-M Plut:o 
O'her Ace'lIa,l .. hqulttd: Terminal ad"'rl\.()~, 
mliesl! fl:clIemtor IUld load are equipped with 
T nf) 874 Coaxial CoTllle<!tol'8; 1.5-yolt battery 
for fixed bilU!, or a 3-volt battery and a 10,000-
ohm rheostllt for adjustnble hifl..'!. 

-

Madulatlng F .. qu , nc, Rang" 0 to 5 mega­
<;yclcs. Reeponse is approximately 2 db down 
ll.t 5 megacycles with a gradual roll-off to pre­
veut serious phase diJ!tortion of video signals. 
ImpHane" The impeda.llce looking into either 
the iuput or output terminals is II. function of the 
biaa nnd modulating voltages. This unit wns 
dos.igued for U:IC with 11 5O-ohm source and I!. 

5O-ohm load. The impedance at the modula­
tioll terminals i~ approximately 600 ohms. 
Modulatian, With 110 greater than 50 millivolta r-f 
input, 30% IlIll.plitude modulation = be ob­
tained at carrier frequencies between 20 and 
1000 Me. For optimum !line-wave modulation, 
,UI average crystal requires 1.5 volta nt the bill.8 
te rminal. The inllCrtion loss under those 0011-
diU01lll is approximately 12 db, and approxi­
mlLtely 0.2 volt r-m-s at the modulation termi­
fulls will produce 30% modulation. l\l aximum 
penelltage modulation is an inverse function 
of clUTier frequency, and Ilt 1000 megacycles i9 
limited to about 30%. Pook modulation voltnge 

ACC"lotl .. Availabl" .-
T Vl'E 874-G F l"i.xed Atlcnuawr, 20 dt.. 
T¥l't; 874-00 F ixed Attenuawr, \0 dl' 
TYPE 874-R20 Pat.ch Cord 
TYPE lOOO-P5 V_H_F Transformer 
(For desoriptiOl13 and prices, see Ezpert.. 

menJer, NOI', '!l9 Slid Jilll. '50.) 

Dim'nllanl: (Width) 5 x ( hcigh~) " x (depth ) 
I KG inches, overall. 
N" W.lght: I ]lound. 

CocU Word 

1~6 1 Cryl la ' Diad, Mad .. la'a'· _ •• 

'0. S, P1o.ltut Sit 2.'15.8L6; _*' r'ten\ Applied ~'vr 

o\"PLfl $U.OO 

GENERAL RADIO COMPANY 
1]S MAS SACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSElT S 
TELEPHONE : TR owbrldu 6-44110 

BRANCH ENGINEERING OFFI CES 
"['II TOMk ~ M[W YOR . 

10 WEST STAEET 
TEL.-WOrl~ 2-513) 

lOS AMGEl[S 11. CH l rOU!!A 
UDD NOnN HWAAO $UHT 

'U.-NOIl,.".I·IIOI 

CH !CAGO $, IlLINOIS 
IH SOUT H MLeNIGAM AVENUE 

TEl. - WA .uh l·lUO _ 
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