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, FEBRUARY , 1960 ~ 
,..., A BEAT-FREQUENCY GENERATOR FOR AUDIO, 

ULTRASONIC, AND VIDEO FREQUENCIES 
SINE-WAVE, SQUARE-WAVE, AND SWEPT OUTPUTS 

For circuit mcaSlII'cmcnts and testing 
Ilt both audio and video frcqucndcs, the 
new TYPE 1300-:\ Beat-Frequency rideo 
Gcncmtor olTers an unusual combina
tion of features. To the Rbility to meas
ure circuit response by four methods, It 
1l(lds the rccogni7.cd ad\"lwtag('s of beat
frequency gCIlf'1':ltion of II\{' test sign:!!. 
Pl'Omincnl among lhcs(' ad\':tlllugcs nrc: 
( I) eithe>r the Huuio or the video rIIngc 
can be spanned by a single rotation of 
the frequency dial and (2) high rcsolu
lion at any frequency can 1)(' provided 
hy n. separate contl'Ol whose calibration 
is independent of the main dial set
ting. 

This new generator covers frequencies 
f!'Om 20 cycles pCI' second to 12 mega
cycles in two ranges and provides not 
onl.v a sinc-wavesignal for point-ta-point 
meaSUl'Cln('nts but also n sweep siJ!:llnl fo!' 
oscilloscope Jisplny nnd a sqUtU·L .... WII\'e 
signnl fol' transient tests. Pt'!)\' ision for 
autolnnti!' graphit rC'cording adds still a 
fourth tesl method to this lis\. 

A maximum of 10 \'0115, open ('in:ni1, 
is n\'nihble at. nil frcqucncies. An ac· 
curate output ultenuator is included to 
gi\'e output l('\'els af; low as 10 micro.
volts. Fol' i·f cit'cuit te!;ting,. addi tional 
outputs :11'(' a\'ailable in the 30-·18 mega
cycle range. 

Fillur. 1. Pon. 1 vi . .... of ,h . e . a,.Fr. qu . ncy Vid . o G. n.ra'or. 
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Gf NfRA~ RAD I O EXPERIMENTER • 
OUTPUT SIGNALS 

F()r tI !ul io-Freqacm:y Hl'tpollte ,\feat-
1UC1/l1' lIl s: A sine-wave sign;ll, adjustable 
in f.rcquclII,:y from:W (, t l ) 20 ke, pI'o\' ides 
\1 I~',~l ~igrlUl for' f n'qlI(:'Iley response meas
urement:. 011 IlUth ;lCliyc and passive 
ulldio IlNworks, t]':l.rlsdutcrs, 111111 :1('OU"

litu l dcvif.'ei$, 'I'he dinl calibration is 
log:'lrilhrnie, and the dial C:'l ll IlI'dri\'en 
by the T\'J' E [521-.\ Grnphk Lcyc'l itt'
corder foJ' p lollinll,' the response auto
malil'ully Oil logl1l'il hmic eharl!i, .\ fn'
q uenc,v-ilH'rNllclit (An dial. with fl 

I'flngl' I)r ±50 ", oITl'J'S n me~LHS of study
ing t lt(' chal'act <>ri:'ttie fif nnrrow-bflr~d 

df'vi{'I"!i, eithel' mnlH.lally ur with the 
T n," 17,iO-A :-;\\,ccp n l'ivc, 

For 'f' rtlfll!£I'1li R f's /XlItse 7'!'slll 1I1.lltdio 
Frcqrl' licit's: A square-wIn'" sigllal. :\d
jU8tabie in frequenl:Y from 20 I' to ~O kc. 
whose (1)0:1'(1111.'111 wfl.veform pcrmits meas
ur<>m(,llts on amplifif'I'S with low-fl'e
qW'IU'Y l'ut-ofTs as low as I 01''2 c, 

For i"rrqlu'1U':vllf>sJ)Qll flc ,)fMflotf'lI/cII1·fl 

«/ U/lf(lflOllic and I 'ideo Frrqllclltie8: A 
sine-wave sig!lal adjuf'tnble from 20 kl' 
lo 1'2 ;\1<:, useful in I't'SPO!l8C mC'H8u rc
nwnts 0 11 ulll':)sonit amplifi('I,!;, ll'all fi
ducl'r!i, anu netll'orks, and UII \'idt..'O S)'S

t~mi! in lClc\'lsion recpivel'S. The.6f diul , 
\\·hll ,h h8$ It span of ± ZO kt', is tli)Cful 
ill tlu' me8.lillr('m(,llt of v(,l'y-n:ll'l'ow-bfl rtd 
ci rcu its, wher(.' a knmdedl(' o f l lr(' fine 
strudure of the fl'equPl1r.'l char!l(' teristi(' 
is important, For 08,· iI10:'1'0I)l' display, 
this diul can bc drivcn by the TnE 
1750-:\ KlI'ccp Dri\'(', 

} 'Ol' J.;raphil' records, the dilll can be 
dri ven by a Typ~: 908-H Dial Drive and 
lhe data plolt/x( by UII X-Y Recorder. 

For Tra.nflif>U(-Hfflponse Tr,~I)i< at I "-idco 
fi'rl'qIlI'IH'lcs: A squarc-w:\\,(' si{!;lIul from 
20 k(' to 2 i\ l c for transient rcspon .. c 
tcsl~ Oil ultrasonic equipmcnt and \'iiJCfJ 
umplifieri', 

Fur Su:eep '/'ellt)$ at I 'ideo Frl'ljtlCncirs: 

A sine-wave signal swept at the power
line frequency over llny b:lndwidlh from 
10 ke to 12 l\ 'lc, The sweep technique 
a!lI)\\'S the responsc characte ristic nf the 
device under test to be pl'cscntcd on fI 

cathodr--ray tuhf' lind ill Ihus very usc
ful fo l' mpid production tests :Ind IldjUSI,.. 
rnclIls, a8 wcll ai$ for II~bural.Or.v measure
ments, F requcncy markel's Itt. 100 kc nnd 
I :\(c for I,his range can be pl'Ovided 1.1,\' 
the TYPE 1213-0 T imc/ FrcqueHl:,Y Cali
brator,' which is rt'(~ommend{'d for !1St' 
willt Ihis p:Cllcm tol'. 

Two _Idditional ( 'ncalibr(lWi alld en
adjul!tabll; Out/JUts are A l'ailable III Jucl.-/j 
A cCCS$ible fro m the Reor of thc I nstrumcnt: 
( I) ..\ sim'-w:\vc s i gn~d, swept al 'h,' 
pO\rcr-line frequency up to ±o ;\ Ic. with 
ccnter frequency adjustable fro m 3G to 
42 :\ [c, which Cilll be used to test Lt' le
v ision and o lher i-f nrnplificl's , 1111d (2) rl 

high-frC<luency signal adj ustlli>ie frOllt 
30 t(.l 42 ,\ l c, :Ind uscful for general test
ing ill Ih is mnge, 

CIRCUITS 
Oscillators 

Fi ve !ntema! oscillators nrc IIscd t( , 

obtain 1 he \'ariO\IS frcqucncy I'l\lIgCS, 118 
sho\\'n in tht' block diap:ram of FigUl'e 2, 

The flxed oS('ilb tor' frequencies arc 
appl'oxima tely 100 ke fo]' the low I'!tnge 
and -12 :\Ic fOr the high , Appro:ximate fre
quencies for the nlriablc oscilla tor:,; are 
170 to 190 kt, nnd 30 to ·12 :'lIe , 1'0-
~p()ctivc1y, 

Th~ sam e main tuning capacitor is 
common 10 hoOr oscilla tor!> ~tIld has 
plales Sf) shapl"-I th:I L the main fre
quellcy-dilll calibratioll is logarithmic 
from 20 c to 20 kc, The dial cllliLJration 
for the high-frequency range is approxi
mately logarith mic up t.o about 5 i\1t:. 
approachin,l!; lineari\,y abo\'c ,'j :'I're, 

The frequency of each of ihe fixed 
oscillators is l\djll.~t:l\)le over n small fre-
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• 
qlll'lICy range by mCfl.LlS of /I, !'mmll nd
ju"lalJlc cnpacitor whose dial is cfl li
bmtcd in tel'lns of the frC<lucllcy lncre
/lI('lll, iudcI)(!udcnt of ma;n dial selling. 
This is posl)ible ollly with the tJc:\t-frc
qlH'llCy tyP(' of gcncnlt.or. 

The fifth, or S\\'L'Cp. o..;('i ll:tt(l r replaces 
the high-fl'C<luency /lxe<:i oscillator for 
the video-sweep range. T h(' lunoo circuit. 
U~ It tilnall indlltlor wound 011 fl ferrite 
IOroid:lI core located Ix.-tWCCIl the pole 
pil 'C('S of :111 clcctrom:tg:nct ullci in t he 
j'otlstant lickl uf II permanent magnet. 
.\ pow('r-lilll·-frcquclicy sille-\\":u'(~ cur
r('llt in II\(.' cuntrol winding of thl' clcc
t I'IlllltL)::lWL callscs:\ variation of n1a/.tllclic 
flux ill the ferr'ite eun:, whir'h, when ()um
lIiur'<l with COllstant bias flux from tbe 
perm:l1Icul magllot, results in :l. si nus
(Iidnll.\' \,llrying flux, The pcrrnt.'abili t.y. 
and thert.'fur~ tbe induetanee, of lhe 
icrrit{' ... -ore varies with lhi~ fif'ld and 
('tIU>;('S lhe frC<lucncy of t he OSt'i ll:l tor to 

Iliry wilh a vcry nearly sin~w:\\'e di ... 
tribution ovcr 11 1':lnge determin('(1 by 
the rn:II;lIitut!e of the ClllTCIlt., Thl' fr('
q U(' III'y vuria l iun isadjustablcfroln about. 
:!t) kc '0 o\'('r I:! ;\ I l' (±G), Till' ('cuwd r(,'

qUCIIl')' ean IK' adjusted from 36 to 11 ~Ic 
by n cnp:u~itor tlcct.'8Siblefrom t he rCar :md 
±S4 ~Ic: hy a panel contml. For II '1~i\ l c 

:-(Otting, the p:wel FnE~t:£"(."Y eli:'!! iudi
enlt'll the approxima te center frequency, 

FI,u •• 2, Block d l .... 
, ... m 01 ,h" ,,,",,.010., 

F E B RU A R Y, 1960 

Both the fre<llIcncy sweep !md t.he 
horizontal GO-cycle or other powcr-lillP 
frequency dcf\t.'Ction vollnge arc sinus
oidal, rcsulting III till approximately 
lincar eRa dispia,\', 

Buffe r Amplifi e rs 

A cathodc-foJ1o\\'('I' :wlIplificr bC'twcclI 
the mixer and each oscillator decrCIiSCS 
cOllplillg bct.W(!('1I t ht' uscillalOl'S through 
the mixer to such :Ui cxtent tlmt Z('I"O 
beat 011 the audio rallge C:Ul be adjuSli:,'(1 
with :1n aCCUf:\cy of t4 cycle or less and 
011 the vicit.'O r:HI~f' wit hin I kc- or less, 

Mixer 

Thc oscilhttol' sil!lIals lll'C fc.-I 1.0 the 
grids of the 1K'lIt:tgl'id mixer, To milli~ 

mizc the distortion of thc OlitpUt. sigu:tl 
from the mixer, 9. (:ommoll biM :tdjusi
IllCllt for ~rids ~o, I 111111 No, 3 find :1 
separatc bias ruiju:;lmCnL for grid So, 3 
arc providcd, The CQlIlmOIl adjustment. 
is uscd to set output. !c\'cl 9.nd the Olhel' 
is used :l S :1 lIl'ady iud<,pcud('111 1I(Ij1l,.;1-
mont to minimize di::IOI'tiuu 

Amplifi e r 

The five-stagl' IJlltPllL lunplifiel' m:\kcs 
usc of high·u'ansl'oneluctancc lUbes and 
Ilcgati\'c fC{'(luack to slIpply nl) to 10 
volts at the high-output termin:!1 with 
loll' distortion alLd nn Otltpul-\'s,·rrc-
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Gl NlR Al RA OIO EX PER I MENTE R , 
<!ucmcy Chnl':wtNisiic Utllt is (1M, within 
± 1 db liP tu 12 ~J l', \rhen t he "ideo swccp 
range is l:Icing 11:='00, Il pfJl'lioll of the outr 
pllt vo\t :\I!;(' io,; l'Od ifi(''t.I , !troplified, and 
ff'il b:\ck to one of lhe mixer grids in 
urt!l'r to m:riutnin the swept output· 
fJ'NilIt'IlCY ch:'!radcristic fI!lt wilhin ± 1 
db (01' "ulpuL rr'~'< l uclU'ics ~I P ~o 12 RiCo 

Square-Wave Generator 

A Schmitt circuit dri\'cn by :t silH:
\\'a\'c siglm l from th(' ltmplifir'r gcrrerntes 
lhe square wu\'es. The oulpu t is de· 
r'ul lple:1 to the ou tput at tcnuator in 
ordcr tu mini mize ramp·olT, alld to kcep 
til(' t"isC' time as short as possiblC', The 
pu"iti\"c peaks uf the SqIHU'C wavc urc at 
~roul1l l pOlent ial , and so the output.. 
c'vlllai n:,! n IU.'g:lti\'c dc voltagc co mpo· 
IwnL with lL mngnitude of ono .. iI:ll£ the 
peak·l,u .. peak lunplitude of Ow ~'!llurc .. 
w(we output. A $Cp:lruto 10n'l con trol 
hn ~ U(.'t.'11 provic Ic·d fflr fOll t illllUUS adjw;tr 
menj, of thu OHlI)uL from the S(jll:lrc
w:1.\"o gCllc mIOI·. 

Output System 

A lewd contl'Ol, localed at. the nmpli fier 
ilIPUt.., permits the higll-outptlL sin c~\\·:l.VC 

voltnge to he vuried conI inuously from 
o tl) 10 VOl lS, open circuit, and the volt..
:I.!!:t' at tho O-db aLtCIlU31ot· output to be 
('o lllill!lOIlSI.v .... ariL'{i I"I'om 0 to I vo[t/ 
open ci rcuit. 

The f:qu:u·c .. wuvc output is avai lable 
only at.. tlw :\itcl!ualor output jalk Tlt e 
maximum output is ovcr 10 \'Olti;, pmk 
to peak, OpCI! ('in'uit, or' 2 ,5 \·.J! ts. pm].; 
1.0 pe:'!k, acrU~":I 75-ohm IO:'ld :\11([ iF. COil .. 

ti l/1Ioll:"l ly v:u-inl, te r!"Om zorO to rnaxi .. 
mum by mt'alls of th e s(jlUu·i!-\\'!lvt. ... sip;
Ilal l('\'{o[ co111 1"o1. 

The snnl<" l,nll('l meter is 115('(1 io indi
call' the sin(' .. w:\\'(' und sqwU'C"\\'3Ve olll~ 

pilI v()l\ngC"S lind it!"!!' l\\"f'I vo ll ap;(' ,,"cales 
:Ult! :1 till :"I(·:l.I ... l ~ il1d icutcs the ["illS si ne-

wnv/J voltage nt the high-()ut put jack 
nnd the voltnge behind 75 ohms fi t. Ill!' 
utiCHuMor output jack. Tho ;;;qual'e .. 
wa ve outpu t il!di(:~llion is the peak .. to .. 
pl':1k voltage behind 75 ohms :11, the aL
telluator uutput. j:1Ck. 

For hoth sine-II'flvc :11Id squart.'-wl\v(' 
out pu t t.he nt.t('nU:l.tor rallgc is f 1"0111 II db 
to -SO db in steps of 10 db. The at ... 
IClluntor, a recent dev elopment, Ittl S 

huen designed fOl' usc at frequencies ill 
the. kilomegacycle mgioll , :lnd tllll;;; it s 
frcquc ncy crl'01" o\'cr lhe frcqueucy nlllj!e 

of Ihe d dco gcnerator is essentially Zl!l't). 

APPLICATION S 

TIll' wide va l'iety of vui PU L fUlldiuw; 
offcr('(1 by the TYPE 1300-A Bl'fl t- Frc
q\If'IlCy Audio Gr-rl('rnt0l" sugges ts m:u,y 

appliu:l t,ions bOlh in the l:Ibomtor.\' nud 
Oil the production lillC, T he r:)'ngc of 
these applications C:Ul be pnr ti!IUy illu:<
t1":itrXl by a few examples, 

Audio Frequ e ncies 

The lISC of this gencrator ill dctcnnillo 
iug t he perfonnanuc of audio .. frequenc .... 
networks is showll by Figures 3 through 
5, Figurc 3 is the am pli tude,,\'s ... frcquell cy 
chnractcristic of all amplifier OVCI' the 
auclio I"Illlgo as recorded autlln1atknl!y 
on the TYI'E 1521 .. '\ Graphic Lu\'t·] TI l''' 
cordcr, coupled mechanil'ally 1.0 the 
gellcmlor, Thc:- rightrhlwll ond of till' 
chart shows the responsc OIL the vidrn 
!"!lugc, up Lo 200 k(~, 

T hc ose illogmms of Iligurc 4 Hho\\" 
t ll C lnmsiel1 L rcsponse of t hu samc 3lllpli+ 
fit'r, c..xcitcd by Sqtl:I!"C waves from til(' 
13('11.t.- Ft"cqu('ncy rideo Gcnerator, Till' 
inlcrpl"Ctiltion of :"Iuch PllttCI"llS is fOUlld 
in most lllodc!"tl text Looks lind in w e .. 
viotll> :ulides." ~ , ' 

Fi!!;\l1"c 5 is I he f reque tlCy ch:lr:l.clcrislic 
of n narrow· baJl{1 filler. tl lken poin t by 
puillL with t[IC frequcilcy incremcnt din!. 
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.......... • .. .. • .. . 
--I 

, , , 
! 

flgu •• 3. f .-qu I .,cy clloract ... "I;U of an .... d la amplifier .. " • • Ih ' audio .o.,gl. Gene."/,,, dial w .. ~ dri"e .. by 
Ih e Typ e IS'lI -A Graph ic lev,1 Recorde. 10 plollht curve o .. lomal;eoli .,.. aaya"d ,h. ,...inl . d port ion ", th , 
ch" rt, a .,he righi, 1II Ioo wn .... pon •• 01 fr. q ... ndn 0100 ... 1 D.,dl .. , o ng t , I lill p iotMd o u tomali. oll.,. Iou' wllh II" 

"Id e .. ,ong t of ,h, 111" 1'010" 

s,"O,~W"" • • u p .. n., 
"ldlG omplm •• at (1.11) 60 cyclu 

400 kil" cye l ... O .. Ipul """ .. I fo.m I, I hown ,,' th t 
~~~~~,~ at th ' botlom. 

I . 
l .. r 

'~:::~7~~~~:-:::: "Id l " amplifie r cha."e_ 
of a r • • • i ...... Reclin . d oulpul il 

, hown 01 I . ft, " ide .. o ulpul appli e d 10 plctu •• h,b, 
a , Ihe .Ighl. fre qu l nc y Inue ..... le ft 10 rlghl ; I cal t 

l iMe em. 

rt.tl" l r, und tr I lIglllly d lft • • ln g cOn_ 
d it;on. of adi .. . lme nl, Ce nt.. f. e q .. e ncy il 4 ,5 Mq 

1<,,1. 50 ke/ .m, 

't' FI9 .... 9, I. f .et p""" of Iel .... I. io" .. e. i ....... , " • 
.... " . .... d wilh d i .. eI o .. lp .. 1 01 IW •• p o sc ill"lor 
(,,"'ai lo bl . 01 rea . o f 9." eralo.), left· hand c ...... . 
Wal lak. n ~fD" odlu l lm.nl, .19hl_hand c ... v. 
afler od l ... I ... . nl l or betl <ha.aele. llllc , F .. qu e n cy 

01 c. nte. li n. i . 44.5 Me, 

Video Frequencies 

TIll' usc of the Belll . Frequency ridro 
Gcnel'!\\or at higher frequencics is well 
illustr~\t cd by the oscillogr:l.rTls, shown in 
Figurcs 6 through 9, which show the 
(,h:nftct('ristics of It telc"if;ioll I'CCf'iVN. 
Fig-me (i shows the ~luarL'-W~we "(>

~ponse of ! he vidf'o nmplificr a t (i() e and 
400 kc. This type of \mnsicnt testing !\L 

~::,;:~:~:~;~::;;::;, . .. pon .. o'.~"~: ,""'m,,, wove 1.0 ... th. B. ol. F •• qu e n<y 
(Rig"' ) T.,,"oi'"1 '''po n .. ta 1o.kc 

squa .. wav •• O .. lpul level for balh I llI nal, wat 2.5 
waU o, l"pUI oquo .. wave il I hawn al Ih e boltom . 

..... FIIIU" 5. Ru pon .. 01 50 ke c,., . lal flit .. , Poinl_by_ 
poinl m . a . ....... . nl, wll h ')'1 dial on a .. dio . a nll' , 
cenla .. d 01 5 ... , Ganeralo. f .. q .. e "cy Was h. ' .... o-

d y " e d wilh au~ Hi .. .., o sc ill"lo. 10 50 kc . 

::J T 
, ~ 

~ ,~ , 

p-~ 
• 
• 
or 
.J.- • r + 

" ... 
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GENER"l R"DIO EXPERIMENTER • 
ndeo frNluclwic." hn.<; Ix.'cll Ue:-('ril,.,.oU 
pn·doll~ly 11\ tllP litNilllln'.'· The 
timmdt'risli("!1 of Ih(> f!;IIU(> \·idco :ulIpli

fil'I·, us deu'rm illl'd by S\Wt'II ull,thods, 
art' ;;h\lwII ill I"i/l;ure 7. 

Fi~1I1·~' 8 ",1101\·'; :;I\I..'CP pal1(,rHs for lhe 
~lll1ld di:'wrimin:\lor of It t('levisioll r{'-
1'('I\'l'r. 

\rith till' dir('cj output of tlw SlI"eel) 
p;('nC'raIOl", "hi("11 is 1I\'[lil:\l,l(' III the rear 
of lilt' (I;(,IU'raulr. it iR po"-Sib\(' to nl(':lsure 
tile i-f r{'SIXlII;;t' of l!~I('\'i;;ion r('("('i\'l.'I'$. 
Fi1(lIr(' \}1;l1O\\·5 thc i-f 1"l'l"i1)()IlH' of the 
prC',·jl)ul'ly ilIcl1tionf'tJ \elc\"i;;ion rt'ct'iver, 
hoth h('fol"e tlntl after :UIjW<'IrH'H\S for 
til(' hl'~t ciln!"UC'lel'iiltic. 

AM-FM Receiver 

.\If':t ..... urem('n\s on tl.l1 A:'I l- F i\1 tUller 
art' ;;hown in Fi!;urcs 10-12. Figul"{' 10 
Rhuw;; thr j-f chur9.t'trri!llir M llH' F)'l 

~tion; FigurC' II shuws the F:\l dis
triminator ehar:\t:It' l" i-ltit of t be same 
tuner bOlh with and witlrolll l he i-f nffi
plifier iucludcd. 

Figure I~ shows Ihr ('h:lrntterislic of 
the AiI£ )4t.'t:liolt whell lil t' fn.'tluency is 
swept f l·OIll pitht'r rlld :lIld wilh both 
curves SllPCI"j)lIs<'t1. TII('se cUI·ves show 
tile distortion (":lulSt'ti by tl sweep m.le 
thal is U/(J high for lil(' (·it·I:UiL being 
t(';;lC't1. 1n this instanl""t'. the disturtion is 
1I0t great, nnd the {'irC""uit \\[IS l1(ijustc<i 
so that approximaw minor image char
ach' l·isl i c~ Wf'I'C nblaillcd ill t ile two di
rections of sweep. 

Other Sweep T ash 

Figure 13 is til(' fn'fluency ref!lxHlsc to 
il swept frC<luency of fl transistor \·ideo
frC'qucllcy amplifirr IInder di lTcrcnt. 
conditions, as mi!!:ht be cucounICr(:'<\ 

v ~ , -
, ' , _'- ..J _ _ _ 

... Fill'''' 10. FM I .. f cho.ac".;",I. of a .. fM .. "M lun ... C."". "'eq .. e".v II 10.7 
Me: 11.11) .... lth ",a.k .. .. , 10.7 M.; ( .... ,.') . .. "' ..... lth .. ul ",o,k •• ; I,io"') .... Uh 
loo.k. ",o.k ... '.0'" Ih Typ. 1213 .. D TI",. f •• qu."ey Callbr .. to •• Se .. I., 

100 ke .rn. 

Fill .... 13.IT<If)l F"qu,,,,y .. Ipon .... '" lro""I ..... ""'pIiAer; '''"g', D I" ID'-
Me; 1.,,1 •• I M. e",. (C"" .. _ &of_) _ .. po ..... h"roct .. illiu "bl"ln.d 
du.I .. O "dIU.I""n' of Phe 1r" .. II.,,,. "",pUA". C ...... po" ...... h" ........ po .. .. 
h .... D II 10 Me.:; Ih. I" ...... po"""' .... lIh " .... ". f"q ... n.y of II M ••• h" .... . 

" ptok "I .. p ..... I ... ,,"ly 13.5 Me. 

1,'1 ~ 
... Fig . II . (l.f,) FM dlu.I",ln"to •• ha.acl .. I,lIc ,,' th 

lUll"', ,ll1n,,1 through I,' o"'pl;A .. , unt" , .. qu .... y. 
ID.7 Me. IDO h.",. (f/iohlJ DII .. I"'ln"' ..... h", ... _ 
",1.1l •• lg .. ol Inl" A"I 11",11", 10 'hal "'pon" I. 
.. 01 1I ... lltd b, I-f .hDl" ... II.IoIl • • 5 ... 1 •. D.S Me e", . 

... Flgu .. 15. 50.1 .. "nd _"II.I ....... on ... h,,"' ..... 
1111 .. ,,' (I"')" S.M. quart~ 'ryl l,,1 a .. d(rivl.I)" 7 .. M. 
'ryll"I, whl.h ,h"wl " n." .. dary ... "n" .... "b"ul 
20 k. "b" .... , .... d" ...... lal ... i .... I,,"anU. S.al. 
I. 4 k •• "'. O.n .. ator ... "h"liI ..... al appli.d I" .ryl-
1,,1 Ih, .. ugh D ... IIlOn ... OI.ill"IiI"'''' Ih" ........ ,,1 .. 
101iI' ... "' ....... 1 ..... Of dial "f 1I. ".''''or .... DO 

...... pl wllh Typ. 175()..." S ...... p Dn ..... 

~ 

-" - \ __ -=- __ . ~--c 

"', 
~ 

f>'" 

....J 

r 
" , 

-' 

'-

'-

L 

~ flgu" 12. "M 1-, ch .. ", .... llIle 
.. , Ihe lu ..... F •• q ... ncy DI un_ 
I .. U ... II 455 k.: Ic"I •• 10 
ke / ..... (Tap) f •• qu.ncy 'W.pl 
'rom I"w ID high ' .. qu ... c,: 
t&of"",,) f",,,, high I" 10 .... ; (n,," 
tor) b"lh Ir ..... l up •• poud . 

Flgu,. 14. (801_) Thll pol .. .. 
I ..... h ...... ' " IhDfP """n" ... . 
"nd "",,,dl on •••• 11 . .. ' •• _ 
" ... pl. of Ih. vDlu. of ....... p 
",oth"d. ,,' ", .... u •• ", . .. I. WUh 
" p"l .. t .. by .. polnl ... . thod . th. 
.. ,on,," ..... ight . a.ily ,"ca,.. 

d . '.cll"II. 

• 
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• 
during adjustment of circui t ca pacitors. 

Figure 1"'- shows the frcc!ucncy re
sponse or t\ lrnnsistor amplifier wi! h sharp 
resonallcell, which might CllSil," go UlUJ{'
te<:too iu 1\ point.-by-point measurement. 

Mechonicol Sweep Drive 

For oscilloscope display with 1\ Ycry 

f E BRUART , 1960 

Dt'ivc is tccommcndcd. Figure 15 shows 
the characteristics of II qU!lrl z crystal 
mcnsurcd ill this way. 

for graphic !'(''{."OI'ding, lhc TYI'~; 008-R 
Dinl Dri v(' proddes :I hori7.0ut:l.l de
rtC(:tion voltaj.'(c prolJOrtiollnl t~ dial ro-
tation allgle and is suit:J.blc for lISC wi th 
nn X-V Hccorder. 

slow swC<'p mtc, the Tnt: !750-A Sweep 
REFERENCES 
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SPECIFICA liONS 

OUTPUT , O,,,,, .. ( 'jr. 
frrqOUIlCy /{mr{Je Siglllli A m plil ,,,le Toleram:e lin l'ella lloC" 

20-20,000 e Sine 0-10 \' <±0.25 db I 820n ±2';i, Wn,,(' 

Siuo <±0.25JII 75n ±2'1, 20-20,000 c 0-1 " 40 {,,20 k, ' W/tve 075dbflt2Q,' AU('nualOT 

Squat"<' 0-1O"p-1.O-I' 7Sn ±2<'; 
20-20.000 e W!l~ (0-2.5 v ' .... Io-p <±O.25 db AttcnUll.Inr ll.(:ril<!li 7sm 

20 ke- 12 Me Silll' 0-10 v ±1 db 820n ±2f1 W al"(' 

20 k .... 12 Me Sillf" 0-1. ± I db 
7511 ±2<'; 

W IIV(' AtlN' Un!<lr 

~ulln' 
0- 10 v ] .... w-p 

75n ±Zr-:. 20 kI'-2 Mc 
" ,U'l' 

{0-2.5 \' II-Io-p ±O.5 db ( Atten\ll~ll)rl ncl"O$ll 75n1 

20 k .... 12 l\lc Sint'- ± I dh Cent(,f "'I"I.."q. W,'l\!l' 0-10 v (up tn 12 1'1,.) 820n ± 2("";' 
0-±6 M r' SWCl'P 8W(1'p· 

-
20 k('--12 !\I I' Silll'- ±I db 750 ±2C(. 
Cf'ntt'r Fn"q. Wave 0-1 • (lip tn 12 "I f") (AllClllmtor) 
0-±6 Me SWI~p SII'{'(' II ' 

30-42 :Me Sine Approx. 50 mv ± I d Lu Approx. 50ft 
' ''live 

3642 Ml' SinL" 50n nr hit::;hl.'T 
Centr· /" Fn-q. Wlwe A ]IJlTOX . 100 IU\' ±2du" load 1"I..'( ..... m-
0-±6 !\I I' S\\'N'p S\\'l'Cp· mcndoo 
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CHNER"L RADIO EXPERIMENTER " 
fr-equ .... , C ...... oh: The rollin l'Ontre! h:lll II. ditl.l 
.... iln Iwu ~uJ~. 

TIl\' inu("r ,",,':\II' I'I)VC'N tnl' :ludio mn~ And 
ill ..:aJibfllt(oU rrom 20 to 20,000 "y,'I, ,,, p..r eo'()
ond with u trll" iogllrithmit, di~lfibution, The 
totn\ IICll\r \I'uglh i.i npproximntdy h'lI IIH'h~. 
The ~ ffcl.-,tivt' II lIgi .. of rotati"" is 2.lOG Qr SOo 
lM'r d.'.'w:'" nf frt'qtu:ncy. 

Th,' Vllt"T 1j{',1\(' ('()V(>r!l the' vid"n ruul(l' ,md 
is "alihrM,'!! rrom 20 kilul-' .... d,18 1)I 'r t!<eoonu 10 
12 llI!'g:wyd''''I)I·r'''.'t'ond. TIlt' ;w'nl,' i~ lLP\'TOXi
m!l.tdy \oK"n1 hlme hilt allilron('h('~ II illt'lif 
di~lribution "t thl' big.h-(N'qU('I\('y {'"d, Th(' 
IOt,,1 "....nll.\~ul/ith i.;!IlPllruximut(>ly I~ ,I ... hl'~. 

Thf' (rl'f')ul'tI\'y-ilwl'('mNlt dill! for 11u' auelio 
raugt' t~ e~hbf"l,·d from -50 1(1 +50 I'YI'II" rJl'r 
i'<~'Ond, • .nd lilt' fn.'ql1('llCy-inc,,·mcnt di,,1 fO'r 
tiw vi,I, .,.., mug., i!! (':llibr:\hod from -20 to +20 
kd",f'y\'l,,,,, I)('r ;It'1'C111d. 

f"'qiH"., Conbfotio" " ..... 0. , : 
. I udj(! Ua~: Th,! (',.libr'ltion or til!' m:lill 
f n:'<lu .. n.·y dial ,':m be ",Ii,,!! upoOn lI' ithiu 
*0 ,.; + I cyd" l nfter the o><fllli\lor hfl,oj I)<",n 
oorl'f'l·tlr IK't 1.11 ~I'ro Ucut. T ho: ut'..:ur:l.t:y IIf 
~':l.l ilmltll'l'l uf th" fl'f-qIl,~n<'y-int:T'l'm"n! dial ii * I ,'ycle. 
Villeo liarlfC "rnJ Vidw-8u:et'jI n"'l{Ie: The 
f'alilm.lion ,.,(! h ... mflin frequf'IlI'Y dilll ('lUI I.w 
,,:Ii,·t! u,,,,,m wlLhJtI ::t:(J % + I kt:) from IiIIO kr 
to 12 ~h' IlIId wit bin ±(2'C+ 1 kd ut'l . .I"' 
.'i(lO k,' Afwr th" o..t'i1i1UOt h"'l b"""'l1 '~lfn'(·tl~· 
Ill'\. tt) ;"''11 lot 'tI\. Till' ,u'('unIf'Y of ,·n1ihrntiou or 
th .. , fn'('jU ... 1H'y-itlt:n:mcllt di:J I ~ *0.5 kt" The 
fl'f'<llh·nl'y.jllf'",ffif'ut dilll is unt l'ff"t'ti"I' on Ih(' 
,II)~,.)-Sll .;..;p ,u..sGl':, 
t •• o-BeOl l .. dl~otOl' TIl" output voltnl<'t{' r Ii!- u~'J 
to i"IIo""I!.1' 7: .. m 1"'IIt. 
f..q ...... , St .. blllty , 
A ",;lj" UlIIl{lf : Th,' drIft frum ;. ''(llt! liti\ rt i~ k·SI! 
lImn 20 "vf'I('I't in two hourll. 
I', .. ku U"iIO(J: 'fb,' drift frolll Ill~lld "llIrl. Iii iI.'IIiI 
lhllTl 20 kilnt:yd.'t! i,l tWII huu"... 
O"'p .. ' V.I,,,,.,.,, Th,' p(tlll'! Il]('tl:r hilA t"'U \'ult.
III(\' ,enh"" (I I" 10 alld 0 10 a, ,,,.d :\ db ""all', 
-20 ,It.. to 0 dh, ",f ... rn.'!! to fuJI ,h-fl''('\lon Oil 
tl1l' 0 1010 ';":\11'. Calibrl\tioh (II'I'Ur:'I'V i~ 1I'lthin 
*3'1 u( ru!l-..c"I,' d('H('('tioll rnr "I"'" WIW~, 
±5('; for "Iunn' ,,·8V("". Tit.' ,· ... ltng. - Sl'1l1l'>J :,"' 

.. 'alihr,,11'I1 w indkutr' th., r-m·~ ""hl<' flf "ill('
",II,',,' llul llUl Vl,lt'lS" ,md thl' IIo..'uk-IO-JlI'uk 
v",hll'uf IIQUIII't'-wflV" (output volt:,«,'. Th,' ~1tI .... 
"av,' vlJltnwti'r is ''Oml<'<'l<'J III "'ri"~ I< It h II 

IO-... f ""I)llrilor III lilt· IO-voh outpul. jll.·k. 
O .. lpul Atr.n .. oIOl< Till' i5-<lhm uU('lIualor lul.'l 
"i/i:ht ~tl·I).' of 10 tUI "''''h, willt:ln nr(,lIrllCY of 
:1':'i (if th,' Homill/II llltcnulltlon. ~I II"lmum 
,.utput frum thl' :<1 !I'nu,,\or i~ un.' vHlt for "illt,
WII"f' nU'J,uL, 10 volt.~ ,,,,,,k-to-lM'uk fnr !II1u: .. n ... 
wuv" l,ul]lu1.. :-:i"''-",(I''(', ful1-t«·: .. II', 'JI>f'n .. dfl·uit 
\·,'Illll(l·~ '""! 0 .1 mv, 0.3 tUV, I lUI', a nI\" , 10 nw, 
30 my. 0 .1 ",0,3 v, "nd I v, Squrr.n'-wll,·(', fuJI-
1'\1.'11](', ('I)I'Il-dr,·ui!. \'"It.:lgt'll a,,' I my, 301\', 10 
01\',30 !ltV, 100 m,' , 300 IllI', I \', 3 v, :\.Itd JO ... 
HOIlto .. tol D. I'IKt'on Volt .. g.: 0( ""'It~ ut 00 .. 'yrll'fl T,,,, 

(or powcr-line frt'qllcltcy) :In' prvVilk'tJ for 
boriwutal ,Id]('(·tion or 1'1 ellthod ..... rny o:!C:illn
scope. Siurl' hOl h lhiiJ \,01""11:1' /1l1d 1hf' frf'{Ju"nl'Y 
distributi<)n I'f IIi<' ~\\'''I''f) IIUq)lIi "ury >:lin" ..... 
oidlllly, the ().oci\lOil('l)IM! /J:I" .. 'rn i~ Rpproxim.'l.t!'-
1-" ]jill.'! .... A blnnkinl/i "0 bog.' (."JC}..,·olt, Jl<'''k-l ..... 
pt:nk, &111:11\1 w'IV" ) is ,0.\"" "" I'" li,'(1. 
Sq .. o ... Wo". Cha,oCI •• I~'ICI' AI. (j() t')'d('~ t hl' 11'\" 
/11'<' flat, withiu 2 '~0( th,' l.lI l: Lk.lll-I",,,k 'Imp i
tUdl', "t 2() ('Y"II'~ within ti ll. ilise: tim ... flOr 
fl'l'lluem;it'8 {rum aoo ke tn 2 ~ I l' iii IC!lIJ tlwn 
75 mil1i 'nit-ro,;('('O'ld~. ,H 20 kc tht: ri.",' till!!' iF 
fLpproximatdy 1,'iO milliLnirT'OW'l'Onds. OVl'r
wont i.~ Iloout. 10':(, of the III.'8k-tlt-I,,-'ok output 
""Itagt" 
HOf"'O"ic O;lIo .. io .. , TIlf' lOlnl harrnollic dis l,or .. 
It,,,,...r Ih ... ~'"''''\\'fI\'C ou\jJut i11~ th:m I t} "r 
output on lhe 20 c-20 kc trutg(' IIl1iJ I~ thalL 
,, (; of outllUL on tl\l' \ Hn:fl 811'':';1' :lnt! 20 k ..... 
12 Me r:ul.f(t~. ,,_c H .. ",: ~ thtlll 0 . 1 '1~ of the output for 
\'o\tml't..~r reAdings IlI)()v .. • 107~ of full ;;(':1/0. 
T .. "'I .... II: '1'1'1'.: 8 74 Cnn.~i:ll T('rlllirl:ll ~ atc pnt_ 
vidl,<1 for all output>!. 
Mounling: Ahuni lluIll , 19-inch, n ·by-r:l(;k I):ln .. '\; 
"Iumil\um ,','billel. For l"b ll' mr>uuting Tn'Po 
I300-A I\ I), "IUllIinUIll .. 'n o.! ftuttlclI nrl' suppJi,xl 
t() fit cnds or ('nuin('\; ror r,.J'ly·r:<rk mtlutltitll( 
(1'\,1'.; 1300-AR1, hr:\\'kd" for h'lldin,l( (mhil!!'t 
in r:ltk .Uf' :;UPI,li('o.! . H('!n,··r:ol'k mouuting it! 
!IO :lI'T11Ilg<'d thM 1):11"1'1 tlud ('hllMh< f'1lI] I,,· N\

mOVl'd from cnhinet. IC",,'i,, ~ "RLiltl·t ill 1'11('11, 
or enhilll't {'I\tl 1M' remOVl'd rn,m n'nr of rll('k. 
Ic:\\'ins 1):l.tlcllll\:lI'hl'(l til r".k 
Pow .. s .. pply: 105 to 125 (or 210 to 250J \,.,It", 
.50 tQ (j() f'vrll'.~. POII'l'r input tit 117 ,'ulld is ;Ip __ 
JlrolCim!ltl~Y 175 11'1111.><. rn:tXlmtlm. illslruml'nl. 
will opcratl' IIOTllU,Jly , "x"" pt ('II' ~"'L'CIJ (lut
pUl , :It slIpply frl'IJIlf'ltI'i "" ull III 400 c)'1: ClI, 

PO""'I' in put t'!"·.' p t,,df' will !\('I'1,' llt l·i tlll'r 
2-lI'in' CTI 1'.: CA P-:35) .)f ;j-lI'lrl ' (T l'Pt; C AP-
151 11011'('1' f'OrtL 'J'WIl-W;N' to ro i~ "lIpJll it'd. 
'"M Compl.",.nt: 

1 - 0132 
I - 5().51 
I OOSO 
2 - GH)7 
4 -OAI14 
2 - IiMlii 
l -6A,l(i 

1 GISAi 
I - OBCI 
I - GIIK 7-B 
I - GBQ5 
I tiJO 
4 - 12AX 7 

Au .. , or'" SuppU.d, Ott.\ TI I'!; OA P-a5 POW" T 
CoN; two T\ 1'1: SioI .. !tZ,z 5O-ohm ('"li·b Cord~: 
'.Inc T\I" ; .'S74-J13 75-<ihm 1'1I1f'h CurJ; thrl~' 
TI"'" 874-C58 Cllhll' c;.-,tlUl'rl(ll'!!, (ltlC Tn'~ 
SN .. Q2 Ad"ptuT. ,mt! ~JI:lrl' fIL"·s. 
Oth •• A ..... o.' .. Avollobl" T, I'!, 1521-,\ Oraphi" 
1" ,,,<'1 H .... '() .... It-r r.lf lIulOrnlllie rN'(>rdiuII:; tiL 
nudi!) fn.1IUtlwi('I\; T II'I: l iW-A Swc'('Jl Dril'(' 
for "'!OW-;;;I"''t'tl ~\\'C\' lli"~; Tl I',; UOS-H Dill.] 
Dri"" for X .. Y plot.!; rl'1'~ 1213- D l-uit Tim" 
Fl'l.'qucttty C"lib,-"ltlr fot liUlinl!. mlltk!'T:<, 
O'm.n,io",: HI {width) It 15', I hl'i~ht) x I I ~K 
inches (depth) ove.r-nll . 
N.t W.ig h" 61 l)(Iund ... 

COOfl lI'(Jf'd I'riu 

1300-"101 ! lIeat_f<eq ... " ., Vld.o 0 . " •• 010. (Ben.h Mod. 1) 
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n FEBRUARY , 1960 ~ 

NEW COAXIAL ADAPTORS 
In line with our aim of providing low

VSWR connections between coax;al lillc 
circuits fitted with THE 874 Connectors 
and all other commonly used types of 
connectors, adaptors to three relatively 
new types of connectors, Typ}; SC, 
TYl't: T NC, and '!'yPt; LT, have been 
added to the line of TYPE Si-l Com
ponents. By mea ns of these adaptors, 
the comprehensive General Radio lille 
of high-frequency instruments and com
ponents call be applied to circuits fi tted 
wit h these con nectOrS with only a vcry 
smull increase in VSW H. 

The Tn.; SC Conncctor is similar to 
a TYl't: C but makes \If'.C of scrc\I'-lypc 
locking arrangement nJ.ther than a bay
onet type. There llrc ot her minor dHTcr
cnces, and conm:ctors of the t.wo series 
will not. male with one auother. Adap
tors fro m T YPE 874 CoIl1H'ctors to both 
male and fe male Tn' liJ SC Connectors 
have been t.1csiglll:d . 

A similar modifica j ion of the TYPE 
B i\C COllllcdor ImJ:! r·CSllltcd in til(' 

THE TNC Conncctor. T hf'rc.arc sc\·cml 
versions of this connector, which dilTer 
slightly from one another. The new 
adnptors to T H E 874 Conncctors, the 

C(Jlltai,1.3 
Type Type R74 ronnpc/MS aM 

814_QSCP 
814-QSCJ 
814-QTNP 
814-QTNJ 
814-QlTP 
814_QlTJ 

U. S p"\,,nt :\'n. 2.549.457. 

Type SC Mare 
Typ' SC femal . 
Typ. TNC Mol. 
Type TNC F, mal , 
Type LT Mal. 
Typ. IT F.mal. 

! • 
flOlU.OlC'1'- "LOICGOC"<Q.U 

Flgu" 2 . Stonding.woye .. dio of lypr«.1 polrl ot 
odoplon 01 0 function of f"q uency. 

TYPE 87-I-Q"XP and the TntJ 874-
QTKJ , nre dcsigned for prOper matinp: 
lI'ith lh aSn.ndia vcrs ion of this connector. 

The T YP E LT Connector, intended fO I" 

usc with large-size Teflon cables, Tn'ES 
RG-J 17 alld TIC-I J8, has come into 
wldcsp,·cad usc, and low-reflection con
nections cnn bl' made to it by lise of 
the TYI'E 874-QLTP and 874-QLT J 
Adaptors. 

The reflections introduced into !\ 

matchOO 50-0hm line at various fre
qllcncies hy typiclIl pairs of adaptors !lre 
showll in Figure 2. The \ 's \\rR of :\. 
s ingle adapto!" will, in general, be lowcl" 
than illdi..:atoo by Ihe eurve. Voltage 
and powe!" mtiuhrs of these adaptors are 
listed in the table on page 12. 

Pils Code iVord Pri<o 

SC l,'clllnie CO.\X('A'<:llElt $9.50 
SC Male rO.\Xf'OSTEI( 9.S0 
TNe r('mni,. C' )AXTU:<KEIt ' .00 
TNCl\Itl.I,. cnAxn' NSIW 8.00 
LT r ('fJla.lc COAXi,(")lIlu:n 23.00 
I.;r l\"lale CQAXI..ACGER 23.00 

figure 1. Ty p. B14-.... lTJ, Type B74-QlTP, Typ. 814-QSCJ, Type 874. QSCP, Typ. 814_0TNJ, Type 874. QTNP. 
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~ GE N ERAL RADIO E X P E RIM E NT E R " 
FOR THE CONVENIENCE Of USERS OF TYPE 874 COAXIAL COMPONENTS, 
WE ARE LI STING BELOW THE VOLTAGE AND POWER RATINGS FOR ALL '""'" 

OF THESE ELEMENTS 

,\flU. Mlowabk 
A~'C"l1ge PQUX,' 

Typ' Name 
Pook I'Q/./agl: at 1000 .lIe 

I' olt& (int'4!f&dy 
proportional/a Bquare 

root oj Ir~ut:~II) 
-

' 74.8 llasic Counector 1500 1,'iO w 
874-L 10,20,30 Air Lines 
.,4-EL Ell 
174-T TI'{' --
'74-C, ca, C9 CfllM Connectors 1000 ]50 "' 
. 74-R20 P"trh Cord 

---
.74-C5I C"h[1' Conrl('ctor 500 55w 
'74-R'l1 Patrh Cord , -
.74-LA Adju"tahh' Line 1500 100 wt 
'74-l11: AdjIL~tubll' Line 

--
.74-1( C..upling Cupal"itor 500 55 w 

.74-F 5 .. , •• Fillf'1"lJ 200 55w 

'74-l8A 810\ h'{l Linu 1500 150 ""t 
f--' 74-08P, QBJ Ad~tptor to IINC 500 55 •. 

OTNP, QTNJ Ad:lptor to 'rNC 
auI', QUJ Adaptor \ 0 ['III' 

- --
.H_OCP, QCJ ,\ d"plOr to C 1000 150 w 

ONP, QNJ Adflplor to N 
ascI', QSCJ Ad"pl()r to se 

'74-0HP, QHJ Adllptor to liN 1500 150 w 
all', au Aduptor tQ I.e 
Qll', QLTJ Adrtptor W I.e 
QU3 .... , QVl" l Adilptorl! w 
QU2 .... , QV2 
Q", lligid Lines 

• ~'or pub"", _Ir po .. ..,. rau,,'l. La ,he a~ .... ote PO""'" rntu'1! d"'KI«l by the duty ~)'d~ .... "hln yoha", lomu.atlo .... 

I For ( .. m,aneD' ;"" .... 11&110 ..... 30 w mlU'Olum a ' 1000 ~It. 
/I, bl~ po ... ano. the Output 01 tb .. , . ,.. ... 1 diode In"'" be . buRIe,1i to limit OUtput voll&&e to 2 V 

NEW REPRESENTATIVE FOR DENMARK 
We announce til(' appointment of the 

Danish firm of Semler & i\ lauhiasseil us 
exclusive Gencral Badio reprcscntative 
for Denmark. EfTe<'tinl February I, 
1900, Semler & i\latthiassc.n took over 
tileS(' responsibilities for i\ logcnl! Bang 
& Company und is now directly sen·jng 
our l'ustomers in Denmark and Grccn-

lund with competent technical as"istallee 
and ad vice, 

All inquiries, whether technical or 
commercial , concerning General Radio 
products, should be addressed to: 

Se mle r & MaHhiauen 
Teg/vaerksgClde 22 

Copenhage n, DenmClrk 

General Radio Company 
.. ';:, ..• 
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