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SPEWING UP THE STANDARD-SIGNAL GENERATOR 

'I'hi~ /I~lide ,feJuib"j ,h.> medmllic,,1 /CfliU rf!8 f)f" n"W prrci&iQII $/f,,,,",,r/-$i{llll l ' 81'IIero/(Jr 
wh ich ",,,,,,,.,,/1) J/Jertl~ "/' rOlltine &/'IIIJ(lfil mc< • .,lureme,,/.$ 011 bromlOIlM rf'Ce;nlr-ll. TIl<' IIP.W 

urlie/" by Ihe desigl''' ' uf Ihe jll$/rIt"'''''' di~c,ule~ il! eiec/rief,' fp('lIIre~ 

A 
YEA H or Inore ago. the 
Genera l Hadio COlllpllll) 

hegu n 11 stuti)' of measure· 
Ulcn l I cchniqlh~ in the tie

, clUpIIICI.1 a mi .It';; ig" lahora \oriCII of 
lI.e nulio induSlr). Atte ntion naturally 
r,wlI"ed nil Ih(' I;;tlHul anl.;; ig lllll ge ncr
a lnr ami itJi !u· t:(" ,,~(tri,'i', since cme of the 

~I' I d(' l>ignf'r-!I III U81 pl'c;;si ng pl'Ohlcrm; 
;5 Ihe l'I'ulual;(l1l of I,; ,; IlInlld ~ IIy 
Ulelln>' o f ti l(' ;; land llr(1 I.K .E.· I{ . M .A. 
Uroal l,'U5t ·rCI·c;vcr tcsl ;cl. These t es l ~ 

clen 1(lke prel'cdcnce over 1111111 '1 ;111· 
PQrlallt .If' toi ls of Ilcsi{;n, bccullsc ('vcr~ 
c ngi neer ;,; a Illelllb~'r t ) f a eOllllller
cilll manufac turin g orguni'l.utioll whose 
manugClllclIllllUlI l be ke pt informed uf 
tile IlCrforll1 allce of ils prOdul'1 in corn
l,lCliti.)1I wil h lhal of ot her COlli 11 11 11 ;(''; 
in the fiel.1. 

CO{Jfercnecs wi dl rcpre..enlalivc e rt
gi ne('rs in the industry shorlly \lnco\' · 
crcd tue fael Ihlll improvell1en ts in 
both lhe elcctrical and mechanica l 
design of standard.signa l generators 
would be welcome. Electrica l improve_ 

IlICIlI S would inchHle such po inl s as the 
nlinimi 'l. ing of frC1lttt' lwy 111011 ,,11It;on. 
the 5O·called f1 y -,\'hc('1 cffec /. aud Sl nl) 
field s. '1 echan ical i111 prOI'f'IlICIl t s \\ (JU It! 
;nclude a "carran ge trtc nt o f (" "l1rols 
so that Ihe stltn(l a n l Iei' ll' eQuid Ill' 
111 :111(' " ith g,'cat et· l' IICcII. T lli ;;; \\ (lul.1 

i/l "olvc "..)IIlt: lhing of tl ... ~a llle ki nd of 
trani'fOflllllt;on that radiI> ,.;c ts WI'ul 

thruugh in Iheir prog:r{'~ " fro m Illc 
" Ihree ,liar' to the ":<in gle cl!lllrol " 
s lUgc . 

Thc result or lil t! s /lllly was t he new 
TYPE boo·A S tandard-Signal Gene r

n tor in which ma ny rad il 'all y II CW idea .. 
in d eCl ricnl and IIlcdmrucal design 
\\ere \\ orkell out . 

• • • 
An) ilH'reasc in the spec!'1 flf IIInnipti. 

lat;nga sllIndard -signal gencratormu,.t. 
or ncccs.;; ir y, he dependent 011 the oper· 
a tion of two conl rols: the out pH! \'olt· 
age adj ustment. and the frcquelwy 
adjustment . A third , the (re(IUcuey 
control of modulat ion vol tage (or fidel· 
ity lests, lIlust a lso be considered , even 
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FIGl'Il1I I. Panel ,j .. ", o( Ill{' Tn 'lI 600-.1. SI,,,,,lard.Signll l Gl:ne rp to r. AI IIII' 111'1'''' lefl i! III" 
.·h.,,, ... I .... '"'.; ,,,, ""'il('h ~nd iun"t'tlialciy bclo,", ;1 Ihl:' ..e[e(:livi l)' Or ~ki'OI')de& ... o (J'·~..o tl arH'l:
,"'", Inol. \, the right i~ Ih(' l"o-~t~l!(' allClluutur @ho"'/I in de ill il in Fi lt",,·.1 p,,,1 It) the 1.-ft 

uf i l the voltmPl .. r for indi('u l illg ;, ttermator illllUl 

thuugh Ihi ll IUHlio-frClIuCllc) bOUrt"C j,., 

1101 n,;uull y .. pari of Ihe Siundard· 

Sigilli I genera tor proper. This point ca n 
he ,lisfKlsed of at once 1,)' not ing LIia l 
the reeenlly developed TVPE SL3-B 
Heal.Frequcnc~ Ost.'illlllor meets a ll 
the 11811 a l mod ulation-sou rce retluire 
me tll S as to l)Ower Oll lput , purit y o f 
v.1I \ c(orrn. ami ease of manipulat ion. 

.\. st ud y of the different methods (or 
adjust ing the outrut voltage of a signul 
genera tor sho\\ ed tha i a marked in
crease in speed cou ld be obtained if an 
auenuator were built 10 cover the en· 
ti re range in small enough discrete 

inl en 'als lu make reulling a meier lilt 

necessary, Prev ious practice had beel! 
10 usc Ihe a llf'n uator only as a mult i· 
plier for the ammet er or \'Ollmeler 
indicllling the a ll enl/illor input. Th is 
wa s excellent {or certain types of \\ ork 
bu t a great handica p where sl:lCcd is 
essen ti a l. This was due not only to the 
necessi ty for an added control bUI 10 
Ihe fac t th a t inlcq>olaling 0 11 a meier 
is a lime.was ting process. 

When the actua l design of the a l· 
tenuator for the TYPE 600.A Standard. 
Signal Generator was considered, it "'""' 
was found that the decibel or logarith . 

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



AUGUST, 1931- VOL. VI-No. 3 3 

'" m it.: I} pc "l,,1 nIlIOY IU ct'h ll n if'a l ud vn n 
r tages. The logarit hmil' a ll ClI lIa lor is 

uot 0111) easier 10 huil t.!. Im l it 1II11 kcs 
IK'li'i' ihle incrClllcnlal ,ltria tio l' s in lie
eor(lunet' ,\illl Weber's lu\\ for the 
responsc of t he hUIIHIII ca r 10 a ll t'~(C il · 

iug 61;lI1ulll .... Tl,is fu e l \\05 recognized 
\"u~n the s l llndar(/ I.n.E. plotti ng 
pllpcr liltS la i,1 uu l , since oll lJml 
volt agcs. " hid, lire the onl i ll lllc~ 011 
the select;,; I) alll i 8(' n~i li ,i l }' 11ml 
band-" j,h', \'h a r lS art' arra nged log_ 
arirh rn i('u ll). AnOl hcr ", ' va nt age ap
peurctl ill the making o f seJel' l il it )' 

11',, 1. alltl 'his II ill he rd '"rrefl to la ler o n . 

1\ due [II Ihf" i'Olu l ioll o f " ,e fre
i/ul'II('y-:uljustmc nl pruhlclII \,as fllr
IIj ~hcd 11) lilt' spc('ifil·lI lion.s for lIu' 
l.U.L- IL 1.-\ . SlanJllnl leSls. T he .... 
"'lllldards N"COIll IIIClld Ihe tcs ling of 
t.rorukllst rl'eei\(~rs for !!emili, il} I1 l1d 

fiill· li l) III 6()O, 800. 1000. 1200. UIIl! 

1100 I..c .. alld II .. ,! tesl ing for selec' l i" il} 
lind hand'lljdlh al 600. 1000. alld 1100 
ke. Sillet: IIII I} t he,,;' fretillell!'i,'" a rc 
n:llllirNI. Il l{' oL\'ious sol utiou WI,S to 

build an O!;t' illa tor " 11Ose fr"{llIell"} 
"II" adju;;laLle to the .le., ire,1 "alue~ h.\' 
mClIlI!; of It im i lch. T llis cli lll ill ll lc{1 all 
t llli hratiQn cll tl l' ls a mi the loss of l illie 
,wcasionell iI} cha llg-ing from o lle fre· 
' Iuent:} 10 a nother. Liler 0 11 il "as also 
fOllnd lhat Ihis permitted sim pl ifi!'a. 
t ions in the arrll llgellll' lIl S for Ili kin g 
liuud · ... id(11 lind !M! leeli, i l} r llIlS. 

U) IIlIlking selec li vi l} tests at till' 
Illree sHllul:m l frequeLlcies 0 111). lie 
l'OU III illl·lll ile un ll u,,-il iar} d ia l COli ' 

troll ing Ihree &traight. lillc. frequenc} 
l'onden!!erl'. olle for eacl l 11';;;1 (requency. 
Then. II) IJui ldi ng a s" ill'h ing arrange· 
lIIen t in lO the mai n dUlIlnei sclel' lor 
switch. 11.1' fre(ltlCnC} Kllj llStlllClllS for 

r- allle81;; "ere reilucci l to their l:' illl p le;;1 
lerlll;;. 

1 -I- 1\ I ~;!j~ r 
'" f-- / 

\ 
~ 

~~ , 

, 
i 
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g 
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• .. " • • • .. .., "" .. 
FleUR. 2. A !if"!'·" li l ily t u n i'. (n lf' .. f Ihft'\' 
mu,l" b)' Ihe "r;II'T ill tllre<: u",1 (me-h~1( 
minulP " ilh Ih.' Tv,'x OI)(I.A SI~" (I3Td.Sig,,al 
Gt'lI\'l'1llor. '1'111: hod Y-!) n tll! t..1r l i ne~ rel'rt~pn t 
bUild "i, hh~ fu t th,·i r r"51",d iH: ,' ,1 ' '''~ (or 

illl)ll i '" Ihf' t ..... .,;I' .. r ",,,II'r le>.I 

T he sign ificfl lll '(' o f IheM! rat/ ic1I1 
eJ,a ngcs in the design o( the oilipul a nti 
frcillJl:ncy.a,lj 1I :; 11II ~ 1I1 conI rol ;;; ea II I)C!; I 
he apl'rect.u cll II" no ting til l' irnrMlrturll 
fllct 111111 Ille~' adjll;;; lllIc lIl s gilc, re· 
FI.lCC li ... cly. the Qnli, ... leil a mi a h8(;issuc 
0 11 Illc I'IOll ill ); pUl.lCr fo r ltll of IIII' 
~ I ulldll rd LICE. I e!'.!;;. These IIHIlCria ll} 
Sj:ICCtiU p Ihe (" lI ne' l'lu ll ing o pe ra tion: 
ill fac l it is clil ire l), fCII;:i hle to take 
da lu .Iirec tl} 0 11 t he plo llillg pa per . 

'1'(1 ;;ho)" Lhc poasibilitic" o( Ihe lIew 

IIIccl la ni,'u l design. the "ril,·r ... ithou t 
prcv ious cx pe r i"'II'c, ma,lc a Ihree· 
chan nel sc]cl.' li \' it y rlln on a COIIIIIICr· 
cia I broadcaSl rei'ci" er in thrcj' a llil 
one·half mi nu tt';:. using IIII' 'J' n'E 600·A 
S tHlHlard·Signal Gcnerator. This ill ' 
"'01\'1' 11 the laking of ninc I'o inl !; on each 
of Ih ree cha nnel l:'. II lola l of27 sepa ra tc 
mcasu rellle n IS. 

f ig ure 2 i;ho\\s ti le Clin e (or t ht! 
600·k c. ch:ulllci HS plo ll ed 011 puper. 
wllii' h ili fTered fro m Ih e s lalul afl] 
I. n. E. pa l.ICr ill 1\\0 respec ts o nly: 1 he 
"J.. ilocyclcs-off·rcsolla nce" ilcu le \\'a& c,\', 
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FICI.IKE; 3. OUII'UI 'oh ,,!!c c0I1Iro18 for the 
'1''1'1'£ 600.'\ SIH,,,j~' roJ-Signal GenerulOr. The 
dillis arl< now .;el for lilJ microvolts or 405.0 til, 
nbo"t'll r<'feTence level of I microvolt. If the 
"1'1,,' r ,l illl were lIIoI'ed cloc:kwise One division. 
Ihe oUII,,'1 " 'ollid he 562 rnicrO"olt!!l)r 55.0 dh 

tClllled 10 50 kc. inSleud of 30 kc .. Hrld 
an intermedia Ie .oel of onl inalcl; was in
sen ed between lhe lilies representing 
ra lios of I, 10. 100, LOOO. a nd 10,000. 
The ' "kilocyc les -olT-resonance" scu le 
was cx lcndCll bee/HIS(! Ihe selecti vit y 
cont rol on the Tn'~; 600·A Siamlard · 
Signal Genera lor spans thai range. The 

inl Crmc(iiate sca le of ordirllll,cs was ..-. 
insert ed 10 (ma hle us 10 make a c urve 
haviug a grea ter nurnher of point s than 
are called for in Ihe s tandard test ing 
spcci fieations. Tllcs<: \Iere /lo t used ill 
til e lest we arc di sl: lI ssillg, the nurn· 
hered points only being taken. The 
small hlllllp loeated a t tllI~ Im se of the 
eu rve "as take n in II not her test as 
proof that 6!fc, vol tagc incrc ments 
('Quid give all ncee8sar) de tail. 

The loga ritlllllit' or decibel contro l o f 
output voltage 011 the s tumlllrd-sigltlli 
genenllor is IIrrall getl as silo" II ill Fig. 
ure 3. the steps of the upper sC;lle being. 
placed at inh'n:ds of I() db, IIIl1I tile 
s tl' ps of the lower seale heing placed at 
0.5-,11, int er va ls. There fore. turnin g 
the upper knoh iUl'reascs the output 
\follage ;-U6 times for olle s te p ant i 10 
tilll e;; for a ll ernate 8tep8; turning the 
101ler knoL increases the output 'IlII
nge hy IILoul 6% for elld. s tep. 

Since till' output le\'eI for sUl!cefOsive 
nrdinates 011 the s tarHlnrd ,..-Iecti\·it ) 
curve in crcli ses 10 limcs for e\'cry ill_ 
terva l. it mlly be sec n at once thut the 
process of taking a selecti\' i, y run wi th 
the ne w stantlanj.signal generlltor has 
been sill1plifietl considerably. 

Hefer 10 Fig ure 2, for cxa mple. Point 
No. 1 is obtained hy !;c lling tile chan
nel selcctor al 600 kl:., and the -'kilo 
cycles_off_resonancc" dial at zcro, then 
udjusting lhc oUlput voltage until 
stulHlanl ou tput is oiJlai ned. The va lue 
o f voltage Ihus obtained. is. inciden
tally, the sensitivit y of the recei ver lit 
600 kc. 

Thcn the uppe r Illl e nuat o r dilll is ad · 
"anced 111'0 s te ps which gi\·cs Ull "01T 
rCSQnanl'e" 10 "al resonance" ratio of 
10 to I. Point No.2 i!; ohtaiued by 
turning the selec ti vity control until _ 
sta ndard outpu t is res lored, aftcr which 
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t'le l.'O!1Lrol is lurnell 10 th t· high fre
'luelll'y side 1,0 obluin Poilll Nu. 3. 
Tllj ,l pr()Cess i;;! rCJI('ul(>( 1 until all nine 
point s ha ve heen o btained . \\hclI the 
('lIncs for lOOO kt .ul1d Cor IIIIO"-':, l1Ia) 
Iw rUII . 

I) .. tIl"" r rt,t:c i v(-ril the u\I·r lo: .. 1 pfli nt 
i .~ " unit·jell!! ) 101\ lu proteI" I Itt' Oll lplil 

me lt' r fro llltl:ullu gc a" ,,!!' Ilial iii s\\ung 
throllp:h rc.;;onanl'C on its "a} frolll 
I'oint j\ II , Z til 1'0illi No.3. On uthers a 
:'ali,; fal 'wr} arrulI gcnHml is I"~ I!h unt 

IJOI,n tl.e Oilipu l IllClcr for 1I 1111)111(,111. 

N ot e ,I.al th .. ,Inln fur band II illth a l 
,',wI! input levd a rC' gil cn ,Iin" " ') It} 
"1(' ,,!Jill of tilt' !>f, li·.,ti, it ) ('untrol di:,1 
n -u,liu !!"1' for till' 1\\0 (higl'. ,Hltl It",. 

(rcl jln::n cy ) IW!o.lI lu IlS. 

As " 'e said beful·c. n comple te 1'1111 of 
three cun'cs \\,l5 mude ill th ree and 
ullI··ha lf lIIio u les. a lime wlliell wOlll,1 
pmloal,ly he re,llIced consiflerul,l ) iI) 
1111 "'; I>CI'iellccll 0l'cralOr. Simila r "al" 
in gf!l ill l illie arc .)bt:l inell wilh Ill e teSIS 
fur ~' fl 5.ilivilr 11 lid fide lil ), 

Compared \,i lh Ihe l illie laken IJ) 
oilier lIIe lhod;>, Ihe lIew melhod see ms 
uulodielahly fas i. more so in f,1I' 1 \1 he n 
il is rea l i~.e,1 Ih a l Ihese tes Ls arc IIIlIde 
\Iilh gn: lIlcr act.: llra ey tha ll ha ~ ever he
fu re IIcell ross il ile \\ il h II cOllull ercial 
i! tll/lllanl.~igilul genera lur. The bene 
fil S o f I his III 1\ iJltS) engineer are 
ol",iolls , - .IIII1N O. (: 11 ,\\\1' 0111) 

'iJI,~ 

A LINEARLY MODULATED OSCILLATOR 

T"I~ IISC of hi gh IlI:rn:ntael 's of 1II0d· 

I.Jn l i'lIl h} ('IlIIIIIICrl"illl I lI"ljadca ~ l· 

illg SUltiuni; lIa ,,; mutcriall) alt,'red the 
pro blem uf rL"l!cil'cr tle!O ign , A "'Iuare 
Ja\1 tle tc( ' tor ,dwlI ope rat ed al 10\\ I)(>r· 
, 'enla l!:t"~ of modulation gall' (' lIlirf'l) 
&a li ,,; flll ' lOr) fidelil ). "illce o\'cr 1'1111111 

rt"g iulI ~ a paruhola i,,; reasollahl) linear. 
WillI hi~ 11 fra('lio nullll()tlulation.IIO\\ · 
e \ er, ~lIdl a rcn~i\ t" r ('all"'-8 marked 
(Iis lurl iorl. This IrouLle has hl!(! 11 (Ie · 

I ' rea .~('d l'ollsi,lcrub l), by til!" tI ~j' of I!O

ca lled ··!.IO\\ er ' · det eclors "hieh are 
1I1111' h more nearl) lincar, ;\ !'-111I1I! urd
s ignnl generator 10 11',..1 sl",h II re('eiH:r 
I'hoilitl ('!curl) IJ(' ('apa lile vf li n"lIr 
modulalio n up 10 IOO(>f . 

\ fnrther l'c(luiremclll is illl pol'cd 011 
s ignal generat c'lf;; Ii) the grelltl) in
crca!'Cd !'CIc ci ivit ) of 1I10'-'crll rcce i, cri!-. 
111 1lIcn ~ urjn g IIII' §C ll stt;"i t } (Jf are· 
cei vcr, il lias bet'J( (' IISIOlllar) to \'ur)' 
Ihe inpul LO a (.'<)llr~e-sleJ> all cnUlItor 
b) m ealls o f a 1H}1t' 1l I ionH' lcr, oblaini ng 

Ihe output I (Jllllg(' 111'1 the rcalling I)f a 
Ih"1'1II11('Ouplc rlH'l cr llIult iplicl l I I) a 
I'l' rtlli n ll ll cnufli iOIl f:l(' lor. ' 1'I1i;; sdu'lIle. 

III .ile ,..ali~fa('tor) \\i th Ihe bro311lf 
IlIl1ill l; sel S of IJ fell )eUfii ago, I'nuses 
L!'Oulll ;"! \I ilh I'cq seiedil' c selS, !'- incf' 
Ih e potcll t iulllc lcr Sc~ lI i ng hus 11 11 in _ 
heren l rClll' lion on the 08t' illator fre
(I"CIll'), The illnea;;ed sharplless ulso 
Clll pllll !O izcs Iht" illiporili nec of frt.'i'llo lll 
frolll fre1 1llen C) 1I1011"la t;01l . 

To lIIect these ncwl}' arise n demands 
in Ihe tes ling of m oliern I, rom icu st reo 

ccil'er". the Genera l H ~ul io COlllpun~ 
~Iabou l Ihe design of a new SllIndard· 

ii i;;1111 1 gcnt'ra tor, the T~' I' " 600·A SllI nd · 
unl·S ignal Genera lur lIJenlioned ill Ihe 

pr~cedi llg article. 
The problem of \'1Ir) ing the outpul 

lIilholil relll'ting on the fre(luenc) lias 
r/'atl il )' I.nel b)' the use o f two resis l!I Il t.:C 
Ili.l I\\Ol'k t';. Oue (scfl' ing liS II multiplier) 
laril'l l tlte input 10 a T IIcl \\ork ar
ranged to gin' .!1 db (6%) incremcnt s. 
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By IllC8 US of these 1\\0 IIc l worl..,. (with 
proper prcCHuliolls lO 8voill ICllkuge d
fcc ls) . il has been l)Ossible 10 pro \·jde II 
vollllgc outpUI rH llge of 3 lIIillioll 10 I 
(0.1.3 16,000 rnicrol'olts).l AI the high 
levels ( J()O,OOO·:U6,OOO microvolt s). 
the UUCllllutor reacts somewhat 0 11 the 
fre~IIICnC), This react ion is not I'cr) 

ilCriOIlS ill IWuI'lice, s inec datu Itt sueh 
high levels 8rc Jlol IIccdc,1 wi th nearly 
as high precision as at the lower levels. 

The maill difficult) in design IOUi' ex
pe rienceJ illlllll!lIIpting 10 gel an o;;cil
lalor whieh would 1I101111181c linearly up 
to 100% . The IIslwl plate m()l/utuli(m 

sys le o] huving II grid leak mHI ('011-

denscr ill the oscillat or circll it gives 
fairly goofl chUractcris lil's with modu 
lalions up 10 ahoul 50%. hut at higher 
vulues il beeolues ;wriousl,. non·line •• r. 
Even at low Ulodulations the ca libra · 
tion of the mo<tulatioil meter depends 
a pprcdahl) On plill c \"'o tt agc a nd silllple 
corrections are not always accurate. 
Furthermore, attempt s to modulate it 
at high frequeneiei> lead to dYlHlIHic:a l 
effec ts {some times ('lIlted " fl y.wheel" 
or " inertia" effec ls), (Iue to 11m finilt· 
time takell for I he oscilta I ions 10 dla ngc 
ill amplitude when II,c plale "ol lage is 
~hullged. These considerations led to 
the Jist'a rding of con ventional types of 
oscillalors a nd marie it necessa ry 10 de· 
velop au entirely new cirellit.. ! 

'SIIIH:e d OCfj not permit a diiIC,,~~ion of th,s 
part of. til e ~·ork . ~l't-cial heterodyne cireuit& 
111 oonJu'lct.on wll.h a hannonlc allolyzer 
mo,le it I'OMiLle 10 chock 1111 of tlr l'lle Ic"cl6 
wi lh IIlI aceuracy of helter thall 2%. 

r J'hi.& <:i reu.it lia8 been .!ei,Cril..e,1 I.)' tbe .. riler 
in. I 'III'~" pre8Cnled before the illlernationill 
Scieutitic Aadio Union (U. B. S. 1.) al 
Washington, D. C., io May, 1931. rt .... 18 

t:ulilled " A Vacu um·Tube 0 3c;lIator HII"iug 
• Linear Ol'craling Chartlclcri~li c." It i ~ 
hc ing I'resc tlted to the 1n ~t itllte of Radio 
J.:ogine.:u for ]luhliclltion. 

F,CUlIR I. Fu"Ptional 8d"''''1IIi, ' or Ih e new 
oi\Ci llator. Fractional modnlation i ~ giHlII by 
Ihc rllti,) ~;;:' . "I,cr,' ,.: '" i ~ tl",peak 'o!tUIlt" of 
Ihe !1IOIlullllin; !!<" 'r<:C (rel,rUeuli'd h) tIll" 
f!"n(' raror ~)' ",I",I ) and Eo i ~ !.he reelifi"r "01 1· 
lIJ1.C oul]", t wh ich is I'rtl l,Qrtiorml tf) i . ~ h'lIh. 
frNIIII'ney '''pill. In Ilra'·1if"f'. Ihe grid J..au.·r) 
'$ tht· l'olllrni for currier ampli1ude nu.1 i ~ ;\11· 

jU ~ I,·d It> ke"I' Eo coustant 

As is well kno\\n / in ordel' 1.0 c"tab · 
lish "{luiliiJriuIl1 ill an ost ilialor. the 
'IICIlUIII tube IIII1St ol)(lra le at a cf'rtain 
effecti"e pia I.e n'sis lal1l'e, the vll lue of 
this resistauee being determinc(lll} Ihe 
('ons]a nt s of t Ilc reSoltlllnt cirtll i I 11 lid h) 

Ihc alllplifit"lIlion factor of Ihe tllhe. 
This resislallcc is usually oht a ined in 
practice citber by overloadi ng of Ihe 
tll"C due 10 its non·linear chara Cter· 
ist ics u.· by 1ulj llsting the cxterual (·ir· 
euit lo lllalCh thc tulrc conditions 1)\ 
mca ns of a \'a l·iahle fecd· back conlrol. 
In lhe lIe,d) developed circui l thi s 
IIHltcitillg of plalc resis tance 10 the ei r· 
ellit is brought a lJOu t IJY mcalls of an 
au.-.: iliary rec li/ier which shi fls the os· 
eilll.l or grid Lias !'y an amount prO
portional to [hc Hl1I jlli LlIlle of oscilla· 
tions. Since for osciliaLory C(llIiliiJriulIl 
the plate rcsisLanee, and hence the c f
fecLive grid bia s. must Slay conslatll 
if the oSl:illator bias is arbitrari ly 

• for claml)1". L B. Arbll;",I.'''I, "A 1.0"<' 
F"''(lucrlcy OiIciliator;' Gencral Badio Ex· ~ 
Iler;menler.Oclohcr, 1929. 
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;;hiftcd b} C,\ lcrllulmcau5. the detector 
output lUust shift 10 compensate for it. 
Bul. II,i", IUClIrI!! IIMI the IIl11plitlH lc of 
oscilla t ions 11111,,1 (,hange II} all amount 
proportional In tile change in bioi'. 
This fart prOI idl- t\ the ke) to the '\ hole 
"i lualiou. 

The intcrdcJlClillence of osci llator} 
alllplilUile and rec tifier bias logether 
with the .. >;ternu l him. prOI ides an os
ciliator ... hose IImplilllde 'aries lill 
('arl} ... i,1! a modulating I ullage. \11 
t lia I hilI! jll.'!1 hecn Oli llilled hoi. Is eq llllll} 
... ell if tbe hiu s i~ varied /llold}' IJ} 1111 

uuJio ..oun'C. This iIIeanli lhal the os
cillator prOI i(le8 a moduhlled \\II\ C 
who .... ('III elope, urici' li ,H:Il. '·') ... ilb the 
ins tantaneolls \oi,'c amplitude. 

\ lillie con;;idcrlltiOIl "i ll shoy, 111111 
under Ihcliie com fil,ions 1111' fra ctional 

llJod ulation is given directly lIy the ra
tio or the peak modula ting signul (a p
plied in series with the rectifier) to the 
a \'c".ge rectificd Ou l pu l. In practice il 
ha s bee n found cOII\'enie llt 10 usc Ihe 
rec t ifier bia!' us u measure of the inpllL 
10 Ihe signal generntor ul\ClIlIlllor, 
keepi ng Ihe reud ing (:o nslant hy mea ns 
of a ,ariable grid-ha tt ery bias, This 
IlJcu ns Ihnl whenever tl.e osci lllllor
outpu t meier on the generator i!! "sct 
10 tile red line" the rectifier OU lpUI 
\'oltu ge has u tlefini le vu lue. This fu c t 
ClllIb lcs us 10 cu li Lnlt c II volt mcter 
connec ted across the modu lating source 
dire .. lly in percell luge mod ulalion 
lI'i tl.o ll t .naki ng allY correct ion s for 
ci rcuit conditions. 

The use of Ihis circuit makes il pos
sihle to approxi mate (I"it e closely 10 

FlCURE 2. i .. n. Arguirnb.'1u (left), deligner of t he TyPE 6OI}.A Slandard-Signal Generator. 
4howing!John D. Cra ... foni , .. DOl her Gene,.1 Radio engineer, how 10 operate the in. lrument 
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the i{lcu\ LrOa{if.88ting 1; lalioll even re
plaeing the 11~ \l al !,; inglc.frcll licIlC) 
mod"lation SOllrce IJ )' the out put of an 
aClual speech amplifier if dc!< i.'cJ . 
\·ary ing tile Oll t pu t until the modllla
(jon m ei er jum p" nlOsl frC(ltlCn!l) 
So.)mcwllc rf' n Cllr the rC(luireJ pcn:en t 
age llIorlulal ioll . - L. B. AIIG Ul\lIl ,\L 

CATALOG SIZE ~ .... Las t "pring \dwl1 
" c mailed out a,lrlrel's re I is il)IJ c(lrds 10 
ollr mailing li ~ l , we Rskell SOllie 5000 
readers 10 lell us which of '\\0 possilJle 
sizes [he) \\l~ \lld prefer for the Gene ral 
Uadio catalog. T he 1110 "izcs Ilcre 6 by 
tJ inches (like lhe prc!;cn t 1£.'l:f lCrilll(,III, 'r. 

the Proct"{'(/illgs uJ If If' I. It E .. a nd a 
mllll uer of other !Cell nicn I flu!'li ca I iUlI s) 
(Iud a~ b) II illehes ( like s la nd arflle l · 
ler pUI)Cr and other mat erial tha t is ill
tended fur s tor:l ge in a ;;ramlard ,Irawer

tYIlC. filin g: i'abint'l ) . 
The re .. u1t ~ Il c re Ol'enl helming:\) in 

favor (If the s malle r 6 11) 9-; II ('h hnnk. 

The reason,; for preferring oul' I" Ihe 
vthcr wert.' a lmos t as nUlI1 erOIiS a ;; The 
IILlmhcr of rCIHlers rCINrting. IILI! a ll 
;;.ccrn tv ilepcu.1 on rh(} r{'alli'r'" fu vorire 
nlf~lhO(I f'Jr s torill l,; (,lI talol,;l; whe ll 111,1 

in U!w. Som e IIsc,lthe drall e r file ; ot hers 
tl hook" MC or Ile ;,;k dn",er. 

The ac tual result s were as follnws ; 

For Ule 6 I,,> 9_ ineh .. izl; ... . fi 1.5% 
Forthe 8 .!4 hy II-i nch s ize .35.2% 
No t I'ol illg ~~r " either 

f' izc" 10··"\11 

Wltal clinched the argumen t "a~ the 
majori t}' prefel'ellee fnr 6 hy 9 inches 
and a reaso n Les l 8..xpressed in t he COIIl

l1Iellt rel'eivf'(1 {roltl a "ell-known ,'011 -

!<ulting engineer . ,\ft e r in vok ing dil' iue 
wrat h on the larger s ize, he 1I,lds. 

"Gencral Hadio ca lalog:s are as lik ely 
to lil'c "itlt the rcfcre lwe hook s lIS wi lh 
Ihe cata logs- or to perch in the to" 
desk dra" er. 'I 'lIe Inrge size is-a damned 
nuisance in those places- the slIwll si:e 
6'O<" ~ (JIIYlI'h(>n?-iliduding lileS:' 

We (tlte edit oria l we) reel that the 

la rger I'n ge mak es Ihe Ulccha llics of 
la you t a little 1I10re I' imple ; ",he smllll 
,~ i ;;t· bJflf's 1I11)" I'//{'/"I'" i!<. hOIH~ver. a n a l

mOil t itHli sputable argu men t. 
Too ma ny suggest ions \\cre reee;I'ell 

to pcrmi t OU t acknow ledgi ng eae" one 
individually, \VI', therefore. take Ihi s 
o ppor tuni ty of tlla nk ing those \\ho 
IHOle ill , a nd (,f assuring the m II1IIt we 
appreciate their a il ~i;; l il I1 CC. 

TYPE 600-A .. .. .. FortHal /'ul llIlH'n 'i;d 
inrurmat io n ahout t.he ne w T \ I' ~; (iOU- I\ 

Standard-S igna l GCIlf' I'''I<,r i ~ ell nt a i 11/ ' 11 

in Ca ta lo /!: S upp le m c nt 1"·306, a ll-
1I0HtIC/' lIlc nts /'on ce rni lll-( II h ieh have 
app('ared ill pre viou s issues uf the 
ExperillwTllcr. I~xtra e0 I';I!;; a re a\'a;l
..bl e an d will bc sen t withi) UI I' h;II·l;.c 

to inte res ted perso ns. 
T he price or ti ll ' illslnu ue n! i ,~ $885 

c om pl e t e wi th tube s a nd ([umm y 
a nt c nllll_ 

,..,-ufE GENEIlAL RADIO COMPANt' lIl(lil$ the E."\~perimellt.er, witllOu tcllOrge, 
~ each month. to cngillecrs. scie"tists, mltJ. oth ers interested in COIII/ll'I1/.

icnLion-/rcqucllcy measurement and control. p roblem s. Plell lJe send requests 
for silbscripliol/.s (HId uddre51l-change notices to tile 

GENERAL RADIO COMPANY 
30 State Strut Cambridge A, Mauac hu5etts 
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