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A RADIO-FREQUENCY SOURCE 
FOR THE LABORATORY 

• N EAR LYAlL R A 0 I O·F R E QUE N C Y 
MEA SUR E MEN T S rC(lu ire a source of 
rad io.frequency power. and conscclucntiy the 
f·f osci llator is one of the lIlost importa nt 
it ems in the equipment of tile rad io labora· 

tory. Because of the manifold applica tions of a gcncral.puq>OSe f·f oscil . 
lalor. ease of operation is a primary design requirement. This fea ture jji; 

emphasized in the T, I'''~ 68 1·A ~ I O<1ulaled Oscillator. 
The design of this new oscillator is similar in lIIany respects to thai of 

Ihl' TYI'E 605·B Stan dard-Sigilli ! Generator. Tile master oscillator uses 
the Slime lUlled circuit wilh its wide frequency runge and direct.reading 
diaL The oscillat or is followed by an am plifier which operates ( I) as a 
modulator and (2) li S tl Luffer to isola te the output circui t frollJ the oscil. 
la tor . Although Ihi ~ nrrll ngclIlc nt i" idcnticlI l wilh Il lU t llsed in th t" signal 

F IClHII I. " and _i" .. of til., T,' PK 68 t-\ \l oollla l "'/ OI!cill al<)t" 
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GENERAl RADIO 1 

gcnerUlOr. the oulpul of the am pl ifier is 
cOllsiderabl) higher than in the signal 
gelJerator Ix:cause the reslrictiolls of 10\\ 
OUlp1i1 impcdulII!cs and accurate voh age 
ealibration arc rcmo\'cd. 

Otiler (ea lu res incl ude internal modu ­
lation lit LOOO cycles, a de let' lor for ob· 
taining hC lcro(ly ne beats when the OiIeil· 
lalOT is Ullmod ulated. and II IOOO-cycle 
output for audio· frequency tesling. The 
instrument can be supplied (or no(' oper­
ation \\ i.1I 8 built·in voh age regulator. or 
for operation Crom externa l batteries. 

USES 

The TVI'E 6M-A Modulated Oscillator 
provides a completely s8 tis(ac lOry power 
!louree (or Lhe Tnt-: 5 l6-C Hadio.Fre­
quclley Bri(lge aud for the Tl' I' ~; 72 L.A 
Coil Compa rator. In measuring 8 11 · 

tennas lind ol her impedances \\-i,h thl' 
radio·frc(luency bridge. the direl· l ·read· 
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ing fre(IUeney control of Ihis 06ci llator 
b .... ea tly reduces the li me consumed ill 
making measurements. Since !l1I~ Cre· ~ 
(lueney ca libration is good to 1%. the os­
cilla tor is (Iuite sOlisfac tor.v for approx· 
ima t.e frequency mell!lUrf' mcnts. Il ere 
hoth the dire,-I.n 'ad ing feu lure and the 
provision for obHlilling he terOtlync bea ls 
arc valuable, 

FREQUENCY RANGE 

T he ruuge of frequencies covered by 
this oscillator is eX lrellle ly wide, c-'l:tend· 
illg from high audio fre1luencies 10 the 
low end of the ultra.high frefluenC) 
rallge. The Ilorlluli, direct.reading range 
ex lcllds (rol1l 10 kilocycles 10 30 mega · 
cycles. An addilionll. l range, n Ol direct 
n~arling, is provided to cover frNIUencie!! 
bclWCl'fl 30 mcgacycles and 50 mega· 
cycles. 

The main frequeneY·I'Olltro l dial car· 
ries Ihree sca les. two of wh ich arc direct 
reading in frequency . The third scale is ,..... 

~o 

30 

i-- 1\ 
~ 

, 

~oo 
FREQUENCY- hlEGACYCLES 

rlCL1I1I: 2. OUlpu t characteri"tK:a vf Ihe modulllleo.l uo;clll& lor. Th .. I>O"u eLI"'" "ho .. ,~ lhe onn;· ~ 
""'''' uiJtainahl<: ;1110 II re;!iMli,' c toad. The.w arc . ,·eraS" e"rva! a",1 do not Ilike in to &.:-.;.-.",,1 
'he ~ Ii:,:h l dilTere"c .. ", in >OhllSe lilt' ,")"er .. hid, OCICur bel"·e .. ,, 1I .. : hi~h.fN'iI"'·""Y .. ,,0.1 of o .. e 

r~";:le Mnd ,h .. low.fre<loe"cy e"ll of Ihe "'-:.:! rang .. al Iht ~H "' '' frI't:IU r IlC ~' 
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linear and is. engraved in arbitrary divi_ 
sions. Sioce the condenser plates arc 
shaped to gi\'e a logarithmic variation of 
frequency with dial rotation, e{IUal an­
gular intervals on the dial correspond to 
equa l percentage changes. in frequency. 
Tllis property is. used in pro\'iding all 
au.'liliary slow·mo tion dial with 125 uni­
form di visions. eaeh corresponding to 
0.1% chauge in frequency. Both dials 
are illus trated Oil page 7, under the de­
scription of the "l'n'£ 605-ll Standard­
Signal Generator. 

OUTPUT 

Output characteristics for the TYI'" 
684-A Modulated Oscillator are shown 
in figure 2. The outpu t impedance is 
1800 n (resistive) in the lIli(il\le of tbe 
frequeucy range. At high fre(IUeneies, 
the impedance is 101.;:!red by tile shunt 
capacitance of 35 JlJlf; at low frequencies 
by the shuntin g effect of the plate feed 
choke of the amplifier tube. 

Hadio-frequellcy harmouics arc ap­
proximately 10% of the ontput voltage. 

An internal lOOO-cycie oscillator sup­
plies modulating voltage to the grid of 
the amplifier tube for about 35% mod­
ulation, independent of the carrier fre­
quency selling. When modulation is not 
desired , the lOOO-cycie oscillator tube 
cao be used to produce heterodyne beat s 
between the r-f oscillator and aoy ex­
ternal freque ncy. The oUlJmt of the 
IOOO-cycie osci ll ator is available at a 
pair of terminals for audio-frequency 
t,esting:. 

STABILITY 

Osci ll ator stability is excelJeu l becausc 
of the large tuning capacitance of 

3 EXPERIMENTER 

~_. OSCL LUOII 

FICUtiP. 3. Schemotic " 'iring diagram of 
TYI'E 68oJ-A Mooulalcd Oscillator. For tbe 
uke or simplicity. po"'e r supply connt'Ction! 
ue omilled. 8& are lloe IOOO-cycie OU lput t er· 
minal~ aml the modulation ~witcb and iu 
a~8OCi"ll'd lerminnl& (or us ing the lOOO.cyeic 

oscillalOr luLe II~ II tJ" leclor 

1400 ~Jlf. In addition. a ll ordinary line 
voltage fluctuation s arc compensa ted for 
il) a-c operated models by a buih-in line 
voltage regulator . . Modulation and vari­
ations in load ha ve a negl.igible effect 01) 

the oscillator frequency. since an ampli­
fier·modulator stage is used hetween the 
oscillator and the output circuit. 

CIRCUIT 
A schematic circu it diagram is shown 

in Figure 3. Power supply is omitted 
from this diab'fam for the sa ke of sim­
plicity, as are the lOOO-cycle ou tput 
terminals. 

POWER SUPPLY 
The TYI'~: 681~_A Modulated Oscillator 

ca n be supplied for opera tiou from a U5-
or 230-\'011. lI0- to-60-eycle. a-e line or 
from externa l batteries. In Ihe ballery 
model , spuce is provided for small plate 
hatteries. but filament heaters arc sup­
plied by an externul storage battery. 

SPECifiCATIONS 

Carrier frequency Rante : 9.5 k.ilocycl~ to 
30 megacycles. diro..~ l relltliug; 30 10 50 mega­
cycle!!, 1101 direct rellding. 

Frequency Calibration : Direct-rellding ,liol 

o"curale 10 I % til' 10 to \I e <lnd a o..~oraHl IO 2 % 
up 1030 M". A o..'f.>rreclion curve i6 (u!,!, lied fnr 
the 10-30 Mera ngf', yidding On ncetlrncy ur c ili . 
iloratiOll of 1%. A frl!1lucllcy c!l tilor~lioli curve 
i~ sUllplied fur thelO-50 M e range. 
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GENERAL RADIO 4 

Open Circuli Output VOItI,': 20 10 25 
volts up to 2 Me, decrCIIl>ing with frequency to 
1.0 volt at 30 Me. when ulling the Do() eupply or 
225-volt battery plate gUllllly. Thia output ia 
aplJro1irnale1y h alved when usillS III I3S·volt 
bauery plule 8UFllly. 

a II Ip II t Imp . d ~ n t.: Essentially 1800 g IIhunted 
by 35 ~J.<r. 
Modulation ; Inlernal modulation of about 
35 % at 1000 cycle.. (± 5%) con trolled by switch. 

IDDO·e,el. Ta n.: A lOOO-eycl<,; (± 5%) volt­
age of 10 or 20 volta (dependi"~ on power 
supplv) i& availahle at the paneL rhe output 
imr"eJauce for this fr(!(l'lcncy i~ 20 Kn.. 

H.I e r ad 1 n.: A heterodyne detector for check . 
ing freqllcncit"ll;$ built inlO the ins trument. 

Tubas : 
Widl llattery 8UPI)ly: 

Oue 89-'YPI: lube 
Two 76.lyp'" lUbes 

With a..: supply: 
One SZ4.type reo; tHier tube 
O" e 6F6.IYlle t ulle 
One 6F5.type tube 
Four Tnle T·4M Neon u.m[>a 
One 89·IYI,e lul.e 
Two 76.lype IUl.cs 

All n • .'cessary lu l>ee are (lirniel.ed. 

Power Supply: Either a -e operation Or bat. 
tery 0lleralion is poiIsible. The a-e power supply 
opcratee (.rom 40·60 cycle linea of US or 230 
'1011.8 and compensate!! (or ord inary line '1oltage 
fln ctuations. 

With tl.c batt ery model. a hattery con trol 
panel is sUPl,lied wl.icl. rro'lides ruteM! and con · 
nection! for an externa 6''101t batter! aud for 
an external 225''10It " S-' hattery. I desired, 
three 'l5''1oI1 "8" I.atteries can be in~taJled in_ 
side the in~ t runlent. 

Power Consumpllon : 
A·C Operation: 60 wall~. 
Battery Operlllion: 6 '1olu, 1.2 ampere!!; 135 

'1011<1.20 ma or 225 volta. 40 lila. 

S h laid I nl : Sufficient shielding has bceo pro· 
'1ided to llermit the use of the inSirumcot for 
bridge mea~urelllents. 

M 0 u nIl n 1 : The instrunlcnt ie supplied (or !lIble 
mounting:. hUI can I.e easily atlepted (or relay­
rack mountiog by remo'ling: Iwo brackets al t he 
endll of the panel. 

Either I'o"'cr sllpply ;e nlOlmted directly in 
the instrument. 

Accessories: 
Shielueti Output CaLole 
T erminal Sbidtl 
'fl' PE 27'l.M Plug 
One 6·foot eaLo le lor litle connection with 

'I'yp~ 68-1·1'1 Power Supply. 
One 10,(001 t hield L-d cal.le for Loaller)' con· 

nection .... i lh 'fYl'K 684·1'10 B~ttery Supply 
Panel. 

Welchl : 
With a-c l)Ower BU \' llly; ·17 pmmuB. 
Wi th ba ttery 8"1'1' y panel; 38 l>Ouutl.s. 

Dimensions : 19M inche! wide, IO~ inches 
high, II inches deep, o\'cr·all. Parlcl, 19 II 10 M 
inches. 

Code Word PriCf' 

6B.~- \ A-e power supply. 115 '1oh. , 40-60 
cye.le~ BAN]O 

BANl n ' 

$3ol0.00 

320.()O 6801 .'\ iJauery power toll!'I,ly 

• 
TYPE 449-A ADIUSTABLE ATTENUATDR 

elT IS fREQUENTlY NECES ­
SA R Y to reduce by definitely known 
alllOUJ1ts the signal levels in broadcast 
"Ileech circuits aud io sound 1Il0tion­
pic ture recording channels. Such adjus t. 
ments of level llIu y also involvc changes 
in line im pedance. A conveuient allen· 
lIator for making these ad justments 
grea tly facilitates the interconnection of 
lines. amplifiers, and mixers,and increases 
tbe flexibility of the studio e<luipmenl. 
It is especial ly use ful 3S an isolal iOIl nct­
work between transmittcr eq uipmeJlI 

allli telephonc lincs. The Colum bia 
Broadcas ting System, for ins lance. has 
found this type of aueuuator 10 be very 
conven icn t . 

The TYt·~; 449·A Adjuslable AUcnu· 
alar, which is designed specifically for 
this purpose, is a compact, ruggedly COIl­

s tructed, and accurute network " iJich 
can be quickly placed aud pluggcd into 
ally speech or music ci rcuit. rctluiring 
level or impedance adjustment. ..-.... 

It consis ls of six separate balallced·11 
networks oonlrolled by three lever.key 
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---F'GUII I::: 2. Wiring dillgrlllfl of the fin!! IIwitcb. 
Counections for the other [ WO IIwitchetl a re 

s imilar 

switches. The input network resis tance 
is 500 ohms. The action of the first two 
keys inserts attenua tion in IO·decibel 
steps between 0 and 60 decibels. The 
third key operates an impeda nce-taper. 
ing ne twork, which in the forward po­
si tion tapers the impedance from 500 
ohms to 250 ohms and at the same lime 
inserts exactly 10 decibels of attenua· 
tion. [11 the back position a network is 
inserted which tapers the impedance 
from 500 to 50 ohms and inser ts exactly 
20 decibels of loss. Either end of the net­
work may be used as input so that high 
impedances lUay be matched to low or 
vice versa. 

The whole assembly is mounted in a 

F IG UR!!. l. P]H)logral,h 
of the TYI'E 449.A 
AdjustahleA Ilenulltor. 
IIhowing the l)holO' 
e tched I)anel. The cabi. 
lIe t illofcalltaluminum. 
giving coml,lcle shield· 
iug and dUlIll'rOlo.-e tion. 
Switche6 and jacks are 
of Weillern Electric 
manufacture ami li re 

the bell I a"ailable 

5 EXPERIMENTER 

small cast·ahuuinulIl case wh ich Illay be 
loca ted at any con \'enieul poillt in tbe 
speech circuits. It can bestowed away at 
the bottom of a relay rack or mounted on 
top of a speech amplifier or inside a mall ' 
itoring loudspeaker cabi net. I Is over·all 
dimensions are only 7J,i x 37!i x 5Yz 
inches. 

The base of the cast. housing has two 
holes convenienliy located so thai the at· 
teuuator may be screwed to lhe CrOllt ora 
relay.raek panel for permanent mount· 
ing if desired. 

Both the input and ou tput jacks take 
the s tandard Western Electric Type 
2,n.A Double Connector Plugs. Two 
pairs of jacks are pro"ided on both the 
input and outpu t so that parallel connec· 
tions can be conveniently made. 

The TYI'~; 449-A Adjustable Allen· 
uator is sufficiently accurate for use as a 
standard of attenuation for check.ing 
gain of amplifiers or loss ill volume can· 
trois, lines, and ot her networks. The reo 
sistors comprisi.n g the various net .... 'orks 
are all wire· .... ound and adjusted within 
0.5% . The accuracy of attenuat ion is 
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I 

\\ ilhill 0.1 decihel O\"er the (requeue) 
range from 0 10 20.000 cycles. Al though 
primarily designed for lo\\-Ievel circuits. 
the allcnunlOr wi ll dissipate approxi. 

malely oue wall ill a llY of the six net­
worb.Great care has heen taken to make 
the assembly rugged 10 withs tand any 
ordina ry 8ervice conditiOlls a nd to main· 
taiD reliable circuits in either permanent 
or temporary insta llatiolls. 

SPE CIFICATIONS 

Circuit : iJ ll lanced· II , 

I mpedance: 50011 in one direction. SOOn, 
250 Il. or 50 fl in the other diroction. 

G r 0 u nd: ThccenlcrCQllneclion i8 lIol5'OlllldOO 
bUI can be VOLlnded 10 the cilse by the IIl1er. ir 
dto1ired. 

Termlnah: The terminal jllcu take Vi'eoJlem 
Eleclric Type!! II.A Double Connector Plug~. 

Two J'lIir. o r jacks (I,"rallel oonnetl led) lire pro· 
vided at both input Ilnd outllU t. 
Attlauatlon Alar l: 

500 n - 500 n: 0 to 60 oJ b in lO.db ~ tepiJ 
500 Q - 250 Q; 10 to iO dh in IO-db s tel» 
500 n - SO Q; 20 to 80 db in lO.db Rt epe 

Dhunsh ns: Palle! i}-( II: 3~ inche8: deptb. 
5~ inchd!. 

Ne! We 1Ib ! : 1\-4111B. 

evdc WIN1/ Price 

810.00 

I MPROVEME NTS 
STANDARD · SIGNAl 

IN THE 
GENERATOR 

• IN E V I TA B l Y. slight chaugesiulhe 
design detai ls of an instrumcnt take 
place wi th each successive lot O1 ur lUfllc­
tured. These result not only fro m tlw 
suggestion;; supplied by the uscr, but 
IIlso from what is usually termed 
" progress in the arl:' which includes im · 
provements ill manufacturing methods 

as "ell as in design. i\Enor changes, re­
sulting in a slight improvement in oper­
ation, are seldom formally announced. 
but , when thc surll of these reaches the 
poiut where, in the ag-greg-lIte, they con­
stitu t.e II major change in specifi cations, 
formal recognition Ulust be gi\'en 10 the 
fact. 

FIt;UKK I. PAnel vit: .. · 
of the ne ... TnK 605. 8 
Stontlard.Siglla l Gen· 

era tor 
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FleUR!. 3. A ~,·It'Ct ivily cun"e for" rJulin 
r .... riv.:r. 101.1':1\ .... ith the '1'\' 1'11: 605. 1I S llIntlllrtl. 

Si1: IIII1 GenerA tor 

The T'·I'J.~ 605·A Standanl .Signul Gell­
eralor· has reached this 6tQ ge ami Vi ill 
now be known 8S TYPE 605· B. Three 
major challges ha ve been made: 

(1) A high-frequency h011(1 hils bt:cn 
81 1dc(1 1.0 cover frc(l"cncics bCh\ CCII 30 
"Ie lIntl 50 Me. This chungc, which hils 
been included in reccm lly mauu(oClurCll 
TYI'}o; 605-A 's, \\8S made in response to 11 

wide cuSlOlllc r demand for it. Thc~' frc­
quencicl>. ho\\ c \ cr, are ou lside Ihl.' 1I0r­

mal design r Bnge of the ill lllrlllllcnt . II lId 

neither frequeucy ra nge nor outpllt ean 
IJC guaranteed. The coil ill 81hled purel y 
8S a con\ cnicllce for those \\'ho 1111 \'1.' II 
lise for; .. This runge docs 1101 appcnT 011 

Ihe band-change (Iial, bUI is obtainctll.y 
Illming the 8" 'il('h to the p08i tion ncX I 
IIeJond Ilan ge G. A frequcne) calihra· 
lion for this range is includc(1 in the in ­

"truc tion book. 
(2) A second output jack has I)('cil 

FICI HE 2. I'hologrll l'h of 11,,1 IU lI in IIIId 
IIlI'lm.ry J i HI~. Theile are al.o uAed on Tl'I'K 

fllH·A Ml>d"laled O,;cilla lor 

7 EXPERIMENTER 

ad(icd , al which an OUlput cOtlSlanl at 
one ,'olt can be obtainedo This fea lure 
was also included in lat er TYI'~ 60S-A 
instruments, and has bt.'ell found a con­
\'enience for muny types o f general lab· 
oratory measurement s. 

(3) To facilitule the IlIkingofselcCli\T­
ity cur ves, the slow·lIlotion dia l, shown 
in Figure 2, has I)t."('n addcll. This drives 
the main dial through a gear train, the 
reduction bei ng approximately 20: I. 
The auxiliary (iial ca rries 125 divisions. 
each correspondin g 10 a frequency 
chunge of 0.1 %. Allding Ihis dial has 
ma(le it necessary lu retlcsigll the a ir 
(:Qndenser which it dri "1:8. e hllll ges in the 
condenser includt' II eas l -a luminum 
frame and slip r iu gs for IIlllkin g COil t act 
to Ihe rotor. This la ll f' r fea ture, which 
was included on later motlcls of the old 
collrlense:r , aito"s more rdiable joontact 
" itll t he rotor a t higb (rcllucncies, \\ ilh a 
consequent reduc tion in noise as il is roo 
tated. Back lash of the drivin g gears and 
Ihe rotor slack is (Iu ile Blllall and is neg­
ligihlo" when the Ilial is rOla lcrl in one di. 
rec tion only. 

01 her slJCjOifi( Oil t ion II are itlcn l i, oa l " il II 
Ihose of Tn'l:; 605- ·\ . Code II ortis and 
prices are ullt'hang:ed o 
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GENERAl RADIO 8 

REMODELING TYPE 605 · A STANDARD · SIGNAl 
GENERATORS 

• TYPE 605-A STANDARD-SIG · 
N A L G ENE R AT 0 R S ca n be convcrl ed 
to TVP E 605·0 at a price of $70.00. This 
includes the addition of the ncw con­
denser. q,ca r ~Jrive , 50.megacycle coil. 
and '-volt ou tput jack. Each recondi­
tioned generator is give n a complete 
laboratory test after the modifications 
are made. 1£ the 1-\'01t output jack is 
already installed, tbe price for add in g 
the other new features IS $60.00. 

These prices include replacement of 
au)' paris (except vacuum tubes) which 
ha ve become dcfcClh'c in the normal 
guarantee l:lCriod of one year. Oumed­
out meters, aUcnuators. and other fault s 
which are the responsibilit y of the user 
will be charged (or at the u8ual ra les. 

Please communica te with our Service 
Depar tment before returning instru­
ments for remodeling. 

MISCELLANY 

• TYPE 684 · A MODULATED 
o Sell L A TOR, described in this issue. 
was designed by E. Karplus and A. C. 
Bousquet. Se ,'eral engi neers collaborated 
on the design of TYPE 449-,.\ Adjust. 
able AlIcnu ator, a llloug them P. K. 
McElroy. J. K. Clapp, ami I!. JI. lI ollis. 

• I NTH E T H I R 0 annual Product 
Design Contt:st conductcd by " Electri . 
cal Manufacturing" magazine, Mr. Scott 
was awanled a prize for his paper de­
scrihing the (Iesign of the TYN; 759-A 
Sou nd -Level Meter. five prius. each or 
equal merit, were awarded 10 the fjveou l -

s tanding designs of the year. M r. Scott'~ 
article appeared in the October issue. 

• AT THE RECENT CONVENTION 
of the Socie ty of M otion Picture En- ,-. 
gineers in New York City, Mr. 8 . U. 
Scott deli vered a paper entitled. " The 
Sound-Level Meter in the Motion Pic-
ture lndustry." 

• ON OCTOBER 7. Mr.A.E.Thiessc.l 
of the Engineering Department spoke he­
rore tbe student section of the A. I.E .E. 
at Lehigh University. His subject was 
" Direct-Heading Inglrumentg.'· 

TilE Generul Radio EXPEllIMENTEU is mailed wit110IIt charge em;1. 
mOl.'" 1,0 engineers, SCiCII.is '.F;, I.ccilniciulls, a/HI olIJer,''f ill'f'rest.erl ill 

co mlllllllit'(Jliol/-jretlllell('y (IIt.'fI Sllre llle lll. and cOII'.rot proolerll s. IF" en 
se/IlU"g re£l'teSlSjor sul, .w.:riplio"l" r/tld flddress -clwuge uot.ices. please 
supply tllejollotrillg illjorlll(l'ioll: IHltU C, comp""y 1I(.IIn.e, company all­
dress, typ e oj bll sj ,,~s co mp(lIIy is eu gaged in, (uld ti.t.le or position oj 
jTllIir:idual. 

GENERAl RADIO COMPANY 
30 STATE STREET CAMBRIDGE A, MASSACHU SETTS 

BRANCH ENGINEERING OffICE- 90 WEST STREET, HEW YORK CITY 

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
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