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AN IMPROVED Ul TRA · HIGH· 
fREQUENCY SIGNAL GENERATOR 
• THE NEEO CONTINUE S TO IN · 
C REA S E ill connllu n ica lion and allied fC· 
search for an accura tely known source of 
radio.frequency voltages in the freq uency 
range extendi ng upward frolll]O megacycles. 
In the General Hadio E.'pcrimenlcr fo r 
November. 1939, the TYPE 8().1-·A U-U·F 

Signal Generator was a nnounced. T his instrument fur nished a Ics t signal 
at freque ncies u p 10330 :Mc. T he new TYI'E 80-I-B v· JI ·r Signal Gener­
a tor e mploys the same basic design as t he o l(ler instrumen t, hut incor· 
porates a number of re fine me nts a nd im provements . 

To meet the requirements of most users, a signal genera tor mus t 

f iGURE 1. P~nc1 viewortheTyrK ROI.S U.II·F Signal Ge,,..ralor. The knot.. in Ihe 
cent er controls the hllnd.-:huIlIOC switch, and the dia l below it. the t uning C(llldcnf!(:r. 

The oulput C(lntrol is at the lower right. 
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GENERAl RADIO 2 

I 

FICUIII> 2. Schematic circ"it diagram of Tv.,! BO-1-·B u·n.F Signal Genera tor. The 
a-c power supply is not shown. 

combine a wide frequency range with 
the ability to be set casil), and accurately. 
The frequency range of the TYPE 80 '~·U 

U- H-F Signal Generator ex tends from 
7.5 to 330 megacycles in five overlapping 
ranges. The five C()rrcsponding scales au 
the main frequency dial nrc direct read· 
ing. The desired ran ge is selected at will 
by an ingenious coil -switcbillg mech­
anism, which brings the proper coil into 
l}Osition immediately above the variable 
tuning condellscr and associated 955-
tYl:le oscillator tube. The range selector 
is designed to bring the proper direct· 
reading frequency scale in to view through 
till' \\ indo\\' in the pro tective dial hous­
ing. Tbe scales not being used fire 
masked. thus doing away with the con· 
fusion of multiple senles simultaneollsly 
in view. Each frer(lJeuey range is care­
full y aligned ,,'ith the direct.re8rliug 
frelJuency sca le so tha t the frequency 
,'all lK· set to well witbin 2% of the 
desired value . 

The five coils for the fi ve overlappin g 
frequency ranges arc faste ned to a 
myealex disc. which is rotated by the 
ran ge se lector. Mycalex is used beca use 
it has very low loss at radio frequencies. 
At each coil I}()sitioll, sil ver contacts on 
the d isc engage silver brushes on the 
condenser frame, as the part.icular coil is 

mo\'ed into operating posi lion. Lead 
length between the coil and the eou­
denser is a minimum. A sixth position is 
provided on the range switch wit.h a 
blank plug.in form, \>'hieh can be ..... ound 
by the user to co\'er frequency bands in 
or below the normnl range of the signal 
ge nera tor, or to provide hand spread 
over a limited frequency range. ~ 

Over each range, the frequency ill 
controlled by a worm-driven variable air 
condenscr. The ve rnier dial has 100 
divisions and re(luircs 15 turns to cover 
each frequeucy ran ge. The tuning con · 
denscr therefore has 1500 scale divisions 
for ench range, making IlOssi hlc a pre­
cision of setting to better than 0.1% . 
Thc carrier oscillator IISCS a H ar tley 
circuit in conven tional arrangement. 

Radio.frequency leakage in the TYPE 

80-~·n U·g·F Signal Generator has bccn 
relluced 1,0 a minimum and is 110t 
noticeable with receivers that are now 
available. T he design of the new in· 
s trument is such that there nrc IlO 

openings or windows in the pallel or 
cabinet to allow a small a mOllut of 
radio frequency fie ld to "spray" Ollt. 

Comple te shielding of the two cascs of 
the panel voltmeters has effective ly pre- ~ 
ven ted leakage throu gh the meters. 
Direct.reading, protected fr equen cy 
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scales have been obtaincd wi thout al low­
ing appreciable leakage 1.0 occur. 

The ou tput voltage is contin uously 
variable from l microvolt to 20 milli­
volts up to 100 megacycles. Above this 
frcq uency. the ma;",imu lII output is 
somewhal less (hun 20 miJlivoiLs. The 
attenuator dial is calibrated in micro· 
volts and milli volts. and is direct reading 
when the osci ll a lor am plitulle is adjusted 
to a standard value as indicated by the 
carrier-level grid.current meter. The 
aUenua tor dial controls a capacitive 
attenuator. A sle p·do\\"n gear reduction 
is provided for case in adjus ting to the 
desired output vol tage. Adjus ting 
screws, sc t at the factory. a llow the 
out pu t vollage to confor m accuralel y 
to the dial calibra tion over the entire 
scale of the attenlla tor dial. The ca paci­
tauce of tue altCllllator is var iable be­
tween 0 and 15 ~/Jf iu each of two 
sections, forming a capacitive vollage 
divider. L~egardlcss of se tting, the at· 
teuuator presents a cons tant capaci­
tance to the oscillator circuit so that the 
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carrier freq uency docs 110t changl' " ith 
adjus tmell t of the a llen uator control. 

The voltage from the altenualor ;s 
impressed Dcross a 100 ~/Jf condenser. 
The outpnt voltage is ohtained (rom t hi~ 

condenser through a series resistor of 
75 ohms, and is made avai lable a t the 
concentric shielded jack at theri ght.haud 
side of the panel. A three-foo t concentric 
shielded output lead , ha\' ing a cuarac­
teris tic im peda nce of 75 ohms and fitti ng 
the shielded jack. is furnished with the 
signal genera tor. The calibration of the 
atlenuator dial is the actual open-circuit 
voltage a l the ou tpu t jack. Above 30 
megacycles the voltage a t the far end of 
the output cable is very nearl y equal to 
that at the output jack. Be low 30 mega­
cycles a correction factor for lhe voltage 
al the fa r end of the cable must be 
applied . A plot of this correction is 
included in the ins truction book. Above 
30 megacycles a 10:1 shielded alleouator 
can be used witii the output cable to 

FIGUR!> 3. Two vicw8 of the rrequency-control drive mechanisrn partially diliaMembled. 111 the 
left -hand view are shown the geal'll through which t hedirect-readiug frequency dia l i~ dri-' en (W ill 

the worm shaft of the oondeu!!er. The d ial attaehe~ directly to the large gear. At the right. t he 
dial and mMk ure !luown ail8ellwled. The bakelite shaft concentric wi th the large gear ddvC8 Loth 

the coil Bwitch and the mask (or tue frequency !!eales. 
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} ' ICUlIl:! 4. R ear l' iew or t he coil Iwitching 
meclumis lI1 . A I>ositive wiping ooutact l.e twee.tl 
silver' I, lated 8urr8cet is obtaineu. LeaUij are 
made ~hort and direet ill order to keep residual 

inductance anti capacitance low. 

reduce the indicated output voltage by 
a factor of ten. 

The TYPE 804-B U-1J-F Signal Gen­
erator wLlI furnish either an amplitude­
modulated or an unmodulated output 
signal. 'The type of modulation desired 
is controlled by a three-position panel 
swi tch ; one position for an unmodulated 
signal , the second for a 400-cycle llIodu­
latet.! signal Crom nn internal oscillator. 

and the third for mod ulation from an 
external source . The modulation is 
adjusta ble up to 60%. The percentage­
modulation indica tor on tbe panel 
measures the a·c modulating voltage 
which is inserted in series with the doc 
plate supply of the osciUator tube. As 
the latter voltage is maintained conSlant 
by voltage regulation, the indica ting 
meter can be calibrated directly in per· 
centage modulation, since the modu­
lating voltage is proportional to the 
percentage of modulation. 

Wben it is desired to em ploy external 
modulation, the internal modul atiou 
oscillator tube is used as an amplifier. 
The input impedance for external modu­
lation is 0.25 megohm. Approximately 
seven \'Olls aer068 the input terminals 
are required for 50% modulation. The 
modulation characteristic is. flat ..... ithin 
±2 db from 100 to 20,000 cycles per 
second . 

The Type: 804-B U·H-F Signal Gen· 
erator operates from the a-c line. 105 
to 125 volts, 42 to 60 cycles. A voltage 
regulator circuit eliminates diOieulties 
due to fluctuating line voltage . Provis.ion 
is made for altering tbe COllDections to 
the primary of the power transformer so 
that the instrument can be used on 210 
to 250 volt lines. Adequa te radio­
frequency filtering is provided in the 
po ..... er supply to prevent leakage back 
into tbe po ..... er line. 

- M nlON T . SMlTlI 

SP ECIFICATIONS 

Carrier Fre~Ulhty Ran te: 7.5-330 1\l e in 
five rang~- 7.5-22. 22-50. 50-120,120-240, 
2010- 330 Me. 
Frequency Callbratlon: Direct reading 
with;1I2 %. 
Output Volta., Ranle: 1 microvolt to 20 
millivoll!! {or 7.5-100 Mc; 1 micro"olt to 10 
milJivoll!! (or 100-330 Me. 
Output Sy s ll m : Ontput i& obtained IIcrOM a 
75fl: caLle. 
Madulallon : T he generator ia amplitude 

ENERAL RADIO 4 

modulated. Continuously adjustaLle 0--60%. 
luterrlal: 400 cycles ±5%. EICteTllai: FIMt 
within 2 ub from 100 to 20,000 cycles. Se"ell 
voha arc required for 50% modulation. The 
input impedance is 0.25 mejohru .. Frequency 
modulation it Ilre&ent'l,'articu arly at the higher 
frequcncict. }o'(!l" tes tmg Relective receivers. 
therefore. it i , recommended tbat the generator 
be uBed uumooulateu. 
Siray Fields : Stray fields will not I.e .. oeice· 
able with receiven of I>oorer sena.itivity tban 
1 microvolt. 
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Pow. r Sup ply : 105-125 (or 2 10-250) .. olt~. 
40-60 cyel~ 25 ..... atts. 
Tubls : 955, 6G6G, 6X5G. vn 150. 
AccessOllu Supp lied : Tlm."e·foot out put 
ellble. 75-011", impedance. Six·fool cubic for a oe 
line couuection. One blank ooil foml for 311di. 
tional frequclIcy range. Qlle t erminal UII; l 
774.YA·l. One ex-Iernlll aUenuator n'~-X· I . 

1ype 
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MOl/olin,: Hlad: crad d e aluminum panel. 
w"lnu t cal.inCI, hinged cover. 
Dimensions: (Length) 19}<5 :c (dcpth) 9 J[ 

(height) 11 % inchctl. 
Nit We1Iht :32 pOlU".I!. 

Code 'Fwd Price 

IHu-n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I OIlNU! $350.00 

Thi .......... ,,"'''' io 1,"" .... .1 ""d ... pat.n .. of 'h" A"",""an Td".,h<>ole ... d T~I'J"IJb WID, ... .,,. ..,leI", fo. "til .... tiun in ...,,,,,.,o:b, ;""~Hil.';"'" me •• "'._"' . , ... io,. , ......... u;,: .... . "d " evek'!'",.,n, WO<~ In 1'''''' on.1 oWI",d ..,it""". 
T\,l' ~ 80-1-0 U· II .F Signal Generator 

is Ilot in stock at prescllt, and nearl y all 
units no\\ in production have already 

been res.;rvcd for customers. After the 
fe .... remaining unit s are sold. de Li" cries 
cannot be made before next JlU\e. 

BROADCAST FREQUENCY REALLOCATION 
• BROADCAST ENGINEERS are 
urged to place their orders 'lOW for ne .... · 
frequency wouitor crystals required by 
the freq.ueucy reallocation plan effective 
March 29. 

GR monitors. The special price effective 
until :March 29 is $65.00. Scud $35.00 
...... ith your order, which will be slOpped 
COD for tbe balance unless credit has 
been established. If cash for the full 

The TYPE: 376·L Quartz Plate is amollut is scnt in advance, we prepay 
ref,,'Olllmendcd for use in aU approved postage. 

SERVICE DEPARTMENT NOTES 
,RETURNING INSTRUMENTS FOR REPAIR 

• WHEN GENERAl RAOIO m­
strumenta arc returned to the Service 
Department for repair or reconditioning, 
the timc consumed ill handliug the job 
cao be held to a minimulU if tbe pro­
ced ure outlined here is follo .... cd. 

Before returning an ius trument to our 
factory for any rcason .... ha tcver, a letter 
gi ving oomplclc information about its 
operation should be SC ll t to thc Service 
Department. I t is esscn tial that both the 
type and strial uIILli.bers be given so that 
our records ma y (,e checked and the 
his tory noted. In UlallY instllm:es, if the 
ios trlUllent is lIot operating properly, it 
is possible to diagnose the trouble from 
the infonuation suppliefl, and to correct 
it by furoishillg a new part such as a 
tuhe. resistor, inductor, or capacitor. 

If it is necessary that the ins trument 

00 returned to the factory, the Service 
Department will so ad,-ise the OWJler and 
.... ,ill furnish I'omplete shipping insl.ruc· 
tiODS. 

When an instrument is to be returned 
for reconditioning and recalibratioll . 
wbich may require a week to teu days to 
complete, it is sometimes possible to 
s l>cell the ,,,ork if a letter is writtcn re­
ques ting us to proceed at once upon 
recei pt of the instrument and a confirm· 
ing purchase order is then se nt within a 
few dttys. This procedure should be fol· 
lowed on lr in an emergency, as it is 
easier fo r a ll cOJlcerned when packing and 
slurpin g instructions arc supplied by the 
Service Department. Beca use of I>ossible 
damage from exee.ssive handling in 
tral1sit, we do not recommend shipment 
via freight or overland trucking, but 
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GENERAL RADIO 6 

prefer railway express ur parcel post, 
depending 111.100 the size and weight of 
the insLromCIII. 

The letter or purchase order autbor­
izing necessary work to an iustrument 
should always he mailed 80 as to arrive 
before tbe shipment. A packing sli p re­
ferring 10 the Icller or purchase order 
shou ld be enclosed in the sllipment. If 
this is 1)01 done, serious delays will 
result. as in some cases we would have 
110 way of knowing hy whom the instru­
meut \I' as shipped. 

[u accordance 'I i th the procedure of 
purchasing di visiolls, some of OUf cus­
tomers request a quotation to cover the 
cost of reconditioning equipment. ] t is 
our practice to submi tan estimate bascli 
on records of previous cbarges for equip. 
ment of the sallie type and age . This 
estima te is not a definite quo l.ation, but 
is LIm form of minimum and ma.'l:illlUlll 
prices. 

We have found it necessary to follow 
this piau rather than to test a retnrued 
instrument completely and to quote an 
exact charge, which would inevitably be 
hi excess of what the customer expec ted 
because oC the excess laboratory time 
required . As an example, le t us consi der 
the return of a TH'," 736-A Wa ve 
Analyzer about two rears old. A charge 
between $4-5.00 and $60.00 would lie 
quoted to CO\Ter complelC reconditioning 
and rccalibralioll, guaranteed for one 
rear. Howcver, if this instrument \\ ert: 
sent to our labora tory Cor test to deter· 
LILille the e.'l: tent of necessa .. ) recomli· 
tioning and recalibratioll, III least eight 
hours would IJc spent beforu all exac t 
quotation could be made. l'-ollowing 
acceptance of the quotation br Ihe 
customer, repairs would be made in the 
shop. aCter which the eight hours' law· 
ratory lest time would have to be dllpli-

ca ter!' In stleh inst!lllccs, costs rull y he 
almost 50% grea ter tJlall that compared 
wi th all aOlowlt quoted between mini· 
mum anll lllaximulIl prices. 

Thl! fullo\l' ing table can be used to 
esti mate 11m approximate charge for an 

instrumeut, not obsolete, tbat requires 
normal reconditiolling and recalihration. 

Up to $100 
$100 10 200 
200 to -1.00 
400 up 

J\laxifllufII «~·ctmdi· 
fimlil'! Chor!!! 
% uf Lilj I'rice 

25 
20 
15 
10 

The usc oC Illis table I\ilJ often avoid 
delays by gi\'ing the ellBtomer's pur· 
chasing division (Ul idea of the approxi_ 
mate cost. I f, upon inspecLioll of a 
returned inst.rument, it is found tllat the 
cost of recondi tioning will be in cxcess 
of normal ch(lrges, the custolller is ad­
vised tbe maximum cost, and no work is 
done until a reply is received. 

The procedure that is follo\\ed in 
recond,itioning a rcturned instrument is 
to clean it thoroughly; eheck aud re ­
solder auy con~ections that Ulay hU\'e 
weakened; replace or repair .lOy com­
ponelll part thal has bel'oille worn, de­
teriorated, or llamagerl; ti ghten all 
asscmLly and mountin g scre\\s; clean 
the panel and poli8h the cabine t. 

It is then se nt to the laboratory for 
[ulul test anll recalibration. Tllc instru· 
mcn t must pass tile sume test as a lIe\\ 

instrulIlcnt. If an obsole te I},IIC, it is 
tested umler the Sf".:cificatioIlS that \\erc 
lI ;;cd when it passed t.hrough the labora­
tory originally. Because of the ('urdul 
and complete reconditioning ill Qur shop 
unJ ae('nrllle testing in our laoorator). 
\\c are uble to guarantee all instrUlllenl 
for oue year, whieb guarantee is ideutical 
LO thaL which upplied to it when it wus 
origillallysold. - 1.I .J I.DA\\''':'' 
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A CHART FOR USE WITH THE 
TYPE 516-C RADIO-FREUUENCY BRIDGE 

• FOR ACCU RACY and flexibili ty, 
uwaSllrt'lllCLlts wi th the. TY1'1~ 516-C 
Rlldio-Frcquc ncy Rrid gc arc onHnaril y 

malic with a scrics-cOllllcllscr substitu­
tion. A fixed condenser of the IIppro­
priatel:"pllcit.ance is lirs t I)lacecl across 

Ce-C, 
Plot of chRnSe of reaclaucc of bddge comlenter at I Mo. For the lIt'riee-<!Ondcnser metbod 
thill ill equal to the unknown reactance. For U!Ie atotber frC(IUenoie&, dh·ide hy the frequency 
in mcgaeyclel!. J( the unknown reactance i~ indueliye, C, ill gren ter thsn C,; i f tI.e unknown 

reacllmce ilJ capacitive, C, ill Ieee thpn C,. 
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GENERAl RADIO 8 

the UNKNOWN termin als and the 
bridge balanced, giving a f'apaCilance 
reading Ct. The unknown im l)Cda nce In 

be measured is then oonnCC lCl 1 in series 
with the a uxiliary fi;o.:cd condenser a nd 
the bridge rebalanred. rielding a capaci­
lance Belling C!. 

The rcac taUN! of the unknown im­
pedance is calculated from the cx prcs-
sioll x _ ...!... (C. - C,) 

, x - 271:J C!C1 

\Vhere many measurements Ilrc LO be 
made. these calculations nre tedious, so 
that the lise of a chart for dClcrmining 

Xx saves eonsiderablc lime. The reac­
tance Xx call be plotted II1;IIill81 the 
capacitance difTerclU'f' C~ - C h usin g C, 
as a parameter. 

Since only a fell fixell condclISl'rs are 
nccessnr) for co\'(~ rillg all ordi nar} con· 
ditions o f IllcltSUI'c m c n t , only II few 
curves need be plotted. The condensers 
ordinarily used with the bridge are 
TYI'E 505 ~'I ica Unit$. having capaci. 
tances of 100, 200, 500, and ]000 J.lJ.I f. 

Using these values, the curves on the 
precedjng page ha '-e been plollel\. 

We shall be glad to se nd an en larged 
copy of this chart 1.1'1 nny user of the 
T''l'E 516·C Hadio-Itrequency I1rill ge 
who reques ts it. 

USING THE VARIAC AT LOW FREQUENCIES 

• IN THE ARTICLE bearing tllis title, 
which appeared in the December. ]940, 
issue, tbe current rat.ings (or TYPE 200· 
cun and TypF, 200·Ci\fl-1 Variacs arc 

iucorrectly listed. Ulll ed current for I heS<' 
uni ts is 2 amperes, and maximum cur· -... 
rent 2.5 amperes. 

TilE Ceneral Radio EXPERIMENTER i.s mailed wit/rout charge each 
month to engineers, scierltists, tecitniciuns, artd ot.h ers intercstcd in 

communication-frequency IIIco.surem erlt and {'ontrol problems. When 
sending requests for subscriptions and addrestr - chollge notices, please 
supply the folwwing information: name, comparly name, compurty (1l1-

dress, type oj b"sin~. company i. engaged in, and ti.t.le or posil.ion oj 
individlwl. 
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