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REC0;,1MENDED PROCEDUREC FOR. MAKING 
M'SASUREMENTS ON BROADCA:':.'l' TRAl{~'.J'HTTFRS 

By the additlon of amendment ( 13 ) to Section 
3 . /+6 of the 11 Standa.rds ol' Go-:id En2; i :neering P.ro.ctice , etc ." 
the Federal Comrriunications Cmnrnission has req.i h·&d that 
certain rn6asurcments be nade on FM 1roadcast tran~nittsrs 
at 183.st once f.; yea~' d'.lr2.ns the four - mont:b. p8riod. precedi ng 
the date of filing ap~lioationR for renew~l or stat i on 
licnnr. e . 

This man'J.al has be0n compiled, thereforF.J , to 
outline procedures for ·,n2.kln6 ~tuch measurements w:!."Lh 
He;·:,lctt - l'P.cx:ard i:--istrt.1..'W::nts . lt is our inte~1t t.-1at this 
ma~rna.l :;fl a definite aid tc the b1.1.sy broadca3 t en6 .1.n~~ur . 
To this e; nd S!)ace ha~ b{3en pr-ovid'3d her>,3il1 foJ:> rr.a.ki11g 
entries ~f the results ~1th~ ~eaJur0~ents and f~r p lotting 
th8 required curvo s . '1'11is ma.rn;.al , ,:he,n :'l.1 1 1.~d w:l t}1 U1e 
pertinc!1t da t:.1 , can bo :CJ.led .,,rj_ 1.h the s ta r.lon r'eco1·c: 8 in 
order to comply with the I'CG :!.··1:.Jc;ui:c·ement tl-·.a t the result.:-: 
of the :i.nea,sure111er.tf, be s:Lcneri L:· tne en,_,;ir"es:e lil&.kins tl1e 
measurc:nent s anc~ kcvt en f.'il ·i at tho t~an$n;i t ter • 

Que::;t.io1'.1s eonecn-ni ·,1g t~!S _per.formanc:~~ or use of 
Hewlett - Packard inst:r·U!nf:: l1t~; are invi tcd and aro answered 
promptly . 

'£HIS i\IAIWA.L IS ISSUED 

FOR TES l1FR30r:AL U.JE OF': 

---- ----------' CHIE.l? ENrrIW~ER 

R/.DIO 8'1'AT:i:CN 

Palo Alto , Cal . 
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CGNCERNINJ- MEASUTIEMEN'i'S 

Tb.o :r.1ctho11 for making t:!:18 l'rJ.easurE-:n0:1ts covered 
by th5-s !ll.?.nual is a 8ub ject t:1at ha!3 been discussed some ­
what in the lit•···r~.>.ture and for v.rhich several. standards 
hav9 be0n pr·omulgatvd . Unfortunately , some of tt3 pub.-
1 i ~:hed r:1c, tcri:;11 co:italns conflict lnz inf'or·matiun or require ­
m0nts . 

In issuin:; this man'Jal it is not. our lnt .. :mt to 
enter into any controverd.c s th9- t :nay exist on ths ::.:ur j0c t . 
Rather , thj_s manual i s pi1oviddd with a r ~1 comn1endcd pro ­
cedu:re for making ,:1co.sur0r:10nt s with Hewl fl t t - ?ac.1,~G.rrl 1.r1s tru­
ment s , and we hclh,vc th9.t r.1<:;P.:,uremonts ;:1.ad.e in th::; r.tan..".ler 
r ccommend1:d he:rcin will :t'<' sul t :tn accurate anJ unifo:cm 
r esults and that these rcsulta wil1 be rupeatuhlc . 

A porvsal 0f the in~tr·u ctir::,ns i n this manual 
will show that two - 1~- instrumont3 wll l plrf0r~ 80% or 
mor0 of the mGasurcmGnts required bJ the FCC . tlthough 
this stato!ttent assumes thut a modulation m0tor is in 
use in the station a s a part 0f the station equipment , 
w0 feel that tl1n fact that two instrument::: can be so 
valn able to th0 brondcas·::; Gnglnc. or is strong testimony 
r egarding th0 v orsatillty of - hp - irn,trum8nts . 

'l'he materiaJ co1.tal.n•.,~, hcr,Jin :i.s based on the 
assumption that 'bal:1nocd , u.ng:-ound0d 600 ,_..,l:1m cir·cui ts 
arc used in tho t..udlo systems of t}i.e strc.it.1-on . 'l'hi s 
stande.rd impedance l:~ vridnly ac<.:c·ptcd , a".1<l Eewlott- Packard 
instrument::: arc dcs.i;::;ncd to bo u~c,d with uq_uipw nt of 
this irnpodnnc0 . Howuv~r , tLa ~1p- Llodal 206A Audio Signal 
Gen.orator has a mul ti - ilTI})cc!&ncG output ssstcm so that it 
can bo used with ?,rounded or un6ro1..1.nclE:d circuits of certai n 
other impedances as wE.11. 
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RECOMMENDED EQUIPMENT 

The material in this manual assume1s the use of 
a Model 206A Audio Signal Generator. Howeveir, it is 
possible to substitute the use of the Model 200B or 201B 
for the Model 206A, although an external VTVM, T-pad or 
H-pad, and balanced isolation transformer ar•e needed. If 
the Model 200B is used, two 270 ohm resistor•s are also 
needed. 

Assuming that the input impedance of the station 
audio equipment is 600 ohms, the -hp- stock number 912•17 
balanced isolation transformer can be used l'lri th a 600 ohm 
T-pad or H-pad (not necessarily balanced). The equipment 
should be connected as shown in the followinlg figures. 

VTVM 

-HP­ r-- - 7 

MODEL r-+-- - -r------t-J' 

I 11 ~'---'i'---___ } ~28/~ 2018 
/V/',,......,.--~ - EQUIP. 

I I L _________ ...J 

600fl H-PAO 
OR T-PAD 

L--- ...J 
H.P.STOGK 
N0.912-17 

CONNECTIONS FOR -HP- MODEL 2018 AUDIO OSCILLATOR 
(A) 

-HP­
MODEL 
2008 

VTVM 

r--- - ------, r---7 TO 
I ,~~1 __ ~1~ I } 

i : II~~-;--- ~22,~ 
\,--+-;---.-----s---1 - - ,,-------, -

1 
EOUI P. 

270fi L _________ ....J L ___ ......1 

600fl T-PAD H.P. STOCK 
OR H-PAD N0.912-17 

CONNECTIONS FOR -HP- MODEL 2008 AUDIO OSCILLATOR 

( 8) 

-11-
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Figure (A) above shuv.rs tn0 method. f:Jr connect ­
ing the Model 201B Audio Oscillator . In oper~.:.t.,:!.on the 
ATTENuAT0R control on thi=: Model 201D :::houJ.d be set for 
20 db or rnore or attenuation ~1d allowed to ~ernain at thut 
position. 'l'he varhi.t ion.s in sl<;n::i.l level should t11<:,n 
be made by v arying the Std·. ting of th<:; e:-ctcrnr~l 600 ohrn 
pad . 'l'ho -hp- r,!odel 350B 600 0rim 'l'- pad can be used for 
this applicatlon . The r0ading of the external VTV~ 
shou] d be nw.l:ntainer'l_ constant under all cor:..di tions by­
adjusti:1:~ the Afli1PLIT1JI)E control on t;r,e Mud.el 201.B . 
For best waveform, it is d~siratle to keep thA setting 
of tree AMI'Lrru1y:: contr·ol belovt r..bout "50" . 

F' i gurf ( i3 ) a.bovfJ shons the rr.etl:od for c-.:i~ec ting 
the Model 200L Audio 0~cillatn1· . It should be not8d that 
thG cHstort i on in the output wavef01·,n of the Model 200B 
is of' t:rn orde:;_• of one percent . l.~/~1lle this ·.vavcforn: is 
very good , it ia not sufficiently pure to test ade~uate ly 
some of the hig}1er qual i 'cy trari.sm:t t t,-;rs n.nd as:.:ccia tcd. 
equipmen-'.; cf recen~ manufact·.11°0 . 

'l'he 270 ohJ:1 re::;ietc•r :.: sh0wP. in fir• ;1.:..··e ( S ) 
above are used to increa~e t~u ~ou~ce impGda~cn of the 
genAra tor to 600 ohl;:s . Cnr'lpr;s.L t io::-i res.!.s to:rs ~.:t.ould be 
usecl for this applic1?..t5.0n . 'J1:10 /1},TT,:i.'I'UDE co:ntr-ol on the 
Model 200H s hould ·:::,€·· set ,'.1 t 1190 11 or lLi6.lLr . The r•)adin3 
of the VTV!,l s:i.10,.;J.d bo mai.ntaincd con a Lant dur lnr; t:1e 
me3surements by making minor ntljustments ~n ~l1c setting 
of the A!dPLI1'UDJ~ contr·ol on the No1c;J 200E . 'l'ht: external 
pad rieed not b e bal:..1.ncod r-:o that t~1e ~fodr::::;_ 3.SOD llOdb 
labo1•atol'Y atl.;enuator <;an bG 1.18ed for ~his [t:)pJ.:!.cr:1.ticn . 

- iii-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

RF SHIEill I NG 

It is important to note that when making 
low level measurements with the Model 330 in the presence 
of tho transmitter , precautions should be taken to make 
certain that stray fields or rf pick- up from the trans ­
mitter do not cause a residual reading on the voltmeter 
in the Model 330 . The specifications for the Model 330 
voltmeter section are given i n terms of 100 kc as the 
maximum frequency . However , the respons<➔ of the volt­
meter section of the Model 330 falls off rather slowly, 
as in any well - designed amplifier , so that the response 
is of the order of 3096 or more at the higher am broadcast 
frequencies . 

Steps which may be taken to reduce the affects 
of rf pick- up include: 

'(a) Orient line plug for lowest residual 
reading . 

(b) Solidly ground chassis of model 330 to 
station ground bus . 

(c) Use short power cord. 

(d) By- pass power cord . 

(e) Use rf chokes in voltmeter leads . 

(f) Shield voltmeter terminals . 

(g) By- pass meter l eads (in extreme cases) . 

(h) Shield meter front (in extreme cases) . 

- iv-
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S 2 C T I O N I 

P:CRFOHi.'lANCi:£ I,iEASTJHEME~-T'i'S 

OF 

AU BROADC/i.S'; STATIONS 

The material ccntaincd in S~cLio::1 I of this 
manual offers a r e ~ommencled p:,ocedure for performi ng 
four of the five measurements r·eq,lirccl by t:-w FC(; on am 
broa.dco.st stf1.tions . The fifth regnir0::vmt involves the 
measurement of spurio ~s r adiation~ aDd - hp - does not offer 
any e qu~pmcmt f or maki:-1g t t10se m:)a3urement s . Howf)ver , 
such equipment i s manufactured by sev er~l firms . 
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F'CC HEQUII-U·:!•.iENT I 

" Data and. curve::, showing 
ove.!'all audio fl"eqi.lE'Hry ref'p,;nse 
from JO t0 7500 c~)S fer approx.:..nately 
25, 50 , 85, or 100 (if obtainahle ) 
percent modul9.-!::icn . Famlly of curves 
sho~l~ b8 plottod ( one for each per ­
centage above) with db above and be ­
low o reference frequency of 1000 cps 
as ordinate and audio frequency as 
abscissa . " 

A. EguipnIBnt Hcauired : 

(1) - hp- Llodel 206A Audio Si~nal Generator . 

B. Froccdure: 

( 1) Tbe transmi tt0, ... , >na:tn stn,U.0 n.1;·1pl i .f ler , and inte r ­
medio. te equipmont must b.:: ope"."U ~ i.nz; for this mf'asure ­
ment and the t:;:,a.ns.ml t t 8r- sJ·.01.i.lcl b€' coupled to the 
ant •.~nna so tl1at tho tE:;st nib'1a:i. ca!l be obtained from 
the l'ir1al taEk circuit 'ls lo:1de ci by the °1:lnterma . 
All equi.)mcnt sLould be nd_iust<,d. .for u):r::-?.a1 nro6ra:;1 
op~l'P-1,..!..on . 

( 2) Any l i r:1i tin6 a1:1r lifi<>rs in th-3 circui t ;nu::. t be by­
passed . 

( 3) Tune rv;0 del 206A to J.000 cps with FHr::9c:;::;NCY and 
RANGE ~ontrols . Turn Ai,!PLITUDi·; cc•>itJ''o l counter­
clockwise so that VOLTS - DEM meter rea1s ze~o . 

S-st 0 to 100 d b attc:ru ... ato:r on j·;oce: 206A to about 
40 db t o prev ent o•rerlos.cEng ,).f t:!",rn~,t~·.:Lt t.;;er clr-cui ts . 

( 5 ) Patch. from ModE:l 2<J6A to r;ial:!; :..,tud.:.u am:,l.Lf'lsr as 
shown i n follov.r.tr.;:"s -~ lc;ur,} . A '1s~mlns tna-c the :!.nput 
im.p'cd&nce of t:.1e .na.'..n .stu<llo r:3mpl .~.:':ttr .Ls 600 ohn.., 
( tl10 preser-.t ste.nd::i.r~ ) , t!1B L1PI.:;DA;rcr; switch -')rt the 
~odol 206A s~ould be s e t to th0 600 ohm ~o~ ltion. 
Ordinar il?, t:'le cc~mect i o.::1s shculd be f:t.oatin_; 
(ungrounded) . 

- 2-
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(6} 

(7} 

(8) 

(9) 

(10} 

(11) 

(12) 

{13} 

(14} 

-HP· MAIN 

MODEL STUDIO 

2O6A AMPLIFIER 
•• -

I NTER-

MEDIATE 

- AMPLIFIERS ► .. --) TO 
:J TRANS· 

MITTER 

Adjust AMPLITUDE control on Model 206A so that 
VOLTS - DBM meter indicates +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 25% 
modulation. Record setting of output attenuators 
in space on page 4. 
Tune Model 206A to 30 cps. If necessary adjust 
setting of VOLTS - DBM meter with AMPLITUDE control 
so that meter reads +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 25% 
modulation. Usually, the attenuation will have to 
be decreased a db or so from the previous setting. 
Record setting of output attenuators in space 
provided on page 4. 
Tune Model 206A to 50 cps. If necessary adjust 
setting of VOLTS - DBM meter with AMPLITUDE control 
so that meter reads +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 25% 
modulation. Record settin~ of output attenuators 
in space provided on page 4. 

Repeat steps (10) and (11) for frequencies of 100, 
400, 5000, and 7500 cps. Record output attenuator 
readings for each frequency. In addition, if any 
reading is 0.2 db different from preceding reading, 
it is recommended that readings be taken at inter­
mediate frequencies. 

Repeat steps (8) to (12) for modulation meter readings 
of 50, 85, and highest modulation obtainable (not 
over 100%) and for frequencies of 30, 50, 100, 400, 
1000, 5000, and 7500 cps. Record all readings in 
space provided on pages 4 and 5. 
Transfer "Input variation" readings on pages 4 and 5 
to graph sheets on pages 6 and 7 of this manual 
and sketch curves. 

-3-
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FCC HEQ,UIHEMEN'r II 

"Data and curves showin~ 
audi o frequency harmonic conte:'.:.t 
for 25, 50, 8~, and 100 percent 
modulation for fundari.ental fre ­
ouencies of 50 , 100 , 400 , 1000 , 
5000 , and 7500 cps ( either aritlwet ­
ical or root sum squar·e values up 
to the tenth harmonic or 16000 cps) . 
Plot family of cur¥e2 (one for each 
per centage above) wlth pircent dis ­
t ort ion as ordlnate and audio fre ­
quency a::i abscissa . " 

A. Rguipment Required: 

(1) - hp - Model 206A Audio Sl~~nal Gener ator . 

( 2 ) - hp- Model 325:a, 3301~ , 330C , or JJOD N•.1ise and 
Distortion Analyzer . 

(3) Station AH modulation meter . 

B. Procedure : 

(1) The tranmnltt3r and r.:ai:1 studi0 a:nplifit"r !'1u~t be 
operating for these ~easur0~ents and the transmitter 
should be coupled to the antenna so that the test 
signal can be obtalnAd fro□ the f inal tank circuit 
as loaded b;1 tiie antf•nna . Any limit.i.ng ~:1pli.fiers 
in the system rnu.:;;t be by- passed. All cqu~pmc,-it 
sho·.1,lc. be adjusted for no~m~l :n'c:~r~m ope1·otion . 

( 2) 'l'uJ1e Model 206A to 1000 cps with FR21':)_UFNC:Y and RANGE 

controls . Turn AY.PLITUD~ control cow-.ter - cloc~wise 
so that VOLTS - DBM meter· reads zero . 

{J} Set O - 100 DB att<:inue.tor on i,1odel 20t-A to about 
40 db to p1•event. c,verloading ,,)f l;ranfi:.ii tter circuits . 

( 4 ) Patch Mod.:31 206A, L' 1~eces:-;ary , to niain studio amp­
lifi1~r as ~hown in f'i6urc on pa0 c tl'.. Assumlng that 
the input lmpednnci:; of the nalrt r.tudl o amplifier is 
600 ohms ( th(; present sta!ldnrd) , the Iflif'EDANCE 
switch on the ifodel 2.0bA should l,e set to, the 600 
ohm por.itlo~. Ordi':1arily , the connections should be 
floating ~ungrounded) . 

- 8-
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( 5) 

(6 ) 

(7 ) 

Turn AHPLITUDE control on Model 2O6A clockwise 
until VOLTS - DBM meter reads +15 dbm. 

Adjust output attenuators o!l iv:odel 2O6A until 
station am modulaticn rooter indicates 25i~ moclulation . 

There are now two poss~.ble methods to follow de~cnd­
ing upon the model of Dis tortion Analyzer in use and 

convenience . First , t~e L~Jol 330B ~1d JJOD can be 

coupled to the transn,i tter und the self- contained am 

detector circt...i t ir: the Distortion Analyzer used for 

de - modulating the carrier . Second , any of the Mode-l s 

325B, JJOC, 330C , or 33OD can be used with the stFJ.tion 

am modulu tion 1:1et,Jr , usi.r.g the detector circuit in 

the modulation rr..eter . 

T!1e followini; procedure is therefore divided into 

two parts . 

(8) USE OF THE MODEL 330!3 ::>r 330D, USHIG IilfTLRNAL DET~CTOR . 

(a ) C,:mnect rf terni!1a1.s on back of iv1odel 330D/.330D 
to moni torin3 outp'.lt pro 1::.ded by tro.ns•ni tter nanu-

fac ture~ in fln&l ~ank clrc~lt . If a volta3e in 

excess of 15 volts rf ic provided at this connection , 

use one - nuar ~P-r to :me ·1t ;i:ch.l,1 rf'sis tor to decrease 

the vol cp:~.;e ariplied to tb; Model 330E/ 330D. 

( b) Set f~F - R:' switch o:i ~:odel 33OD/JJOD to RF position 

and eet 1,1Pter select0r Gwitc:1 to SE:T L:-;VEL position . 

Set VOLTS - DB s,·1L,0~. to JOO volt 1'.)oSi Gian . ~ut 

IHPUT control complt tcly cloc)~wise . 

( c) Set rf b::md s :iE,c t0:.· swi t;ch 0"1 L8 ck of :Y1or:el 

330:3/330:D to "J." a~1<1 ttme HF cc-ntr0l on f1·ont of 
instrument. fol' nu,xlnum ... 'r-;adin~ on r.1ot•~ r . Reduce 

se:;t.:ng o-:: V0i.,TS - :):J S\/:'~ t c-h :i.s n .. ce:c- s~rJ to or.tain 

readable dofloction of re~tcr . 

(d) /~fter th ,sc cd,jn~t~•L;1.ts , ~t 10~8!" a full - ocale 

reading on mcl;C'r v·.!.t:. \'rit/l'S - :1b sv1i1,ch :tn 1001~ 

position sho'..1.ld "he, o'..,tG..!.'1.,·rl. . If n0'c , it is necessary 

to l!1crza:rn th:.; cou¥Jl5 r::,• iJ· t\••r,{:11 t!-1..:; rf te1•J!1.inals on 

the back uf -c.l10 insi;r1.:~.l. :1t ar.d the m-::ini taring output 

rJro·::i.ded on t11e tra.1sraittr:-1· . 

( e ) J,d just s:::ttin::.; of INI'l1T control 0n i'fortel 3JOB/ J.3OD 

so thut a rvll - scalo :rtad:~,, (: . o) is obtained with 

the VOLTS - DB sV!i tch in t}:w 100:. pos :i. tioYJ. . 

( f) Sec steps 10 - 26 bclor,r fo:.> rcmalnder of p~ocodur c . 

-9-
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( 9) USE OF THE MODEL 325B , JJl)l., , JJOC , or 330D WJT:a 
STATION At1 MODULATIO:! il!i:E:'r:.::H . 

(a) If using n ~odel 325B or JJOC , o r if it is 
desired to use tLe st[~ tion am moa.ula tion ::lot er w:!. th 
the ?Joo.el 330B or 330D , the f 0llowing procedure 
should be used for c onnectln;; ti1e Analyzer to the 
nrodulation meter . 

( b -) Patch fro:n the :high- inpedance ::mtpi..:..t terminals 
on the am modulation weter t o t he af INPUT terminals 
on the front of the Noise a~d D:stortiun Analyzer , 
:nakinc; certain tl:v-1 t groun-i term.i.nal s ar\~ pre,perJ.y 
connected . Set AF-RF switch to AF poaition (not 
U!"led in .3 2~:D ) • 

(c) If using a Model JJOB , 330C , or )JOD Analyzer , 
set switch to S}~T LEVl~L po~3j_ tion . If us i ng a :,1ode l 
325B Analyzer , set switch to NOISE pos itio~. 

( d ) Set VOL'I'S - DB swi. tc11 on Analyzer to +20 DB 
position. 

( e ) Adjust INPUT control on Analyzer so Uwt ~noter 
on Analyzer reads exnctly full sca] e (1 . 0) on upper 
scale . 

(f) See stops 10--26 below for remain<l0r of pro ­
cedur0 . 

(10) Set fre~1ency controls on ~nalyzFr to 1 000 cps . 

(11) ~et switch on ~nRlyzar to DISTORTION pos i tion . 

( 12) Tb.e meter r(...adin,; e n /\.n&lyzEn· should now drop . Tune 
Bh.LANr.1~ anri FR,:nur~'KCY cont:!:'11 s Jn Anal7,rzer for 
1:1.1.nimum meter re~i.clin3 . :,0.d'.lcc sffl t i.10 or VOL'I10 - :CB 
switch &s necessB.ry to obtain r•eado.blo :-:1e t·-n· deflec tion . 
Retune BALANCF and FH;.~Q.OEl..JGY controls on A1:i.alyzer to 
m2..ke certain that 1;-:in.!.rr:.tm rt~aa.i1:1.g OE Moter 5.s obtained . 

(13) Dietortion cs.n ?'lOV' b-3 :i:·eed rl_;_rnct::J.y in pE,rc0ntas8°· 
in terms of ori0 :1.:-lal :n0.tc:::> I'<~2.d..t:1g . !i'or exe.Y"'.r, l e , if 
the meter reads O. r:; ,,:ttr, the VOL'.rS - :9B swl tch in the 
1~ ( - 20dt) pos i tio~ , the; di:;tortlon L :: l ol' lf~ . 
Record reading obtained in spac~ provided at top of 
page 13 • 

.. ;!-
Distort i 0n can also be read in lb by subtracting 

the new r eadi113 From th€\ first re'l.din0 ( +22d1) . In 
the above exarr.plc the d::..st'.JY'tion reading WO'lld be 46 
du (below 251;: m'.Jd1.J.::..ation ). 

- 10-
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( 14) Ttmt::l Model 206A to 30 cps and , if noces s8.ry , adjust 
sett i ng of VOLTS - DBM mot~r in 206A to +~5 dbm 
with AMPLITUDE control . 

(15 ) Ad jus t output attenu~.tors on Moo.el 206A so that am 
rr.odulation metor indicates 25% modulation . 

( 1 6 ) Set VOLTS - DB swi tc.h on A:r..a lyzer. to +20 db pos ition. 

(17) Set switch on Analyzer t o SET LEVEL position. If 
uslng a ~odel 325E, set s~itch to NOISE position. 

( H1) Ad just frequency controls on Analyzer to 30 cps . 

(19) If necessary, adjust INPUT control on Analyzer so 
that meter r eads exactly full ncale on the 1 . 0 scale . 

( 20 ) Set switch on Analyzer to DISTORTION positi on . Tho 
meter reading in~ediately should fall off . 

(21) Adjust BALANCE and PRE~D~NCY controls on Analy~er 
for minimum meter rendi.n1; . Reduce setting of 
VOLTS - DE switch as nec(;ssary to obt~.in readable 
metor deflccti o~ . Retune BALANCE and FR~QUENCY con­
trols to make ~ortain t:iat mLnimum l!leter reading is 
obtained . 

(22) Read distortion dire ctly in percentage from readings 
of meter and VOLTS - DB switch. Reco~d reading in 
space provided at top of p age 13 . 

(2.3) 

(25 ) 

Repeat steps (14) to ( 22 ) for frequencies of 50 , 
100 , 400 , 5000 , and 7500 cps . Record readings in 
space provided belo-v.c . In r..ddi tio!l , lf any s!:12.rp 
difi'erences in th2 pcrcents.ge distortion i'or> two 
adjacent frequencies is ottaln0d, f 1.1rther· r e adings 
snould be taken to d.f.;termi ne the nature and co.use 
of the diffc::.~enccs . Suc~1 rc,adlngs c,~n ~1.ot be taken 
with the ~odol J25B. 

Rope at steps ( 11+) to ( 23 ) for nodule.tion percentages 
of _50't and fo1• frequc::ncibS of ,30 , _SO , 100, Lj.00 , 1000 , 
5000 , and 7500 cps . Record readings i n spac e p1·0 -
vided on page 13 . 

Rep 1Jat steps (l~_) to ( 2.3 ) for :nodulation percentages 
o:." 85}& and for frequenc i es of 30 , )0 , 100 , 400 , 1 000 , 
5000, and 7500 cps . Record readin~s in spac e pr o­
vidud on page 13 . 

(26) Ropeat steps (l~.) to (23) for the higl10st modul at i on 
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percontagos obtainable (but not over 100%) and for 
froquonc1e:s o.f JO , 50 , J.oo , l~oo , 1000, 5000, and 
7 500 cps . Record. ror.dL1g;i in space pr(iv:1.d.cd 011 

page 13 . Transfar data to graphs on pages 13 and 
14 and sketch curvus . 

-12-
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FCC REQUIREMB!iT III 

"Data showing percenta:;e 
carrier shl ~t for 25, 50 , 85 and 
1 00 percent modulation wi th ~DO cps 
tone . 11 

A. Equipment Requir ed: 

(1 ) - 1-;.p- i!oclol 206A Audio Signal Genera to1' . 

( 2 ) - hp- Model 330B or 330D Noi se and Distortion Analyzer . 

(3) High h1podance de volt!"leter . 

D. Procedure : 

(1) 

( 2) 

(3) 

(6) 

The transmi tter , main studio amplifier , and i nter­
conne0.tin3 equipment ~·11u.:t be op0ra.ti.:1r; for thls 
:nE:asurement and the transml tttn' 8hould be coupled 
to the antem1a so th11t ti-e te::;t Gicnal can be 
obtained frora the final tank clrcult as lo~ded by 

the anter.na . Any li::.5.tJ.rq amplifi er!; in t~1.e cir ­
cuit must be ty- )a~1sed . All eq·lil,!l'!f•nt should be 
a<ljustccl for n ,)rlnn.l prnsr · .. •1 o::-,r .c'a'-- ion . 

Tune I.Todel 206A to ~.00 c:rs . ;:et output attenuators 
f0r zero attenuation anc set IMP:::DJ\.NC:: ~ml tch t o 
600 o}~ position. 

'rurn A:,iPLITUD:C control comolotcl-., counter - clock:lise . 
Petch from the Moeel 206A lo tha'cain studio a~pl!­
fier input . 

Conn.ect the r.f ter:::ln'llr. on the b9.ck of the i,1odel 
.3JOD or 330D to the: m :mi to·r i ne; ou'.,pu.t ~rev lcled i~ 

tho f.i..nal tank clreui L of t:-w tran:,.~i ttcl' . If a 
vol.to.Jo subr.tan:i:ilJy lu exl"!cr.::; o.I.' 15 v0lt::; ri' is 
provideJ. at these tcrm.!.nc:ls , vse a one - quarter to 
onc - me3ohm rt.:sistur• to d1·op t:.b.0 vol tasc ap.,.L:.ed to 
t:1e Model 330P/33'JP. :~ct Ai;, - fip sw:i.l ell un front of 
instr~nent to RF po~itlcn 3nd tJr~ INPUT co~trol 
compl ~ t t' ly cou.11 te:i:- - cl<.) 0.1:vr 1 s '~ . 

Cm...nec t a de vc.l Llf:ter 11ovi::-1p; a :1.i.,--;h l nput i:-:1pedance 

(rr·eferabl y ut l ea~.t sev eral r.1e,;oh1.,s ) from ground to 
the in~ut sid0 of conde~scr CS in the rr dctuctor 
c..:.rcui t of tho lvi:>del 330.3/JJOD ( St")e dia~I'arn) . T11i s 
should he a n~zative de voltae& . 

Tune :1F control o~ front of :\'iodel 3303/ 330D .for a 
m~x:!.mu.."'l r0adins Oi.l de vol tmetcr . !, vol 'var~e o.!· tn0 
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order of 1 to 5 volts de slvrnld be obta5-ned . Record 
rAading obtaine d ln space ~~ovidud on p~Je 18 . 

(7) IYicroane setting o.f AM!;LI·rum: cont!·ol on !fiodel 206A 
until station modulat_~o11 m.cJtc r lndicat1~s 2SJ r.:o dulL­
tion . 

( f3) Record on !)age 18 the new readL1g obtained on 
voltm0tor . Onlj a sli~ht chan~e , i f uny is to be 
expected in the voltmeter reading . 

{9) 

(10) 

(11) 

Advance set ting of AMPLITUDE co:1trol on I1:odcl 206A 
until station iodulation met~r lndicat~s 50% 
mod:1laLton. H0co~:d nev, r :3ad~.1~g oli tained on volt ­
w:::te.r . Only a slight change i n the voltmot,;r' read­
ing is to be cxpoctcd . 

Advance setc:tng of AUPI,:iTUDE control on ~:od0l 206A 
until 1aodulation noter indicates CSt modulation . 
Record new r i:adinr, obt;..-~j_n E; d •Jn vol tmo tcr· . 

Advance s 2t.ting of !dJPT,J_TJDr:: c ont:r0J. on Model 20AA 
until moc.ul o.tion meter j_r1d .L er .. tos :1i:::-h,"r..d; modulat ~on 
0btainabl0 (but not over 100/) . nccor~ now readinc 
obtained on voltmeter . 

(12) On pa~0 18 calculate the percentage of carrier shift 
for the var ious depths of modul ation . 
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FCC REQUIR:MENT IV 

" Carrier hum and extraneous 
noise generatod wlthln the equl pmerrt 
and measured as the l~vel below 100 
percent modula'~ion throuGhout the 
audio spectrum or b·J bands . 11 

A. Equipment Hoguircd : 

( 1) - hp- ModcJ. 206A Audio Si0nal G(..ner a tor . 

(2) - hp- Model 325B, 330B, 330C , er 330D No iso and Dis ­
tortion Analyzer . 

(3) Station AM modulation meter . 

B. Procedure with Models 330B or 330D: 

( 1) 

( 2) 

(3) 

( 5) 

(6) 

The transmitter , maln studio ac~liI'icr , and Inter­
connecting equi pment must to operating f or this 
measurement Rnd thi..: trans1;1i tb..;r should b8 coupl0d 
to the antir,nna so thr..t tll0 t0stJ slc:;1~al can be ob ­
tained fron1 tho final t,1:1.nk clr(;uit as loaded by 
th8 antenna . .l\ny llmiti:10 anqlifiers in tho c ircuit 
must be by- pas sea. . All oqui p:c11cnt should be adjusted 
for normal program operation . 

Tune }fodel 206A to l.J.00 cps . Adjust settlng of 
AMPLITUDE control so that ou~put meter in Model 206A 
reads +15 dbm. Set attenuators to ~.O or 50 db of 
attenuation . Set IMPEDA:-rcE switch to 600 or.cm posi tion . 

Patch from output terminals on Model 206A to i nput 
of main s tudio amplifier . Adjust setting ol' Model 
206A output attenuators no that "11oduJ.ation meter 
ind icates l OO~t inodulation ( or n<'xt highest v alue 
obtainable) . 

Connect ·cf terminals on back of Model 3JOB/330D to 
monitorine o u tput providE'ld by tran::iinitte::.~ n;B.nufactur e r 
in final tank circuit . If a voltc3e ln excess of 15 
volt s rf in provided at this cor~ection, us• a 
one- quart\:;r to one r.1ego:11,1 1•es.i.stor to decrease the 
vol ta13e applie<i to t hn l',fodel 330B/33 0D . 

Set AF - RF switch on Model 330B/330D to HF position 
and set rrcter sele c tor swltch to SET LEV:r~L positi on . 

Set rf band s e l ector switch on back of Model 330D/ 
330D to "l" . Set IllJPUT control com:'.)l0tely clockwise 
and adjust sett.i.ng of VOLTS - DB switch as necessary to 
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FCC REQUIR:::MENT IV 

" Carrier hum and extraneous 
noise generated withln the equi pment 
and measured as the l~vel below 100 
percent modulaJ~ion throu[;hout the 
audio spectrum or by bands . " 

A. Equipment fioguircd : 

( 1) - hp- ModeJ. 20GA Audio Si3nal Genera tor . 

(2 ) -hp - Model 325B , 330B , JJOC , or 330D No ise and Dis­
tortion Analyzer . 

(3) Statlon AN modulation meter . 

B. Procedure v,i th Model .s 330B or .330D: 

( 1) 

(2) 

(3) 

( s) 

( 6) 

The transm.i tter , maln stu<lio snpli.fior , and Inter­
connecting equipment must to operating r'or this 
measurement a:1d the transmitter should b;;:: coupl<:,d 
to the antenna so th:::..t t110 t0s t, sisnal can be ob­
tained from the final ~ank circuit as loaded by 
th8 antenna . ;'\ny limiti:1;:,; arrr;)lifiol's in tho c ircuit 
r.mst be by- pas::;ed. . All oquip::.ncnt should bo adjusted 
for normal pr:)graia operation. 

Tune Model 206A to l-1.00 cps . Adjust settlng of 
Ar,1PLITUDE control so that oucput motc·r in Model 206A 
reada +15 dbm. Set attenuators to 40 or 50 db of 
attenuation . Set H:iPEDA:.J"CE switch to 600 ohm position . 

Patch from output terminals on Model 206A to input 
of main studio amplifier . Adjust setting o .C- Model 
206A output attenuators so that ~adulation meter 
indicates 100~& 1nodulation ( or nc·xt lllghest value 
obtainable) . 

Connect -c•f te:r>minal s on bncl( of Mod,~1 3J0B/330D to 
monitorine output ·9rovid8J by tran:Jjnitte.,_, n,anufacturer 
in final tank circuit . Ii' a v0J.ta-:;(~ ln e~.::cess of 1.5 
volts rf ia provided a t th1.s co.r.ne~tion , US4l' a 
one- quart~r to one nego:1-u,, 1•eslstor to decrease the 
vol tace applied to the i\-1od.e1 330B/JJ0D. 

Set AF - RF switch on Model JJ0B/JJ0D to P.F position 
and set :rmter selector swltch to SET LEV~L position . 

Set rf band selector switch on back of Model JJ0D/ 
JJ0D to "l" . Set IN!'lJT control compl8tely clockwise 
and adjust settlng o::.: VOLTS - DB switch as necessary to 
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obtain r eadabl e de.floct:!.on of :.neter . Tu~e RF 
cont~•ol on fr·)nt of ln;:;tr:.D11E.nt for ~)1axi mum reading 
on meter . 

(7) After these adjustments , at lsast a full - scale 
reading o~ m~ t er wlth VOLTJ - DD swltch in 100~ 
position should be obLaincJ . If not , it is n e cessar:r 
to incrE:.asc th8 CC'lP~in6 between t:ie r:C turmi::1als on 
the buck o:;.' the instrm,.ent c..nd tLe :-:1oni t orin:_,: ou.tput 
provided on th0 t ra~smittor . 

(8) Adjust setting ot INPUT contro l ')n Moctol 310B/330D 
so ti1?.t ~1 ""ull - r.co.le 1•(•aJi.11,: (l . O) is obta:i.ned with 
the VCLTS - DB :witch in -:he 1ooi position. 

(9) Tu rn uff :;_--Jov,er o:: M8dol 2J6A , and if ne ce ,rnar·Y,· set 
nttonuato::.."'s for ,'20 db or more o:' e.tteni;.ation . ·,.· 
'.rhe l'JOtC'r :rcadl:"lg on I,1ocicl .330B/3J0D should i:rrunc:dia tely 
fall orf . 

(10) Chanr;o setting of mecor· sulcctor switch in 11!cdol 
J,;0B/330D .t'rom S;-'.'.11 'J.., Vl.:L to !WI:3E: position. 

(11 ) Reduce settin:; .)f VJL'I'S - JP, switch ·c.lntil areada':,l e 
netcr deflection ia obt&l nud . 

( 12) Hum and no i :::ie can h0w Le Pec.d di :::·e c tly fro::1 tho 
scttinf: or ·1:;he meter o.nd t 1·w V,)T,'l'S •- DB s•t1i tel: . 
Howev01· , a correction must b8 m~do tJ tak0 into 
acc0l.mL tl11=, changi ni; ,.)f })O;Jitlon of tho mot-.;i, selector 
.switc:1 fro:-:1 sr-;;r il'V~L to ~OISE . 'I'bis corrr::ction con­
s:i.sts of' adrlin:; 20 d'!:) "uo t.i'tzi dif_•'c:rr~n•;E;; in tl1e tv:c 
meter roadln,3s . For exan,:t,>lo , lf the ::1e ter now :eeads 
-5 d'!J r:ith !;h e :,nitc.1 in c:.10 - 21)db l){).JJ.tiO(l , th,; hum 

I . ~ and noi sc lc:vc l is ,)7 dt 1.:. ~·low · th{; lovcl o .. '.' 100:!} 
""'Od1.1.lq•i·i· on ( + ?'.~ c''o 2 c c11 - 1,~ d,.._ A-~d !11r t·1"' ... : , . ... ·•- v ... • .. ... '- .J. - - .,,, .u - _ 1 1,;. ...~~ ... .J.. ~-w ,:, v 

correc (., ion of 20 c:.b 11 vc;s t:10 ~,)sul t o :_· (.;7 J.l:· ) . 

If the read;.ne- i~ desh·ccl in t e:r1:1s of ucrccr1ta~o , 
t l-, ' t.., .. .., ~ . ' c.. ,,, • ' 1 d ,, ,, . 1 r . ·i • ~ t . 7 \ c· : i d ,_e percc.1 ... p;c. v ,_.1.., .. ~ .. J.. l-•. a t);) .. 0X -.n~. c_.,7 . • J-j.11} . 

(The p;.,rce:ritage V~'.lur. r ..- ~:!.C or, !; '-:1c mvcr)r' m:..1st l:,:; correct -­
od by a factor· 01· 1 / l ·J L.o ftl_low t\., r t .>ic ch.11.:1i·,in~ of 
posit ion of th(. s:·:1 t ch . 1'/t'·,s , p•.;1•c6£;._~a~c wo1;_ld ·llC'· _ccLn­
;iut<:d :i_n t:1is 8X!:.l!:!pl,:; ::,,:=;. 01}/J. C' X 1oo;t X 1/11.l = . oLi?a ) . 

· .. - As an al torn.&t() pro~oc~urc , the rlodo1 2.0(JA cc 1.i.l ,1 be dis ­
connectc•d fron1 tlw ampl if l ::; r ir,;:1 1t and a 600 ohm wi:--owound 
resistor connect1e,d acrosf' am.1:lll'iur 1·1p1.1t tcrninuls . 
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(13 ) Ent er readihg8 in spaco provided b 0low and cal.culate 
hum and noise l evel . 

C. Procedure with I1Iodels J 25B or:....l). OC : 

(1) If a Model 325B 0r 330C is i n u~e at the stat i on, it 
is nec0ssary to uee the output from the stntion AM 
modu1ut i on meter . 1fowcve:r·, it should b e not8d tbat 
the modulation meter must nuve a low hum and nois0 
l evel in it3elf , as lts noise and hu~ will be added 
to that of the transm!ttcr in the following measur e ­
r::ent . 

(2) Adjust Modal 2O6A as described in stops (2) and (3) 
unde!' 11 E11 above . 

(J) Connect tho hi6 r.- impoclanGc output tE-;rminals of the 
modulation motor to t~t0 Al? JI·JPU'.r ter:n~.r .. als on the 
Model 325B/ JJOC , ruakinc certain that tho ground 
terminals nr~ properly conncct~d . 

(4) Set AF - RF switch on Analyzer to AF position. Set 
motor r;el0 ctor switch to S:C'.r. IB VEL positi on (NOISE 
position on Model 325D) . 

(5) Set VOLTS - DB switch to +20db position. 

(6 ) Adjust setting of INPUT co:itrol :JO that meter on 
Model 325B/ 330C reads exac~J.y f ul l sc1:.1.l0 (l . O) . 

( 7) Turn off 1 inc powL,r sw:: t c11 on • .. fo del 206A , an 0. if.' 
nccGssary sot attcr~.uo.tc,rs for 20 db or more of 
a tte.nua ti on . -:~ 

(8 ) Reduce setting of VOLTS - DR swltch 1mtil r eadable 
meter <.leflr:ctlo:-1 ~-s obt-a.in8d. , 

(9) The: nol:crn and hum l L:Vf:l can now be rend directly 
either ir.. terms of percentage or 1n db . On the Model 
330C , the meter sele ctor swl tch ce.n he changecl. from 
the SET LEVI::L to the NOISE pos i tions to inc:cos.se the 
sensitivity of the motor by a f~ctor of 10 . If this 

* As an alternate procedure , the Mo de l 206A could be dis ­
connected from the ampJ.:t.f ir~r in~mt and u 600 ohin wir8 -
wound resistor c,nmected acrcss amplifler input terminals . 
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is done , 20 db should be added to the hum and noise 
level , or if calc'J.lated in percentaee, thE; porcentage 
figure should be divided by a factor of 10 . 

(10) Enter calculations in space provided below. 

CC'~,1i3I.i·fF.D NOISE AND HUM READING 

[ _____ J)B ----- ,!---·--$_----] 
I ~ 
' .______ --
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SECTION II 

PETIFORMANCE !II:li:AS 1J!1 E;':lEN'rS 

OF 

FM BROADCAST STATIOIJS 
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I:<,CC REQUIREMENT I 

"Aud io frequency response 
from 50 to 15 , 000 cycles for approxi ­
mately 25, 50 , and 100 percent modu­
lation. Measurements shall be made 
on at least the I'ol l owi n3 audio fre ­
quencies: 50, 100, 400 , 1000 , 5000 , 
10 , 000 , and 15 , 000 cycles . The fre ­
quency response measurements should 
normally be made without deemphasis; 
however , standar d 75 micro - second 
deemphasis may be er:i.ploy ed ·in the 
measuring equ i pment or system, pro ­
vided the accuracy of the de emphas is 
ci~cuit is sufficient to insure that 
the measured response is within the 
prescribed limits . " 

A. Equipment Required: 

(1) - hp- Model 335B FM Freq~ency Monitor and Modulation 
Meter . 

(2) - hp - Model 206A Audio Si3nal Generator. 

B. Procedure : 

(1) The transmitter , main studio ampllfier , and inter­
mediate equi pment must be operatin0 for this measure ­
ment, and the transmitter should be coupled to the 
antenna so that the test signal can be obtained 
from the final tank circuit as l oaded by the antenna . 
All e~1i pment should be adjusted for normal program 
operat i on . Any limiting ampl i fiers in the circuit 
should be by- passed for these measurements . 

(2) Tune Model 206A Audio Sit;nal Generator to 1000 cps 
by means of RANGE and FRCQUENCY controls . Set 
0 - 100 DB attenuator o!"l Model 206A to about l-1-0 db 
to prevent overl oading of transmitte r circuits . 

(3) Turn AMPLITUDE control on Model 206A completely 
counter- clockwise so that VOLTS - DBi: meter reeds O. 

(4) Patch from Model 206A to studio microphone preampli­
fier input as shown in :followi~g figure . Assuming 
that the input impedance of the studio pr e ampli.;. 
fier i s 600 ohms (the present standare.) , the IMPED­
ANCE switch on the Model 206A should be set bo the 
600 ohm position. Ordinarily, the connect i ons should 
be floating . 
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(.5) 

(6) 

(7} 

(8) 

(9) 

(10} 

(11) 

(12) 

(13) 

·HP· STUDIO MAIN 

MODEL MICROPHONE STUDIO 

206A . . PREAMP, AMPLIFIER 

I NTER· 

MEDIATE 

AMPLIF IERS .,. .. -- TO 
} TRANS· 

MITTER 

Adjust AMPLITUDE control on Model 206A so that 
VOLTS - DBM meter indicates +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 25% 
modulation. Record setting of output attenuators 
in space provided on page 26. 

Tune Model 206A to 30 cps. If necessary adjust 
setting of VOLTS - DBM meter with AMPLITUDE control 
so that meter reads +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 25~ 
modulation. Usually, the attenuation will nave to 
be decreased one-half db or so from the previous 
setting. Record setting of output attenuators in 
space provided on page 26. 

Tune Model 206A to 50 cps. If necessary adjust 
setting of VOLTS - DBM meter with AMPLITUDE control 
so that meter reads +15 dbm. 

Adjust setting of output attenuators on Model 206A 
so that station modulation meter indicates 2.5% 
modulation. Record setting of output attenuators 
in space provided on page 26. 

Repeat steps (9) and (10} for frequencies of 100, 
400, 50001 10,000, and 15,000 cycles. Record output 
attenuator readings for each frequency. In addition, 
if any reading is 0.2 db different from preceding 
reading, it is reconmiended that readings be taken at 
intermediate frequencies. 

Repeat steps (9) and (10} at frequencies of ,50, 100, 
400, 1000, 5000, and 10,000 and 15,000 cycles for 
modulation meter readings of both 50 and 100% 
modulation. Record all readings in space provided 
on pages 26 and 27. 

Transfer "Input Variation" readings on pages 26 and 
27 to graph sheets on pages 28 and 29 of this manual. 
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25~ lla>ULATIO'N 

50 100 4oo 1000 5000 10000 15000 EXAMPLB 
op■ op• Opl ope op■ op■ op■ 

ENTER 1000 op• 
22.6 dl READING 

( AT.T SPA~~, 

ENTER 2o6A 
22.8 dl ATTENUATOR 

Rtunrwm 

• 
SUBTRACT READ- O<I:> -0.2 dl IIGS • RESULT IS 
IIO'UT VARIATION 

50J< MODULA1'ION 

50 100 4oo 1000 5000 10000 15000 
Opl ops Opl Opl op■ ops op■ 

EXAMPIE 

ENTER 1000 op■ 
READING 16.7 
( U.T SPl~~' 

ENTER 2o6A 
ATTENUATOR 16.6 
READINGS 
SUBTRACT READ-

• IN~• RESULT lS O db +O.l db 
INPUT VARIATION 
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E NTER 1000 opa 
ADIN'G r ALL SPACES) 

NTER 206A E 
A 
R 

TTElWAT0R 
EADINGS 

s 
I 

UBTRACT RE AD-
NGS. RESULT rs 

"I NPUT VARIATION" 

NTER 1000 ope E 
RE 
( 

ADING 
ALL SPACES) 

E 
A'1 
R 
s 
I 

•r 

NTER 2o6A 
TENU.ATOR 

EADINGS 
UBTRACT RE AD-
NGS. RESULT rs 
NPHT VARIATI0N9 

50 100 
opa ope 

50 100 
op1 Cpl 

100( MOOULATI ON 

400 1000 5000 10000 15000 EXAMPLE opa ope Opl opa opa 

10.6 db 

10.5 db 

0 db +0.l db 

f. MODULATION 

400 1000 5000 
I 

10000 15000 
opa ope op• cpa ope 
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FCC REQUIREMENT II 

"Audio frequency harmonic 
distortion for 25, 50 , and 100 per ­
cent modulation for the fundamental 
frequencies of 50, 100 , 400 , 10001 
and 5000 cycles . ·Audio frequency 
harmonics for 100 percent modulation 
for fundamental f r equencies of 
10, 000 and 15,000 cycles . Measure ­
ments shall normally include harmonics 
to J0 , 000 cycles . The distortion 
measurements shall be made employing 
75 micro - second de- emphasis in the 
measuring equipment or system. " 

A. Equipment Required: 

(1) - hp - Model 335B Frequency Monitor and Modulation 
Meter . 

(2) - hp - Model 206A Audio Signal Generator . 

(3) - hp - Model 330I3 , JJOC 1 or JJOD Noise and Distortion 
Analyzer . 

B. Procedure: 

(1) 'fue transmitter , mo.in studio amplifier , and inter ­
mediate equipment must be operating for this measure­
ment , and the transmitter should be coupled to the 
antenna so that bhe test signal can be obtalned from 
the final tank circ\li t as loaded by t:--ie antenna . All 
equipment should be adjusted for normnl program oper ­
ation . Any li.mi ting amplifiers in the circuit should 
b o by- passed for these measurements . 

( 2) Tune r,.fodel 206A to 50 cps by means of RANGE and 
FREQUZNCY contr:)ls . Se t O - 100 DB att enuator to 
about 40 db to prevent overloading of the circuits . 

(3) Turn A~:lPLITUDE control on Model 206A completely 
counter- clockwise , so tha t VOLTS - DBM meter reads 
zero . 

(!~) Patch Model 206A to input ot studio microphone pre ­
amplifier . Assuming that the input impedance of 
the amplifier is 600 ohms, set the I MPEDANCE switch 
on the Model 206A to the 600 ohm positlor.. . 

(5) Advance setting of AMPLITUDE control so that VOLTS -
DBM meter reads +15 dbm . Adjust setting of output 
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( 6) 

attenuators so that modulat i on meter indicates 25% 
modulation . 

Connect AF INPUT terminals on 
impedance output terminals un 
Monitor and Modulation Meter . 
Model 330 to AF position . 

Model 3)0 to high­
back of FM Frequency 
Set AF- RF switch on 

( 7) Set meter selector s;vl t ch on Model 330 to SET L:WEL 
position. 

( 8) Set VOL'l'S - DB switch on Model 330 to 100% position. 
Adjust setting of INPUT control so that meter reads 
oxactly full scale (1 . 0) on uppermost scale . 

(9) Turn moter selector switch to DI S1'0RTION position. 

(10) Uning P.ANGE and FREQUENCY controls on Model 330 , 
tune instrument to 50 cps . The meter reading should 
fall off . 

(11) Minimize meter reading by tuning BALANCE and FREQUENCY 
controls . Reduce settinG of VOLTS - DB switch as 
necessary to obtain readable meter deflection . 

(12) Distortion can now be read dir ectly in percentage 
from the sett ings of the VOL'l'S - DB switch and the 
meter . For example , if the meter reads 111. 5" with 
the switch in th':l "3%" position, the distortion is 
1. 5%. Record readin~ obtained in space provided 
on page 33. 

( 13) 

Distortion readings in db also can be rc~d directly 
For• example , in the above exan.plc the distortion 
would be approximately 36 db below the audio level . 

Tuno Mod0l 20GA to 100 cps , 
meter to +15 dbm by means of 
Adjust output attenuators so 
ind.1.cate$ 25;; modul&tion. 

If necessary, set 
AMPLI'J'lJDE control . 
that mod1.1lation meter 

(14) s~t VOLTS - DB switch on Model 330 to 100% position. 
Set meter selector switch to SET LEVEL position. 
If necessary , rnake slight acijust:nent of INPU'r control 
so that meter reads exactly rull scale. 

( 15) Tune, ·Model 330 to 100 cps . Set meteP selector switch 
to DIST0RTION position. The meter reading immediately 
should fo.11 off somewhat . 

(16) Minimize lfodel 330 meter reading with BALANCE and 
FREQUENCY controls . Reduce setting of VOLTS - DB 
switch as necessary to obtain readable meter deflection. 
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(17 ) Enter distortion r eading in space provided on pa~e 33 . 

( 18) Rope at s teps ( 13) to ( 17) for frequencio s of 400 , 

( 19 ) 

100 0 , and 5000 c-yclos . Enter readings in space 
provided on pa~e 33 . 

Repeat steps (13) to (J.0) for modulation percentac;cs 
of 50 to 100?~ . fvleas,..1.r<iment::; should bo made for 
frc~uoncies 0f 50 , 100 , 400 , 1000 , and ~000 cyclAs 
for 501i modu.12.tion . For 1oot modulation tl1c measure ­
mont3 should te ~ade at 50 , 100 , 400 , 1000, 5000 , 
nnd 10, 000 and 15, COO cycles . Znter all mcasurornents 
in space' p:~·ov idecl on pae;e 33 . 

( 20) .'.3kctch curV('!S ~:.n space prov ldod on pa.:;es 33 and 34. 
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HARMONIC DISTORTION 
50 opa 100 ope 4oo op• 1000 op• 5000 Opl 10000 Opl 15oooop1 

25~ MOD. - . -·- ·-~ . 
5o% MOD. 

0~ MOD. l 

25% JIODULATI01' 

r I 
I 

I 

---
I 

I I 
i 

i I 

30 50 100 4oo 11co 
FREQUENCY 

5 )co 10 ko 15 ~ 

~ MODULATION 

I 

i 

I 
I 
I 
I 

' 

---

50 100 400 l ko 
F~UENCY 

5 ko 10 ko 15 ko 
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FCC REQUIREMENT III 

11 0utput noise level (frc­
ouency modulation ) in the band of 
~Oto 15, 000 cyclFs in dec~bels 
below the audio fr equency l evel rep ­
r esenting a frequency swin~ of 75 
kilocycles . The noise r.:easure­
ments shall be made er,~ploy lng 75 
microsecond de - en~hasis in the 
rneasurin3 equipnent or system. 

A. Equipment Required : 

(1) - hp- Model 335B FU Frequency Moni tor ar.d !lodul ation 
Meter . 

(2) - hp - f,iodel 206A Audio Si gnal Gen erator . 

(3) - hp- Model 330B, 3J0C , or 330D Noise and Dirtortion 

Analy~er . 

B. Procedure : 

( 1) 'l'he transmitter , studlo microphone preamplifi er, 
and intcr~ned i a te equipment must be opera.t ing for 
this measurement , a nd t;hc:: t r ans2nl tter r:hould be 
coupl ed to the antenna so that i.;he test signal can 

be obtained frorn the final tank c ircuit as loaded 
by t h0 antonna . All ~quipmcnt should be adjusted 
for normal pro3ram O})('ration . Any limiting ampli ­
fiers in tlH' circuit should be by- passC'd fur these 
measurements . 

( 2) Tune I.1odel 206A Audi0 ~i 6 ::1al Gener a tor to 1000 cps 
by meuns of RANGE and rRE1UCNCY control8 . Set 
0 - 100 DB nttenuator on Modrl 206A tu bb0ut ~D db 
to prevent ov orlo a d i n:; of' ~.1.•c.ns.:1.t tt.e:-- circuits . 

(3) Turn 1\MPLITUDE control on i.lnG.el ?.ObA ~ompletely 
count0r- cl:)ckwis e so tbat vnLTS - DB1\'l me t er r eads 0 . 

(i~) If n e c ossar:r, patch from I,burl ;~c>t'-,A to studio micro ­
phon0 pream~)l i.fi or i nput . Ars\1··:1lng that input im­

pedo..1.0v of amplL'icr .:.1:1- 11t is 600 orrns , s0b IMPEDANCE 
switch to 600 o~u poslb i cn . 

(5) Ad jus t AMPLJTUDE control on Model 206A co that 
VClLTS - DB .. 1 metcri :lndicates +15 ubm. 

( 6) Adjust settin3 o.J.' output attenuators on I'i'odol 2 06A 
so that modulati on meter i ll'Ucate::: 100~ n1odulati on . 
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(7 ) Patch from hizh- impedance output terminals (#3 and 
5) on Model 335B to AF INPUT terminals on Model 330, 
making certain that ground terminals a1·c properly 
connected. 

(8 ) Set meter selec tor switch on Model 330 to SET LEVEL 
position. Set VOLTS - DBM switch to 100% (+20 db) 
position. Set AF - RF switch to AF position. 

(9) Adjust I NPUT control on ~odcl 330 so that meter reads 
0 on db scale . 

( 10 ) Pull po1·rnr cord on Model 206A from power source and 
make certain that output attonuators on M6del 206A 
are s3t for at least 20 db of attenuation. •:~ 

(11 ) Tho meter roa~ing of the Model 330 should immediately 
fall off . Change settinr, of meter sel0ctor switch 
from SET LEVEL to NOISE position. 

(12 ) Reduce setting of VOLTS - DB switch until a r eadable 
meter defl ection is obtained. 

(13 ) De termine the difference in db between the initial 
and final r eadin;n of the ModAl 330 meter and add 
20 db to account for tlw cha,-ige ln the setting of 
the met0r sel1.:~ctor swltch . For exa::nple , if tho .final 
meter r eading is - J.1. db with tl:.c switch :!.n the - 20 clb 
position, the noise is 64 db be low the l e v e l rep ­
resenting a frequency swing of 75 kcs ( +20 db -
- 2)1. db = 4-4 db . Adding 20 db to this roc .. d:i.n0 to 
account for the chanc30 :Ln the sett:!.n3 of· the ,;10t:::r 
selector switch gives a result of 64 db ) . 

(14 ) Enter resul t in space providod below. 

330 Reading 
1--- ·--------·-·-·--·---1 

Initial Rcadin~ = +20 db 
Pi~al Readine = - ---(switch a t 

H().,..C""'<' ) 
H,._ .J..._;.t:, 

Dif~erence = 
Correction 

Fnc tor 
Noise Leve l 

= 20 db 
= db ___ _} 

w As an alternate procedure , the Model 206A can b e 
disconnecte d from the pr8ar1pllf:i.er input and a 600 ohm 
wirewound resistor connected across t he preamplifier 
input ter minals . 
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FCC RZQUIREli!ENT IV 

" Output noise level 
(amplitude modtllction) in the 
band of 50 to 15, 000 cycles in 
decibels below the level represent ­
ing 100 percent amplitude modula­
tion . The nois e measurements shall 
be made e!':1ployi11£; 75 microsecond 
de - emphasis in the measurin3 equip ­
ment of t he syste1n. " 

A. Equipment Required: 

( 1) - hp - tic.~del 335B F~-~ Frequency Monitor and I.1odula tion 
Meter . 

(2) - hp - Model 330B, 330c or 330D Noise and Distortion 
Analyzer . 

B. Procedure : 

(1) The transmitter , studio 1:1icr-cphone prea~plifier , 
and intermedlsi.ce 01uipm.cnt must be operating for 
this nea3urem3nt , and th0 transmitter should be 
co1..l.pled to the antenna so that the :;e[it si:.:;nal 
can be obtalned from the f i.nal t&nk circ·,l.:L t as loaded 
by the antenna . All equipment should be adjusted 
for normal pro0ram operation . Any limiti113 amplifiers 
ln tllo circuit should be by- passed for th,Hrn mco..suro ­
ments . 

(2) Connect a 600 o~n ras~.stor (preferably wlrewound) 
acro::;s th~ input ter·m.tnals of the studio micro ­
phone pr8amplifier . 

(3) Set the CALIBRATE - USE - CARRIER LEVEL switch on 
the Model 3353 to the CAR~IER LEVEL positlon and 
note the r6adi:1f~ obtcd.ned on tho MODULA'rI•Jl: meter . 
It is desirable that thi~ reading be ab0ve at least 
80%. Record tlle rc.1dlng obta. i nr:::d in the ::.:pace pro ­
videu below. 

(4) Conr1ect the i'l'lETER te:r2n1nals of the Model 330 to 
jack JJ on the be.ck of tho Model 335B. 

(5) Connect a 2 - mP,gohin re:::istor aeros3 the METErn t urm­
inals of tho Model 330 so that the resistor is 
shunting t he line to the back of the Model 335B . 

(6) Set the mAtor selector switch on the Model 330 to 
the METER position and adjust the VOLTS - DB switch 
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so that a readable meter d~flection is obtained . 
Record the reading obtained in the space provided 
below. 

(7) Since the readiuc of the MODULATION meter of the 
Model 335B is approximately proporti onal to voltage 
(1001a = 10 volts rf) , it is possible to compute the 
equivalent audio level require d for 100% an modu.­
lation at the r~ level in the monitor . For example , 
if the MODULATION meter r ,3ad 8o~l, ap!:1roximately 8 
volts af would b0 required . 

(8) Substitute the readings obtained in the following 
formula : 

%AM = Audio Voltage x 1000 
carrier r eading in% 

(9) Knowing the percentage fron step (8) above , the 
decibel level can easJly be computed : 

db= 20 log 100 
i~ AM 

Beading on 335B Mod. Meter = % 

% AM JJOB Reading x 1000 = X 1000 
Mod . }r:eter reading 

1i AM = 

Outp-it Noise Level in DB 
= 20 log 100 = db 

,·oAM 

1 

Every effort has been expended to make the material in 
this manual as accurate as possible . However·, the 
Hewlett- Packard Company can ass·,un"' no res~)onsibill ty or 
liability whatso0ver .L·or the information ~ontained herein 
or for actior..s arisin,-; as a result of tl:e infornc:.tion 
conta~ned herein . 
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