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WABRANTY

All new Sood Technology producls are warranted pratnst defects in
materials and workmanship for rne year from the date of delivery. Any
In#rurent or component that 18 found to be defeetive within the warranty
peried affer examinmtion by Sound Technology or gn authorized 1opyesembabine
Lhereaf will he vepuived or replaced withost charge for lubor ¢! moteriual.

Ko other warrTanty is expressed or implicd, We are nol lighie¥or consequential
damages,

Before refurning o product {0 Sound Techeolips for service, anthorisation
must be cbialned from the factorv, For produces nit covered by the warranty,
4 purchase order should be forwarded o aveld snnecessary delay, Pleaza
Include Instruyoert model number and scric? oomber with all requeds for parts
ar service 1o facilltmte the fasteat posSsille reapimee.

All produets retorhed to Chel Sectery et be shipped preepaid,  For
produets undear warranly, Soonc Toshnology will pay for shiprnent back to the

LU SELTET,



OPERATING INSTRUCTIORNS

INTRODUC TION

The 1000A 18 2 frequency-modulated BF generqtor with modolalion and ont-
put capabilities which pormit eompletc alighment and teating of stereo or monauTal
rocoivers and tuners, DUAL SWEEFER, & undque and vory chajtive sweep aligninent
technigue, has heen incorporated in the 10004, ATtheyph the 10004 may be sl For
conventionysl sweep alignment, il i highly recommetced that the wser learn Lhe
DUAL SWERET mothod, With a 1ittle practice il i9 wuch faster and leads to the bost
prepibde alignment.

ANTEERNA CONEECTION

The RE LEVEL dial reads KF eutpnt voltage appeacine cereas 4 302 Load,
The load normnally acneists of & length of GO0 eable soch 2'a K5 5540 terminated
In 50R. A mabching network iy reguired in order to proporey levminate the 506
cairle and at the same time provide the correct impodases looking back from the
amtenna terminale of the recefver under toat,

The Sound Technology Model 1040 Matehwmp Cranslormer was deplgned for
thie purposs, The foput to the Model 1040 (o B%C ponneelor) presents 8 508 load
ta the ponceator, 'Che cutpot (& detachebos 3000 plug wired whth 12" of twin laasd
terminated in spade lugs} presents a « 006 soiree impodance Lo the receiver
undey teet, thus simoelsting the 3078 coures fmpedance of o folded dipsle antenne
gystom, Voltage transicor ratiodo 00d &0 thaf the 10004 BT LEVEL dial reads
directly the voltage applied Lo th: 12celver antenna terminals, Booarse of ita
imternal electrostatio shilelime. it may be vsed wilh either a balanced or an un—
balanecd {onc Side groubded} ceocivar antenna inprt configuration.

If 2 suitable watenig transformer 1s not available, o resislive network
raay be e2ed o rostob toe SOR-unbalateed culpal of the 1000A to the 5000 antonnn
miput of Ehe vodeivor under lest, Examplas of how to do thia with common valges
of resisorafome shawn in Fig, 1. In all of these cases the matehing network pro-
vides € dB of sttenuation, and it is neecssary to divide RF TEVEL dial reading
by 2 in ocder to got the vollage appesring acroys the antenna teTminals,

When waing the registive networks, one raest be carceful 1o keep 4l leads
aB shert as posalhle, Alao aote in Fig, 1 lthat 4 third cannection to recciver
ground 78 reguired in Che cases of 4 baluneed input, which is the most common
e 21
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DUAL 8¥EEFP

Connect the 1004 to the Tecelver or tiner under tesl and 1o 4 koope ae
shown helow in ¥iguec 2.

SCOPE
FM GF.EFRATOR -
10004

C o0 O
3 © @ oo
slelelele o0 9

ot ——

k veTt =
horix
ROV IVER {rear viow)

ruidy fm
£LHVE

ST

—4 y

recoiver godio onlpal —

RG 58A/TT (51)
— X

BT Maodel 100 Matehing Tvansformer
(@0 t2 0 otuns, 1ol voillage ratio)

Figure 2 Intevceomnections for DUAL SWEE P alignment

Het the acope for externs] horizonta] drive and vertical sengitivity of 1 Viem,

The peesciver (o tuner) should be ih MONADRA L with MUTING turned nff. Tune to
a poinlk on (he dial wheve there i9 no inlerferiop slation,

Mote that the madio =ignal in Figure ? 13 taken from the tape recorder sutput (Lef
or Right side is oplionaly, A BRC-to-Thono Flug cablc can b made up, or & BNC-
i BMNL cahle may be osod with 2 BRC Reecptacle-Lo=1hono Plyg sdaplerT such as

& Pomona model 2957,



Speaker terminals may alse be uaed, but keep in mind that ooc side of the 10003
RO VR input 18 at proued potential. Some reccivers have internal feedbock [rom Lhe
low &ide of the speaker terminals, in which case it would be necessary to connect
the L000A BCVI impal between the high apeaker terminal and prosnd, X speaker
rartnald arce vged, set BASE and TREGLE comiroks at their normal poaition dod
Lring the tevel up being eateful nol L salyrale the 1000A filter/amplifier inthe
receiver handpass. B ig normal for receiver noise outside Lhe: bandpase 1o canpe

clipping.

8ot up the RO00A a8 folktowE:
¥CNCTION . . .. . DOAT, SWEEP
or LEVEL .. ... Start at P00pV.
SWEE P WIDTH . . Starl at (00 bRy, Reod sweep aidil on top scale of meter.,

FREQUENCY.. .. Adjusl 1o goi the receiver Bacdn sa centered on the acope.
The pattern sheongld appess somewhst 28 shown in Figure 2.

FIIARE. ... .... Admst to make forvaed vad vetrace patierns coincide.

The horirental axés of the scops diguay (s linear in fregquency with peak-to-peak
width read directly on the top soald s e 10004 meter. For ezunple, by sotiing
gsiveep width fo G00 kHe and seoes Sorizontal deflection to 6§ cm, a herisonlal geale of
100 EHz/em iz obtained,

Choc the DUAL SWoOS 0 patlern has beon eontersd on the seope, the Tecelver
diseriminaesr and [F gorip can be aligned, Ampli#ode of the 10 XH= signal af a8 given
mrinL oo the horizonta! iz, as explained oa the thivd pagea of the dats sheet, ls
proportionl to S=carvs slope at the corresponding carrics Iveguoeney, The reseiver
is aligned to heare, o DUTAL SWEE P pallern which iz as flal ae possible (constant
arnplitede) oo the Tequired passband (150 kHe p=p) and symmetrical shoat the center
frequeney o ortally the diseriminator adjnatmentd wilt have the greatest etfect on
flathess: howevar 4 dotubed [F eireuil will degrade the pattern and shill 0 off to ane
side, I a critical atlgnment, final adjpaiment of Lhe diserivpinator secondary
shrowld ix: dohe with SWEE P WIDTH redyced o abogl 206 kHz wnd srope sensitivity
turtied up with a ecrresponding vertieal offset #0 that the top of the pattern ean he
viewnod.



Words of Cantion:

1. On wide sweep widths » targe signal comes out of the diseriminator, and in
some cages ane oF more aadlo stages mayv overload, Thie can e 8ccn on the DUAL
AWEL P patlevn as dropouls (Sigaal foes to zero) near the pattern sdgey ar o WELE [1ing
effect on the pattern aa the center of the sweep is moved Le left or right Ly tuning the
vecciver or changing the FELRQUENCY dinl. In this case it 18 necessary to reduce
sweep width or probe cleger to the dikcriminator to see the response chtraclberidtic
tor a wide sweep. Ancther method la to reduce HY BEVEL, but the pallern will
beoomoe ine eoasingly ooigy.

u Wiz somatimes poggible to improve DUAL SWERF paltern flatness by making
ad ualrments which al the same lime reduce receiver senaitivity, In a fringe areu
allgnment should probably favor sensitivily ; whowens in metrope lilen dreds the
cuslemer wiold probably prefer ow digortlon. In any cvent,” s Enowledgcable
cnmpromise can be made using the TO004A

Allphrucat Hible:

1. It ig usnally better (o align the recedver oo have a DUAL SWEE P padlorn

which ig symmetTical rather than making @ d'up precipitously ur bump up af onc
edge in arder to get maximum fathces’in o purtienlay 150 kdz puvt (corresponding
tn 100% modulation) of the bandpass Ansahrys lose of linearity means thol luming
will be erilival and alao a small #ocant of dvilt will canse shropt diswertion, Eithers
of these characterlaties are Jikily' 10 cayse more customer dikgatistfactlon than a
small amount of disuorlion,

ER Dwring the alignment nrocese It s a good idea to run BF LEVET. Wz aud dowo
[reguently in be pure thae the sweep patlern halds good over Lhe required LR,
With the piston attenualor it is very edsy t0 cheel this ol vach sdjustment,

. The hepizuatil prosentation on the seope ie lioear in trequrehey, Receiver
handwidth caos e vead directly by calibraling the display as deseribed in the seiup
procedure,  Alternatively, if the SWEE P WIDTH and TREQUEKCY controls are
Het T divplay only that porlien of the recelver response Lo he messured, bandwidth
ean be vead dircelly on the 10004 meter.

1. A wood way to loare the INAL 8WFE P method i5 to use » dual channe] scope
and, with the seope display set on CHOPPED, simullanernsly vicw the AL SWEE P
paftern on one chamnel and the more femilisr diseriminator rasprmee (B-carve) or

IF responec on the alther chanmnmel.



""‘EEH‘] alione:

1. DAL S/RTE P providea a diveet measure of intermodulation dislortiom, that
ig, the modalation of & small amplitnde, high frequmency sighal by the prescoee of
a4 large amplitude, low froguency signal. Peak ntcemodulation distorlion is
caleulated by taking the maximuom amplitode change of elther the top or bottom

af Lthe pattern over & 130 LIz width ut the center of the pallern and dividing 1his
number by the avcrage heighi of (he paliern sorogs the band,

2, DUAL SWREEF measures the distortion From receiver antenna inpul to the
painl al which the audio signal is conbectod Lo the 1000A ICVER inpal.  IF the audio
15 taken direclly Trom the dipcriminator owtpet, the avdio amplifier stages are
oxcluded, I it id token Irem the speakeer outpol Lorminaly, all of the aodio stagas
are included. In thisa manner it is possible Lo track down the sroree of digtortion
whether it arised io Lke 1F/diserhininater part of the recelver or oche of 1he andio

stapce,

ETERED

Set the FUMOTION swilch on STERE O and fne THWFUT swifeh on LEFT or
CRIGHT il the internal andio oscillator 18 €0 bedced s The QS0 LEYEL control is
veed to et § meinlation which i8 read dived iy the FM DEYV 5 zseale of the
meter,  100% corresponds to 78 kHe pesk™eddation of the ¥ carrvier. If un
exdarnal audic signal {6 used tor modulasion " sot the inmit switeh 0 EXT and wec
the asfgnal aource level conlrols bo ad nsi H madnlation a6 read on the 10004 meter,

Pilot level le set by deprevelsy the PFILOT TEST mmahbutton and adjosting
Lthe PILOT LEVEL control Jor the Jdesired % modulalion, When the pnshbutton is
depressed, internal oaeillalorend externyd medielation goerecs {exoepl anxitiary
roar pated input) are sutcosfically remaoved and the moler seales semeitivity is
incrcased by o factor oF ten, thue reading 15% tull seale, Tha FOC specifies that
pilot modulation shoud e between 8 and LKh belween 80 and 100 cn the cxpanded
meter seale). SAfter pilot level is set, totsl moedulation can be sel ot the deslred
leswel, wsually 2% for recelver testing, by means of the 080 LEVEL eonfrol or
vxlernal sig e level,  Note that medulatlon level controela are completely indopendent
in going becs cen the sweep lunetion and any of Lhe ather fenotion e,

dotting the INPUT switch to L+ R causes the monaural gubchaone! to be
gencrated by making L= R, Switching to L - IR cauecs the sleran subchannel to
b generaled by moking R=-1L, These two modulation funotione are vaclul lor
aligning matrix type dernotadators. Ther also find applicalien in trowbleshooting
demoduiators and checking Lett/right balance.

N



MONAURAL

Bel the FUNCTION switeh to MOKAURAL anc the INPUT swilch to LEFT / MONO
if the futernyl pacillator 15 veed, The ORC LEVET. ¢ontrod i85 vaed to sel % modulatlon
which ig Tead on the EM DEV % scale of the metor, ‘I'he IMPUT swikch i set to kT
phd the LET'T input is uzed for an externad andic signal on MOKATURAL,

CAUTION: The internal ozeillator will also provide modulation if the INPUT switch
ie met 1o L+ B or L-1R; however distortion will be higher.

oW

Setting the FUNCTION awitch to OW removes all madulation and provides a
eloan LF carrier signal for quieting {signal-ro-noise ratlo) measurementa on
TeceiveTd, To perlorm duicling Lesld, conmeet an AC vollmeber haring a 20 He Lo
15 kHz bandwidth to the receiver recorder outpul, Messure [heooubjul level with
the L0004 on MONAURATL and modukation level det ad 100%0 Jhen awitch the 10004
to CW and measuee the oulpal level apgain,  The first mossatament divided by the
second glves the slgnal-to-nelse rutle. LF LEVET j& nemally sct at 1000 micro-
volie for thizs medzurement (20000 il one of the f.db pads 7s being used). Quicting
chh casgily b meagnred 25 a Mnelion of BF level 5 U sing the RF LEVEL conlrol
on the 10004

BCA

SCA brap aligninont con e Convenient|y performeod by setting the FUNCTIOR
SWITCH 1o BCA, This removed Crbemnal modolation, sers the internol oscillator to
fi? kR, and applies this efgond Cvthe modulator, Modulstion levcl is variable by
meank of the 0SC LEVEL ootiol.

AUXIMTIARY FRONTSCANEL OUTFUTS

10 kHe: 535l agnare wave primarily used for scope syne when Yivwing
AieTal Wik e] 1.

INT O8C: i ¥ rmd sine wive teed primarily for scops syme when viewing
reeeiver waveforme and digtortion products at the output terminale of a distortion
anal¥zer. Frequencles appear ng here arc 1 WHz on MONAURAL and 8TE REC,
it kH= on DUAL SWELP, and 67 kHe on 8CA, Becanse of the Iow distortion at

| kHz, this sigmal is also useful for amplifier testing, Source lmpedance ja 1K,

COMPOSITE: Thie slgnal ig normally vsed for separate teating and alignment
of stereo demodulators. b comsidls of the full modelating sipnal except on DIIAT,
EWRLY and is mouniterad on the bdttom seale, PEAK VIOFLTS, of the motlor,
Kaxlmum amplitude is 10 volis peak=to=prak. Sourec pesizlance is SO0 Q.

B~



AUXITLIARY REAR PPAKEL TNPUT  {yion M-
This input i8 ikfcnded primmorily {or cxlernst 8CA program matecial bot
can b used foe olher modulalion cequivements. If onc wighed to do overadl
intermodulation distortlon testing of a receiver at freguencics other than those
provided in DAL SWEED, Lhe large amplitude, low [reguency sienal conld he
applied at the front punel LEFT fnput (70004 on MONAURAL) and Lhe zmmall
arnplitude, high frequeney signal appllced ai the anxdliary roar punel input,

Thir i a tree suruming input ahend of the metering cirewit, Dhpot resislancs
im 10 K2, frequency response i6 flat to 73 kHz (rusdulation leved shonld nol exeoeed
SOFE at 75 kIlz), and the Ievel requiterment 18 about 2.4 V rius for 100% modulation.



CIRCUIT QOPERATION

‘L'l ﬂﬂnplj_t'ier- configuration shown below In FIE & 19 used repeatedly in
the 10004, Tt will help to understand this circobt before cont i ing with araTall

aircudt cperation.

I By

Ey o=

Eg Q=" —anp— —— :
I, lig

By o= i ——

Figure 3, Svemomitg amplificr

Amplilier A in this cas. a8 o Integrated cirealt sompl ifley with very high
voltape: rain and high iopot #oences, A pogitive voltage at pit 3 causca a
negative vgtpot Bwing and a posoive vollage ot pin 3 causes o positive oubml
gwing, In other wordy, s T ig the inverting input 4and pin 3 i3 the nem=inverting
iopnit,

‘Lhe ovey 10 mplifier clrenit works a6 follows: A positive woltage appearing
at ome of Lthe intet s By cawses a current I} to fow thoogh ot resisdor Ry,
Thia causes 1 | witive #ignul bo appeay al pip 2 which in fuvrn canses B to ga
negative. F,, forces w current Iy to flow throggh Ry, Eduilibrium is reached when
the diffcrence between Iy and I multiplied by the amplifier input imperance i3 just
equal Lo B, divided by amplificr gain, I'er most practieal pueposes the vollgpge
at pin £ ia Teduced to zere and I; made edual to L. Wo may Lherefore write the
following equatione:

L E
1 4]
Ty = = m]p oo
I 7Ry i Ky
therafore Ei1_ _Ep
R Ry

-



Hf R,
Iy b, = ===x Eq. The voltage pain s - _1,

Ry Ry
The high galn and input impedance of the IO ampliffer causea the sum of curremta
coming into pln  to be very nearly equal to meTo, that is, the curront Nowing in
frarva the inpots mwgst egqual the curecht Oowing o through the [eedback resistor,
Pin 2 Is enlled a curremt swnining point in this particular configuration. By the
Luens argamente we may wreité the following couatiem for the casc in which there

are lhree jnpmls,
. H It
E = —i x El -—[.- b EE ——f a EE-
Ry By Ry

For the [ollowing discussion voler bo the 1000A schematic diggram, Primury
gjpnal flenw 15 frorm the LEFT and RIGHT Inputs across Lhe top of the diagram {o the
COMP (compopite) cutput and then back down throwgh the Hoearizer (Q20) and
meduiator driver (MCHY to fhe RIT unit,

TEFT and RIGHT input amplifiers, MC1 and MOE gerse savornl puvpopes.
They buffer the inmits and provide a constant inpul impedanecd 13 ok, Remermber
rin 2 1a 3 snnming polnt and has practicatly cerno voltage = +th - espeet to ground,
They alse provide do blas and low cutput impedange for che witelhing field-effact
Lransigtors S1 apnd QY, The de Blas ie obtained by soanming inputs Crom the +15
volt sapply. This bias 16 later caneclled by & sioi20p inpat threagh R17 t0 MOS,

The tirme division multiplex sipnal ia plnexuced by switehing back =nd forth
befween KICT and MC2 outpuis ab 4 38 kHe rate aod letting the emrrentes, flrst from
cme and then the ohcr, [Tow inle the surindly point of MCH through input resistor
Rlg. Q1 and Q2 act as vwitches —- going £o a very high resistance when the gates
are driven negative and to a low res stause when the driving voltape goes to zoro,
At zero the driving volluge soutea o eifectively decouapled {rom @1 and G2 satey
by dlodes CR1 and CHZ, Thes g =depletfon mode ¥T 1, and theresfore wilh g
lows gimaTee=to=gate voltage Ve hawe o low ampece—to-draln resislanos,

MCJ ie uged Lo Taller the nultiplex slgnal and provide o low output impedance
for deiving the comphsie Lilber (circalt containing L1, L2, and L3y, It iz slso naed
lo add in the pilat kool through B30 (another mmming mput), The purpose of the
composite filter 150 remove odd-ovder harmandes of 38 kHe From the mudtiplox
plynal and eori<e the amplitude of the ateres subehanned,

MO4 buffers the filter and provides » high=level, linear, composgite signal,
The muxiliary, rear-panel ingn le sernmed with the filter owtput thooush B34,

LINEAHRIZER shd RY UIRCUITE

The RF vacillator in cortatned in the metal can mounted at the top of the
atlemuator tube. The circuif ie a single lranaistor (@30} oscillator with capoeitive
feedback to the base, Radiatiom from tank codl Ld propegates down the attonuator

tube, The tube is g wavegnide operating below cut-ofl and agttenuatlon down the



tube [ollews g procise loparithmie law.  The output plel-up loop and ils ngeoo lated
compmments ate moynted oo probe which 18 moved up and dewn the tube by ihe
REF IEYEL rontrol,

The OLF oscillotor {3 fregquency nmexdnlated by a varactor diede ©0RB%1 connecte:]
in the tank civenit, Tha verartor diode hae 1 capacftancee which 15 *elated Co Lhe
voltage appearing acyoss 1t, The rembiant voltaze tuning churacteristic s not
lingar aml in vrder to have g lincar modulator il Is necessary to provide a compen-
gating non-lmearity, This (= the purpases of the fleld-effeet tvaneistor 20 which iag
bidzrd into 8 vegion to best compengate the non-lincarity. K mitter follower Q5 and
its enrronnding circuitty provides s low=-impedance, adjostable bing smirce.
Amplifier MCH hutfers the llnearizing amplifler and pravides o low Impedance
drive to the RT' undt,

SUBCARRIENR and FILOT GENERATOR

Buth the 33 kH= subcarTier and the 18 &Iz pilot signs] areVisrived from
the 152 KFE cryetal escillater compriscd of arysts] V1 oand one- ho’t of HECT.
This half of MCT? is connected ad an amplifier with the crystaeinithe Coedback 1oap,
The cotput 18 wmplified T Q21 and divided desn to 76 KHe b thi: olher half of CT
wired as n binary divider, Duad Tip-—flop MCE is nsed td furher divide dosn fo
3E kHg and 19 kHz, 3 and Q4 provide the 32 kHz drive to the analog awilching
gircuite dieserviberd abowe,

Chtprt of MCED is a 12 kIls eguarewsye.  v5iis 6ignal 18 convertod o a
gine wawve by MCH which 18 wived ag o dombie cotegrator, The chiel characteyigtic
of the double inlegralor is a low frequensy roli-off at 16 db foetave, thus it iy able
Lo ediminals the harmenics of the squecerare inpit, Sinec il i8 nol g “perfect'”
integrator, it hae a slight phese shiil whizh i corrected by the cireuit consisting
of &2, 1493 wd C32, By maansof 2653 it is posaible to adjust the phase over g
45 rabpye,

DITTREAL OBCTLLATLT

Thia 16 a Wize hridge csedlator built aronnd IT amplifier MC2, When
the peak cutpml vl je exceaedy the volbage on the base of QT, the pule of QF is
driven more.ndsiive, thus moreasing the souTce—to—drain resiglance and Inereasing
the negalive Teacback around MCDH, Q8 acbs simply a5 o volage controlled resigtor,
R105 ja used to put the eironit in the proper sheralion region and 15 used 1o adjusl
nsCillator distortion, 6 in the leval delecking cirmait acts as a buffor and alao
provides temperature compensation for Q7. OR4 and CRE provent emillev=hage
breakdown,

The phasze splitter sireait, @2, i8 used Lo provide the Input sigpnala for
generating the monaureal (L + B} and sterews (1. = B) subchammels, Sibec dome
- distortion is ibtroduccd here, these teo posiions of the INPUT ewitch ghoald
not be woed for receiver distortion measurements,



METER CIRCLUIT

The pesk-reading meter circalt 1s baved on o smoming amplifier conflgur—
gtion, It ig nsed to manitor the compagite output leved,

¥ feedburk currert thmmgh the moter crops below the peall INput oo reont
determined by pagk input voltage (poaitive gwing) and Bl140 and K141, oremt of
RIC 10 will swing far emmygh aegatlve to inerease the charpe on C69 and thereby
inerensge the feedback corrent, Feedbaek current throogh M1 centinues full times.
Excemt ot times cuerredponding to.fhe poaiive input peaks, MO 10 owbprt
awings =lighfly poaitive to produee 4 coumteracting leadback cyrreol thyough TR,

712 isoclates the outpul of MC 10 from the meler [eedback rathy, R_l4'?' and
CuY detormine the discharge time constynt wnd therefors the low-[Tequency o e
af the wmeter airouit,

C70 and R13% form o high-frequemcy cornpensating circui. R14% and R14:2
are gwilehed in on PILOT TEST to increass meter gensitivity by factor of ten,

DAL SWEEP FILTER AAMPLIFIER

The purpoge of this girewdl 18 Lo provide wery hip;j. Cejoetion of G0 HY and
an amplificr with a frequency response pealdog At dboet 10 (H=, 2 hipgh-pase
filber consigting of CH0, 3o, C61, and W15t Tealies inte the gate of field effect
tranmipgtor @10 provide the reqoived Llow frequioe m2rejection, Ieedback capaditor
Ca3 around arnplifisr Q11 provides the high="reoeney rall=off,

PIMWMER BUPPLY and SWEET CIRC!HT1

Integrated eireult MC S o/nfains the regnlating smplifier and reference
zenier [or the +15 volt sepply.  aiv6a and TL186 forwn the feadback reference dlvider,
und RIG4 sele the currend ae wich short cireuwlt protection occurs, @313 is the
acries regulator for the S 18.gnd ia driven [tom MC11,

The -156 w0t oupply 18 referenced to the +13 throwgh divider R172 and BI173,
The civenit eogroictog to koep the bage of Q1T af zero volte, 16 and Q18 amplify
the error gl 2l o the hase of G114 which ia the series vegolalor Bor Lhe =15, RI1TE
In conjunetlon: -fith 318 provide sheort clrowlt prifection, tirning off Q15 and Q14 as
current oxeceds the preseribed limit,

Q1% i an emltter follower to provida Lha +5 volts From the +16. The +5
achicwes its short eircuit profection from the protection bailt imbo the +15 srpply.

One winding of the power teaneformer {3 - 5) i2 uzed to supply the hoeizonlsl
Fweep voltage and low=freguency yuodnlation vollape in IMTAL SWEE Y, Tha voltage
is firgt Hitered by RE1, HEY, and O34, then it ip applisd to the phage shifter ciroutt,
Varving R162, the SWEE P PIIASE comtral, changes the phage of the modulation
elgnal with Tespect to the HORIE outpat vollaze, A apecisl featore of this type of
phase =hitt network 16 that amplitude changss very tittle with 4 chanpe in phaze.
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INTERKAL ATWUSTMENTE

+5 Volt Supply = R164

Muazure the +3 volt pupply at the emitier of @13 (scc Fig T on separate page
at back of manualy. Nomioal value is @,41,

Cryvatal Oscillator = 020

fet PUNCTION switch to STETE G, Cothect a edunisr bo the end of C20
oppaeite the X%al (mrderaide of bosedy, Thidg is the same as pin 6 of MC7 bat a
o convenlent test point, Conneeot to the counter with elip lawds to avold exenss
capacitive loading. Adjust C20 [or 162,000 kHx. The 18 kHz outzot may be used
Insteart, bmt a 10 second gate time will be required fo get sufficical veactution.
A counter whh soificlent acouTacy o insure mecting the O01% visprirement of FOC
specificatiome shouk] he woed.

L/H Gain Balance (34 kHE Subcavrier Suppredasion) =Tl BT

-_—
-
i

Set FUNCTION switch to STERED, INT VL w@wilch to 1. + R, PILOT LEVEL
[ull off, O8SC IEVEL fo approximately 100% daviarion, Connect a scope to COMP
viatmad, syme on INT ORC oatput,

Ohscrve the positive peake of thae COMI* culpml wavedorm with scope guin
as high a= possible, Adjest BRI to iomove the 38 kHz rvipple seen here,

Cheerve the nogabive s ([vert scope polarily or slide the pattern wp,
and adjust TiT to remove the dRIIlz ripple scch here, Hopeat adjustment of H1
and RV ecveral times gimon they abe intoranting,

Turn O8C IR L full off and malee final ad justenent of BT for minimoom
32 kH= at COMF ot mit,

N Balance = K19

Bet FUNCTICN switch {0 STETE &, INT O5C eonteol Mll off, Adpust B14
tor minimum de veltage (<20 mV) measured at the COMT etk

=1




EFM GeneTdtor soope Pattern

Sen
1601 He Melbod B
o o0 .

I e
|
]
3 e
i k 1NO14A"
SERE
[Part B} L
Meihod A Methad B
DO mV e 0l mVAem
0.5 mefem A uafocm

Figure 1, Setop for checling =i Sepuration

MOKO/STERE O Subchanns] Separation  A8coaps 134 If anil 95 equipped with aption M)

This sdjustraent should not be sttompted unlese 4 high quality, wide=band
scape 148 availsble, To be on lhe 2a's wide, the scope showld have  de to 10 Mhe
redponge.  Vertical scneivivity whesld e ot lesgt 50 mlllivolts /om st TG, Do not
uke AC coupling and da nof nEes scope probe, A sliphl mizadfustment of the probe
eoull canse an apparent 1ack ol deparation,

Keoth] A

Connect Loe S OMP output Lo the seope verticsl input fag shown in Fig 4
with two high sixad sillcon diodes auch s 199144 soTues the seope input, The
parposs of the Glde 13 to clip the input voltage and reduce scope overlond, Eyne
Lhe scope cn IKT O8C oulput and set sweep speed to 0,5 me/um, vertieal sensitivity
to 30 mVien,

& FUTNCTEN switeh Lo 8STERE G, INPIT1' swikch to LETFT, IFILOT LEVEL
[ull off, and 03C LEVEL iv 5 yolts peak on the modulation meter, Adjust K33 and
Bi4 for maximwm bage line flatness, Slart R3S af ane end and alowlv rotate while
cungtantly seckity minimuam bage line ripple with R4S,

CAWTION : Cheek pessibility of seope overload by reducing vertical senstivity
and weeing that the centimeters of ase line ripple reduces aceordingly,
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Cpticn M3 Separafiom Addjuatmeant

I option M3 has been ingtalled, varisbie resistors K33 and R3H have
bicn amitted, The composite filter ds now mounted on 4 pide panel and is
rermanently adjusiced at the factory,

With oplico M3, low {requeney scparalion can be independently adjusted
wilth o LEFT gignal only fadjust £200} or a RIGHT sfgnal only {adjust R201},
The test slznal may have a4 frequency anywhere boiwecn 50 Hz and 1 kHz. Tee
cither Method & or Methad B to ohServe geparadion on o scope,
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Wethod B

Synehronize the zvope on the 1% RHz autpul 2nd sel sweep spocd to 3 pafem.
A serics of opposing Ze1o cuaps Will sppear (sae gketeh In Fig 4) al 26, 5 uy
intervaly {34 kWHe period). Theee "zeroe™ polnts ocour at the instant the composite
wavelorm woukd be sampled Lo dolermine the voliage ar the Tight inpuet, Changing
the INPUT swileh to RIGHT shitts these polnte 13. 16 g5 with the Tave] at the 'merof
paints now representing the Tell ingmt,

Adjost B30 and K38 to minimize the voliage lovels ocouTing at the "gero!'r
prints and to make the cusps aymretricdl. Morimally the opbimum conditiom will
vesult in o slipht separatlon of the apposing cuzpe on cither the LEFT or RIGHT
resition and a slipht overlap on the ofher pogition of Lthe TMPOT swhteh., With the
composite level set at b volte pealz, the peak-to-peal: Bepﬁratjnn or overlap st the
lgaro™ poinlg should be less than 20 ;W

To optimige separation over the full awdio frequoney range, turne the INEFUT
switeh {o EXT and conncel o cteraal aodis odeillalor et at 5 B2 with oufficlent
outpt to hring the compagsite Pevel to § wolts peak. Fow adjust o8 and K38 ko make
the sppoeing cusps svimmetricsl and just fouch at the ecobor,

FA Modulator Linearitr -~ R32

& digerimimator which iz cither lineay vivhaa a ewm non-1inearity i8
required to adjuat the Ineartfy of the 10004 ¢ wodetator, The following method
can be nsod to deterrine the livearcity of a ofacriminator.

The discrimainator 1a mesmurea fuqi the same as il you wete naing the
DUAL SWEEP tunctlon of the 1000 -—=rith onc imporlant difference. The
too-algnal modulation & achievain hyumixing the oolmis of bwe FM genetrators
as in Fig &, one —— thoe 16050 ——a2wing the 80 He gweep moodulation and the
ather «- the suxiliary genecatnr -- having a 10 kHz modulating frequency with
w= 7.0 KH= peng deviation, Thedifference froqueney [Fom Che halanced mixer
(Hewlett-Pacloard 105718 of equivalent) comtaing both modulaliond, however,
with this setup, amicitode of the 10 kHe madylation is independent of the 10004
garTier frequency -

The 10 A i4 zef on DUAL SWEEF and the buili-in filter /amplifier ig used
to generate tu faaniliar GUAL SW¥EEP paticrn (sce Fig 5). However the auxiliary
FM peneratar suppliss the 10 k= modulation, and so the L0OGA inlernal 14 kHz
muxiul atiom must be remorverd. To do thie, take the cover off the 10004 (ave FIg 6)
and gonnect a olip lead between chabels sround and the pole of #1=3, This killz
the intgrnal eecillator which eupplies the 10 kHz in QTAL SWEEP. 21-3 ig on the
fromt wafer of the FUNCTION switch. The terminal to be grounded ig at the top and
has o grey lead conmnected to [t The other fcrminal ab the Lop of thiz wafer 19
ground (bleck lead),
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FM Geonerator
1000A
© @ bR, MHx
0 & (O O (= 30 MmN
o
: @ © oo,
QOO0Q
a— vort
» — dize entpnt
—_— T
Aux FM Generator ' . ..
MWixer LhiECriminator
Thp 10570 AR BEL
R 1 MBz rangs)
Lilsc
X *
RFE Input Cut
(e k
\ .
1
oH.7 MH=
s B0 MY} Note: Use 20 kKIle Bulterworth
filiey in hp 5210A,

Firuoe B, Inlevarmmegtion for lHnearity teots

I the iz e of Fig 5 the dipcrlminator ie 8 Hewlett=Packard 52104
Frogueney MMeves ot to the 1 MHE range, The fun generators yre set to hayve
center egrrias Ireguencieg T00 KHz apurt (95 ond 98,7 MHz)., Fa 10,7 Mils
dipcriminator were used, fhe awdlary gencrator wonld be #et at 58 + 10,7 or
IoE, T MHz, The test Irequencics aren’t eriliesl, tmt the 10004 should be
gomewhere hetwesn G gml 18 MH=. The m:dilary soncrslor can be elther
above or below the 10004 frequency, Discriminator tesd and subeeguent
adjustment of R32 ahould he done at a sweep width of = 300 kH=,

If the B210A is available it showld be used with one of the active plug—-in
filters, A peaxd chodee would be the 10 to 100 kIls Oulmit Filter Assembly with
resistors chozen for a 20 kHez Butterworth roll-olf (see 32104 manual), Diocrim-
mator gutput is fed Back io Lhe 1000A BOVR inprt it a6 In the DITAT, SWEEP
tde, HORIZ and VERT aetpote of the L0004 are connccled Lo a scope to got
the DUAL SWEE P type display,
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Vertical gain of the 2cope should be sct as hiph as possible with a
curtesponding verticnl offget in order that the top of the patéern may he viewead,
An effective height of 35 cm meand that a pattern tht of less than 0.3 ¢m {(sweep
witlth = 300 kHe) 18 reguired Lo insure an oguivalent twtal hermonie distoriion of
leza 0, 1% at 100% modulation, Paftern tilf can be geen more caaily by making
the horizontal dieplay norrow, An cifective way to see the till is to vary the 10004
gweep width up and down bedwesn 0 and ta 300 kHz, Using the 52104 it should he
possible to vary the carrier frequency of cither pemerator slightly dhue varying
Lhe differencs fregquency} to find a flat degrent of the digerimdnator, A suitable
ulfernative 18 simply to record the tilt, RT levaels from the two generators must
he sufficicntly high thet changes in lovel do not affect apparent 1inearity,

Maving cither found 1 lincar ssgment on the diseriminator or recordesd
the tilt, turn olf the madulation of the amxiliary genevstor fleave careier Ireguency
untrached) and remove the clip lead from the 10004, Kow both modulating sign iz
are coming from the 10004 and RS2 15 adjnsted o obtain the same sweop pattern
a8 ohasrved abuve.

After adjrsting linearity, the modwlation level aeruracy ehowid be checked,

Modulation Level = K47, Raa

In order to adjudl modalation level, if le'nercaiary to have o standand,
The standard cata eflher be apother generator w5hnown aceuraey or a calibrated
digepiminator,

Standatd Gencralor blethod

K onother gencrator iswseo | roeamire recciver oulput with 1005 modulating
(monaural) ueing the same moTnls tingyr frequeney as the internal oscillator in the
10004, Thon conneet Lhe 10004 1 place of the standand generator, sel modulation
to Lo0 (monaural) and adjuet 747 for the enme recelver output,

Adjuating g rop ¥idth (R95) nsing o standavd genarvator {6 more difficglt
becanse of mited vociver bundwidth, Cme must cither calibrate st the low end
of the meler senles - say 200 to 300 kliz sweep wilth =- or go into the recelver
jurt ahead of {oooIseriminator, Soms receivers also have a wider bandwidth uf
high signal levi s, In any eveni, R95 i adjusted to make the recelver outpul the
Bame for the standard generator having a peak devistion at 60 Hz modulating fregueney
cqual #0 me=half the 10004 sweep width, For this adjustment the 10004 18 sct on
DUAL EWEEF,

C.alibrated Discrimitulor Method

Lhe exlibrated diserimtnateor method wtilizses a astup simllar to that shoesm
in Figy & for the linearlty adjustmenl, However, i this cosc diseriminator output

is fed 1o an AC volfmeter inetepd of the RO VR fnput of the 10004, The diecriminator
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can be callbrated ot de by shifting the diffcrence fregoeney o kpows amount. The

de frequeney shill shewld Be measured an a copter, 1 ihe Hewlcil=Packard 52104
19 used, the discriminator cutput is ealibrated by » rear pansl comtrol ascording to
the 52104 maouwal {3 calibraling cryatal iv incloded in the B2L0AY. After calibralion,
the shorting plug board ie remeved from the 32104 and the approprinte active filter
fEame one as wsed ahove) is plugged in, Range 15 sct to 1 MHe and DISC OUT road
dircetby on wn AC VT VM.

Sot 1000 FIBACTT IO awileh to MD}TAUR.-"L[;, IEBUT ewitch o LEFT;"'J!I.']ﬁT'-TCI
O LEVEL tn 150%. Adjust R4T for 79.5 mV tme. Now switch the L000A to DOAL
SWEEP, and wilh 8WEE B WIDTH set to 600 kHz adjust RE5 for 212 mV rms,

*

Internnd CGscillalor - R105

Connect @ distortion analyzor Sach 26 the Ilewlelt=- Packard 3384 to the
10004 INT GSC cutpul, Hel the 1000A to MONATRAL xod adjusl R105 to get total
hurmnonic diztortion of approximately =64 dB {=, 005}, Note that i i8 pugsible to
get much lower TIID, bul (he wvseillator becomes harder to starl s the distortion
[6 reduced, As a final check, perticularly when R105 has besn et tor a vory low
THD, make suve the oscillator is still working on DDAT. SWDRT {10 kHz} and
BCA (AT EHS).

i a distorlicn analyzer 1z not available, leol at/the 8T OSC mutput wilh a
scope. RL0S should be adjusted so thal ihe osclllator is et inte the safe starl-up
region when pwitching between DUAL SWEEP, MOSATHAL or 8TEREQ, and SCA.
Normally, stort-vp will be slowest in MONATT Ae o0 ST EREQ,

Internal Oecillator - RS  {Oplion W=2)

Afer adjusting R105, adjnst RSS for the same THD at 400 Hz {=-G4 dB).

I4lel Phase - BU3 (Do this vy afier checking mono/ateTes suboe hannel
scpnration, page 13)

Conneet & acopeds the 10004 COMDE mrimt, Schronize the scopo en the
INT O3C cutput, &ct encoc vorlical rensitivity to &, 05 Viem, Sweep speed ie ol
¢ritical. b the figices shown below (ibternal osoillator frequency L kHe) gwesp
speed wag Bet t0 Uy mefem with the awesp wmagnifier on X3, St 10404 FUNCTION
gwiteh 1o 3EEI0, INDPUT switch to LR, With PILOT LEVET. a1l the way down,
adjust OBC Lk ET. for approximately 26% modulation,

Adjust ecopd to gol Lhe 1.-R croseover pattern shown in Fig 895, Now turn
FPILOT LEVEL 211 the way up {meler will reed ~ 50% moduelation), The bright
pointe of Lhe patlevn dhoatld meve ot on a horizontal axis ax in Fig 90, I thoere 72
a Lill as in Fig T, adjust B9S to remove the tilt, An end-to-end tilt of 20 m¥
correspimids: to a2 pilof phase erros of = G, 6%, which iz more than adeguale Lo
azsure 60 dB separation szsuring perfect mono/sterceo subchannel separstion
(pocleetly [lal hase {ine with L only o1 B only inpaol),
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Fig %A, T.-R crossover, 20h
madulation, no pilet, 0,00 Ve,

Fle-ar o Pilot lovel control ail
th Wiy up, Correct phase.

Lrighl gpots oeonr where pilat
araplitode equals bwice Lhe T.-1
subehanpel amplitods, Bpote move
wil horizontual v if plleot and sob-
channel sipnalz orozs woro gl Lhe
zame Litme,

Figz 8C. Tilt corresponding to
phage crvor of = 0,8, {1, 7% pilnt
phasge aoemracy required for G0 4B
Aeparation, asswuning porfoct basc
line flathese. )

g 9. Composile waveformes for aetting pilot phoga = B,
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L - It Halance — R1IA

Conneet o s¢ope to the 10004 COMP catput,  Sat sweep speed to 2 masdom
and arne onthe INT OSC oatpet, Sci 10003A FUKCTION swriteh to STERF, o, INPLT
awitch to L — H, Tuaro PILOT TEVEL full off and O8C TEVET tn about 10 ¥ =
an the acope (B 'V pegk vn the 1000A meter),

Adjust R118 20 thal adjacent pesitive and negative pesdks are as nearly
cgual ag posEsibie,

Clg - RF @ereo Separafion

Cronnest scope verfical inpul ta FLT 108 fune nf the two Teaed-then inpuls
to the RF unit - violet wired. To redvce nuise on the signal, igclate the HCPE
input at the BF unit with a 470 % resistoer, Do not uge s soope probe and keep the
leopth of the ghielded lead to Lhe scope [BG 38 17 or equivalent)y wiser 4 feet,
et scope vertical scnsitivity to 10 mV/em, Now, having alres: 1y wiljustead gstereo
separation at the COMEP cutput, adjust C16 for aplirmum gepriration ut FLT Lo,
Method B (page 14) is the prelerred method Tor obaerving.seouration. Separalion
for overlap) of the "sero™ cusps showdd be loss than 2 m'7,

CAUTTON: Check possibility of scope overload byodelucing vertical SenEitivily
of the seope. Separation {or averlap).of the “zer.™ dusps shimld reduce accordingly.
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To Bemove Top Cover:
Remove bwo oul2ide Inver dorews -
Lift covex up in rear abd mll off @
toward the reav,
x
h
Fuee 1/2 A Fast Bla: \
N " AY
0 ¥
Q =
hear ﬂux In'l:rut ||l‘—|'-I @

\ To Remove Bottom Coveriand Front Berel: /

\? Remove o worewd in wedr —/

&
Remdis & raToeT soTews fn frunt panel. - —

Figure 6. Cover Temovat
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CALIBRATION PROCEDURE FOR 13008 RE UNIT

The fallowing, S-step calibration procedurs s tose ysed if (30, ar
any other cempanent ¢n the RF printed eircuit board is changed. (fWe
recommend however, that the RF housing not be opened unless absolufely
necessaryl.

The procedure begins, assuming the defective component has been changed
and the heusing 1id replaced such that-the trinmer capacitor can be seen
through access holes. [Ge sure ta use the erigimal flat washers and
Tocking ruts and tighten them to approximately their originazl position.
(Caution: 1t is relatively easy to avertignten these nuts, thereby
calsing the housing to deform. )

1. FREQUEMCY DIAL - This is the nest prohable change {®hsoibly several
hundred KHz}. Use a high freguency counter that woflwork down to
- 8d my¥, At 80 m¥ output thare shouldn't be more than about 20 KHs
frequency puiling due to the attenuator probe weirg to0 near the
gsciliater coil. If the counter will work at aluwer leyal = <o
much the bettar. An alternative method of prasuremsnt 5 to use
8 froquency standard such as aur Model 120, 2 balanced mixer such
ag HF 10534A and a frequency meter suriias the HP 527104,

=T : | . '
MHEDEL 1 1d
—.-_..CE'—| - AP GEiDA

H=F (os534h
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L= i T
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There are two frequency adjustments on the RF Unit:

g —
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FIGURE 2 REAR YTEW OF REUNTT

Remove the twe screws shown in Figuse 2 and make the adjustments
with 2 small, low-capacitance Ssirew driver. If woy are using a
caunter. set the dial at &8 Mb2 axd adjust C105 (note that C108 s

"no% shawn as @ variable cajacitor on the schematic) until the

counter reads 88.0 + .059He. Dsing the freqguency standard, adjusi
for a null (+ &0 ¥Hz )} aw /9 ‘MHz. Then g0 to the high end and adjust
F107 in the same marner L1028 has a direct effect on the high as
well as the Tow erc. 106 has a small (about 3D%Y effect on the Tow
end, It may be {ecesshry to 9o back and forth between Tow and high
end sevaral $£im -

Mext check sF Jevel at 10 a¥ and adjust the shaft position i1F
necessary.~ 'Kote: I you Tngsen the shaft, be sure to squeeze

the sha’™t <oupler before re-tightening set screws so that there

is conctoant pressure on air-variable capacitor shaft pushing it
away from the front pansl.] MNormally the high and low ends of the
freguency dfal will produce EF levels about 4 to 7% lowsr than at

O MHz. Thnerefore, we usually set the Tevel about 2% Tow at 108 MHz
for 3% high at 98 MHz). We use the NP 3406A Broadband Sampling
Voltmeter for this measurement; howevar you can uwie anothar TO00A
and & recelver. Adjust for the same AGC valfagqe on boith generators.
In this case you wiil prabably wanty to make the adjustment at 1 m¥f
gr less. Be sure the generator is terminated with a 50 ohm Tosd
when calibirating RF Tevel. The Medel 106 is & good termmination when
using tha receiver comparison method. :




.

Check and 1f necessary, adjust linearity (R52). The proferred
method is shown on page 1% of the 1000A manual. Here again you
can use a gaod 10004, Afign a high quality tuner at 200 KHz
sweap width for nidinimum distertion using CDual Sweep with as much
vertical gain an the scope as the vertical position <ontrol of
the scope will pernit (you have to be able to ses the top of the
patterni). XYow connect the repaired 10004 &nd adjust RS2 to gqet
the same Fatness.  It's easier {0 see the flatness if you work
With & narrow pattern on the scope. The repaired 10004 should
be turned oh at least 15 minutes before making a4 final RS2
adjustment.

Check nodulation level and adjuyst R4Y ysing aither a calibrated
madulation meter o & working 10004 and & receiver. In toe
latter ¢ase, seft the working TGOOOA t0 Monaural, T00% modulation
and resd the recefver RCDR output signal on an AC wolfmeter.

Be =ure the receiver 1s on Monaural also. Now conmedt the
vepaired T0D0A {o the receiver and adjust RA7 Tor ne came gutput.
You should always check R4Y adijustment after making o 1inearity
ddjustment. If ¥ou have to make more than a 1A% adjustment on
R&?, you should go back amd check the linearity sdjustment.

Put the two 1ittle screws back fn the AF U=t and you're on your
Wiy : ;




