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Fig. 1. Hellerafters 34 Rucelver seEra

SECTION 1.
'GENERAL DESCRIPTION

Your new Hallicraftecs SX-96 Salertable Bidehand Racelver is precislon boilt to hring you the Gneat In world-wide
radio reception, This twelve-tuba dunl convecsion supacheterodyns teceiver bmes from 53k to 1580 kilocycles and
1.T% to 34 megacyclen, with calibrated electricsl bandspresd provided ou toe 89, 40, 30, 16, and 11~1¢ metay amatear
bands. Tou'll hear foreign and domestic abortwave broadcasts, amatenrs, pollon mircraft, shipa-at-sen, and countless
other exciting distant stetions . . . ns well as all your favorite programs on standsrd brosdesst, The recsiver pro-
viden for the reception of CW, AM, ard gingle-sideband signele over its entire huning range, the upper or lowar
idghond beimg rendily aslectabls by means of a front pansl contral. This sslectable sideband feature not only greally
abmplifies tuning of single-sidpbund mignala hit is also wseful in sHminating Mrtorodyns interference whea Tecelving

AM Egmals,

Unlike the crdinary dual-convarsion receivar, your SX-98 recoiver employs dusl conversion on all bande, ABQ
result, Umages are practicelly non-existent, * r-amrp” sslectivity is made posgible by the non of an adjustuhle
50.5 ke second IF with four high-Q, permeability-tuned ¢irouita, Baceiver sslentivity is varisbls !n five steps from
300 cycles ta 5 ke at B &b down and from 5§ to 26 ke st 60 db down,

A tuned r-f siage ssmures maximpum pengitivity and a high signul-to-pojze ratio for outstdeding reception of werk
and distant signels, A manusl sermitivity control precemts overloading by strong signuls,

Qptatanding frequency stability Iz achieved by the use of ceramic trimmers and ¢oll formz in the 13t coureralom
oscillalor, sxtensive (smperaturs compensation, roituge ragulation of nli cucilinters, and the use of a cryetal-
eomrolled Ind convarsion osclliator.

Turing 8 accomplisbed by 4 precizion gear driva tuning mechanism to ingure extramoly closs enlibration and
scousate regetability. Bmooth Oywheel tuning affords maximme traveras mprod aid operating none. A l0G-divislon
logging acale on the maln hining dial assured ease and nce neecy in logging and relceating aistinon of spactal interest,

The delayed AVC cireuit in the recsiver hunctions on both AM and CW elguals to keep the output of the recalvar
cangicel regardiess of Input-sigmal variations al the astenna. This type of AVC clroglt is especially sdvantageons in
thet ft provides oncellent comtral over A very wide radge of sigmal strengths yot maintaina fufl recelver sassltivity
on weak signals,

An automatlc serics nolde llmitar circult, controlled by & switch on the [ropt pansl, reduces talerference Irom
electrical mqulpment, ignitian mise, and other types of pulse type nolse.

An "S" meler la uaed when recelvieg AM sigals o indicein the RccatRty of tuning sl the relative sirength of
received signals. The meter ls calibrated in microvolts, 3" units Lrom 1ted, and 1o decibals above 83 to + B0 4,

The Receive-Standby switch on the freui pansl silncess the receiver bel leaves the henter and plate power on to
provide ingtant reception between transmisalon pericds., Provision bea also been made in the recaiver lor remote
vecsive-standby coatrol, and Jor transmitter sertching from tie Lront pamnel,
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A t connactinne include tarminale for n 3_3-sion spesker non & 500/800-ohkm gwtput for line or spesker.
A :ru:tﬁxmnt for hoadphones is alao provided and the spesiir b celcoratically sllenced whea the headphone plog
iz inserted. A phoao inpat jack at the rear of the receiver permila stzchment of 2 record player,

iz designed to aptrate on L0% to 135 volt, BU/DY eycle AC current, Provisign is slon made in the

atre
The TAC i ptarac] DC power aupply or battertes in nreas where AC powar {5 not nvailable.

receiver lor operation [roc pn @

SECTION 2.
INSTALLATION

2-1. UNPACKING

Altar unpacking the recelver, exnmins it cloasly for damage which noey have nceured in trasait. Bbould gay sign
of damage be apparent, file » claim lmmediataly with the carrier etating the entent of damage, Carefully check all
shipping lubels and tags for §potructinon before remorirg or destroying them.

2-2. LOCATION

T recsl may be od in any location that will parmit frec air cirtulstion through tho vertilation hirtes and
cpamiogs to t::ruhm ﬁu expecelvely warm locatiour sach a8 thoss pear radistors and hesting vents The
sxtermal speaksr m,ulmmmmmvmeu poaltion sMthough Lt is recoramended that Lt rot be placed on top of

the recelver for rexssns of venliiation

2-3. ANTENNAS

The r-f fnpat of the recoiver 1a designed for aperation Lrom either & elngie-wire notesen, or 3 half-wave doublet
ur other tsaed untenon With tyansmission lise impedonces [rom 532 to 600 sions, Anianon coonections ara made to n
three terminal strip at the rene of the rewiver marked "Al", "AZ", and (", Moutting holes ars alao provided,
adjacent to the astenna terminals, for lostallation of an AN type 50-3%9 connertor lor conxiai cahle installaticon

A SINGLE WIRE ANTEWNA
The simplast sntenps and one which will provids e e e
satlafactory recelis throughout the ediire renge 18
a conventiocel single-wirs antenna, In recst thee, ° o @
gnad resulte can be obtained with just the 13-foel length
of notenra wire supplied with the recsiver. (See Fig, 3.} = —

Slmply atteeb one and of tide wiee 1o terminnl "AL", top-
noet the jrmper link between terminals "AZ'" and "G",
and theo rec the wire about the room s any noovenlent
manner, If the receirer ia ppemied in @ Ateel cons Fig. 2. Siagle Wire Autanna

sirdcted hullding or where recelving conditions are

Tlceptimally pear, an comjde celenns, 53 ko 100 hmt

ong, may ba pecensary, The outside antenna should be r—.smuzaﬂﬂr~_|
trected as high aw possible ned kept Iree from surround-

ing objecis, In some locations, recaption may be ..T /;m
improved by cononctleg u ground sies {ordinary coppar b
wire} [roxa rerminal Q" 1o a cold water pipe pr outside %
Eround rod,

F. HALF-WAYE DOUNLET ANTENNA

For iop performuncee, especially on tho shortwave
and amBinsr bands the noe of 2 half-wave doublel ar
other type of commoe employing = 53 to 600-ohm tenta-
mizsion line ta recommended. A typcal doublet antenan e
Instailatinn ta shown ia Fig 3. The doublet antendn on
shiuld be cut to the proper Jength loe the moet used fre-
quancy nr hond of freguencics, The overal! length io Leel
of a uilmuat Rotemns ia determined by the foHowing
formnla;

Length in fept =

=
3

LF- Feliied

484
Frequency in megacycles

XTI
The dochist celsnma ia direckionnl and should be
:ﬂrﬂhd ith ils eptire lepgth facing a desired station Fig. 2. Danhist Asisanc Uslng
r Maxioum signal glekup. Twis-Lawd Trarsmission Line



The dooblet antenns iy be fed with sither n mlasced or unbalanced tranamiesise lins. When 3 alanced ine guch
us Ptwin-land" or a twisted palr ls used, the lins comnepts to terminsls "Al” and "AZ" and the |umper link betweon
"AZ" and "G" Is discourected, {(See Fig. J.) When osing mn unbslanced Haa rreb oo cnonial cable, the lnney conductor
coanects 1o termisel "Al" the comr meia) hrald connects to terminal “Ad¥, and the jumper link coceacts tret@een
terotigels "A3" and “G". A ground wire moy improve reception whes oxing ss unbalanced type lise.

By fneding the doublet antenps with 3 transmslaslon lise kavieg mn Impedance of 300 ohms, & hroeder frequency
responss is obizined then tkot pozsibls with a 30~7S slon Nom.

The doublet antenps provides optlmom performance cely at the [roqueacy for which it 1 cut, Tharelors, it may
ba desiratle for reception tn lraguencies rompts [rom the celson ITequency o wtilise tho SOMNAN AE & #ingle wire
type. This ts accomplisbed by comecting the noe lraasmisslon the leads together and conpecting them to terminal
nAl" Tha jumper link In this caze should be comested between terminats "A3" and "G,

is an installatios where the recsiver 18 ncad in cosjuncticn with a trangmitter, it may be advantugecus to nea the

sumse antenns for receiviog wa for transmitting, This is especially lrue when n directive antera is used slnce the
dirsctive effects and power gain of the tranamitting antanns are tho come for receiving as for transmitting, Switching
of the antenna from the treasmitter to the recelver mny be actompliched with s doubls-pole, dovble-throw antendn

changecver relay or Knife mwitch conrected in the celomns leads.

For further informnlion regurding actencas refer to the "Radio Amateur's Handbook™ or the "AR.R.L. Acinnna
Book', both pohlished by the Amerince Radlo Relay League, Weel Hartford, Croa,, U9.A,
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Fig. 4. Reor View «f Sacelver

2-4. POWER SOURCE

The recelver i dasmigned to operate directly on 105 to 135 velt, 5080 cycle AC current. Provieion hea alsa bean
made in the recziver for aperation from an comrmal DC power ocarce for partable or emergency sarvice in AreAs
where AC power {5 not avellabie, Compectince 1o the DC source are rmde through the DU POWER SOCKET at the rear

of the receiver. (See Fig, 4.}

A AC OPFIRATION

Irsert the power cord inte any coovenlent AC power cuilet of tho proper rating, 1 in doubl abcut your power
ocarce, contact your lonal power company before plugging io the recelver. The wrong poweT noarce can cdnca sericus
damage.

[MPORTANT: The recelver will not perate from an AC scurce celesa the TOMPER FLUG 18 Innerted in the Di
POWER SCCERT. (See Fig. 4.}

k. DC OFERATION

The recelver may be operated from an astersal DC sourca, such ga n vibrater er BUpply or hantaries by
removing the JUMPER PLUG oormalty locsted lo the DC POWER SOCKET ot the zear of the receiver and replacing Lt
with & simlinr ccial plug wired as shown le Fig. b ‘Thls plog |s avallable {rom your Haillcrutiors deater eadsr Part,
No. 96A003. The voltage and curreat requiremesio for DC operstico are as foilows: v supply, 280 volts al 105 ma;
A" supply, 6.3 celts at 4.1 emps.
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2-5. SPEAKER

A three-terminal sirip, marked "G ™3.2" and "500", ia provided at the rear of the recelver lor co tha
cof roal speaker thal is required with the recelver, (Sen Fig 4.) Any permanent magnet speaker with o 3,3-ohm voice
ead! nap be used by atmply comnecting the two leads from the speaber valce coll to the terminale marked "3.9'" and
"G, H It iz desired to ooe n speaker with 4 vofite coll impedines other thon 3.3 slons, a metching trassformer sbould
be employed to inemre opimnce performance. The iranslormer should be mounted o oF near the speaker, and ahould
have a 3 walt power rating, = 500-ohm primary impedance, and 2 secondary to metah the mpedance of the
spealier voice cotl, Connact the primary of the transformer bo the termisals marked "500" and "G™ and the secondary

1o the speaker voice ¢odl terminale,

The Hallicrafiera R-43 and R-48A speakers are both designed lor uee with your recelver. The R-48 coanecta to
the termingiz marked "500" and "G, the R-A6A connects to the tarmioslsrecrked "3,9™ and "G",

2-6. HEADPHONES

The headphong fack, mirked FEONE, is located on the front panel of the recelver and is wired 5o thet the speaker
15 mnlomatically siienced whea the beadphonon are plugged i, The headphono oatput b peduncs in cel critical, and any
commercisl low-jmpedinte headphones ranging from 5& ohms ta 5000 ohma will provide mtisfactory performnone.
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2.7. RECORD PLAYER CONMNECTIONS

A phono jack is provided at the rexr ol your receiver for attacldpg n record player. {(See Fig. 4) Any record
player using a crystal cariridge, or d magnetle cartridge with o celtable pre~-rmplitier, will provide satisfactory
recults. For phono aperatien, inenrt the pla-pivg froen the record player or prea-neeplliier into the phono jack and Bet
tue SELECTIVITY contrcl on the front manel at "PHORG™. Adjust the YOLUME ccelrol for the dezired voirme lovel
and set the RESPONSE corirol ul sither "NORMAL- or "TRE BLE CLUT" for the desired tone, The remzining cootrols

are jnoperative and will have oo effect on phano gperation

2-8, RELAY AND TRANSMITIER SWITCHING

Onpe hall of the dpst RECEIVE-STANDDY awitch on the [ront panal cononeis to pise 2 and § cl the DC POWER
SOCKET al the rear of tue receiver, and 18 avalialde for traremitier switcling, (See Fig, 0.} The haid of the owitch
i in the opea posltion whwn the RECEIVE _SFANDBY switch ls set at "STANDBY" and cloepd wheo pet at rRECEIVE™.

2-9. REMOTE RECE|VE-STANDBY SW|TCH

The recelver may be dieahblsd frémn & remote loculion by connecting u remote 4psl owlich betwsen ploa 1 and 4 ol
the TUMPER PLUG loceisnd ip the DC POWER SOCERT wt the rear of the receivar, [See Figs, &£ aad 8.), To operate
the recelver wilh the remole gwitch, the RECEIVE-STANDBY awlich on the (ront pansl muet be 1eft at "STANDBY'".
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Fig. 7. Qperating Ceatreh

SECTION 3.
FUNCTION OF OPERATING CONTROLS

3-1. SENSITIVITY CONTROL

The SENSITIVITY control varies the guin of the RF amplifiar, 1850 ko IF amplifler, and 50.% ke IF emplifisar
stoges. Maximum gmeitivity la obtained with the coelrol set st "10" (fully clockwlse). In this position, the tubes being
conlrolled are aperaled al maximum galn #ith minimum catbode Inse. As the control |s roloted counterciockwiss, the
hias on the tubes ifcreases with a rnopltant decrecse in gain,

3-2, BAND SHECTOR CONTROL

The BAND SELECTOR control aperates the bund owitch to place the proper set ol coils and pactions of the mals
and bapdepread tuning capaeltors into the circult tn cover the dasired Ipequency range, The frequency range covs red
by each positlon of the HBAND SELECTOR control la igdicated directly on tha coetral,

3.3, VOLUME CONTROL

The VOLUME cootrol adjusta the audlo level al the spenksr tsrmisels and PHORE jack. Clociowlse rotation of tho
cemrol locrocues the signal applied to the grid of the audio peeplifier tube, thus inc recélng receiver volume: cogeler-
clockwisa rotation decracees volume,

-~ 4



3.4, AVC SWITCH

The AVC switch, when set at "ON™, places the AVC circuit in speration ko maintain the output tevel of te recelver
coustant regardless of pormal ingut-=igcel varlations, AVC voltage is spplled ta the RF rmplifier stage and tos 1850
ke IF saplitiar umge. Since delayed AVC 15 cuployou in the receiver, the AVC clreuit dess cel cume inlo operstion
{i.¢. it La delayed) until the carrier strength remches 3 pre-delarmined leval. The retult is that po AVC velinge la
uppliud to ihe grids of the comrolled stages until the reguired carrier strength is recchad. With this n sat the
AVC bise on the coelrolled tubes is 28rc until the peak voltsge upplied ta the plate of the AVC “lcﬂmmm e et
veltage spplied to ita cathode. Thus, the AVC circult offers very effective conirol n averige and strong algnals and
yo1 unustains full recelner seceltvity on weak signals,

3-5. NOISE LIMITER SWITCH

Tide Twiich, whee et at "ON", places the sutomatic series noins limiter elrcull in operstion to reduce pulse type
puize nreh i3 ignition celza and electricgl iptarference, The Habier cirontt allows the signal to paze through toe
recelver unaifecied but mahea the recelver Lnoperative for nolse ewmplitudes greater than those of 1w sigoal. It will
work equally woll ot AM or CW sigrals and i seli-adjusting Le, it antematicalty adjaste {tesli to the aignal Level,

Ths aoise limiter circuit "chopa' polse peaks recelved ob toe deisctor by means of & biaoed dipds which becomes
non-ceadscting above & predetermined signal level. When tho Hmiter cirontt 18 io operation, the sudio output of the
detector meel pass threugh the Limiter diode to tbe grid of the audio amptifier, The limiter dode pormally acts as w
conductar for the awdic signo)] ak long ae the diode plate 3 powitive with retpedt to lte ceihods. Whea u nolss peak is
higher In umplitude then the nigeal, it instantaneoully swinge the plate negative with reapect to tho cathode, conduction
comuee, and 1hat portion of the sigoal 1s automatically cel off from the andio stapiltier. The point t which the Limiter
diixds becomas non.conducting 1s made sufficiently bigh so that the diode will pet chip modulation pegs and thus impuirs
intell lgibility, but yet low snongh to ltmil the oolse peaks effectively,

3-& AM/CW-558 SWITCH

This switch, when cel at “CW-B3B, applies plate voltage to the heal frequeecy asctilatar (BFO) to reuder il
operative for the recaption of CW or aingle-aldetmnd signals, The beal frequancy o tor smployes a Bartley oseil-
tainr circult and ia voltage regulsted to theare highly stahle gperaiten. The "AM'T peafiten of the AM/CW-338 swiich
dtasbies the BFO lor normal recoption of stendard brosdeast and AM photie aignels,

3-7. SELECTIVITY CONTROL T OF R

The SELECTIVITY control in usad tn vary the seiectivily
of the cecetver to Ut recolvicg conditingn, Five degrack of
Betectivity nce available, ranglng {rem 500 cpulns, for CW ' i
rocaption ondar crowded conditinna_ to 8 REocyclas far
mixinrum fidglidy for browdonet recoptise. The flve selecti-

Fity poditinne are shows oo tae SELECTIVITY nontrol and in-

dizate raceivar seloctivity ut 8 db down. A abxth peultise on

the control, murked "PHOHC", disablea nli the recetver eir- .
cuits ecoapt the audio aystem for phonngraph aperation,
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The recelver I¥ salectivity curves are shown in Fig, B. T
Note that me the selectivity is varled from 2 sbarp %0 a |
bracder position, the |-l paneband set only increandn but alac H
centars ahout 2 higher {requency, f
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norotelly pet dt "5 KC™, the postilon affording broedest = o [T 004
Eelectivity, Belectivity amy be progressively Lncreased by ¥ WY
T;Iurn.ing' the control ta the positions marked "3 KC™ "2 KC* . 1
LEC", and "8 EC", For ceception of the crowded amatenr "
mlshumgw bande, il Is gensrally advisahte tn sserifiee '
"dully tor greptar selectivity, since the added Seieciivity v B
nnls:“ both adjacent-channa! interfersoce and backgrouad ;
gele t?:-tatmm“m the bigher audio {requencles. Too murh ' I
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Wdls {requencles ta much an extent that the sf
gnal may
m"“‘;ﬂl:’-ﬂmﬂhh W a result of eXcesaive side-band cut- - -0
oo lkion " fmﬂiw CW signals, the sharpest seleclivity =
paTiencEd m!i' used without ihe los= of Istelligihillty ex-
AM receptlon, Fig. 8. IF Selwctivity Copres uton
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3-8, PITCH CONTROL

The PITCH CONTROL aperates the hming slug in the BFD coll jo vary tho rraquency of beat Irequancy oscillater
approxlmaiety 2 ke each side of Its cestsr Irequency of 50 ke, The primary functioa of the PTTCH CONTHOL ls to
wary the pitch of the audible bent note when reaclvicg CW signals. B ja also used when receiviog single-aideband
signals 1a vary the frequency of the relseerted carrier inthe recetver.

3-9. RESPONSE CONTROL

The RESPONSE conttol parforma thres functions: {1} it turin tae raceiver on and off, {2] it switchea the 2od
conversion ogctllalor to aperate at the required frequency lor reception of CW, AM, and singie-sidebondt signais {1600
v in the "LOWER SCDE BAHO™ pasition and 1700 ke in tae "UPPER SIDEBAND", CTREBLE CUT™, and "NORMAL"
positiens), and (9] 1t serves .9 n two-position inen control for AM racaptioa and pbono operstion,

In the "POW ER OFF* pogition, the recaiver 18 tnoperative, As the costrat is turacd clockwise to any of the othsr
four posltlons, the receiver is turned on,

The "LOWER SIDEBAND" azd "UPPER SIDEBAACT positions of the control are nced wheh recelving single-
sidahant atgnals or when it ia desired to receive ooly ons pideband of an AM signal,

The “TREBLE CUT™ and "NOHMAL" posltions are ussd for photo operation apd for normal AM recaption where
both sidebands are recelved. In the "HORMALM position, the aodio mesponse i3 essentially fat at the low- and mid-
{requenciss and alightly atiopunted al tha high frequencias, The response 16 toe "TREBLE CUL™ pogition is exserilaily
the same except that the high [requencica Lre Aticeceled considerably more than In the "NORMAL" pogiton.

For W reception, the setting of the RESPONISE contral la immatarial althaugh u slight improvemesnt in aignal-ta-
nolse ratlo will be obtained Lo the "LOWER SIDERARD" and "UPPER SIDEBAND™ poalticns.

Ta Lllustrote how selecisble aldeband reception la accomplished in the recelver, 2 numetical example % giren,
Constder ae incemning sigeal st 7000 ke, modulated 1 ke, Since moculation of § cartier causes the generation of side-
band frequencies comerically equal to the cxrrier frequancy plus or minus the moduiation [requeacy, the lncoming
signal consists of (the carrier at OO0 ke, 4 lower aideband at 8589 ko, and 2o upper aideband at TOC1 kc. (See Flg. 9A.)

The incomlng slgeal is first beteredyned with the cuiput of the 1lat cooversion osciflatar lo the 1st mixer gtage,
The 18l conversion eesillator operates al u frequency higher than the incuming slgnal by ac neeonal equal to the fGret-
ints rmedinle frequency of 1650 ke, As a recult of the jrequency nceverdlon process, three oew lower [requencies are
produced in the output of the Ist mixer: the carrler at 1650 ko, the lower sldphomd ar 1851 ke, aud the upper aldaband



at 1049 ke. (See Fig, 9B), These eignals are amplifjed by the 1850 ke LF amplifier cinge and thea heteredyned with the
oulput of the 2rd converaiod peciliztor In the 2nd mixer stage, The 2pd conversiac opctliator ia crystal controlled aed
can be set v operate at efthar LBOO ke for reception of the lower aldebond or 1700 ke for the recapilon of the oppor
sideband, selection beicg made by means of the RESPONSE control, Whea the RESPONIE control 1= set at “LOWRER
SIDEBAND", the 1600 ke signal from the 2nd converaioo ecelliunior 18 hetoradyned wlth the incoming signal at the flrsi-
yatermediate frequency of 1650 ke to produce thret new [requencies; the carrier ut 50 ke the lownr sideband ot 51 ke,
and the upper mideband ot 48 ke, By relerring to Fig. 8C, it can be seen Ut che lower sideband falls edthin the -1
yassband and the tpper aldehand tal)s celalds of the passband. Thea the lowsr sidebund is acceapted and the uppey =ids-
band is relected, When ibe RESPONSE cantrol is set at "UPPER S[DEBANDY, the 1700 ke signal (rom the Znd domvar-
gitn Jscillatop is heterodyned with the incoming signal. In the [reguancy conrersins praceac, the carptar still rarmise
al 50 ke but pow the uppsr Bldshand appears at 51 ke, and the lower sideband appeara st 48 ke, (See Fig. D). Thae,
the upper sideband is accepted and the Jower widebant ta rejected.

3-10- RECEIVE-STANDBY SWITCH

The RECEIVE-3TANDBY switch, normally set st "RECEIVE”, permits disabling of tie receiver duriog irans.
mission pertude, at the same lime rmintziniag the keater and plate supplies aperative (or ingtant use when receptlon
is agaip resumad. The recelvar 1s disabled by zetting the RECEIVE -STANDBY ewitch 3t ST ANMDBEY™.

(One section of the RECEIVE-STANDBY switch t8 available for relay or trunsmitter switching. For connectinon
and detauls, reler to section 2-2,

3.11. TUNING ond BANDSPREAD CONTROLS

The TUNING and BANDSPREAD controlz are yzed In conjunction with ose another to tune Ln tho desired aignai.
Wlde tuning iz performed with the TUNING contrst and fthe tcelng with the BANDEPREAD control.

Main Tuning Diol .  The mals tuning ur left-band dia} is operated by the TUNING control. This dial han four
calihrated scoles, one for eceh ol the [our freqoemcy homds covered by the receiver. It also coptsise z 100~
dirision logging scale for accuraiely logging and reinssting gtations of cpeclal interest. For pormal tuning,
the main tuning dia! {5 sot for the destred atatise frequency ulter the BANDEPREAD nontrol hea bean et fally
eounterelociovise (bandspread tuning capacitor set nt minimum capacity).

IMPORTANT: The readings on lhe main tuning dia! will correapaod to the station Irequencies only if the
BANDBPREAD control 1= sel fully cecoterctockwian, If it is get ai any other setting, the additional bandspread
capacity udded io the m3ta tuning capacity witl throw cff the main toning HHal callbration because the receiver
har besn calibrated with the baadspread tralog capacitor set at minimenn capacity,

The dial esttiags [or the 80, 40, 20, 15, ucd 11-50 meter emateur bands are Indicated on tae main
dial by white dots, Wheo tuning toe amateur hands with the bandspred d&iaf, ihe male tanthg diad mcel be set
a{ the dot corresponding to the desired umateur tand. The 160 meter rmaieur band 1s indicated on the dizl by
three short doubln-woight thacs

NCGTE

The broadeast band |= marked with a "CD" emblems and a dot at B4 ard 1,34 megacycles 1o Indicats the
twa official civil defence [regeansies. In a civil delanae emergnacy, inem to either of these two lrequen-
c1es for officlal dalope news, instruclince asd inforemtion,

Nonduprecd Disl, The londapread or right-tand dial 1s gperited by the BANDSPREAD comtrcl. Thin disl

comtains five scales callbeeled lor the 58, 40, 20 15 and 11-10 meter umpalenr bands, These five scales are

colibrated to rand receiver frequency directly when the maln tuning dia! han bean sat to the Index dot of the

::g:d'aﬁe;: tond. For convenlence in tuning, the AM phooe bands are indicated on the bandspresd dial by
- e,

in addition to Lts noe on the rmeisur bands, the bandspread dia} may also be utilized s  (lne tuning adjcel-
mARt et4r ARy portise of the recsiver tuning range. Two reethods of fine tuning are described below.

4, The firat mathod of fine tuning 1s used whea It 1a desired t0 inen in a single a'gmal with precision
::cud:my. Firat the BANDSPREAD control is sel o few dagreas lrum jts loll eountarclockwise pomtblon, theo
m: B:*red signal ia lecoted with the TUNING control and fleally the signal 1s accorstely tuned Ln by “rockicg”

FDSPREALD cceltol (turning it slightly to the Inii and right) ontil the signal is leadsst and clenrest,

us ah- The apcond method of Hae tuning is used when it 1s desscod to inus trough a range of frequencies, such

for t:'mp ﬁ! shortwave atatiocn, Set the HSNDSPREAD control fully conplerclockwise, set the TUNING control

control h}lfu ord of the selected range of Irequencles, and then tune through the range with the BANDSPREAD
+ Turning ihe BANDAPREAD control ¢lockwise inens the receiver progressively lower i [requency.
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SECTICN 4-
OPERATION

AM RECEPTION

. Set the froct pansl controla to thelr starting posdtiose a8 czllined below,

SENSITIVITY. .. ..o vvrmeen o ‘aa s o 19 (madmum pansitivity)
BAHO SELECTOR . .2 vu s a1 va14rs sl the deslred bind,
VOLUME .. ...... 000000 namne:sas. 0 {minimum volime)
AVCON-OFF .. ... iusiaaurnanusss ON

NOISE LIMITEROFF-ON .. ..........QFF
AM/CW.BAB , ... .iuerccncena..--AM
SELECTIVITY, . .. uvvwrasu-r-na---5% KO

RES tatiiessrarararsesse-. POWEROFF
RECEIVE-STAMDBY, , .2 uv s+ 144444 - RECEIVE

Ture: the receiver om by roisting the RESPONEE conircl clockwise and et (i at elther tho "NORMAL'" or
“FREBLE CUT" position. Tha loning disls will Light up indieating the recelver Im operative. Rotsto the
POLUME control clockwiss for the desired veluthe level,

. Set the bandspread puning ghoy &t inmum capaclty by rotating the BANDEPREAD contrdl fully eeuterclock-

wige. To utilize the BANDSPHEAD comtrol as a One hming adjustment for tho mmatyur and shortwave bends,
raler to Section 3-11.

IMPORTANT

The calikration on the mein hming (leti-band) disl will be correet cely i tho bandsproad tuning gung Ls set at
minmun capacity. I it 1s oet at any other betiing, toe additions] mndapreed capacity ndied t the male tuning
capacity will throw off ths main tuning disl caKSration becauie the recelver bea bean cnlibrated with band-

spread fantng paog set ot minimum capscity,

Trce In the dealred aignal with tho TUNING control, tuning for maximum tedisefine on the "3 meter. After
the s)gnal har bean securgialy tuned in, readjust the VOLOME control a8 desirmd.

NOTE: The "5" maior indications will be eorréct cely when tho AVC switch ls set at "ON", and the ERNSI-
TIVITY contro! is set at ™10 (maxitoum pensitivity). Setbing tho BENSTIVITY contrcl at a satting cihar than
710" will alsp sumowhit restrict AVC action

. Set the RELECTIVITY contral for the demired dogree of selectivity. For shindard broadeast reception (Band 1),

the eontzs] 1s oormally aet ko "5 KO for maximure Hdelity, The poaitons marked "3 EC™, i KO, "1 KOV,
.5 K& provide progresuively isaronding steps of selectivity, Nate thol as tie belootivity of the recelvar is
incresged, the background celge aud interfarence from mdjacent eigeala is recucwd, Too much selectlvity,
howsver, may causs excessive side-band cutting, While side-hand cutting reduces ldeilty, it may be Eroquenlly
prolerable t0 eacrifice natuminess af ceproduction in favor of ¢rmmuslcaticns effeuiivensss, Whan changing
the position of the SELECTIVITY contrul irom o broad t0a narcowsr response {for example: fro "2 KC© to
"] EC), n allght recdjustmept of the nming contruls peay be peceseary to recestar the migoal in the §-f
pansbad.

Set the RESPONSE eaptrol at elther "NORMAL™ or "TREBLE CUT" for the degired tonal quality.

It it is desired to gparate with AVC off, pet the AVC sw'tch at "OFF" cel the VOLUME contret o 2 wuoll =2d-
vgpoed position, and Eary the receiver voleme level by means of the BEENSITIVITY control, taldng care cel to
advance the control tc a polnt where strong ol gnals will cnces "blocking'®,

M severs slsetricsl disturbances or lgmition or other types of pulee type actse interfece with recepiics, set
the HOISE LIMITER owliich at *ON™ to place ibe avtematic aoins Hmiter circuit In aperation,

The recelver may be disabled without torring it off by setting the RECRIVE.STANDBY swlich at "STANDET™.
1n this position, the p-f and 50.5 ke |-f stsges nve cel off bul the healst and plate supplies remain oparative for
instant reception. Ta resume recnptise, nimply return the gwitek to the "RECEIVE pogsition

An undesirad slgmal close in [requescy to 3 desired sigoa] will baterodyne with it ¢p produce n sudlble heai
acts equal 1o thelir [requency difference, This type of Inderediyne ioterfarence cas be eliminated by nlilixing the
selecteble sidebard fegture of the receiver to powition the ardesires signal ont of the j-f paneband, The detailed
procedure for ellmisating hoteredyou interference |z a5 follows:

a. Set the AM/CW-585 swiich ai "CW-34B~, the PITCH CONTROL to "0", and the RESPONIE control at
either "LOWER SIDE BAND” or "UPPER SJ!DIB&ND".

b. Curefutly isee in the deaired signat for "seco beat”. Then bet the AM;CW-S8B pwitch at "AM",
-10 ~



c. I the RESPONSE control has baen met to the proper sideband pondtion, the beterodyna |nterfe rence wlil
be plissismied. If the interidTence 1 sill presest, simply switch the RESPONER control &0 the opposiie

ghdwbund position,

11. In shortwave rTeception, it [requentty keppads Lhat brisunissioh cobdiions sce different lor wavea of slighily
© diftersnl frequencies, Az & resull, in the cass of veice-modulated fracamissions, which invoive mideband
[reguencies differing slightly from the chrrier freguency, the carrier ind sitwband components may Bet by
vecslved 1o the same relative ampllbude wnd phases they bad at the treemiter, This sffect, known s seloctive
fading, causes severs dlatortion of the slgnal  This type of distortlon can be reduced somewhat by tmulng the
recelver to sccept Buly omn of the tw; sldebands being trunemitted as outlined iw Bteps 10{a} and (b} abore.
After taning i5 gompleted, swilch the REBPONSE commul from "LOWER SIDEBAND" Lo *UPPER XDEBAND™
and leave Lt in the positian providiog the lewst distortion,

4-2. CW RECEPTION

For CW reception, U recsivar may be operated with AYC oa or off, aw duslred, Operation of the receiver with
AVC on la highly deslrable aince K not only minimionn fading but also prevenis blasting when tuning frow 4 weak to s
sirong slgnal. To opewsis with AVC on, sat the AVC swilch at "ON", not the SENSITIVITT cootrol to o well xdvanced
pusiticn, and repulste the receivar voiume level by means of Uw YOLUME conrol. To operate with AVC off, set the
AVC awitch at "QF P Bul the volume coatrol at 3 wall adranaed position, and vary tha pecelver volume lavel by means
of the SENSITIVITY corirol, taiing care set t0 ndvancs the codtrol 10 8 poinl whers firong signals couse recesulve
“thamping™ (overlosding).

CW aignaln aré made madibie by the hsts rodyning action of the beat omnilinter with the hiscoming sigmal. The bemt
oscillptor in set ai » frequancy xlightly dilierent frate the second-iniermediste freqoency of $0.5 ke, the ditference
being equal Lo the pitch of the wudible nole desired,

For the reception of OW aignaln sul the AM/CW-SAB swiltch at "CW-SR", ast the ABRLECTIVITY conlrol al
.5 KC™ (the atmrpest sstectivity position), sei the RESPONSE control at "UPPER SIDEDAND", wnd met the PITCH
CONTROL st any petting frate “1" to 4" on sither mide of serc, and then tow in the sigml lor 2 plessing beal nots.
The beat osciliver may be net oo alther the high- of low-Irequincy side of sero beat.  (The oaolllatsr opevoien on the
lww side when the PITCH CONTROL tn net at a position to the 1aft 5f pero and on the high side when the PITCH CON-
TROL is sat at 2 powition to the right of ser0.) B may be pecessary, after setting the PITCH CONTROL, o resdfast
1he recriver taning slightly to property position ihe signa) in the 1-f passhesd, A[tsvenialy sdjust the PITCH CONTHOL
and the recelver turdng for 2 maximom wedible slgnal  Wikth the reesiver in the aharpest selectivity position CW
rignals will drop in and Ful mapldly and w glew mte of tuning & recommended. Once the PITCH CONTROL has beesn
aet, it need not b resul for each CW mignal,

NOTE

it o CW sigrml la hatad in with the SELECTIVITY conleol mt w metting other than ".5 EC™, It uny be
NOVEASEEY L0 slightly resdjust the reseiver tuning whem changing Lo a marrower selectirity poaition in
order b0 properly position the slgnal in the L-f passband.

The gelting of the SELECTIVITT conlrul lor CW reception la geoerally best determined by renclving comdjtions,
Note that as the seleofivity of the pecelver In lverenssd (IRLECTIVITY control varted Irom the ™5 EC* 1o the "' 5 KOO
positon], the background nolse wnd adiacent-channel lnterference L constderably reduced. For OW recoption, the
shnrpest seisciivity position may be psed withoul the loas of Inteliigibility eope risnsed |n AM reception,

The mstombilc nolse imitey ciroult can be omed to gredt wdvantige an CW reception, inet an on AM peetplinn, to
reduce the effects of bactyyround oolse and electrical interferenta. To place the soue limiter tircalt la ope ratfon, met
the ¥OESF LIMITER switch at o,

4-3. SINGLE SIDEBAND RECEPTION

the Single-aideband sigmals are trasumitted with Witle or a0 earrier, and It ls Becensary ta reioeart the carrisr ks

by l:::iwr befors proper recepliis is obtuland. s the SX-98 receiver, this |5 nceomeplished 1a the 50,5 %¢ |-f syntem

el Hng the beat osclilntor slgnal at the ingul of the secund-detector, A aingle-sideband Signal can be ideniifled oy
ualateillgiblity aod by & severe varistion |n the "8 mater indication corresponding to the sprech moduintion

For the teception of single-aiowband =ignals, set the PTTCH coral at "0", AVC awitch st "ON". AM/CW-853
::.ﬁ::umﬂ" : ad SELECTIVITY contro| at either 1 KC* or "2 KC™, depanding ipon adjacent channel iatar-
meosc of the VO] Sat the SEXSTTIVITY comtrol at a wwil sdwavdked poptHen and vary the recelver volume level by
will Cause digtonri B COCtvel, Laking care nob to advance the SENSITEVITY control o3 polnt whers Btrong aigmals
The single-aidainog (overlkmding), Set the RESPONGE control at either "LOWER SIDEBAND" or "UFPER SIDEBAND",
The 81debend b Blgml will be Intalligitle tn only osc of there twe pealtiosc, the proper pogsition depending upon
RESPONSE emﬁillnmmltmu. If the sigrml is not iotedigible afer tung L5 cunpleied 32 outlined balew, not the
Ui he m—,u.ﬂo to m',?thr sidehand setting and reposi the tyning procedurs It 15 Suppested Lhat the RESPONSE

¥ 8ol at "LOWER MDXBAND aInce most ainglt-sideband Lransminsions are of this Lyps.

Alar the casirole vy
Single- sid besd properly sat as outiined Ip the preconding peragraph, very carwiully tune in the
.:',,. "-h::;::c:m for maximum intelilgibitity. & will be potlosd that with 1ssorrect tuning of g aingle-sldsbazd
40p¢ Flenca bug becy Acund high- or low-pitched or very distorted but oo troubls should be Bad in taning oace 3 Litle
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The "1 KC* pogition of the SELECTIVITY control permits peception of raodulation frequencles up to about 10HH0
cycles. For reception of mohilating trequencien higher than 1000 eycles, net the EZLECTIVITY control to the poultlons
marked "2 KC*, '3 KC" and *§ KC*, depending on the degree of fidelity dasired; maximum fidelity im pbtained 1n the
vg KC" positione It is not necessary to retune the recairer when recaiver sslectlvity 18 variad,

4-4. USE OF 5" METER

The "S" melsc provides 3 visuval means of determinlitg whether or ool the recelver is properly tmed, am well as
an tedication of tha relative signal strangth, The 3" metor circult capcists of a D millammeter coosccied Ln series
with the plate lead in the 1650 ko IF notplifier tube {V-4), the gitd of which is comtrolled by AYC voltage 3lnce the
plate currant of this ftube warias with the strengik of the 1ncoming nigmal, the mater will Indlcate relative signal
ntrength, The "3 meter s calibrated ln microvolls, g" petts from 110 9, wnd tn decibels above 5-9 to ¢+ BO db. The
indicarions on the “B" meier will be corpect osty whan the SENRITIVITY ccnirol ie net st 18" {maximum senettivlty),
and the AYC awltch ls set at "ON™,

The limitations of the mlcravelt scate should be fully apprecinted before any agsumption a5 to the indicaled aignal
voltages i aceepted. The nstsr jndicates approximate mlcrovolts of algnal strengih as devaloped at the anteosc inpot
1 when ferminated io g 00 gad at 14 m This approximation will kave a varistion ol ¢+ 5 dbon o nkw
recelver and, ohvicusly, ue the tubes age the varlatlona may be greater, Tha bedleated microvelt readings al 30, T,
and 3.5 me wiil vary approximately 3 3 db [rom that at 14 me. Aldo, all readings 80 microvolta or leas will he mora
aceurste and corkelats more ctunely than thoss kigher,

Variations In the microvolt Indications between recelvers ia not Indicative of the overall seanttivity Ind 15 cansed
ny normal toierances in vacuum tube conductances which ars reflectsd us variations in the AVC/VS" Metexr curve.
Thue, two recelvars with \deuftual senaltjvites could, under tbe same slgmal condittosc indlcsts eigral levels of h
mleravolts and 35 microvalts and yet each be o perfect receiver,

4-5. BFO FREQUENCY CHECX

The heat [requency oacillator (BFQ) kaa been carefully adiusted al the metory so thit Ite trequency is 50 ke whan
the DITCH CONTROL knob is met at "0". Readjustmerd of the BFO will normally not be required ostess the 48T
BFQ mube (V-5) or cumpoassis In the BFO cjreull have baen raplaced. A elight resdlustment may ssetetimes be nec-
essary as a result of normal aging of the HFO tube, A Elmple check can be made o dstsrmien If adjustnent LS ueces-
mary as follown:

With the AM/CW-53B astich sl "CW-S3R", SELECTIVITY contral At "5 KC", RESPONSE cumrol ai “UPPER
MDEBAKD", ard PITCH CONTROL al "0 rery carafully tune Lo an AM signal for "perc beat™. {Boe Note A below.)
Leaving the recsiver tostng onshanged, switch the RESPONSE coolrol Lo the “LOWER SIDEBAND'" position, U the
beat escillatar frequency la eoxrect, a “zero beat" will be obtalned o both the "UPPER SIDEBAND" and " LOWER
SIDE BAND" posttions. Uf, however, the beat gecillator i3 slightly off frequency, a beat note will be heard whén
switching fram the "UPPER SIDEBAND" lo the "LOWER SIDEBAND" poeiticn. Adjustment of the best frequency
aseillator ia necsssary waly if the freqoency of Lhe audible beat note axcendu 300 cycies,

Note A - ino Instances where the beat axcillator is copmijderably off frequency, it may oot be possible to obtain a
“garo beat' when tuntmg lo the signal, Tn this case, il will be neanssary td rat *roughly” set the beat cactilator
to gperale at approximataly 50 ke ag follows: With the AM/CW-55B awitch ap "CW-58B" SELECTIVITY comtrol al
.5 KC', and RESPONSE conmtrol at IIPFER SMIDEBAND", tune the recelyer 10 2 notsy pert of the band {not to a
signal). Femove the PITCE CONTROL knob and adjust the BFQ slug for minimum noles on the poisa sigmal. Then
get the SELECTIVITY toatro] at "5 KC™ and make the BFO frequency check as guilined in the preceding paragraph,

If the BFO frequency check tedipates adjustmest i8 neceansry, proceed a5 followe:

Remove the BITCH CONTROL knob and turn the BFO slug a few degreas ta the lofl or righi so as to lowsr the beal
note irequency, und repezt the BFOQ frequency chec, U tha beat pote obtained is higher in {requency thos thet
nbtpiand origimlly, It 15 an lndication thet the dlug is being tuonsd Lo the wrong direction, Cominze virying lhe
satting of the slug in emall steps wnd repesting the BFO [requency checi until “zerc beat" is obtajand in both the
"IPPER SIDEBAND" and "LOWER TIDEBAND" positions, After the correul slag ootling e dstarminnd repigce
the PITCE CONTROL knob with “0" In the top cestsy posilion, being cazeful not to disturh the slug setung,

4-65. SERVICE OR OPERATING QUESTIONS

For any further inforenition regardlng operation ot serviclig of your re-
celver, cootact yeur Hallicrafters dealer. The Halllerafters Cretpany mmintalos
a0 extenslve system of Autherized Servica Centars where any requred service
will he performed promytly and etflctently at 2 pamise| charge, Ali Hallerafters
Authorized Sarvice Centers display the sign shown it the tight. For the location
of the one nearsst you, coonsll your local dealar or telephome direciory. Make
no service shipmests to the faciory as the Halllcreflers Company wilil ost acrept
the respopsihility for onputhorized shipmasts.

ha'_licfaﬁle_r.s

The Halljcraftars Company reserves the privitage of umking pevislons {o m
current production of equipment and pszumes no obligntion to isegrporeie thege
revisions |n sarlier modeis, Fimin0-C
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SECTION &,
ALIGNMENT

This pecejver had bagn carefully aligned at the fmctory by spscially fralned perscsoel using preclulon eqpipment.
Algnmual of the recelver should not be attempted meiil all other possible causes of fanlty gperstlon bave bmen
investignted. Allgnment ahodld met be reqolred amtese the recelver bac been tampered with or component parts have
been repliced in the r-f or i-f stages. Allgnment should be mads only by persons fawmiliar with commastcatlosc
recalvere and axperieoced in thelr alignment. Refer to Figs. 14 zod 11 for locatlon of all alignment adjsstmests.

EQUIPMENT REQUIRED 5-2. INITIAL CONTROL SETHNGS
Hignal penarator covaring 5 ke o 30 ned. Band Selmoter

5-1.
L

3. Yacunm tube meftieter (VTVM) or other high Benwitirity and Yolome .. .. ..... 10 {maximwn}
Impedancs DC npttmatar. AVC und Nofay Limiter. . .. .. .. .. e ea. MY
3. Quiput meter {or AC scile of YTVM], Coansct AM/CW-BEE . . .. v s vt v nnmr s aaaaaen AM
outpwt meter to appropriste spoaker oukpat Belmetilvtty .. ... ... .. s lediended in chart
terminala, H & VITVYM 15 used, commect It to BReppacB® . o . vv v v v iraa s Lower 8ideband
terniinals “G00" and "G wnd termingie the ost - Sandbry-Retelve .. ... ...... -+ .. Receive

put with & dummy load

Gangs hail meshad

5-3. ALIGNMENT PROCEDURE
Sigeal Siguel Band
Gessratar Genaratar | Selpchar Sutpwt Selaciiviiy
Stmp CanoscHam Fraquency | Siting Cupnaatiens Setting Remarks
50.5 KC |F ALIGMMENT
1 High gide directly | 505 KC |.584 - 1.58| ¥ TYM DC prabe| .8KC Nomove 1st cosv. osclllator tube
t0 Klignment polnt "A" {unmod.} MC to alignment point V3 from its socket to prevent

(terminal I of TE). See
rig. 11. Low aglde to
chaasls.

"B" (junction of
R48, R4Y, and CA1Y,
Bae Fig. 11, Com-
mon lo almasie.

mignal interfsrance. Adjnot top
slug of T3, T4, TS, and TS (50,5
KC IF's} for maxlmom tedica-
tion, omintaining approx. 1 wolt
reading on YTVM.

ALIGNMEINT OF 1400

NC 2nd CONY. O3C. & 1880 NC |F'S

1650 KC
{med)

High sldas dirsclly
ko alignment polpt "C™
{etator of osciton ClB
of wnin tuning gang).
Low aide to frame of
EAng. .

L

Qutput metera-
cYead Approprixte
spwaker twrminala.
(VIVYHM to align-
ment point "B" U
it in desliced to
monlter detocior

5 EC

Reploce ¥3 removed in Step L.
Tune pgunerator elowly thro
1550 KE to datermlon IFpoag-
band, Then not generztor to
conter of paasband, using sul-
flelngt generator outpul to
ovialn apprax. 173 walt re-

roitage. | calver mAmit. H no mAmt le

obtgined the 1800 KO crystal
oaclllator wny not be csclllating and i will be necessary b0 (0rn up the geoerator output and sdjmet the 1800 KC
crystel activity adfuatumat {top slug of TS) netil cutpt 15 oblalnes. Adjost for maxiraum et by adjnsting the sig-
ual generator frequancy, crystat antivity (top slog of T3) and the 1850 KT XF'm {top end bottum sligs of T and T2}
Note fant the elgnal mddéenty dizappears when the c activity slog le turned into the coll and gradoaly in
level wher the slug 1= hechad ot of the coll, 8¢l the crysial activity sdjualomtet (top of slug of T8) for hail cutput on
the gentle slope alde of maxlmam response. Thae net the gnarralor an neac the cemier of the | Fpassband as possihls
wnd adimet the top wnd bottom gluge of T1 and T2 for maximom respones. Tune through the poseband and obserec
the abnpe of the H it |a symihetrical, the sdjustment is complated; f not, remet the geoerator frequency
oo the cemler of the passband wnd capeak TL and T32.

ALIGHMENT OF 1700 ¥C Ind COMNY. OIC.
" Sat HESPONSE control al

L} "n L]

| | '"UPPER XDEBARD™. Tume
genarator slowly thru 1850 EC to detercuien IF passband. Then sel gansraior to center of passband, using suificlent
puderator ontput to ottels apprax. 1/2 watt recatvar potpot. [f no outmut 1s obdatined, the L700 XC crysml naclilator
Dy onl be paclllstieg Ans it will be necessary to turn up the goscrator gutpat wnd adjmet the (700 KC eryatal actt-
"ty adjustment (bottom wing of T2) until oofput (a oblsioed. Adjust for ywaxlmam output by adjosting the eigoal
Fliderainr frequency wnd the crysial sactivity {(hottom alug of T#), Nate fant the signul soddenly diesppears whon the
Crystat yallyity ateg s turend inte the coll ind gradealy drope in level when the alug (8 backed ouwt of the coll. Bel
the crymtg} activity sdjustment {bottom slug of TH) for hall ostput on the gnalls siope mide of maximesa responia.

| L] |
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If SENSITIVITY CHECK
With the generator modulated 30% at 400 cyrles and connectad thro a .05 mid capacitor to the grid (plo 1) of
the igl mlxer tube V2, the IF inpul reguired for 1/2 wait recelvar ootpal should Pe approxinzttely 20 mlero-+
yolin. This assustss the crvstal mctiyity |s set for half of mirlmom response a8 outlined En Steps 2 and 3
abave

RF ALIGNMENT
Beiore proceading with the RF allgnment, check ® Conosct the mipat watar acrous the appraprists
the loning dials for proper Lndexing. Bath dtaln mpeaker termloale. (Connect the YIVM to
shauld [udex on the marks ab the low frequency alignment polnt "B I it i daslred to monltor
etd with the gnag folly closed. ithe detector volitage) Mainiajo a 1/1 wail re-

celver ostpat.

Une an amplitude modulited slgnal.
(muxlmum), AVC and NOIEE LIMITER at "OFF" carbon reaistor kn Rk eans terminal “AL". Low
SELECTIVITY st ") EC", RESPONIE ot side to “AZ“. Conpect fumper Detween “AZ

“LOWER WDEBAND", ERCEIVE-STANDEY at und "G
"RECEIYE, and BANDSPREAD' fully coscier- @ The oscillator {requancy 1= higher than the elg-
clockwlae. onl frequency on all bande,
Baud Granermier &
Selectar Racabrer Ad|ast for
Stap SxtHeq Freyoscey Mezimont
5 12 - 54 8.0 MC C88 (cec. trimmer),
MC C40 (miayr trimmer), wod
'Y {anterma trlmstsr)
" 14.0 MC Lil {osc. slug),
LB (mbver elng), wnd
L1 (nsterma slug)
] 4.0 - 13 11.5 MC C50 (osc. trimmer),
MC €42 {mfayr teirmer), and
Cé {nnteans trimusrc)
E 5.1 MC L13 (osc- slugl,

Lo {mulrer aiug), and
L2 {anlsnne =lug)

[ 1.T2 - 4.8 4.6 MC C58 Ensc. trtmther},
MC Cé4 (Mfanr trimmear), und
C8 (antossa trimmer)

" 1.925 MC L13 {osc. ahixp
[} 534 - 1.58 1.4 MC C30 {oec. trimmer),
MC C4S {mixer iritnmer), wuod

Cf  {amtenne trlomer)

" .5 MC C52 {osc. paddar)

BFO ADJUSTMENT

Refmr o Bection 4-5.

v5" METER CALIMEATION

& Make both the wnchasiual and the elsetrical "8 & Bet the recelver coptrole for AM recepticn on
myter zerv pdjustmesm. Ses anctlon &-5. band 3 and rccurately tupe In the signal.

® Cansect the signal generator ag for RF AL KGH-
MENT above. Use 2 4 me, GOuv, unmodaisted B Bet SMESEITIVITY to "10" {(maxjumm), AYC to
signal. “ON™ and SELECTIVITY to ™5 KC".

STEP RESPONSE CONTROL POATTION ADTUST FOR 50 UV SEADING ON THE " METER
1 UPPER SIDEBAND Battum of TY
2 LOWER DEBAND Tep of TO

MNOTE

Bome lnteraction omy occur betwnen the two adimetumols. Recheck the remdluga und lonch up both sdjustmants
aE requirad Lo glve the 50 uv randing for both Upper and Lover Bldetund responee.
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SECTION 6.
SERVICE DATA

6-1, TECHNICAL SPECIFICATIONS

TUBES., ... 10 ploa voltage reguistor and rectticr
SPEAXKEROUTFUT .......... + 3.2 und 3 ohma
HRADPHONE OUTFUT , . 500 ohma (See Bavtion 3-8.)
ANTENMNA NPUT, ... .... I T 30 ohms
PREONOINFUT. ... .... ....v.. High Impedancs
*DOWER BOURCE .. .... 05-125 voits, 50,/80 ayifay
POWER CONSUMPTION . ........ v s BR wtts
SECEPTION..,...... CW, und 398

INTERMEDIATE FREQUENCIES, . .‘.ﬁm. Comver-
ston): B0.5 KC and 1650 KC

DIMENSIONH (eavall} . B-7/8" z 18-1/2" x 11" deep

AHIPPING WRIGHT, .. .. ... . . 4#1-1/3 |b.
NET WEIGHT .........,........ . H-1/2 |h
EREQUENCY COVERAGE

Callbrated
Baud Frequency Resge Bowd Spryad
1 S38 - 1,58 MO =
i 1.7 - 4.0 MC 5GM
) 46 =130 MC 40
1 3.0 -390 MC 3G, 15, 1E-16M

* Provisieas are plao mr:tuded for mmaration from an
external DC power oscree. (Bee Seetion 3-4.)

6-2. 50.5 KC IF 5YSTEM

Fig. 12 shows the typa of coupling used [n the 50,6 ki
IF opetem. Note that tudecilve coupling Im avoilded by
careful shialding of the I¥ coile and signal transfer oc-
curs only theough capuciiance and remistunce. By In-
creising the vaiue of “C" and “R", the selectivity la
made more broad while by deereasing their valnas, the
ualectivity i made more sharp. The proper vaises of
"C* and "R pre awitchad Ln the clrcalt by means of the
SELECTIVITY control. "R" veries the "' of the tunsd
ciroalt and “C" perlew the coupling, This B-C coupling

arringement affords a more accursis means of asieckl-
vty control thuc that readily cbtaloohbie by any other
mathml.

6-3. CHASSIS REMOVAL

The chanals aid iront pansl assembiy are rontowvable
from the cablnat B3 2 metl b7 removing two screws ot
oachk adde of the front pana! and the =ix screws on (he
andurside of the cablnst,

6-4. TUBE and DIAL LAMP REPLACEMENT

To gain access Lo the tubas and dial lamps, Talse the
hinged top cover of the cablont. The tube locatians and
their tunctions are shown Ln Fig. 10.

6-5. "5 METER ADJUSTMENTS

The "8" meter has twg sdjustinents, osc slectrinat
and the otber mechniual. The mechanical adjnot maxi is
accaasibly 9y rotating the ‘3™ tonigmiz on the front of the
"E' umter to mm #side. {The insigoix pivets at the bop.)
The mechaniost adjustiient bac besn zccurately sel ut
the fctory wnd witl permally not requiro ney forther
adnotmedt. Adjustment can be mads, Y requirad, W
torning off the raceiver wnd car rotating the adjnot-
maet Acrew metll the welar pointer Lz io lan with the
right-band Indeax merk,

The elecirleal sdjnotmaxi iz umde by curefully
turning the "§'* METER ADT contrul o the rear of the
Fecgiver (Flg. 4), untll the pointer i= in MHur with the
laft-hand index umrk. The slectriual adjustmont sheuld
be umde with the récelver on, anteosc tsrminals shorted,
BENSITIVITY at "10", AM/CW-358 wwitch al "AM™ AVC
xwitch at "ON", and RECEIVE-STANDBY awitch at
“BRCEIVE". The settluga of the remaining cootrotn da
not offect the "8 meler reoading.

¥3 ¥4 /3 ¥t
2D NIXER S0 5 KRG IF AWP OET
GBkg GEAG /3 607

Flg. 1. S%im
505 NC M Syotem

[ ptliantiaiog byl

Fehematie Divgrom of
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BAND SPREAD GANG

FULLY CLOSED

Flg. 13. Dial Card Stringisg Dlagrom

4-6, DIAL CABLE RESTRINGING

To restring the bandspread dial ceble first romove the
front panal from Lhe cabipet by removing the control knobs,
the toggle ¥viich and Phonea ack mounting nuls the Senal-
tivity conjrel meunting nut, the two eorews al eich side of
the [romt panel, aad threa screwe on the underside of the
fremt pane). Leave the bandspresd disl in place but remove
the maln tuning dinl ta gain access Lo the pulley oo the band-
apread gang Thia e wecomplighed pa followe {Refsr to Fig
t4.h: 111 Remove bhe twa screwe at the fronk ef the diel,
12} Loosen the pointed set serew to tha eight of the dial
{3 Inzengage the ldley gear from the dial by HFEng upwerd
op the idler gear mounting pinte and $4) Carefnlly remove
the dial

Reafore redteinring the dial cable, attach the tenxion sprivgs
t Ltha cahle, roiste the Bandepread comeel fully eclockwise,
and sat the bandapresd gang o ke fuily clesed positlon AL-
tach the spring AL ene end ef the cable to poaltiae 1" ¢n the
bandspreas] gang pullay ma phown tn Fig 13 and follow the
ptringing ssqnence ‘i througp “:0".

After stringing i completed, rotate the Bandepread con-
trul fully eloakwise and cherk the pogitlon of the bandspried
gang and the index marka at the Inw-frequency and of the
dlal The guag should ba fully clessd and the lndex marka
sheuld bBe vertical

If tha dandepread gang In nat fully closed with the Band-
spreed contrel sst fully clockwiss

1 Looasn the two net screws tha! secure the pulley on the
bandgpread peng AhArt.

I  Holding the Bandspread contro] fuily clockwise, get the
geag 1M lta Fully cleaed positlon by turning the geag
shaft, and then tighten the ael areews

L7 the index marks at the law end of the bandspread diml
are nat vertical with the Bandspraad conmtro] set fully
clockwise: (Fefer Lo Flg 14}

- 1T ~

1hzie

. Check the position of Lhe gang as outhned above and

make the adjustment if vequired

Loonen the two set screwa At the rear of the diel
mounting collar

Loosen the polnted eat sorew ta the left of the band-
apread dial

With the right hand, hold the camn assembly in the gosi-
tion shown |n Fig 14, with the thumb of the left bl
Uft Lhe idjer gear meunting plate upward 1o disengage
the dial, and with the inds#x Anger of the left-hand care-
fully rotate the dist untfl the jndex marks at the low-
frequancy end are verbical. After the dia! is properly
posltioand rejesss Lpe ldler geer and tighten the two
s=t serews on the collar

Turn down the pointsd sei screw uptll 1t just touehed
the 1dlar genr memnting piate If the serew lx turned
down toa far the dlal will not rotats fresly; if nat
turned down far enolgh, the Idler gear will Dot engage
the dial proparly and the dial will have a tendency to
slip

Rotate the Bandspread contrel fully clockwise asd
check the positien of the ndex markd at the low-fre-
guency end If they sre aill ool vertical, it wil be
pacennary ta repsst Srape 2 throwgh 5

raplace the main tupmg dimy  [Rafer b FIg 141

Fetate the main tumng gang teo (La fully cje2ed pogitian

Lift the idler gear moutibing place upaard. replace Lhe
dial with the index marka at tha low-rrequency end fac-
Ing upward, and Casten it in place by means of the twa
front ertewsd



5. With the dax Soper of the left hand, Rold the main the bwe et mwnutherendthadulmununx
funing gang In |8 Cully cloasd poaition, with the right collar
hand lift the idjer geat mounting piale upward to dis- 4, Sesse az Steg 5 above

th wil
angage the dim! and with the thumb of the |eft band b fotate tha Tuning ranlrel fully closkwise and eheck the

carefully rotate the dial untlt the teder marks st the pomtion of the index macks ot Lhe low-froquency end 04
low-trequency end are ezaclly vertical When the dial is they ars wm exactly vertical it will ba nicesEary ta re-
proparly proiticned, releass the ffler genr and dighlon peat Stepe 3 and 4
NAIN TURING BANDSPREAD
Gl
IDLER
Bkl
NORTING
@) COLLAK
® 0 e pop o © ® O .
FHHTE
Fig. 14. Froat Yisw ol Gear Drive Tralag Machanlsm
ANTENNA
vl AP w2 ¥ y4 I vs I V6 e [vs v Tus v
ar awr — 157 voen lass RS ZNO WIKER saake oer | am
£cBs BSAUS e EHAS EBAS EBAS va ems? | i3 6au7
1 o | mso | saBkC 30,8
U L D | A gl
el b
A i
i
Vi vi2 I isvr 1/ wR ¥
ST CONYV 0BG pM convonc| — VG BFd
604 12AT? |3 gBT? 2 ascT
———
CRYSTAL CANTROLLED
05 KC [LOWER S|DEBANT MECERTION ]
[F00KC [UPPER $1DEBAND RECER THON}
wm ik
PHONG
INPUT
p——
eva Vg
ALGHO AMP AUDIG DUT SPEAKER
il wio 172 88CT BX8.67
AECT VLT REG
5Y3-6T a03
Fig. 15. Mack Diagram of Agcwlver PHONES
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SERVICE PARTS LIST

Haeflicrafhess
",""""',.... Descripiien Port Mmber
CAPACITORS
- , .. Yuriabls capmeitor, 3 meetlon,
e maln tunieg (lociodee gesrel. .- - SBExs4a
oy, 1 smctiun;
€3 "“u.rmumwm e e x aaaa e . ABCIAT
C-340 .. 4-#0 mmbd., mien trlmosar - ., . . HEADEY
a2
c-:f'u " .3-30 mmfd,, sica trimmer . . ...r-uuu
cot . . 1.5-15 mmfd, mbun trimmer ... ... MASH
= lul
< ;'I::l 290 madd. 10, 400 V. coramis. . ATCAZDRILN
-8,22,14
¢ 35 78 . - 0.0% mfd. +ltl-lﬁ.lﬂﬁ7.. cermmile
! BIME. i paeen weenn P ATALAL
o414,
Ty mid. MY, 500 ¥.; ceramic
“"""L";,_,, ___________ e s ATALER
e -}-:ﬂ“ ek, 105, 400 V., cerambc . . . . . ATXEIUTIOLK
C u'n'o.oni med, 20, 1000 ¥.; coramic dtun . 4TBSZI
C-14,20,1% 0.01 mid. +80-20%, 450 ¥.; coramls
HEBE - o oesanreamnrameeean .. ATAZ2A
10,29,
M35 005 mmid. 0%, 400V, mhun. .. .., . . 4¥XE0CHLT
C'N.ﬂ,

41,43 .. E.lmmﬂ: 10%, 400 ¥., compasitiun . . 47TB4D3-4

C-11,08 _. 470 mmbd. I,II‘E.SW‘F.,mlﬂ“... . 4 TXAGBATIE
C-31,85 .. 031 mfd. 304, 905 ¥, w‘rp!r . - AHBRENLI
CS.'IH' . 0047 mid. 304, 400 ¥

papar -« MABETILA
C-308 . 25 mmid. " 10%, %00 V.; caramle. . .. . ATXBOUEISIE
-5 . .. 1.5-15 mmid., oo d¢lmtorr , , . .. AN
C-49,54 . . 30 mmfd, £ 35 mmdd., N220D,

SO0 V., corlmI. .00 s -0 - . - HTDIOWOSAE
C-M ... 10 smid, 4.5 mmid, K30, 400 V.

CATAMIE .. oo vnn ity e+ STOBOX1O0D
C-43 . ... 130-200 mmM,, mice puddar . ...... ddANE
C-5 ... 10 mmA. 109, NPO, 400 V.; ceramie . ATZIOCOIG5K
-3 ... 2H0 mumtd. 0, N3G, 005 Y.;

a1 wore ey - o ATABTEIRLT
€55 ... 30 mindd. §%, 005 V. mbun. . . .. . . 47XIODT4LT
C-38 ... 4.5-25 smid. NPO, cermmit trimmer . 445451
Cat....11 mﬂl.j_!inmﬂd NAF00; 300 V.,

............ e e STDDVLLGY

C'“....Is-ummﬁ. mm!ntrlmmr « e . SABASI
C-M . .50 pmid, t.!lmnﬂd H‘ﬂm,mv-

ceramic . b b e » o3+ A TDQOXOS0C
C-41 .. .. 320 mmid_ 6§, 300 ¥.; toemeic, . - . \ . ATXISTTRILT
C41 400 mada. OF, 300 V.. aste, . . . . . . . ATIAEDEE1T
c-q3 .. 800 V.; ceramic . 4TXHOCGI0M
C-q3 . h i Hlﬂ‘bﬂ %00 ¥,

ETRmMIC ER- .- PR
€8 . 452 pu, uuaniir-.::::mgum
Coan . Logg ommtd. %m“.mlu..-..”amu::u:

cerambe | i -.... -115'41
C-59 , . l.ll-mmﬁilm ma _g,uu r

feraemle ..,
oy . e “.. .. 4TDISWOLGE
CTHEd . 4100 ﬂ;ﬁ.& mv . Certnic . ATXI0UICIOD

paper. ... ...,
C-Te,m . 0,00 med, 1 m--- b UBRATIER
TR 0ar gy '1'% ] H:Hedmnr..aanmu

PApaT. . ..
76 .. . 4MPZIXBES
C-77,8) - 21 mmid. 108, 600 ¥.; cararste - . . . | ATXS0UIATOR

- 0087 mid. 303, 200 V., motdes pagar . 4ABR4TILE

Sehumarbic Halcrafiers
Symbai Corcripfion PFart Numbar

CAPACITORS (Camt.)

c-M .., .uusmfa.m:mav malded
P 4SBR2I3LE

c-i ....o.m.mtd m.mv malded
....... senraarenns., SBBRIDALE

C-8TA-B

-2, ... 80 mid, 450 V., 20 mid 4850 V.,

20 mfd. 400 ¥.: alectrolytie . . . .. .. 438111

C-80,90,81,

9% . . .08 mdd. J0%, $16 ¥, mplded papar GSER2IILE
C-A5, . . . 830 mirtd. 109, 400 V. Biles . .. .. .. TXI0CH0LK
Ceid , ., 400 mmid. 05 400 V.; mlu ........ ATXACDHI LY
G- .. .10 mmid. +.% mmed. N4T00, 500 ¥.,

caritle - . . e rl e ey e . ATDAOTLED
c-87,98,

el . . 0,001 mfd. 30, 400 ¥.; mclded paper 4YBRIGILA

C-1GC ... 10 add. 50 ¥., slectralytic, , . .. ., ., $98211
N - mag, tamp. coat. KPQ - gerq temp. coaf.
LMY - goar. min. valos
* RESISTORS
R-f... SEchme.. ., vsvvnuivmnennn.a.. . INKIONI20K
B-537.44,
48,49 . . 1megohm . ... ... ... + - DI 165K
R-1,T,1%. . 15ohme .. .- e - TAXROX

B—4, 41,55 . 180 chren | veay ey RAKICX1BIX

[ R - T et
R-8,39...680chma, 1watt ., .., ...,.,.,.. 5KI0K561K
B-8,43% ... Iiwhms .............. . + R3XIDAZIGK
R-5228. ., RM0ohow ...................33X30K05K

R-10,89 . 020,500 ohoms, . oo ov s 2IXIONIFIR
n-u,au,

31,92 . i1¥Mohes . _.............. ++ o BAXIONIZIK
R-ﬂ,lﬂ.iﬁ.

# .. 100400 ochma. ... ........... . DIRIEELMHE
B~14, 38,

3 . 0 ohma . - chh aemaeaas 13X20X101X
R-15. . B200 ohmsa . . fe ek e . - 23XI0XAZZK
HIG,H<.I$WI‘JI.D‘!,1“. ..... . . BTKMXIIE
E'ﬂ.>“+ﬁwmnl,ﬂrilhll["ﬁ“ Hetzr Mj}...BECWI
R-1 ... . iToohme . .................. 2IXOXTTIE
"“pw LR ohme L., .0 0 L. L. L 2DXSOKRRAK
R-30.80 . . JAGA00 ohme. . . . a e BEXROX1IMK
R-3% . ...0800 lwant, ... ..... . L BN

+ o 10,400 nhma, :I.I'lﬂ .. e EEIOXINNKE
. 3000 chma, 10 wait; wirewound FLYnli-]
.-I'Il'.'ﬂ:.ms. PR Prae . 2AXTOMATIK
. #70,400 ohme PO - IIKIGEETAK
. + 320 thme - . meas 2IX10X221K
O T - . RAXILXB0IK
. 180,000 ohme. . - .. sa... . .. ZIXKICXKLBMK
..H00ochms ... .., ,,... ..., BIXZ0ASEIK
n-54,52 . . 5.9 obhma. . . e e . JER20X800K
R+5580 . $3G400 ohxes, . ... ....... Va4 BIXI0XAME
R-G4,85 . . 4T400chmw ... ......,..... o SFATOKATAE

B85 .. 15 megohme. . ............ - - ISXHTISK
B-04 . ... 10,400 chow, warisble (Secaftiviy).. . . 23B118¢
-6l . . .mmm ..... 23IXGSK103K
R4 .. mmﬂm !IrilH! {anum) . ERBE
RA3 .... 15 wegahms . . ... fak oyl ot 1o
n-ﬂ..-.“ﬂnhm,lntt... ........ . AAXIACKWIK
B-40 . .. 600 sheow, Kwmtt .. .. .. ... 25X0XSAIK

- AU resistors are LO%, | want, carhon type unless stherwiss
spoc et



