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o i
® Tuning Range 50-430 Kea. and 480-35,000 Kes. b
® Direct Frequency Reading Slide-Rule Dial %
=% ® Twelve Tuning Bands Accurately Calibrated o
® Calibrated Bandspread for lﬂllllﬁ.leudHﬂmﬂnrﬁmm :
Bands

* High Sensitivity — Exceptional Ellhnhty
® Excellent Signal to Naise Ratio Al
; & Fll:!liblt:cr}'ml Filter w:lhsuPMiﬁﬂﬂﬂhrsﬂlﬂ-liﬁl}' ; 1 \E
- ® Automatic, Adjustable T‘Inul:u\ld, Double Action Noise Limiter Fii ¢
® High-Fidelity, Push-Pull Audio Amplifier w A

® Provisions for mounting N.B.F M. Adaptor and Crystal Calibrator
Unita within Receiver
® Temperature Compensation
'® PlugIn Coils for Eficiency and Flexibility
* Buile-In Power Supply
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THE HRO-50 RADIO RECEIVIR
SECTION 1, DESCRIITION

1-1, OCENERAL

The HRO-50 ie & dsluxe Radlo Receiver featuring performance and versatility,
Pifteen tubss, including a rectifier and & voltage ragulator tube, are utilized in
a superhetrodyns clrecult for the recsption of code mand phone s:l.mmln throughout ite
frequency rangs of 50 to 1#30 kilooycles and 48D ta 35,000 kilocyelea, The HRO typa
Recelvers have long been outstanding and proven parformere in Communisation and
Amateur services, This new serles of HA0-50 Receivers feanturs many desirabla in-
nevatlons emenating from the latest advanpes in recelver clreultry and mechanléal
design, It is haused in s new and anh.rgad cebinet styled in en attractive gray
finish with a self-contalned power supply adaquately imolated from the R.F, eire
cults, A calibrated, 1lluminated slide-rule dial provides direct resding in mega-
cyeles for each of the General Coverage coil sets as well as en addltional band-
spresd scele for those coll sets incorporating this feature, A front-pansl mounted
oscillator trimmer control 1s provided to sssura preclise calibration, Of courese,
the dial-driving mechanism still featuree the micrometer dial, Temperature otpen=
natlon and voltage regulation of the high-frequency afcillator as wall ma utiliza-
“tion of ceramic insulation in the coil sets and associsted connecting brush blocks
‘provide stable cperation end freadom from drift, A single front-pansl mounted
Control switch eelscta any one of the four ricdee of operation, C,W,, Phone, Narrowe v
, Band F.M, or Fhono, Sockets ars mounted on the.recelver chassis to accommodate the - ©
' Fationml Type FIM-50 FM adaptor and the National Type XCU Oryetal Calibrator Unit, __" b
These aocessoriea may ba permanently installed and switched On and Off by mesne of . i
. the front-penel swltches, At the rear of the Recoiver seckets arsé aevallable for . i
. external use of the National Type S0J-3 Select-O-Joct and National Type 6508 Vitra-
i~ bor Power Supply or battery power supply, The S-Meter circuit is designed so that
the operator may adjust the semsitivity of the B-Metsr, A push-pull sudie system
<delivers the ptmost in sudie frequancy responss and undlatorted power output from ‘1
~the bullt-in output tranefermer, Other highlights include a slx poeition uryinl
#41ter, maximum bandspresding of the amateur bands, & quick-acting bandspread’ .
ltritch rll.mmnr control for the slide-rule dial and 5-Meter lamps,

,;_qw_ A ltu.nd.a.rd aquipmant coneiata of B Racnﬁlr, Loudspesker and mu sets j,,. .3 . Y
“; 'and D, Coil sete Typs B, ¥, G, H, J, Ak, AB and AC may be ohtained es desired, he-w 3
] ,cnuorln avallable inecluds the Nntiunnl types NFM-50 Narrow-Band F.M, ndnptur. I.GU-. 5
.__,fﬂl"rl'l‘.ll Calivrator, SOJ-3 Ba!.act-b-dl’uut l.'l:l.ﬂ. 650-5 Vidvrater Powar Supply, :

Tor ld.'.l frequancy ranges the clrmﬂ.t futiligee two tunsd stages of radio fre=
" queney emplification, & tuned mixer wtage, a high-frequency oscillator employing a
_tube separate from the mixer tube, a firat internediate frequency smplifisr stege |
umplu;ring a varipble-selsctivity orystal filter and a conventional second thlrut-
. 8iate frequency mmplifier both operating at U455 kilecyeles, a comblnsd second de=.
,Jj*'tinhr-nutnmntin volume cantrol stege, an S-Meter amplifier, & double-motion I!.Jn:t _,
“"‘fl'bll threnhold double-dlode noise limiter, a first audis amplifisr, e phase .'I.n'urti‘r
Cx ‘_a ‘push-pull audio amplifier and & beat rrmtnc.r uunnor uwp].uﬂ w tht ncmtf g}
Ly ttautnr tu proﬂdt ror C.¥, nuptl.an. ___! 3 PR
1 111 wltngu raq,u.’lnd by the :Enuaiﬂr are tup:pl!.ul 11;-1::
= 4 f.wltlgl regulator tubs is used to regulate thi pln.a. L tu tha
unnar and thl ﬁ-}le:w uplif.hr 1“@-. e ¥
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1-3, ANTENMA It

. Mntonna input terminnls are provided at the rear of the Recelver, The inpput
" glrealit lov sultable for operation wlth & single-wire ontonnma; a bBalanced fesd line
or & low igpedanse T2-oha untalansed soncenbtrle transmiscion onbla, The potual
antennn input {smedance L9 betwsen 300 pad 600 ohms depending en tho froquency of
the input signal,

1=4, TUER COMPLEMENT

The HEO-50 Eeceiver {8 supplied complets with tubes which are teatsd in the
Hocolver at the time of aligoent,

Ths tubes ecployed are as followai P DO
Pirst B P, Anplifiss _EME].EF_E_; }r:'
Socond B,F. doplifisr . BBAE. T, 7 g
Mixer -
High-Fraquoncy Oscillater o4 £ 40 =
Firat I,¥, Amplifier BX7l 12
Spognd 1.F. Amplifier (5 S
Seccnd Detector — 4,7.0. — bHb. = } .

o~ Holsa Limiter [ o
S-Meter Aaplifisr - Fhass Inverter___  HSETOT 7
Firet A, 7, Azplifisr . bayy 5
Audio Output (2) ____bykar
Esnt Freguency Cscillator 5 BT o I
Voltags Hegulater — s /
Rectifier _ . Syhg J

1-%, TUSING STSTEM
The frequency coverags of the HRD-S0 1s coversd in twelve bands as follows: i

_LOIL SET DENERAL COVERAGE BANDEFREAD /
A 1,0 - 30.0 M, zlr'.n = 3.0 Mz,
% B 1.0 = 14 L Me, 10 - 14,4 Mo, i
. o J% = T.3Ma, .0 = T.3He, :
D L7 = 4.0 Ho, .5 = b.0He,
E E 'm ~ I‘l
— r g - 50 Ko,
e 180 = 30 Ko,
B 100 - 200 Ee.
g A0 - 100 Ka&,

A 21,5 = 3 Ma,
a2 25 - 35 Mo,

AQ 21,0 = 2L.5 Ha,

4w shewn abtove pluog-in cail set types AA, A0, &, B, € and D provide handspread ¥
caverage of the 10-11, 15, 20, U0 and ED meter mmatedr bands. The AA, AC, B, ¢ and
D bande are spread out so s to cover 400 dial fdivisiens whils the A bBand is gppresd
430 divisiona on the 500 diviplon mein tuning Aisl. This is accomplished by switohe
ing a small varisble cepacitor in series with ssok wectich of the main tuning capm~
oltor, thus reducing ite effective capanity renge, All of the coil sets are faotory
-.Jf"- aligned in the Recelver wiing sccurate orystal=pontrollsd teat seeillateors thus me-
< waring precivé alignoment, ; L :
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The microneter type dial drives the naln tuning capmcitor through a worm drive
having m reduction rotic of approximately 20 to 1, Pecklesh is eliminated by the
use of a apring-losded split worm wheel which peowres positive drive in either
direction At all times, This dipl hns an effective scale length of approximately
twolva fest and is ealibrated frow zero to 500,

A @glide-rule tyne disl {o eynchronized with the micrometer disl by means of an
anti-backlrsh gear and an effieient string drive arrangement to the main tuning
dial, A d1adl drum wrovides a means of mounting eight scales, Each of thete cales
is colibrated in megscyclas for the genevel coverage and/or bandspread frequancies
depending on the aoll pet, Hounted on the front panel ie & band selector switch
for ¢ase ln rotsting the disl drum to select the proper bend scale to correspond %0
the ccil set in nee, Lnch ccale i clesrly marked with the band designption, Twe
pilot lamps are uoed, one at each end of the dial scale drum, for i{llumination.

The degree of i{llumination ie controlled by the front-panel mounted Dimmer control,

1-f, CRYSTAL FILTER

The selestivity charecteristics of the HRO=50 are mrde adjustabls by means of
a eryetal filter, Locoied in the flrst lntermedlats frequency amplifier this crys-
tnl filter ls deciimed for extreme flexibillity and efficiency of opsration, A six=
poeltion Selectivity switch end a crystal Fhasing control are front-pancl mounted
for adjuctment of the filter. Flgure Mumber 1. showo the selectivity characteris-
tice of ths Becolver for each of the elx positionk of seleativity,

The cryetal filter may be uned for either C.W. or phone reception; any degree
of selectivity from trus asinglo-signal to wide band A,M, hroadcast reception being
avallable., Operation of the Phasing contrel providee for efficlent suppresslon of
;;tarf&r!ng C.#, signels or M,0.W, signals which may produce ot jectlonsl hetero-

nes,
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Figure No, 1, Orystel Filter Selectivity Curves
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1=F, HOIZSE LIMITER

Tha palse limltsr in the HRO-S0 Hepelver uset an mutomatic type double-aztlon
" elreult resplting in 1ielting noise pulacs on both the positive and negative posks,
It L8 equally effective on both C.W, pnd phone reception, The usefulnoss of thie
lisiter w11l & momt apprecimted en tha higher frequéncy banda of the RHecelver when
sutomebile lenltion noloe and other high frequency disturbances are sffsctuslly
supprassed, A throsheld control om the front pansl permits ad justment of the lavel
at which limiting mction atarta,

1-E, TONE CONTHOL

The Tond control eirouit bBas besn especlally designed to provide & versatilas
vorionce of the frogquency charesterlietlcos of the mudip smplifior output, In tha
sxtrome counter-clockwiss position the greatest degres of high audio frequency rog=
ponge is obtalned, KEotating the controel clockwiee until the ewitch mounted on tha
eontrol just olases provides A comparatively flat respoaae over the entire usable
aulle frequency range. Further clockwies rotation will rosult in the hlgh audio
frequencion Yoing attenunted os illuwtrated in Flgura Fusber 2, Thia centrol i
particularly halpful whan receiving wenk signals through interference. If a signal
im waak and partinlly obasured by bBackground molss of #tatle, an improvement in elg-
oal-to-nolee ratic will be obtained by roteting the Tone control in & clockwiss

o~ position thereby atienusating the higher awilp frequencles,

M Il HBE

i mfk | - | ‘\J\ \\

— i A== FOWE CONTATL ON AT MAX RES.
- - B-- FONE CONTROL ON AT WiN RES
G- =-TONE CONTROL OFF

0 ) 1 O

Figure Ho, 2, Audle Asplifier Hasponas
1=, TEMPERASURE COMPENRSATION

The HRO-50 is compensated for frequency Arift due %o tesperaturs changss which
may detuns the Heceiver from the desired aigaal ovar leng or short poricds of recep-
tion, The most objestlonabla causs of frequency Arift i the change of inductancs
of the high-frequency ceclllator coll as heat from the tubes causes the interier of
the Heceiver %o incromse in temperators, This undesircble beating effect in the B.F,
eoils is minimised Ty the position of the plug-in coll sets ia that they are placed

ol




nt the hottom of the Hecelwer underpeath the chowels in 5 neparately shielded con-
parteent, A further sofejguard againet frequbney drift le provided for on bandapresd
oparation, The hent which 1= dissipated in the high-frequoncy ongllistor mey change
the inter-slectrode caprcity of tha tube Aand thus cause fregquenay drift, To offret
this effoct o szall negeilve tespersaturs cosfficlent capaciter is placed ad jacent to
the high-rrequaney omclllator tube to componmate fer many chonge caused by the inter-
nal heating of the tuhs,

The coll met terminal conneating boards of emoh shislded coll can as well ma
thalr anting brush blocks hove beon made of coromle type moterisl, As a rosalt froo-
don from ony possible leakages dus te poor lnsulation arnures & low degres of drift,
This will be found espagiolly trus of the coile operaticg st the highsr Irequenciss,

1=13. SIGHAL BTHEXOTH METER

Blpnnl inmput resdines are indicated in S-unite fres 1 te 9 snd lo decibele a-
bove 5-0 [roe serc Lo U 4%, op the punal-pauvnted wignal etrength meter, A repding
of 5=9 im obtalnsd with an inpat signal of spproximately 25 mierovelte, The mater
eaploys A ero to 1 millisopere movement with 1ts mechanical zero at U0 4B, on the
dinl wmcale, The S-Moter la connected ln aeries wlith the plate iasput of the S-Meter

P Anplifier tube V-ZA and mensures the plate current of this tube, With the A C, sup-

ply ewitch On and the A.V.0. ewltoh met ot A V.C. the S-MHeter will resd szero in the
absence of &ignal input, A vorlebls resimtor is sbuntod scroes the moter and with
no antennk coondsted thia redletor ollewa porrect ad justzeat of Lhe polntar te 1lts
electripal =zore, Any Ingrompme in AV.0. wveltoge caused by signal input will give
& corrasponding inorsass 1n the meter reading, At ths 40 4B, meter readlng tha
4,.¥,C, grid voltage applied reaches ths cut-off polnt of the amplifier tubs, There-
fore the pointer canpot be harméd By violent contnct witn the full-scale oeter nin,
For the purpose of comparing strong signale (which cause the seter tc contact the
full-sonle metar pin) with other stronger and /or wesker signals Lhe senslilvity of
khe 5-Metor may be lowersd by retarding the R.F. Cala control., The seter dial lamp
11lusination is regulated by a Dimzer control mounted on the front panel of the Re-
calvar,

1=11, NARROW-BAND P.M, SOCKET

A ptonderd octal socket, X=1, ls mounted inmside of the Hecelver on the center
portion of the power supply cospartment chassis, It is dealpned to mount bhe
Fatisoel Type FPM-50 Harrow-Band F. M, cdapter, A Contrel awiteh is front-panel
mounted to pravide a oeans of swltching the mdepitor inte the suiput of the lnterse-
diate amplifier elreult, With the Comntrol switch set mt the N.F.K, position the re-
cilvar ln adjusted for the recoptlon of mnarrow=band F M, eignale. With the A.Y.0.
switch eet at A V.C. the S-Meter ic cparative in the N,P.M, position and the Becelv-
ér should be funed fof maximuws oeter resding bo assure of flelant operaticon, Furthar
inforantion concerning the NFM=-RO unit 1s contmined in & separats data sheet at ithe
rear of this manoal |

1-12, OCHYSTAL CALIERATOR SOCKET

The Crystal Calibrator socket, X-2, im of ths standnrd occtal typs mounted on
top of the powar supply compartment chasele inside of the Esceiver. It is designed
to ascommddaté a Hatlonnl Model 0T Crystel Celibrator. The Model XOU im compactly
eonstrusted and furnished with & drive acrew clamping arrangesant to hold it flemly
in place, & double-pole, thres-position toggle type front-panel mountesd Qalibrate
#¥lteh marked 100-0rf=1000 provides a meanm of connesting B-plus to the unlt for
instantaneous use. At the smme ties by ueing this toggle switeh m resonant eryetal-
coatrolled froguency of elther 100 or 1000 kos., may be melocted, The output of
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thia unit e locdely coupled to the first R.F, amplifier atage through the sccket
wiring, Murther inforsatlen concerolng the Model XOU unit la coversd by & sepacote
dakn gheet lncluded st the resr of thile mamuesl,

1-13, SELECT-O-JEOT SOCKET

The Selcct-O-Test socket, X=3, in n stpndord betal type socket accemsible at
the reaar of the Recelwer, It Lm primsrily deslgoed to smpeommodats a National Model
HJ=3F Selret-O<freet unit, The mating plug atiached to the 500=7 permita a diract
connectlon into thie socket in ploce of the awd lo-juspar plug origioally plugesd in-
to the Emlect-O-Ject wocket, By proper adjustusnt of the contrals any single audle
fraguency smelocted in the range of approrimately HEO te 10,000 eyveles may be boosted
ar rejected, Deipiled instructlione for propor operation of the Zelect-O=Tect ore
conteined with the unlt,

For convenisnce A soures of 6.3 V.A.C. filament woltage, a 240 V7.0.0. nigh volt-
RE® oo well as the 105 ¥V,D,C, regulated voltage in avallable {orf oporatlan of exters
nol apparatus, The Schesatle disgram, Pigars Nuubor 175 shows & pin view of the
Solegt=0-Jeet suahel thun providisg tha inforsation necasnary for waking the proper
eonnectinne, Extarnel eqgulpnent JUST HOT be utilizad 47 the FHarrow-Band P.M, adap=
tor, Crystoal Callbrator wed Seleot-0-Jest unita arm all operated &t the sane time,
“onnideration must nlmo he given to the fmct that the 10%-volt repulated power mup-
ply cAannot be swltahsd off by the B+ Do-0ff swltich,

1-1k, PHOND INPUT JACE

A Phona Jack in mounted at tha rear of the Eecelver and can be used for conpnecs
ting puxiliery spparatus, sueh as & recoerd player plek-up ar mlerophons inte the
audlip syntom of the Recelwer, This input circouit ls of high-impedance providing m
fultable matoh for sush externnl squipmsnt into the high-gain first audle amplifier
stage. The front-panel mounted Control switch must be set at the FPhono position
when using the FPhone jfeck, Both the ALF, Gain and Tone sontrole are operative with
this type of operntion,

The majerity of record player plek-ups are tersinated in a single ahielded wire,
The FPhone jmchk on the HEO=RO 4o the type that accomsodntes & standard phome tip plug
and if the record playsr to be used im not fitted with such & plug one cen esslly be
mttoched, If the cutput elroult of the reserd player ia of low lmpedance (lese than
100,000 ohma) isproved of ficiency will be obtalned Lf & suitable resigter, with m
velue as apecified for the particular record player, is coanected across the phono
tip plug or Llts matiag juck to proporly losd the record player gsutput ciremit,

1=1%, AUDID QUTFUT .

The ERO-S0 famtures a push-pull outsut ssplifier using lnverse foed-back., See
Flpure Fo, € for the sudls system responss characteristle, The matching tranaformer
located inside the Recelver provides two mudle putput clreaits ae follows:

(1) The transfermer sscondary leads are brought to & thres-torminal Cut-
put bofrd located at the renr of the Hecelver, having both B and 50}=nha terainala
Bsd & onmesl ground tersinal, The eight-chs terminel provides cutput for the spank-
&r voles call, The S500-ohm turwinal ivo available for connsctleon to & SO0=oha line,
Approvimately € watta of undistorted mudio sutput power L@ avallables at the output
tarmioel Board and a sasisus power of 10 watia in obtalnable,

{2) A headphonos juck is front-pansl msunted and is wired so ms to sl=-
lance the Loudspesker upon lossrtion of the beadpbones plug, The beadphones output
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load lopadance is not critical and varying types of bendphones ooy be used ineloding
eryoatnl types, oo ne direct current flows through ths heasdphones,

1-1€, POWER SUFFLY

The pover mupply {m bullt in & e¢parate cospartaent inelde of the Recelver
cablpat Incorporating o heat-renlmtant shielded barrier leolating iL fro= the E.F,
chnosie portlon, It 1 deslgned for operation frem a 110/120 or 220/ 240-wolt, S0/
60 eyelm A0, supply scurea, A topsle ewltch Lo mounted pn top of the chassls for
selection of either 110120 or 220/2W0-volt cperation, Hormal power consusptlicn
is approxisately 115 wetés, The tullt-in power unit supplies all of Lthe voltages
requirdd by the heater and B supply cireuits, 4,5 asperes at 6.3 volte and 12%
millinmpares nt 240 volts respectively. In odditlion this supply ls also capable of
furnishing all veltages requirad by the accamscries euch as the EFM-50, XOU and 50J=
3. A Z-pmpere fuse i connected in one mlde of the A.0. lnput wupply %o protect the
Recedvar olrewlts mgnlnat possible voltage surges in the powar line or short clre
cults in the Recelver., It is located at the rear of the Recelver and sasily resoved
for sxacination ar replacement,

A Powir Socket, X<k, 6 ig provided at the rear of the Zacelver so that either &
battery or vitrater powar supply may be utilized for pariable or emergency marvice,
The Natlonnl Type 6503 Vitrator Fower Supply ia designed te provide efficlent oper-
ation of the Recoiver with the wne of a B-volt storage bettery input. Further in-
formntion eopcerning the 65053 is containod at the resr of thie snnusl en & ssparate
data shoot,

1-17, LOUDSPEAKER

The HEO=S0T3 or ERO-50R3 Loudspeakers in table or rack scuntlng etyles Faapict-—
ively ara dealined for ine with the nepelver, Thess are both permanent-sagnet Lype
Loudspeskers furrished with a shislded connecting eable from the E-ohm voles coll
for eonnectlen to the oubput termionl board located at the Tear of the Becelver,

If doeirable a 500-ghm shiclded line may be used from the Recelver outpul terzinale
to the spenker pndfer eéxternally operated equipment, In event of a dynemic sype
londepenker being used external means for supplying fleld sxcitation voltage will
e nEcABLLrY,

-

A pabinet furnished to sateh the Hecsiver deaigsn houses the HRO-S0TS Loudspesk-
er for table mountling., The cabinet is limed with sound abeorbent materlal to avold
péchanlical resonanca,

BECTION 2, INSTALLATION
2.1, OCENERAL

All HAO=50 Recelvers mrs supplisd with the following eight scales mounted on
the slide-rule dial drum, irrespective of the type of coll aetn crdered, A, B, G, D, -
E-F, Ak, AB and AC. If & coil eet or coll aeta are ordersd with the Eogelver nnd
the corresponding scale dees not sppear on the dial drus it will be found packed
with the coil set, The new scale la lostalled in place of any one of bthe unused
sonles provisualy mounted on the dial drum, Two Fhillips head type screws, one at
each énd of the scals, hold it properly in place, The drum scales for the 4, B, ©
and D erll sets are froquency calibrated in megmoycles for both of the avallatle
rengee 1,4, , Deneral Ooversge and Bandspre . The E and F coll set renges ars on
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the come scale, while the resaining somles carry just ithe cne fregquency range emll-
brated Ir wepneyelea, Ench senle &5 glearly serked wlth the band deslignmation,

2=2. LOCATICH

The Rezoiver shauld pnob be installed in small, unventilatsd oF Woars spocte,
Wherever practicable placoment sheould be male to allow freedom of alr olreulatlon on
pll four sides, Tne Leudeponker say be loonted in any dealrsble poeition although
it is pot Foonumended that it ©e placed om top of the Receiver ag undosirable micro-=

phonics miy repult, The Leudspeoxer should not be placed pear the antenna terain-
als,

=3, ANTENNA RECOMHENDATIONS

The radls fraquency isput of Lhe Hesolver im designed for operation from elther
a #lngle-vire antesni or other typoed ezpleying transmission lines having impedanceds
of 70 ohos or more, There le an mntenna torminal paneél at the rear of the Hecelver
with threr sgrew-type terminals marked A, A and 0 respeotively. A liok is provlided
oh the mateana tersinal pansl %o allev comnmctisn of two-wlre or dlngla-wire type
antennar to the Eacelvar,

For beat impedonee satoiing to the Hecelwer fnput oireuit an pnienns with =
W00 teo 60O ebhi traceaisslon line 1s recoomended, The antenna should ke cut te the
proper length for the most used froquency., Tha antenna trasssisslen lipe feadera
should ba connécied to the tws antennn terminals sarked A: tha grounding link is
not used, It must be resesmbered, Bowsver, thst mn antsnna installation of this type
will have maximum effizlency over a band of frequencies ndar that frequesncy for
which 1t 1a denigned and will Be most useful in iostallations where the Roecaiver is
tuned to one frequency or Yand of frequenciams. For other froquencles, it would be
dosirabla t6 connegk the twp tranamission 1ins leada together at ths antenna terml-
nal at the left of the antenna terminal pansl, grounding the other terzinal by means
of tha 1ink, The antenna 1 thue utillszed as & single wire type.

The meut practiesl mmtenns for use in Lnstmllations where the Receiver 1o to he
nped pver o wide roange of fregquencies Ls the single-wire type, An antenna leogib of
from 50 to 100 feet ie recommonded, The sntenna lead-in should be connected to the
antenna terninal marked A st the left of the antenna terminel panel; the other ter-
oinnl mariksd & should be grounded by mesns of the link,

¥Whon & deublest {s used, tha antenna Téeders ar balanced tracsslesion lioe are
conngatéd to the twos tersinals marked A, The growmding link 1s not used,

The i{nner conductor of o concentrle trananlgwion llne ohould be connected to
the terminal marked A at the 1aft of the sstenna terminal panel, The outer conduc-
tor should be coonected to tha other terminal marked A and zrounded by means of the
1ink to O,

Iz some coses where a doublet astenna is used with a low lmpedance concentric
or other typs transmission line it may be necesasry to re-tris the first A.F. mapli-
fiar at the high =ad of emch band to provids a better impodance match betwesn Aaten-
na and receiver input sireult, Faragraph B=b dessribes this procedure.

In an ‘netallation where the Becsiver is to ba used s the receiving unit in a
transmitting statlan the meat afficient sparaticn will result frosm use of the trane=
pitting antenca as recelving antenca aleo, This 19 especlally trus if the transmit-
ting sntennA 1a of ths sulti-clemsnt, dirsotionAl type siccea the saze antenna galn

- ; o
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o avallghle for both rocelving and transoliting - a very deslrable cooditien, For

. swliching the antonna frem Hesslver to transmitter, an anténna change-over relmy
abould Ba used, & double-pole, double-throw relay possemsing good high-Troquoncy
insulatlian 1o oultnble, A wecond reldy and o three posltlon dwltch may te used to
eantrol the trmunamitber plate supply and the Recelver B+ circiuitm. This eecond ro=
Iay should e o single-pole elaple-threw type having ons normally spes palr of con-
tacts, Tho scheratlc dlagram of this type of conirel elrcult 18 sbown 1o Flgure 3,
Fith 5-1 in the recelve poeltion the anténna transcieslon line is connected to the
Recelver %Wy contocts 7, 3, 5 snd 6 on relay AY=1; the B+ circult of the Aecoiver is
completed y the switch, (The B+ awlteh on the Recelver akould be at B+ off). With
the owltel in the trasemit position RY-1 contests 1, 3, Y and £ are clownd trannfer=
ring the mntenna trane=innion line to the tranamitter) contacts 7 and % of relay
HY=Z elose Lo complote the ploto supply elreult te the transcitter, Contacte 7 and
B of relay RY-2 should be in serles with the prissry of the transsitter plate supnly
iraneforecy, Thus, the atatlon i in the reecelving eondition with switeh 5-1 in the
receive position and in the tresecittiing eondition with 8-1 in the tranamit peslilos,
With 3=1 in the mid-pooiticn the Fecelver Br girgult amd trannmitter plate supply
circult are both open thus persitilng coll set changlng inm the Regolver and trane=-
mitter, In the mid-position the Recelver B+ glrouit 18 contrelled by the B+ gwitch
on the front panal of the Receiver,

NGTE

The high-Trequency eaclilater, €.¥W. oealllator S=Meter
hmpliftier mnd the push-pull eundis output esplifier ere
not affected by the exlernal relsay connsetions to the
B.3.¥, terminol tleck, Unless the A.C. On-0Ff awlich
ig met Bt OFF theso elppults will ebtaln an uninter-

rupked B-plus supply.

TRANSWEE 10N LINE
1 10 aHTE NMA
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Figura No, 3, Typleal Antenna Switching System
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2=li, A0, CPERATION

After unpocking the FRO-50 Recelver ood asscclated oquipment procesd om
followad

{1} Moke suwre Lhat all tubes are firsly peated in thelr spckets; tube
clampe are proporly in place and mll grid clips securely fastened,

(2} Moke pura the plug-in coil set uned in the Evceilvar fe rirely in
ponition by pressing down ths lever-typa hacdlec on the Zroat paosl te thelr mazi-
mus vartical poeltion,

{3} Hoke aure that the front-panal meunted Contrel nwitch Le sot la the
proper posltion, This svitch provides four operating pesitions, O.W., AN., K.F.N
er Fhono,

{4) Connect the sntennt aa recommendsd im Sestion 2-2.

{5) Odonnect the Loudrpeaker cable to tha Oubput terminel bonrd st tho
rear of the Heceiver, Thin in nocompllohed by connsctizg Lhe outer ohield lend %0
the ¢onwon terminal and the other to tha f-phm terminel. A S00-ohs Lterminpl 1w
olop evallable en the Dutput terminal board in camsn wiors s 500-ghm 1ine i util=
lzed for Louwlspoakar connectlon,

[6} Connéct the Hoceivar A,C. line cord to the proper scurce of voltmgs.
The Primary switah, 8-10, must ba pet at the pooition corresponding to thm line
voltags to be used 1.8, 110/120 or E°0/24%0 volts, 50760 eps,

{7) Set the epontrole &s recommended in Seatien 1 for reception of elgnals,

ROTE

. Whore the Hocolvor is logated in the R F, rield of
a relatively powerful transmitter, it is advieable
to provide some mcons of proventing domppe to tha
Recalver E.F, coll, If a separate recelving anten—
re 49 gsed A& mennw of dlsconnecting or grousding
it during transminslon poriods should be provided.

25, BATTERY OFERATION

Tha HEO-%0 18 readily sdaptable for acergency, portable cperation or operation
in localltise whore & 115 pr 2%0-volt A,C0, power sourca iw not svallable, It may
be operated direstly frem batteries or & Naticsal Type 6505 Vibrator Power Supply
denigned for operation from a B-volt storsge battory. The Typs 6505 power unit
drawe 9,0 ampeTes at B-velts when furcishing power te the Receiver If the Farrow=
Bond F.M. Apptor, Crystal Calibrator and Select-O-Ject unlts are not aoed, I
thess plug-in unite are utilised typleal ocparptling eonditions and powar consuaptiod
data will be found in Sectien 6. .

The Schenptic Diagras Figere Number 13 illustrates pin connections of tha Ene

enlvor Power nngicat, X=ll, This provides the information neceseary for wirlog the
octal type bemttery plug which 1o used in plase of the repalar A 0. Jjumper pluog.
To conserve batiery pover the Wtiery plug sust be diecosnected when the Eacealvar
is not boing used, For atand-by opération in all ceses it 18 récomcended that o
switch be plaged in the battery B-plus lend s the B-plus switch in the Heoslver
dosa net open the BE-plus cireult eupplying the high-frequancy esclllater, O.W,

~i0-
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peoilintor, S-Meter Amplifier or the pushepull sudip sutput fuben, A sugpeobed
reficesnent e to dnelyie a vwilch 4n Lhe A-plus input lasd eo that the tube heaters
pay e trrned off whan ihe Eeceiver is not 1o use withouwt the neceseity of ranaving

the balbery plug Trom the Power sccket,
g2=f, ADUESSOHY SOCKETS
Three gotal type sockets are gynilable far sdditionel scecssories ss followa!

(1) ANREB.FM, Aocket, X1, im mounbted on top of the chassin inslde tho
power supply compartment. A Hatlonal Tyne FPM-T0 Horrow-Bamd FoM, sdanter le de-
algned o 11t inte thle acchkat avd 1s supplied with & wounting bBraskat and driva
seréwes to beld it firsly in plese, The Irent-pamel mouated Gontrol awitoh, 5-T,
provides A means of awltehise the BFH-T0 wilt iate ipstent servlce; me regqulired,

(2% K Crygtol Cnlibrator nookel, X-2, is Lop ohagsls Bouwnbted o’ the power
supply compartment, Thie eocket ia wired to accopmpdats s Wetional plugein Type XG0
Cryatal Jelivrator Onit. A slotted hesd sorow arrangemont bolts the unid firmly in
placa, The front panel Callibrate ewltich provides n mamns of opplring E-plun fo
the unit no well an Lhe selectlon of either a 100 or 1000 ke, morker aigoal,

[3) & SelegtaDefegt socket, X=3, of the stenderd ogtal type is mpunted
i an to e arcassible from the ronr of the Heeelver, Thin sgeket do defigned 'Flri-
earily for the use of a Natiooal Model S0J-3 Select-O-<Ject mnit, Tha 'S0J=3 1lg flt=
ted with mn interconnecting ceble and plug for direet conmectlon te the Select-0-
Joct sockat,

) Epference 4o the 2chematie TDiegrem will shew the warlous cennections =ado
to the secket Lf it io desired to twe the woltnges avallahle for scceesories other
than the Select=O=Tect, It will be ncoted that B+ [2Uo Y.D.C0. and 105 T.0.C. zegula-
ted) and Tilaoent woltnges sre aveileble. There 1s & daefinite limitstion on the
draln perwlssl®le at thin socket, The total permdenible drain (A7 the WPM-—S0, XCU
pnd E0J-T mreomgh uvased) i 1.5 mepe, et 6,3 T.A.0.. 2.0 millisnoperes st 240 V.00,
el b ellllseperes ot 10% V.0,o. I the 10%-velt supply ie ueed it muet be remem-
bared that 1t gannot be ewltohsd OFF by the B+ On-0fF ewitch or exbteroel switchliog
devices connected to the H,5,W, -manel enless wsn additicnsd relay ls used,

¥ dal
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SECTION 3, COFERATION
.1, CONTHOLS

All controla are ldentlfied by front-pensl markioge for onse of ldentlflcation,
Thie controle mra loonted Iin & oymmeirlesl manner and are arranged for eane of oper=
ation,

The zals tusing ERD type micrometer disl is arrpspged se that the frequancy to
whish the Hecelwver tupes ipcrenscs am tho dilal resding ineremsen, The elide-ruls
dial painter mechanissm 1m aynehrenized with the main tuning dial uweing en anti-heck-
lash gear plus an efflclsnt string-drive arrangement to provide an accurate rala-
tienship hetwnen the maln tuning dinl and the direst frequencsy calibrated scales on
the plide-ruls Arum sssecbly, TFront-pansl mounted 1s o Berd selector switeh for
ewltehlng the praper senle in placs for thes sell ast ta ba uded,

Tha E.F. Galn contrel servos to mljust the amplificaticn of the mecond R.F.
firet I.F. ond eccond 1.7, amplifier stages. Maximum sensitlvity is obtained Ty
rotating the esntral knob to the extrece clockwise position (L0) on ite circular
scale. At the extreme clockwise position all tubes are cperating al saxlsus galn
with minimun bias, As the contrel la rotated éounter-clockwiee, lncreasing hias 1w
spplied to the cathodes of the second R.F., first I.F. and secopd LF, tubss, thus
reduning thelr anplification,

The A.C, On-0ff eviteh 18 sseccliated  with the A, F, Oalo control and A.G. power
is turned en sa the A.F. Daln control im mdvanced from A C, Off to zero on its
seale,

The P+ On=0ff switeh ls connected in tha positive lesd of the power wupply eir-
eult and 1ta purposs is to disconnect the B-plus during perieds of troansmissien eor
WHEY CHANGING OOIL SETS. Thie last functlon is isportant, The B+ girguits are com-
pleted when the awitch 1a set at Oa, Howover, the B-plus cirgculits of the highe-rre-
quency oseilinter, S-Meter mmplifisr, C.¥, psaillator and push-pull sudie output
tubss repmin On et all times ropsrdloss of the position of the B+ On-0ff swltch pro=-
widing the A C, On-0ff switeh la sat at On,

Conmected in parallnl with the B+ ewlteh and mounted at the reer of the chassls
it a palr of sontoots marked D,5.¥W, intended for use with relsy ~ontrel of the Re-
coiver, The B.5.¥, panel is covarsd by a metal ahisld to pravent nccidental contact
with the termiaalas by the operater, Two slote mre provided in this shicld fo bring
out wires to connect %o an external switch or relsy, Care should be taken that
thens wires forf extérnAl écansction do net short to the B 3. W, shield,

The Fhasing control and S3elactlvity switch are part of tha orystal filtar,
Yhen the Selastivity awitech is sat &t Off tha eryetal is switched out of the oir=-
eult, With the cryatal swltohsd out tha Phasing control has no influence on He=
colver performance, With the Salectivity rvitoh set at any polat betwesn 1 and 6,
ioneluaive, the cryatal filter is in operation, eslectivity incremolog as the swltch
is progrossively advanced in poaltion %, The Phasing control is then used to bals=
ance the cryetal bridges circult and elimipete lnterferisg algmals or heterodynes,
It ia recoomended that the Tond control be rotated counter—clockwisa unill the
pwiteh 1w turned OFff, This will provide optizum receptlon of the high awlie [regudso=-
glan whaz uslng the crrathl Fllter for A M, receptlon, Tha resultant boost of the
higher fregusncies tacds to coopénsate for the side-Ttend cutting mctlion of the ery=-
stal flltear,

Tha C.¥W, gecillater 18 turned on by settlng the front-pansal mounted Control

—12-
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Flgure We, 5, Front View of Recelver

,Lnuitth at the C.W, position, Ths C,W.0, control providens a vernler tuning adjust-

sent for the C,W, nucill&ﬁar transformer. Thie oscillator is used to produce an
audible beat note when raceiving C.W, signala or to locate the carrier of o wenk
phone station, With the Control ewltch sat at the C.W. position B-plus is epplied
to the C.W, oscillator tube providing & constant B-plus suprply regardless of the B+
On-0%f awlteh setting or the B.S5.¥W. sxternal control devices., Normally the C.W,0,
control is est at zero, howsver by rotating it sither to the right or left of zero
the opsrator can melect an audle tona sultable te the ear, or he may oot tha control
for best reception, The C,W, ocede characters are male audible through the hestero=
dyning action of the C,W, caclllater with that of the incoming signal, Care should
be taken to retard the E.F. Galn ocontrel to a point whare the recelver does not
overload,

The Limiter control serves to owitch on the limiter and, following thie, %o ad-
Just the thrashald at which limiting action starts, With the Limiter control turned
on (at pesition O on the dial scale) limiting action sutomatically takes place at a
relativaly high percentage modulation, Rotating thes control clockwise progrsssive-
1y lowers the thrashold, or percentage modulation, &t which limiting action atarts
until maximum elipaing ia nchieved at 10, This limiter 18 double-actlon in that

~miting s accomplished by clipping of both positive snd nagative peaks., Limiting

agtion is equally cffective for both phone or €,W, reception,

The Tone control fa used to vary the audis frequency characterlstic of the
audio system, In the extreme counter-clockwise poeition the gZreatest degree of high
audio frequency respones is obtained, Retating the control elockwlae until the
awitch mounted on the contrel jJust closes provides a comparatively flat response
over the entire usable awllc frequency rsnge., Rotating the control further in a
clockwise position will attenuate the high audio frequencies &8 shown in Figure Num-
ber 2, If a slgnal is weak and partially obseured by. huckgruunﬂ noiga or atatie an
inprovement in signal-to-nolse ratis is poseidle by the attenuation of the higher
auvdie frequencles, Excessive attenuation of these frequencies, however, may result
in an impeirment of A M, speech intelligibility, When receiving C.¥, signals it
will be possible to edvance the Tone control considerably further than is posaibls
in A M, reception since mudic distortion le relatively unimportant,

The A,V,0, switch ls a two—position toggle marked A.V.C.-0ff. The sutomatie
iy
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volume controel elrculte are gperative with the teggle awlioh in the A, ¥.C, orf upper
positian,

The A.P, Oain control adjusts the wolume level of the signol at both the Fhones
jeck apd Louwdeponkor terminala, Clockwise rotation of thin control inocreames the
signol opplied to the grid of the first auwilo awplifier tubs, The A.F. Jain eeatrel
18 operative when an mudic signal is oppliod bto the Phono imput Jack with the Con-
trel switch set mbt tha FPhone posltloa,

A Baadnpraal svitch 1 mounted on the A, B, € and D eoll sats, Inepection of
the #0911 aet serasie terminal pansle will show m sllver-plated spring setal strip
with a slotted center sorew, Four sllver-plated gcontacts are provided on the ter-
minal panaley two for eash typs of regeption i,e,, General Coverage or Bandeproad,
The metal strip mey be turned either to the rlght or laft thareby selecting the type
of raception regquired, A spring tension detent arracgesent provides for proper
placenent and a firm troubls-fres nlectricel contact im sach position, It la enly
necossary to switch thig from the left o the right hand alde t& changs from GCaneral
ODoveragm to Handepread, Tha lower pcalibrated scals on the slide rule dial im uned
when cperating in the Pandapresad position, A typloal coll wet ehowing od Justment
locatinnn tn {11untrnted in Flpore Nusber 7 contalne! in Sactlon L

The Ant. fris, sontrol cperates & tuning sepacitor whish ie connected morowe
the firet A.F. aeplifisr soction of the main tuning cepacltor. This trimver contrel
i1 unnd %o tune the firet BT, aoplifier stage properly under & wide varisty of ao-
tenin londing conditlons over tha sntire fraqusncy range of the recelver,

Tha Dimmwer control ila A& varlables resistor actuated by a front-panel mounted
dial, It is connectedi in series with one of the filament supply wirss to the 3=
Moter mnd mlide-rule dlal pilet lamps and furniehes a means of varviong the degres
of Lllusination as desired by tha cperator.

The front-panel mounted Dep. trimmer control drives a verlieble alr cspacitor
connectad in parallisl with the cseillater main tuning capasitor, Assuning that tha
Recelver s properly aligned this cospenaating trimmer may be umed for sminor call-
bration nd jurtmenta, Calibration ecan be chocked by the uee of atcurate erystal-con-
trolled tcak onclllators or by using the Hatlonal Model XCU Oryetal Celilrater, Use
of thas Omo. trizmer should not bo attempted until the Heceiver has had a wars-up
porlod of at least five minutas,

A four position Comtrel ewltch 1m mounted on the front panel of tha Espelver,
In the G.¥W. positien the 0¥, gecillator is placed in speration, The &M, position
provides normal regeption of phone or bromdcast signals. In the N.F.M, position the
regeption of narrov-band F.M, saignals im poasible provided a National Type NFM=50
adaptor is plugged into the N.B.F.M. sookst. With the Control switech in this posi-
tion the adaptor 1s connectsd betweon the output of the intermediate amplifier mnd
the inpaut of the audio system, Whan the Control switeh 1a aet in the Phono positicm
the Fhono jeck 1w connecied to the imput of the audio amplifier. In tha Fhono
poiition all of the Recelver cirguite saxcopt the audis syetss are rondersd lospara=
tive, The A.F, Gain and Tone.contrpls remaln opsrative, If it ia a0 desirsd the
record player may recain comnected to the Receiver and normal raceiving operation

resumed by setting the Control swiich to mny of the othar poaiticna,
¥<2. PHORE RECEFTICH

After the HRO-50 1s properly installed ms outlined in Sectlom 2, it iw pleced
in operation by the following ad justoesta: 3
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Snt Lhe Control wwitch a6t AM,
ot the A.V.2. ewitch mt A,V,C,
Set the Saleotivity switch at Qff,
Sat the FPhasing contrel at sero,

5., Set the Limiter coatrol at Off,

bk, Sot the B.Y., Galn control at 10,

7. Chuck tha position of the Ose. trimmer control polnter, It 16 allgned
&t the factory 8o that propor ealibratien is obtained with the polnter in & verileal
position with the arrow head pointed to the "5% in the Owo, panel engraviog,

B, Turn the oA Q. -0On-Cff switech mounted en the A F, Galn coniral to On
i,8,, sera on the dial scale.

§, Sat tho Recalver B+ awlbeh st On,

sl i =
P oo

10, Adjust the Band control te seleect Lhe scals corresponding to the plug-

in eoll sat ln use,

11, Turn the AT, Oaln control to the position giving tho desired sudle
¥oluse,

12, Adjget the Ant. Teim, conlrel for A maximum S-Heter roading after tho
depired stotion ham been selected. Alternately in the abeence of & signal the Ant,
Trim. control ooy be net for naximin recelver background noles,

13, Turn tha Tone gentrel to a position givirg the desired audlio output
rasponns for the aignal tuned in,

Tne Aecoliver Ls fow adjusted for the receptilon of phone signnls and will tuns
to the frequency corresponding to the plug-im coil sat in use and tho settlag of the
Baln tuning dial, If a dusl-coverage plug-in coil set i» used the posltion of the
Bardapread pwiteh, as previously described in paragraph 1 of this fection, will de-
tarmine the frequincy coverags 1.8, , General Ooverage or Bandeprasd,

Tha sattipgs glven abovae are of nacasrlty for the roeceptlen of sigrele of myers
age strength, Exceptionally strong or weak signals omay require modiflecation of the
above ssttinga, Very strong algnale may cause ovarload or distortion in the Recelv-
or with the B F. Galn control at 10, In thic sess retardisg this pomtrol slightly
uatil the overload or distortlon dleppenrs is recommended. However, ths operator
mast resember that automatic volume control action will be rostricted unless the
E.F. Ouin contral is fully sdvanced, Audls sutput should be adjustsd entirely by
g#ans of the A, F, Oaln control.

Tha A.¥.9, = Off switch may bo set st the OfF poesitlon to provida ingreased
sopaitivity in some cases, With such a setting the oporator sust be caraful not to
advasce the R, F, Galn contrel to m polnt whers I.F, or sodlo amplifier overload oo=

““=urs, Such sverlead ia indinated by diasterticn,

Voarious types of interference which may bte encountersd due to adverss recelving
gonditlona can be minisliesd by utilizatlon of the followlng éoatrels in the Sanner
described,

Holee Limiter =- Whon & signal ie sccompanied by statle peaks or nolee pulees
of high intensity mnd short duration, the best signal-to-noiss ratlo will be obtain-
ed W turning 0o the Limiter control, In generml, it will be found that turning the
Limiter gontrol On to O on the dial secale will effectively minimlse intarfersnos
gaused by external nolee puless. [2 cases wharse the nolss pulees Are extresely pro=
nounced & higher Zegree of nolse suppressisn will be realized by wdvancing the
Limliter gontrol to m hlgher dial setilng,

Tone gontrol == An leprovement in sigmal-to=nolse ratie can be reallzed Ty aat=
ting the Tone control te mttenuate the high audle frequenciess. When =ecelving weak
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elgnale whaleh ore partinlly obmcured by backersund nolse or statiec an i=sprovement
in reception will Ye nolleed by rotating the Tone eontral in & elonkwise BAnner,
Howdve=, tos ouch attenuation of the high sidlo frequengies oey iospalr the intelli-
gibvility of spoach,

Sclectivity and Phasing =- The sslectivity of the Hecelver le adjusted Ty
peians of the cryatal Tilter Selectivity awitch, The nerzsl setting of the Selee-
tivity switzh in phone or bBrosdcast recoption is a% one of the pooltilons affording
broad ealectivity, PFositlone morked Off, 1 or 2 are recommended, Selectivity ooy
Yo progressively lncreapsd by turning tho Solectivity switch to ponitlon 3, b oor 5,
Ingreaning seloetivity will result in the stisncntion of the higher andio Freguency
tonde of the signal as well as eharper tuning. 1If the selectivity im increased Loo
nuch these higher freguency mwiln tones will ba attenunted to such as extent that
phona or brosdenst reception may become unintelligible due to exceoslve smide-band
cutting. The Phoelng gontrol i part of the erysial filter and ie card to elimin-
ate or atitendsts interfering hetercdynes, The Fhaxing centrol Lm ingperative wlth
the Bmlactivity switoh set in the Off positlon but 18 cperallve in all ether det-
tinge, The noreanl ecettlng of the Phasinpg éontrel with the aryetal filter On i.a.,
the Selsctlvity ewltoh oet at 1, 2, 3, Y or 5 in phone roception is at zoro on itm
neale, IF after & desired sipnol ham besn tuned in an interfering sigonal cousss e
heteradyne or whistle the FPhasing contrel should be adjusted wetil this Interfer-
once s redoced to mipnimum, The sotting of tha Phosing eontrol sheald B that
whizh prevides & maxisus attenustisn af the objestionable hatarsdyno, If the
hatorodyns im below 1,000 eyeles the sptinus Phasing sontroal setting will be near
slthar sne oF the other and of the d1lal wmepls, deponding upon whether the interfer-
lng sdgnal han o higher or lower freguency than the desired signal,

=3 G, RECEPTICH

The initinl sdjustment of the Hecelver controls for C W, receptlen ils the sane
as given in Sectisn 3-2 exrept for the followingn

1, Set the Control switceh at C,W,

2, "Set the L.V.0, pviteh at Off. It is lmportant that the A,V.0. switch
is turped OFF far O W, opératicn since the Receiver will block and bhesome sxtremely
insenaltive 1f this ip not Aone,

For the receptlon of C.¥W, signals the action of the erystal filver 1
slmilar to that for phone receptlon sxcept that full use of the sharp salectiviity
poslilon mey be uaed without the lows of Intelligibility erpérienced in phone re-
paption, When moximun selectivity Lo uned, [Selectivity swited at position 5) care
must be exercised since tuning 48 very critical, When the Receiver is slowly tuned
scross the carrier of the recelved slgnal the beat-rote produced will be very sharp-
ly pesked 1n output gt » partleular audio piteh, This peak in respenne indlcntes
the correct Receiver dlal setting, The eetting of the C.W.0, control must be such
that the bteat-nots pemk is woll within the awlible rangs at that the recelver poalk
responte may be readily observed, A C W, 0, dial setting near serc ls recomesnded,
After the Recsiver has besn correstly tumed, the pitch of the hemt-nots peak may be
pd fusted By means of the C. W.0. eontrol to provide an audio tone which i pleasing
to copy or colncldes with any response pedks in the spéakar or headphones, Under
theme conditions, the Hecelver will exhiblt pronounced mingle=-signal propérties
which say be demon®irated by tuning the Hecolver to the other side of "gero-bemt®
g0 that the plich in the amme as before and obeerve the marked redustlon in autput,
This dial setking 1o not recommended for uee othar than to dempnstrete the single-
ilgnal propection of the Eecelver, With the Hecalver tunad to "erystal pesk", an
interfering signal may be attanuated by proper setting of ths Phasing control since

=16=
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this control hne 1little effect on the desired wigoal,

Similar to phone reception the Limiter control can be used to great advant
tage in C.¥, reception for the reductinn af Interlaresce dus to exterosl nolme pule
sen, For C,W, receptlon, however, the Liniter comtrel may be met nt a well o wasced
pesition on the 4isl scale aa excenslva clipping of the modulation pomks will not be
exporienced as might b0 the csnw 1o phone receptlon. Also the Tons gontrol mny be
sdvanoed coneiderably further for 0.W. reception since audlo dlstortion 18 relative-
1y uni=porisnt,

4. ¥,B.F.M, CPEFATION

Ths HAD=50 foceiver La adaptable for Farraw=-Sand F.H, recepilon by utlllslug a
Natlonal Type NFM-50 Earrow-Dand P.M. sdaptor. Opernting inrtructions as given in
parsgraph 3-2 of this Section are applicable for the reception of narrow-band PN,
algnale except that the Control switch must be mat at H.F.K, It is recosmendsd that
when the operstor i= scanning o band for signals that thoe Coalrel awl teh 1a met Ak
AM, An F M, signal ic indicatsd by the presence of an mwilo null in the center of
the signal carcier., Yhen an T.M, signal im encountered the Control switeh sheuld
then e set mt N, F.M, and with the A V.0. ewitch wet at A.¥V.G, the signal tuned for

pxizum S—detar rending,

LE,  MEASURKMEWT OF SIOHAL STRENGTE

To memsurs the strength or intensity of & slgnal the R ¥, Onln control must be
advanced to 10, the Contrel awltch set at A M, mnd the A V. C,-0ff ewitch st A.V.C,
The eryatal ©41ter sbould be turned Off by =eane of the Selectivity owitch and the
Frasing control set at zers, The dnt, Tris, spntrol should be ad justed for a maxi-
pun S-Meter Reading aftor & signal has besn tuned in. The Limiter, Tone and A,F,
Onln controls do not affect the S-Meter reading,

Tunizg the Recelver to m signal will cause tho S-Heter to read, indlcating the
eslgaal {oput in S-units from 1 te 9 and in decitbele above the S=5 level from zare to
4y 4B, ¥ith no H.P, input to the Recelver, or with the mntenna disconnected, the
S-Meter should remd zorps plun or minud one-half an S-umit, If it doem not the 8-
Mater eircult compensator requires ad justment, See Section -7 for adjustment pre-
cedure,

- Deeign of the S-Meter sctusting circult is sugh that & pignal stronger than Lo
«¥, mbove 5-3 conaot cause the oeter polnter to come im viclemt contact wilh Lhe
full-ncale meter stop pln thus preventing the possitle banding of ths metsr polnter,

For the purposr of cerparing strong signals, which cause the meter pointer %o
rend full scale, with other atronger and /or wesker signels the sensitivity of the 5=
Meter may be lowerad by retarding the R.F, Oaln eomtrol,

Mempurementn of the signal stremgth of C.¥W. elgnale crnnot be made with the QW
ongillator io oparation. ‘

With the Neceiver A.0,-0n-Off switch set at Off the moter pointer will retura
te ity mochanlcal zero located on the right hand or 40 db. -end of the seter,
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SECTION L, ALIOWMEET DATA

k-1, GENERAL

A1l plirculte in the HRD=-AO Eecelver are corefully wllgned before shipment
uslng precinion tedt nguipment insuring necurate sonformability to the allignment
fraqueney. HNo realignoent of the varlous adjustments will Be required unless tho
Recelver Lo bampured with or cosponent parts or tubd replacements have beoen neces-
BATY,

A definite nesd for reallgubent cmn be determined by checking the performance
af the Hecelver mgalnot its opreal epeornaticn as cutlloed in Section 3, & slzple
check Lo msepure the need of realignoent of the I.F. Asplifler is provided in para-
graph U-7 of Lthis seeilon, In no cone should renllgment be sitempted wnleos
tests Lndicate that such reallgneent la necessery, LEven then it cust be reamssbersd
that the HRO-50 {p n mommunicatione Becelver mnd should not he serviced or realign-
&l by any Individual who does nol have & couplets undéerstacding of the fusotloning
of the sgquipment snd whe hos not had previcows experisnce sd justing recelvers of
this type,

Complete alignment af the Hecclver can be divided intp three oteps om follows!

{a} lntersedists Froquency Amplifier pligoment lneluding crystal fllter
ad justzente,

(v} Oenernl Covermge Allgnment

{e) Bandapread Alignnent

All aireuits Bost baé tuned in the sheve order when complété &l ignesent 18 re=
quired., All allgnment adjustments and controls are shows on Flgure Nuzbers 6, 7
and 10,

b2, 1.P, AMPLIFIER CHECK

The makiog of any ad justoent ipdiscrisinately is ecputloned agninat snd ns elr-
eult should be realigned unless tests Amfinitely indlcate thot realigonment ia neces~
Fary,

The nlignment of the intermedinte frequency amplifisr may be easily checked in
the following manner:

=
»

™ M Just ths Becoiver for normal operatlon with the antenna disconnect-
Conneet m palr of hebdphones to the Fhooes Jack.

det tha A, ¥,C. switeh st Off,

Bet the Control switch at C.W,

Set thm Phaslrnp contrel at sere,

Set the Selactivity awitch at §,

Set the K. T Cain control at 10.

Fm g

=
"

The setting of the A P, Oaln control does not affect the mensurement and may
e ol juated to provide sufficlant hesdphone output te cake the reguirsd cbaarva-
tlons, Adjust the G W.0, coentrol until = point Ie found where the predominont
pitch of the beckground noise im lowest and & dintinot cryetnl ring in honrd, Hote
this aetting of the C,W,C., centrel, Disconnect tha oryatdl fllter froo the cireult
by turning the Selectivity switch to the Off position. Onece more pdjust the C.W 0,
control for the lowset predesinant pitebh of Background nolse and nots the sstting,
If the I.F, amplifier 1s corresctly alipgned o the oryetal filter frequency the

=1B- Li
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setting of the G W.D, control will be the same for both tests cutlined above, If
tha two aettinge Aiffer pérform ths somplete I.P. Asplifier olignment procodurss in
folleving paragraph =3

L3, I.F. AMPLIFIER ALIONMENT

The intermsdimte frequoncy of the MRO-50 ia LS55 kilooycles plus or minus 2
kilocycles, The exact frequency ia determined by the quarts erystal rescaoster, T-1,
need in the aryelal filter,

The 1.F. traneforsars, erystal fllter and C,¥, csclllater transformer ere flt-
ted with individual alr-type varisble trimmer cspacitors for alignment purposes,
~Thess adjustments are located on Figure Numbers b and 10,

The preliminery slignrent progedurs is as followe:

(1) Conuect the high sutput lesd of ar mecurately calibrated signal gene-
rator to Lhe stotor portion of the sixer asetion of the main tuning capmel tor, C-5C,
and the crounded lead to mny convenleni polnt on the ghassis, This ia & direct con-
pectlon.

(2) Concect &n sutput meter havimg an £ or 500 ohm resistive load w0 the
patching nutput terminals on the Heceiver, As on alternative a high-lspedance 4.C,
voltmeter may be connected to the phones jack,

{3} Set the Contral ewiteh at O W,

f4) Set the A, V.0. ewitch av Off,

(5) Set the Phaeing contrel at =ers,

{B) Het the Salectivity awiteh at B,

(7) Set the A.F, CGain control at 10,

(E) Set the H,F, Gain éontrol at 9§,

{9) Turn the modulation of the sipgnel genecrator off to provide a atandy

T |
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3.%, test wignml tuned to approximately 455 kilocyeless.

Ad lust the outzut wetenuster of the signal generater to provide o slgnal of
spproximataly 100 mlerowolts, The C,9,0, control must be wot to provide an audis
beat-nots At soma frogquoncy between hon and 1000 oyales per oecond, The prosonce
af thim bent note cen readily be determined by tedporarily connectilep hewlphones or
A Loudepeakar to the Recelver, If d1fficulty ie encountersd 12 cbtaining such &
teat-note an od justment of tha C W.0, transfermer trimmar capacltor, G=01, must ba
nadm,

¥ary the tuning conirel of the signal gruerator very elowly betwecn the fre-
quencies of USY mnd LST kilecycles, At one fraguency between these limita the o
arplifier of the recalver will ahow A wery definite gharply peaked reaponse, ae in-
4léated on the outpat meter, This froguency i» that of the cryetol filter cryatal, .°
T-1,a0d I, F, alignment, as cutlinad below, in mnde ot thia frequendy, W% f:'_ N

While making [P, meplifier adjustments it will ba neceasary to retard the at-
tenuater of the slgnal pgenaratpr if I F, amplifier gals incresnes to a polnt whare
pverlond poours, Witheut altaring the freguency sotting of Lhe algnal generator
sot the Selmctivity switch at Off, the Csntrel awiteh at A.M. end turn the modulae-
tion of tho signal generator On, The I F. trimmer cspacitors C-34, ©-33, G=45,
C-4f, C-50 mnd G=51 ohould m% thiw peint each be carefully adjusted lo Give & saxi-
pum resding on tho output meter, The order in which these oljustsente are perforo=
ed ia mat iEportant,

Upon complation of the above ad jurtments set the Selectivity swltsh at 1, 3Sat
the frequency of the signal generator 2 kilocycles higher and ad Jual the eryatal
filtar trimess sapasitor, €=33, for & maximum output meter indication. After sak-
ing this adjustment set the Selectivity control at Off gnd return the algnal gener-
ator to the exnct gryetal fraguescy (2 kilocyclee lower}, Tune the Selectlvlity
oompensating trimaar capaciter, C-38, for & maxlsus rending on the oukpat matar,

The Fhasing control as set at the factory should need me further attentios,
Hhen esrrectly set A predominant decreans in background level will be found with
the Selectivity switch nt poelition 5 and the Fhasing rontrol aet at zero. This
same mull point wheuld be found by rotatlng the Phasing control exactly 180 degreen,
If oot, & slight sdjusiment of the phans balancing capaciter, £-36, will provide
the proper unettlng,

Turn the modulation of the signal gensrator Off and eet the Control awikeh at
¢.¥, BRatats the C,¥,0. control to ite full cleckwise position, If in this ponl-
tion the dial control does net eolneids with 5 on its scele loonen the dial knob
and ronet At at 5§, et the £.¥.0, control to zero beak with the algnal generstor
aignal, If zerp beat dgos not ooour at O on the contrel dial earefully readjust
the mir trimmer capaciter, O=Bl, of the C.¥, oselllater tranaforzer, T=8,

Wl OENEEAL COVIRAGE ALLGHMENT

The data given in this section sppliss to the General Coverage allgnment of
the E.T. oscillator and B P, meplifier stages of all ooil sats, The originsl
alignment at the Hatlonal Latoratories i acoomplished by the use of preclsion,
erystal-controlled test macillators, Ho realignment phould te mtiempted unleas &
reliable test aignal source is available, In the cone of Cessral Coversge H,F, oe-
clllator aligmeent, o test signel epurce with an accuracy of 1% or better ia rFew
quired. Tor Bandsprond alignment the calibration mccurscy demands that the test
signal ssurce have the soouracy of precision-calibrated crystals, The entire range

-0+
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BANDEWITCH SHOWN

IN GEMERAL

GOVERAGE POSITION
- NOTE: INOUETANGE ADJUSTMENTS AT FORITION NOM ARE A% FOLLOWE!

1. A& D B C O SETH-« LODP OF WINE INSDE GOk POAM--- DONDUNG  THE
LOOF ONE Wiy B8R THE OTHER ADDS ON SUBTHAGTS TG THE INODUCTAWCE .

F 0 COW BET---ADJUSTABLE ONEC (RBIDE COIL FORM... MOVING THE RISE
TOWARD THE CENMTER OF THE GdaL DECHESSER INDUCTAMNCE .

. E,FO,H B8 J 0OIL SETS=-: A& SHORT-GIRGUITED TuAM OF wWIRE ASOEND THE
DUTEIDE OF THE COHL---MOWING THIE TURNE P OR DDWN VARILT THE
ENQUGTANGE «

IHBUCTANCE ADJUBTHENT AT POSITION WOS 8,00 8 13 oOF o0L SETH a0,

E,0, AL, AR B AR IS5 & LB OF WRE INSDE EONL  FORM... BENDIND THE

Laor oNE  WAY OR THE GOTHER VARIESR THE INDUSTANCE,

Flgare Bo, 7. Typleoal Ooll Set Shewirg Alignment AA juntment Locationo

of teot frequencies required may be obtained by the uss of nine oryetale operating
at thelr fundsmentnl snd hormonle frequencies, Tha frequency of theoe cryatals la
as follows: 0,05, 0,1, 1,0, 2,0, 3.5, 5.0, 6,8, 7.0, 7.3, 1.4 and 15 megacyclen,
- [ Tm 33 1l L

The need for realignment of tha H. P, cscillater of any bansd 18 indicated when
the frequency calibration of the Receiver dial is in error by mors than 15 at the
high frequensy end of tha band in guestion, If 1t is dotormined that reallgament ia
necessary procesd as fellowal

{1} Connset an output metar té the Recelver as desorited in saragraph

He® af thim Smetlon snd Alsconnect the antennn,
(2) Set the Control switch mt A M,

(3} 3Bet the A V.C. swltch at Off,

(L) Set the Selectivity switch at Off,

(5) Set the B,F, Onin control at 10,

(&) Set the Bandepread awiteh in thc Ceneral Coverage noaitlon,

(7) Set tho A F. Caln control to provide & suitable output level,

{¢) Check the position of the Ant, Trim, and Osc, trimsmer controls, & &
Allgrment should be made with both of the pointers on thece controlae io m vertical
posltion with the arreow-head polnted towards the top of tha RAeoeiver,

~21-
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The Tfollowiong Alignoent Chort glves the siep-by-sifep procedare to fellow in ef-
fecting tho Oonersl Coverppe mllgnment of each ccll oet, It 18 leportant that thae
chart of ad fustzents 1o athered to in the order shewn, It wi1l be noted thot Uener-
Bl Coverage alignment affects Dandepread aligament, but that od Juetweont of Band-
spread alipgnment doon not affect Joneral Covernge,

Particular gare susl be tokden when Ad justing the high-frequency pecillator
trigrer, C-26, in each coll wet, It ig imperative that the hlgh-frequéncy oscilla-
tor lu wet to operate at a frequéncy sbove the R F, amplifier frequency and not De-
low, This can be checkwed by tuning in the image of the teat elgual which must ap-
pear GG kilocyelen lowar on the Hacelver dial, If it is found that the lzage docs
nét appéar at thiu éial eettimg the H,P. cwcilletor 13 lncorrectly adjusted and the
capacity of the trimmer capoclitor, C-26, muat be deorsaced until the imapge and fun=-
Aamenital signnla sprenr at the proper goints on the dial, After the high-frequency
oscillator is corractly calibrated the i, F, amplifier trizsers, (-2 and 0-15, and
the pixer trimmer, C=21, showld be ad justed for maxious recelver gain as mensured
by the cutput meter, Ooll rete & ond D do not uee a first BEF, anpllfior triamer
tut are peak=tunsd by the use of the Ant, Trim, eontrel aver the full fraquency
range of anch coll eet, Ii may be desirable te allgn the B.F, Aaplifier trinners,
0-2 mod C=15, and the mizer triomer, C-21, uelng Hecelver Tackyround noise os an
indication of saxizus gain, rather than tho signal sdurce, If this alteranile method
of alignzent 1a uaed the point of raximum pain is that setting of the tripeers which
provides the loudest Hecelver background nolse, However, It is possible to align
the B, F, asplifier and sizer stages to the Image fregquoncy using background nolse
as an indleator., A gheck of this poonlbllity 1s to tuns in the image signol — Lf
tha lpmge le wemker than the fundacental sigoal the T.F. asplifler and mizer ntages
Ars gorrectly allgned.

forrection of tradeing erroro of the H,F, asplirior and sixér atageo at the
low frequenay limit of sach coil set is scconplished by the adjustmests listed oo
the Alimment Chart, The sctusl tracking of thess stages may be checwed hy pressing
ths sutalde rotor plated of the maln tuning copsciter wection toward or awny from
the stator in 8 manner aseuring that the rotor plates will soring back te their
original position, Any changs in gepacliy should deorease the Receiver gain if tho

stage ir trocking proporly.

The locmtions of the ad justments referred to on the Gencral Coverage Chart are
shovn on Figare Nusber 7. Esch varieble om the chart ia fellewed by & nusber in
parentheoie to 1demtify ita positicn on the respective coll sat, Schematie o lagrasa
of each of the plug-in coil sete are farnirhed on Plgure Humbers 11 and 12,
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GENERAL COVERAGE CHART

Vi
Coil AdJust Signal Source Ad just to Recelve AdJust for
Step | Set and Recelver To! Test Signal Mazimum Output
1 A 30.0 Me, Trimmer copacitor C-26 | Trimmer capacltcre
(Pon, R}, £-21 (Poa, &},
C=1% (Fou, ),
2 A 1L 4 Me, Inductance &t Pos, No, | Inductance at Fos,
16, Bos, 13, 11, 9,
3 A B.c Me, Check step 1, Re=-
peat ateps 1 and 2
\ 1f neceasery,
1 B 14,4 pe, Trimmer capacitor C-26 | Trimzer capacltors
(Pos. 8), c-21 (Fes, 6;,
C-1% (Pow. W), C-2
(Fos, 2),
N2 B T.0 Me, Industance av Pos, No, | Inductance at Fos,
16, Nos. 13, 11,9,

3 B 14,4 Me, Check step 1, Re=
peat ateps 1 and 2
if necessary,

1 e 7.3 Ne, | Trismer capaeltor C-26 | Triwmer capacitors

- (Pos, 1), c-21 (Pos, 6),
2-15 (Pﬂ.. uja G2
(Pou, 2). \
¥
2 [+ 3.5 He, Inductance at Fos, lo, Inductance at Pos,
16, | Hos, 13, 11, 9.
2 c 7.3 Me, Check step 1, Re-
; peat steps 1 and 2
if necessary,
b D 4,0 Ne, Trimmer capacitor C=-26 | Trimmor capacitors
(?nil B}o ‘:""a (I‘ﬂ-'ﬁ. E)'
; C-15 (Tos, '), 0=2
{Fos. 2).
2 o 1,8 Me, Induetance at Fos, Mo, Inductance at Fos,
1k, ) Nos, 13, 11, 9.

3 o L O Me, Check step 1, Re=-
peat steps 1 and 2
if necersary,

/
¥ g o
i
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GENEHAL COVEHAGE CHART (contio)

_CHT ‘.l-d,[lun. -E-isnu.‘l. Source Ad just to Recelive 2 AdJust for
Etep| Bet and Hegelwer Tot Tent 3ignal Hazious Output
1 ) :!_D. F-.-I:- Trimmer capacltor c-2h Trimmer capazitors
lrﬂ‘l. ﬂi C=1 {Pn'u+ E’}. E"lﬁ
(Pos, L),
2 ] 1,0 Ma, Podder cupacitor ¢=100
(Pos. T).
3 K 1.4 M, Inductance st Pos, Fo,
16,
Ll E 2.0 Mz, Check atép 1, He-
peat staps 1,2 and
5 AT necessary,
)1 F 0.9 Me, Trimeer capacitor C-26  |Trimaer sapacitere
{Pos. 8). C=21 (Pos. E), C=15
(Foa, W), Cu2 (Fou,
2)s :
- F 0.5 Mo, Faddsr gapmciter G=100
(Pan, T).
F 0,7 Ha, Inductance at Fos, Mo _IE-,
L F 0,9 Me, ool step 1. He=
r eot oteps 1, 2 and
3} if pecessary,
1 & Loo Ke, Trimmer capacitor 0=26 Trismer capscitora
(Pos, E). C-71 (Pown. b), C-1%
(Fos, 4,
e | 2 1) 200 Ke, Faddar aapaciter C-100
{Pos, T).
3 g 300 Kc. Indvotance at Pow, ¥o, 15
i o uo0 Ke, hack atep 1, Ho=
at stepn 1, 2 and
1 Af necessary.
:
x
. e T 4
i i

26



GENERAL COVERAOHE CHART (CONT D)

r{'—.
Coil | AdJjust Signal Source Ad Juet Lo Recelve Ad Just for
Step | Set and Roceiver To: Test Signal Maxizum Cutput
1 H 200 Ke, Trimmer capacitor C-26 Trimmer capacltors
(Pop, B). =21 (Pox, 6),
C-15 (I'ss, 4), C-2
(Pos, 2),
2 H 100 Ke, Faddar capacltor C-100
(Pos, 7).

3 H 150 e, Inductancs at Peoe. Yo, 16,

4 R 200 Kz, Check otep 1, Fe-
reet ateps 1, 2 and
3} Af neceassary,

1 J 109 Ka. Trimmer capacitor C-26 Trimmer cmnacitors

= (Pos, 8). C-21 (Fos, &),
c-15 (Pos, L), £-2
(Pos. 2).
2 J a0 Ke, Padder capacliter C-100
(Pos, 7).

3 J 15 Ke. Inductance at Fos, No, 16,

4 g 10C e, Chegl sten l, ERe=
paat oteps 1, 2
nad 3 4if necesaary,

1 AA 30 Me. Trimmer capacitor C-26 Trimmar cavacltors

2:,5”-‘1 (Po.l 1}. E—:'-l ':POB. ‘j}.
- ¢-13 (Pos, ?).
rAaw c-2 (Pos, 1).
|2 AA 27.2 Me. Fadder cspocltor C-25 Padder capacitors

' (Fos, 8), ¢-20 (¥os. 6),
C-14 (Poen, 1),
f=1 (Pos, 2),

3 AA 28 Me, Inductence at Pos, ¥o, 16, | Inductance at Fos,
Yor. 13, 11,9,

Iy AA 30 Me, Cheeck step 1, Re=

peat steps 1, 2
and 3 if necessary,

w@he .
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- Coll | Ad Just 3ignal Seurce ; Ad Juet to Hezelve
tep | Set | and Hecelver To: Toat Glgnnl
1 | aB 35 Me, Trimmer copazitsr C-26
. (Pon, B},
2 AB 25 Me, Fodder capaclitar C-100
(Fou, 7).
3 AB 30 He, Inductanor at Pon, Ya, 1h
] AR 35 e,
..-i-'
1 A2 71.5 Me, Trimmor gapacltar C-2H
a2 | o (Foe, 7),
I
&
£ AZ 2l Mz, Padder capmcitor 0=25
(Fos. B).
3 | AC 21,3 Me, Inductence at Pos, No. 16,
LA 21.5 Ma.
L]
b
i
1

GEVZRAL COVERADE CHART (CONT'D)

o

Ad just for
Haxisuw Output

Trimrer En]:m.t'.]. tore
I:-ﬂ {Fﬁ"\. b}'l
0=15 (¥os, U},
g2 (los, 2),

Fuddor g¢apaclitors
£-99 (Pea, 9},
=% (For, %),
C=37 (Fen, 1),

Industanss at Poa,
¥ox, 13, 11, 9.

Cheel: mtop 1, He-
peat steps 1, 2 and
3 if nceowsary,
Cheaclk ntep 1,

Triamer capaclisrs
o-ZL (Pos, 5).
t-15 (Fes, 3).
g-2 (Pos, 1),

Fadder capacitora
0=20 (Fouw, E),
G=14 (Poa. W),
C-1 (res, 2),

Inductance at Fou,
m"i_ 13, 11,9,

Chock mtep 1, Re-
poat stepa 1, 2
and 3 1f neroesary,
Check step 1,
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B, BANUEFHEAD ALIGIHENT
e

Thoe duta given in this sectlon appllea te tha Bandepreod Allgnemmmt of the high-
frequency oecillator, B,F, arplifler and mizer otages of coll sete A, B, ¢ and D,
It iw important that no Bandspresd adjustoects are sale until after completion of
fenearal Coverage allgnment ae Goneral Coverage adjustments affect Pasdspread align-
- 1.1

The noeal for realipgnment of tha H.F, ocseillator of any bond Le indicoted whoa
~nthe frequency calibratlon of the maln tuning dinl 1s in error by more than &F divi-
L mlone, To effect mliznmont Lhe Recelver controls are aljustsd the samo as cutlined
4in Seation L=l sxcept that tle Bandspread swiich on each of the plug-ln colls must
"be in the right-hond or Bandspread posltlon,

2.
]

The procadure in effecilng Bandspread aligmoeat is aceomplished by ndhering to
the instructions given in the Baodspresd Alignment Chart, The procedure 1z similar
ko thet for General Coversge except for the methed followed in checklng trocking

arrors of the R, P, asplirier and nlxer stages at the low-frequency lislt of each
eoll got, To segure pn indlcetian of nroper tracking sheck the setilng of the Band-

spread trlzser sapaciteras 8=1, 0-16 and 0-22 for the yositlon of maxisum Eecelvor
rg!.n. Any chenge in enpacity should decrassa the Heceliver galn indlcating proper
scking, The use of the trimmer capacitors 0=3, 0-16 end £-22 for a tracking
ghack Bay deatray thelr proper scttinge therefore thoy must be sarefully rechogked
at tha high-freguensy llalt of the coll set, The location of the od justzents re=
farred to in thils sectisn are ehown on Flgurs Nuoher 7, ZIach variebls pn the chert
is Tollowed by & nuber in parenthesis to i1dentify ite ponitlon om the respestive
goll wet, Schematls dingrarms of each of tha four conbiontion Bandspread snd Geperal
Coverass coll eeta A, B, ¢ and D are furnished on Flgure Musber 11,

£, FIEST R.F. STADE ALIGHMENT WITH LOW IMPIDANOE TRANSMISEION LINE

If & lov impedance transmidesion 1ine 14 to be used with the Recelver, it may be
neconsary to realign the firet R.P. amplifier at the hlgh-fraquency end of sach
tand, The tracking of the firat R F, aeplifier stage on each ¢f the ocoll ranges mey
bt checkad bW rotating thas Ant, Trim, control. If two definite penks ln cutput are
obeerved while rotating the Ant, Trim control, the firat R ¥, asplifier stage is
tracking gorrectly And the setting &t either pesk is correct. The leck of a peuk
in putput or the mwrasence of only one penk indloates the stage 18 not tracking pro-
perly and gcorrectlsn should be mada, The General Coverags adjuntmonts affect the
Pendapread ad justmonts snd must therefore be performed first, The followlng proce=
wo-em mhopld be adbered Lol :

{a) GCENERAL COVERADE

(1) Set the Bandspresd switch on esch coil to the laft-hand aids or Cene-
ral Coverage pesition, Adjust tihe Recelver for normal operatlion me Tollows: Contrel
awiteh at AN, , Selsctivity swlich at Off, Ant. Tria control pointer set in & ver-

"*#1=01 position with the mrrow heoad towards the tep of the Receiver, AT, Galn con=
;r{t‘?ﬂ set at 10 and the R.F. Gain control eet to provide s sultable signal leval,

(2) Connect the mntenna Teaders to the Hegeiver antanno tersinals and
tune the Recalwver to the signal shown in step 1 on the Genaral Coveroge Allgozent
Chart for the coll set te be aligned, Adjust the trimmer cepacitor, C=2, for saxie
mam sigonal cutput. Goldl setw & and D do not use m first A, F, amplifier General
Coverage trimmer btut are pesk-tuned by the Ant, Trim, eontrol over the full frequen-
ey rengn of each coll sat,

Bl g *! L —27- e
e e T e
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T,

BANDSTREARD ALIQUMEET CHART

HOTHi Do not effect Bandapresd Alignoent until after completion of Gansral Coverage,

Ad just 3ignal
Coll | Source and Ad just to Racelva Ad just for
Set | Sot Regolver To: Teot Signal Kazimum Qutput
1 A 0.0 Ma, Trimier papacitor C=27 Tricmer nnpncu;; -1.“--22
(Fos. ). (Pos, 5), C-16 (Pou.
€-3 (Fon. 1),
2 A 27.2 Ke, Fadder empasitor C-2% (Pos. | Podder eapmeitors C-20
15}, (Fon, 14}, C-14 (Pos,
12), &=1 (Poe. 10).
3 A 0.0 Me, Check Stap 1, HRepoat
Step 1 and 2 L¥ ndcan-
sary, Checkc Step 1.
J._'.l. B 14, 4 Ma, Trimzer capscitor C-27 (Fos,| Trizser capocitors (=22
7. (Fow. %), C=16 (Fos. 3),
€=3 (Pes, 1),
2 | B 14,0 Ha, Fadder copacitor G=-25 (Fos, | Palder cnpacitors C-20
15}, (Pom, 14), C-1k (Paos,
12), 0=1 (Pow, 10).
318 14,5 Me, Chack Step 1. Nepeat
Steps 1 asd 2 Af nesas-
pary. Check Step 1.
1 o T-3 e, Trimmer capmeitor (=27 (Iow, | Trimmer capaocitors J-22
- ?}l- {Pﬁ.i E}I ='1-E‘ {rﬂ'. }!q
£-3 (Pos. 1;,!, . y
g o 7.0 He, Padder capacitor 0-25 (Fos, Paider capacitors C=20
15). (Pow, 14),, G=1L (Fos,
12), C-1 (Fos, 10),
o,
P ¢ 7.3 Ma, Oheck Step 1. Repeat
dtepa 1 and 2 If negeis
eiry, Cheok Stap 1,
1 D L0 Me, Trimmer cepacitor C=27 (Fos, | Trimmer cspacitors C-22
T]l ['F"i E}I u'-‘l'E {F‘n‘i .!]
; 0-3 (Paw, 1),
2 D 3.5 M=, Padder capacitor C-29 (Pos, | Padder capacitor C-20 0 .
15). _ (Pos, 14), C-1k (Fos, Rl X"
- 32), 6=1 (Pon. 10), B%
3 D Lo Me, Check Step 1, Repeat
, Stéps 1 and 2 1f necen-
sary. Obeek Step 1,
H
J:. = I
l.-\.\. 1 ] k lll .'m-
T S T T e iﬂ.!i £
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GENERAL COVERAGE CHART

Vi
Cotl Adjust Signal Source Adjust to Recelve AdJust for
Step | Set and Recelver To! Test Signal Mozimum Output
1 A 30.0 Me, Trimmer copacitor C-26 | Trimmer capacltcre
(Pon, R}, £-21 (Poa, &},
C=1% (Fou, ),
2 A 1L 4 Me, Inductance &t Pos, No, | Inductance at Pos,
16, Hoa, 13; 11, 9,
3 A 0.C He, Check step 1, Re=-
peat ateps 1 and 2
L] Lf neceasery,
1 B 14,4 pe, Trimmer capacitor C-26 | Trimzer capacltors
(Pos. 8), g-21 (Pos, E;,
C-1% (Pos. 4), C-2
{Fos. 2).
N2 B T.0 Me, Industance at Pos, No, | Inductance at Fos,
16, Nos. 13, 11,9,

3 B 14,4 Me, Check step 1, Re-
peat ateps 1 and 2
if necesmary,

1 c 7.3 Me, | Trimmer capaeitor C-26 | Triumer, capacitors

- (Pos, 8), c-21 (Pos, 6),
£-15 (Pos, W), C-2
(Pou, 2). \
¥
2 c 3.5 Me, Inductance at Fos, Mo, | Inductance at Pos,
16, | Yosg, 13, 11, 9,

2 c 7.3 Me, Check step 1, Re-
peat steps 1 and 2
if neceesary,

b D 4,0 Ne, Trimmer capacitor C=-26 | Trimmor capacitors
(Pas, E), =21 (Por. B),
: £-15 {ros,. '), 8-2
(Fos. 2).
2 o 1.8 Me, Industance at Fos, Mo, Inductance at Fos,
1k, ) Nos, 13, 11, 9.

3 D 4 0 Me, Check step 1, PEe-
peat steps 1 and 2
if necersary,

/
¥ o S
: . e
i

-

s LT g
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chuns of failurs, excluding tuben, will probably be dus to breskdowh of a ospanls
tor or realator, :

Bypass or filter capmoliors which develop poor cfanectlens iaternally, or
which haceme opon-circulted, will couse decroassd seneitivity, opaclllation or poor
alablility, The defactive unit enn be located by temporarily connectiog & food ca-
paciter Lo parallel with oach capaciter that ig under suspicien,

Fallure of any bypase or filter capacltor say sesripusly overlosd raslstors in
penociated cirouits, Overlosd of sufficlent smpnitude to parsAanantly AASOEe & Te= T80
sleior will causs the gurfnce of the reslptor to be scorched, =aking the defectlve -"'-’.-"ﬁ‘.
unit enay Lo looate by vlawal inspectlon, o i

Cpen or dhopt-rirculted rasiators can be definitely located by scasuring Lhe
resintnnce of ewch individual resistor, The schematle disgram should be consulted
t0 Zake sure thnt any particuler remletor under teat im not connected 1a parallel
with some other ciroult element which might produce a falas Doascresent,

Leone connéntlons whieh cause Intersittodt or nnlay operatlen can oftan be
T found by tepping, or shaklng any component under susplcion with the Recedver ad just-
#d for norscl pparation,

5.3, STASE GAIF MEASITHFMENTS

The sansitivity seasurssents listed hereino sre pods with the Recelver sst wp
an apacified in Seotipn 3-2 exespt thet the A ¥, Goln eontrol in set at 10, Connect
an gutput meter with an impefance to mateh the Hecelvar cutput cireuvit 4.e.. B or
BN ohea to the putput torsinal panel in plase of the Leudspeaker, It is impertant
that the proper cutput ispedance match be oheerwved,

Qonnect the Righ output lesd of the elpoel genecator through & 0,0l &F soup-
ling caphoitor to the grid cap of ench tube ms specified in the following tabla,
The ground lead of the ganerator ls connected Lo Any convenlént chasuls polnt,

The simmal gensrator, using sadulation, is varled between 457 and LUST kilocycleas
untll s pronouncsed pesk reading In ohtained on the ocutput meter,

= With the penerator attenuated tp provide s one watt reading on the output meter
the signal generater atienuator should reed within the 1imits speeified in the fol=

lawing table:
TERMINAL TEIT SIGHAL

Mixer Orid 100 = 25 Miorowlte

First 1.F, Orid 1600 & 100 Migrovolts

Second I TF, Geid B0, 000 #5000 Microvolts
: iy
5-i, VOLTAGE TABULATION A
REUEELPE

All voltags measursments should be made uslng n high-izpedence vacuum tubs volt—
meter, FHeadings tekoen with any other type of instrument will differ sooewbat depend=
ing wpen the input resistance of the meter, TVoltmeter resintance should be ten
timem larger than the resistance of the elrsult moross which the voltoge is memsured
@therwiso the woltwnter will indicate a voltage lower than the actual voltage pressat,
The tube socket voltage tabulations contalned im Figurs Kusber § were taken using &
vacuus tube voltmetar with an input resistance of 11 megobae. All voltages ""j" g

L ]
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_ Pigure ¥o, 8, Tube Socket Voltages %

Esagured between specifled Eockoet tersinales and chasnia, The control ssttings to
be cbaerved are shown on Flgurs Fumber &, ; '

f=5. MAIN TIMING DIAL

¢

=. The saln taunlog dial should noroally glve oo trouble, If, howsver, the dial
suuld bocoms resowed from the Recelver it sust NOT be operated until mounted on thae
chipaeiter shaft WITH SET-SCREWS TIGHT., This i becmuss the dial ip only desizned

to rotate for ten revolutions (0 to 500) mnd if turned farther than this the mecha-
nior will be demaged, When mounted on the capaciter, limit stops protect the dlal ™
provided the asssnbly In mede preparly. The procedurs Tor re-sounting the dial is

as follows: . i

(8) Place the Alal on the cepaciter shaft, tighten set-screws and turn
dinl epunter-clockwise to fully mesh capacitor rotor plates soc that the tipa of the
rotor plates are flush with the edge of the stator plates,

[t) Looassn eet-screws and rotate dial slowly until the dial resding has
dmgrennsd o zero,

E (e) Tighton the set-mcrawe, : B
\

The tipw of the rotor
".1-... Ly 1T

tj‘, (4) Check position of rotor platos at sero.
S Lt oy
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must te flush with the sdge of the stator nlates, A slight adjustsent moy be
#onecononry nnd this 1o dome Ty looscning tho sot-screws, odjustleps the poslilon of
tut dlsl and Lightenlng Lha net-earows agaln,

If 1t o nocessary to remove the ii{al at sny future time, turn to 250 before
removong Lhe dial and do not alsturb the setting of elther the disl or cepacitor wn=
t1l reassombled,. If in deubt about the correct pomltlen, inspect the sprlogs oo the
Brek of the dial, Whan the digl resds 750 thase eprings should he atrolpht-up-ond-
down, they must not be tipped te one oldo,

It is lwpertont thet the bockplnto and dial do st become weparated, The back-
plate is held ln plece Yy Lwo apringa eo that Llis gear teeth mesh with the 4isl £ B
toeth in ecorsect relaticnahilp fer proper Jial opecmtion, If this backplate chould ba
sprung nut of place, 1t mey reaturn to an incorrect noslition and the nrouer dial nun-
bers will net sppesr in the windows when the dial La used, To ascertain that the
two parts are in correct positlon, prooeed ne followe:

(] Losate emall windew near cuter periphery of dial backplate and alut
locate Alnl nusber window on fuceé of dilal which fa 1807 remgved fram tha small Dack-
plate window,

i ™
(b)) Hald dial = Lackplats lles flat in pulm ef left-hand and with right
hand rotate Alsl R=neh untll 750 appears in previously located dial window.

(e} Ir diml Le properly sdjusted it will be roted that tke pointer at rhe
oubtor edge of Lhe small window lines up with a mariced toolh on the dial iteelf, It
will be found that the dial and baskplate can be anved ac that the backplate polnter
will meah between teoth nt polots sgui-dismtent fror ewriked tooth in elther divection,

(d) 1Ir by ehncking me in paragraph (c), the dial i found mnot properly sd-
Justed, it will be necoseary to soparats the Dackplate from the dial far enough té
btring the tus gears sut of memh mnd then re-mesh the two ports until the proper sat-
ting is found, A number of triml settinge may be required tefora thas correct mash
is found,

56, SLIDE-NULE TUNING DIAL

The slide-rule tunlpg dial seeesbly has bean adjusted ot the factory for me=
gurute synohronisation with the mizromater dial, IS mot tampered with this mecha-
“=nlem will provide cemplets fresdom of mechanical trouble over & long perlod of com-
tinusus ume, It is driven by an anti-backlash tuning gear ganged with the main
tuning disl, The slide-rule dial polnter im controlled by a string-drive -asseatly,

If replacement of the strisg-drive sord In reguired it will Be necessary to
raagye the Recolver chassls froo {te cabinet or wraparcund, Befors removing the
Blcroneter dial refersnce should be made to Paragraph 5 of this eactlon for proper
mathod of resowal, Figurs Nusber 9 Llluetrates the proper method of replacing
the gord, After the cord has been replaced and befors the Reacciver is returned to
its cabinet the mlcrometer dial should temporarily te replaced (Sese Furagraph 5-5,)
ind the allde-rule pointer correctly set in the following mannert

BOTE :
This procedurs may alss bé uséd 1f & check is deslired

to asoure that the slida-rules d4ial polnter i properly
synchronizod with that of the maln tuning diel,

iE 4 ~e= * S

Th g
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{a) Cneck the meln tuning Alal at zerp on Ita dlal wmeale. The tips of
ths rotor plates shauld Ba flosh with the edge of the atator plates,

{3) 5et the Yand sslcctor control a0 that the D coil set szale mypoors,

() 'Smt the maln tuning dial at 490 pn itm dial scule, OCorrect setting

of the elide-rule diml pointer le 4 megesycles on the dial scals, Draw the slide-
rule pointer aleng the cerd to itw preper ponltlon belng caraful nol Lo disturk
the setting on the micrometer dlal, After the correst eottliag has Teen phtalned

wee A szall amount of g£lyptol or household cement to fastes the dial pointer ao-
pursly in plsce on the cord.

FASTEN SPRING HERE 4_-\““ CORD AS GHOWN,
ERETER BIPIHERS o LOOP CORD AROUND
i PULLEY,
@ =
LOOP CORD AROUND PASE CORD THRU
O PULLEY. FOINTER SLIDER O
E} A5 GSHOWH,

HOTE : SOFD SHOWY ERPQSED FOR CLARITY.
CORD LENGTH 3 778" INGLUDING
SPRING AND GLIP,

Figure ¥o, 5, Instrusticas for Dial Cord Replacement

B 3 -
ﬁ;‘-é-;"
e
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_PARTS L1S®

o AT, 0O, |
STHROL PUSOTION ___| pescurrrion — el
CAPACITORS
C=1 T=1 Banisproad Palder used on| VYariable, mir dislectris
A, B, 0, D, AA and AD Coll
sote
=2 T-1 Oenernl Covoarage Trimmer Voariable, alr dieslectirie
vesd on B, &, F, B, J, ki,
AR mal AC call asle
=1 T=1 Handopresl Triower uasd Yariable, alr dislactric
o A, B, C and D zoll sete
g4 | Antanna Trismer Variable, air dielectric
C=h Main Tuning Four-scctien ganged, olr dlelec—| SA1E552
tris, 225 snf, eax. par asstlen
C-%k | V-1 Tuning Fart of C-5
f-f8 | ¥=2 Tuning Part of 0-5
05 | V=3 Tuning Fart of 0-5
af ¥=l Tuning Part of C-5
o ¥-1 Orid Filter Ceramle, .00% nfd,, 450 view K5L6-1
£=7 ¥=1 Orid Filter Ceramia, .005 wfd,, 45D wdow IEZH
C=5 V=1 Grid Fllter Miza, .01 mfd,, %00 vdow JhhbB5h
=g T-1 Cathode Brpass Faper, .1 mfd., 40O vdew Dgay-11
3=10 | ¥=1 Sorssa Bypaaa Carnaio, .005 mfd,, 450 vdow EjlE=1
C=11 | V=1 Sereen Bypass Faper, .1 mfd,, W00 vdeow Dgar-11
€-12 | ¥-1 Flats Filter Paper, .1 mfd., 500 vdow DE2T-13
ﬂ-la ¥=2 Orid Returc Bypiss Carasia, 005 sfd,, 450 wdow Eqlb-1
C=1 T-2 Bandspread Pedder used oo | Varia®ls, sir dislestrias
A, B, €, I, AL and A0 poll
sota
Q=13 | T=Z Gonoral Coversge Trimmer | Tariable, mir dislsctric
ussd om pll soll sotm
G-16 |T-2 Bandspresd Trisser used | Varisble, air dlalectries
en A, B, €, D goll wots
=17 |¥=2 Cathode Hypase Paper, .1 mfd,, LOD wdow NE'.‘E.—.'I.‘I.
C=1% |¥=2 Sereen Eypass Geramia, ,005 mfd,, W50 vicw Egkb=1
0=19 |¥-2 Flate Tilter Faper, .1 mfd,, 60O weow D827-13
| C=20 |T=1 Bandwpread Fadder used on | Variable, alr dislectrie
£ A, B, 0, D, AL and AD coll
ants
=21 |T=3 General Coverage Trisser | Variable, alr dislectrie
uied on mll coll satas
€-22 |T=} Bandspresd Trimmer used | Variable, air dislectric
on ok, B, 8, D eall astw
0=2 ¥=3 Cathode Bypass Faper, .1 mfd,, B00 vdow Daa7-11
C=2 T:E Screen Bypaas Faper, .1 mfd, , UDOD wdow DE27-11
0=25 |?-U Handeprosd Padder macd Yariakle, sir dislsctric
oo A, B, €, D, AL and AC
coll mata
G=26 |T-4 Censrml Coverage Trimmer |TVarisble, air dislectric
ased o0 ALl ooil ssta
=27 [7=U Bandeprasd Prismer ussd Yarlabhla, alr dlalsctris
en &, B, C, D coil wotn
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PARTS LIST (cOMTiD,)

FURGTION

CAPACLTONS (QONT'D,)

L=

v

T-U Fenaral Covarnge Fuldmr

A eoll sot

5 aolil matb

Coeoll nat

[ eoil set

E goll mat

F coll set

0 epll mat

J eoll wot

AB eoll wet

Callbration AdJustmant Trim-

LT

V-li Grid

¥=b Fimts

V=4 to ¥=3 courling

T=5 Prirary Trimmer

Bridga Falonzing

Bridge Ealancing

Fhase Balance Ad just=ond

Phasing

Solectivity Compommator

T=5 sutput adjuslessot

Selectivity Adjuetl ng

Selesativity AdJusklog

Belectiviky Ad justing

-5 A, V. C, Pilter
Cathode Byrpnao

T=b Primary Trimmar

T-5 Secondary Trismer

¥=6 A V.G, Fllter

Fixaed, ealibeatlon padder

VY- Scrasm BEyrass

P=7 Frimary Trimmsp

T=T7 Sococdary Triommer

¥=h Flata Filtar

¥-] Load

T-7 to V-7 Coupling

A V.G, Fllter

T--'g Lo '—T cﬂ"ﬂ.‘pliﬂ!

| ¥-9 Boreen Brpass

Q.W, Due, Tunlng

T-8 Gria

T-% Fixod Tuning

T-8 Tuning Ad justing

D.C. Blocking

A, G, Line H_rpu...

A, 0, Line Bypasa

Fowor Supply Filter

Fower Supply Iaput Fllter
Fower Supply Outpat Fllter

DESCHIFTION

Higa, 0012 pfd,, Y00 wiow
Hiea, 007 afd_, 500 vdew
Miea, 0016 ofd,, 500 view
Hlgn, 0000 sfd,, 500 vew

Miea, L]0 amf,, 500 vdew
Ceramle, 350 mmf, , 500 wdow
Corasia, 100 maf, , SO0 wiew
Caraain, 50 =mf., 50D weow
Ceramio, 100 m=f, , 500 viow
Varisble, alr disleciric

Cerampic, 100 omf,, 500 wiew
Paper, .1 mfd,, kot vdew

Migm, .01l mra,, }O vdew
Tariable, alr disleecirie

Ceraale, 62 maf,, SO0 vdow
Ceranie, U7 maf,, 500 wdew

Migm, varis®le, 3.5 to 35 mmf,
Variokle, air dielectric

Mier, variable, 3.5 to 35 smf,
Yariable, alr dislectrio, 100 =af,
Coranic, 5 maf,, 500 wdew
Caramle, 10 mef,, S00 wdew
Geramic, 10 m=r., 500 wdow

Paper, .01 mfd,, 500 vdew

Papar, .1 =fd,, 400 vdew
Yariable, air dislectric
Tarlable, alr dislestrie

Fapar, .01 mfd,, 600 wlew
Coramic, 10 maf,, 500 wiow

Paper, .1 ard, , 400 wiew
Tarlable, alr dislastrls
Varisble, air dielectrio

Paper, .2% mfd,, 600 wew
Ceramie, 270 mmf., 500 wicw
Ceramio, 100 maf,, 500 vdow
Paper, .01 mfd, , B00 vdew
Coramie, 3 mmf_ ., SO0 wiew

Higa, 0L ofd,, 300 wdew
Variable, air dielsctrio

Hiea, 001 wmfd,, 500 vdew
Gearmmiz, 100 maf., H00 wlow
Yariable, alr dislectric

Papar, .01 afd,, 600 sdow

Higm, .01 =nfd., 300 wdow

Miea, .01 mfd,, 300 view
Electrolytio, Wo+ho mfd, , 4TS5 wdow
Part of C=h%
Part of 0-b%

JHEG=63
JERR-A1
JaG6=21
JEEL-R2
HHU0-18
DEZRC-31
DEesc-I0k
DE2AD-UYT
DE2AC-10k

DE2nD=NZ1
DE27-11
JBEB=5E

JE35-3
JB5R=1
Dg3a-2
5h1 1655
0§ J2-2
A 1ENHL
U327 =401
DEEsD-Y26
DEeRD-426
DE2T=T
og27-11

Dg2T=7
DE2h0-4%3T
DE27-11

DR2T=19
J633-2
DE250-UT]

J695-h
.rubg—-ﬁi
BA:
JGE-EE:E
DE25t=30k

DE27-T
JhBE-55
Jabk-5h
115"*'5-3
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R=21

R-33

LLE 1

R-34

R-48
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DESGRIPTION

ETHAIL | FUNCTION
CAPAGT
=66 | ¥=T to V=10 Coupling
C-57 |¥-10 Threshold Tilter
e-LE |V-10 Plate Filter
G=b4 ¥-10 to K=} Counling
C=T0 |Tone Compenmmlar
C=-T1 |¥=11 Cathodn Rynana
C=Ta ¥=11 Sereen Bypasa
=7 V=11 Plate Filter
C=TH Toane
c-7 V=E8 to V=11 Coupling
g=7 V=28 Grid Bypaos
C=77 | V-8B to V=12 Coupling
C-78 |¥V=EB to V-13% Coupling
E-T4 ¥=12 and ¥-1% Cathode Bypasn
G=80 |Tone Cospenamtor
.51 Temperaturs Drift Compensator
=82 T=1 Flixzad Aandapraad Paddar:
A coil st
B coll set
C egoll sat
D coll et
C=E3 |T<2 Fixed Bandsproad Faddar
& coll aat
B sall net
Q eoll set
D eoll net =
-8l |7T-3 Fized Enndepresd Fadder
A moll sot
B goll aet
G oall et
D goll set
=85 |T-% ZJsodapreal Paldes uaed on
A coll mak
— |6=86 |T=4 Fized Divider used on D
aoll aat
0-57 |7T-U Plxzed Oeneral Covarage
frimmar
B eoll aek
Ak goll eey
AR oall set
AT coll wet
C=fE |?-1 Fixzed Ceneral Coverage
Fudder
A coll met
AR goll st
C=E9 |T-M Fized Temps raturs Compen-
sator used on B coll me®
090 |T=2 Primary Trieser ussd on
. H gall ast

TORS (COMT'D.)

Fmpor, 61 efd,, G000 vwiow

Papar, .1 ofd,, 400 vdew
Paper, .1 afd_, 400 vdew
Faper, ,0l mrd,, 500 vdew

Reotrolytle, 25 afd,, 50 wiew
Pmurl 15 mfd, , 100 vdew
Foaper, .1 afd, , 40D vdew
Faper, .1 efd,, YOO wicw
Popor, .01 mfd,, 50O wdew
Papar, .0l mfd., W0 wvdew
Ceramia, 100 mmf,, H00 vdow
FPapar, .01 mfd,, vdew
Papar, ,0L mfd,, GO0 vdew
Electrolytia, 2% mfd, , 50 vdaw
Micm, 0024 afd,, 1000 vdew
Ceramio, § maf_ , R0 wdaw
Caramis, fizsd

12 maf., 500 wicw

5 mmf,, 500 wiow

12 maf,, 500 wvdew

2.7 maf, , 500 vicw
Coaramic, flzed

2l ==f, , 500 wlow

5 mmf,, 500 wiew

12 maf,, 500 vdow

25,7 maf, , 500 wiow
Caramles, flzad

21 maf,, 500 wvdow

A ommf, . 500 wicw

12 mwaf,, 500 vdew

25,7 maf, , 500 vdew

Cerasle 10 ==f, , S00 wiew

Coramia, 21 mmf, . BOO wiew
Ceramia, Tized

10 maf, , W00 vdow
B maf,, 500 vdew
6f mmf., A00 wdew
bE. o, . 500 wdew

Mica, 1200 mnf,, 500 viow
Cerazio, 120 maf,, 500 vdow
Caramia, 10 maf,, %00 wiow

Ceramic, 71 mmf., 500 waw

DE2T-T
ga2 =11
BEEAT-11
BE2T-T
gk
DE2T-49
DE27-11
DE2T-11
ngat-T
DEa7-1
DE2RD-L21
DEET=T
D:Ei'-ﬁ
E
355108
HE72-}

DE2SD- 404
DE2ED-401
DE250-Ugl
DE25D-U12

D§ 250-410
DE28h=ko]
nE25n-lgh
DR2SD-l1 2

Dg25h-L10
DEzeD-lLol
DB2SD=-404%
DEXD-412
De&sn-lp2

Da2si.lio

DE2ED-41T
DE25D-L%
D8250-47%)
ng250-4139

J6EG=16
DEZ5C=130%
DE250-43T

DE250-410
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Droppiag

FARTS LIST {CONT'D.) Ao
| o ¥AT, ©a,
THEOL| FUNGTION DESCRIFTION TTFE
CAPACITORS (OOHT'D.)
ﬂ-—gl T-1 Ganeral Coverage Trimmar Oaramie, flzed,
Ak eoll aet & maf., 500 view DE25D-l01
AB ooil wet 10 menf,. 500 vigw ns2s0-lnz
A0 oall st 50 maf,, SO0 vaow DE2R0=11T
0-92 | T-2 coupling used on AR goll [Mica, 470 maf., 500 vdow J5h5 -85
115
C=0% | T=2 Osneral Coverags Padder Cormmio, 100 maf,., %00 wicw DA250-30u
used on AR soll wmat
O=94 | T3 Coupling used on AR eoil |Mica, 47O maf,, 500 vdew TB6%=55
Bet
C=95% | T-3 Oonaral Coverags Trimmer |Cerasie, flxsd,
AR coil set 5§ maf,, 500 wicw Dg250-401
AC poil sat bE =af,, 500 wiew nu?gn-h}g
0-86 |V-2 Cathods Bypasa Cormmie, ,005 mfd,, 450 vdew Lgls=1
G<87 |T=-l Cenearnl Coverage Fadder Yariable, sir dlslsctris
! used oo AH ooll set
v=08 | T=2 Goneral Coverage Fadder Varisble, air dielsctric
unad on AR coil wmet
=599 | T=-3 Ganeral Coverogs Padler Variabls, sir dislsctria
ussd on AR ooll set
C=100 | T=b Ganaral Coverags Paddesr Yariable, air dislectric
uoed on B, F, O, H, J and AR
coll mets
0=101 | -3 Oensral Coverage Paddar Ceramic, 100 maf,, 500 vdew DE2sG-304
used on AB sall mat
£-102 | =2 General Covermgs Triemer | Cerasic, GF maf., 500 vdow Dazs0-439
on AJ coil eet
C=103 | 1.7, coupling to X-1 Caramle, 10 ==f,, 500 wdow DEz2sD-4og
RESIBTORS
_|B=1 ¥=1 Orid Filter Fixed, 470,000 chms, 12 W, J509-57
-2 | V=1 Cathode Fized, 100 ohss, 1/2 W, J569-13
::E ¥=1 and V-2 Soraen Plzed, 2,200 chza, 1/2 ¥. ¥ 568-29
V-2 Qrid Pilter Fixed, 470,000 ohme, I/2 ¥, I5ER-51
:-:2 V=2 Cathoda Fized ohan IIIrE W, 4560 -22
.| BF Gain fentral Yarlable, ¥, ¥, , 10,000 ahse 4 :il
B=T V=% Injectar Orid FPixzed, 22,000 chms, 1/2 ¥, J5bg
R-8 | V-3 Cathods Pixod, 220 ohms, 1/2 ¥, J569-17
B-9 t:g Soresn Fized, 33,000 ohma, 1 ¥, - JHT1-43
E-10 | V=3 Orid Fixed, 22,000 ohmw, 12 ¥, J569-41
R<11 | V=l Plate Fixed, 22 ohma, 12 ¥, I569=5
R-12 | V-5 Orid Filter Tized, 470,000 chms, 1/2 ¥, Hﬁﬂﬂ
B-13 | v=1, V-2, V-Ii,6 Y-5 Scremn Plzed, 27,000 ohms, 2 W, J572
Bleeder
Bl | v=5 Gathods Pized, 220 ohms, 1f2 ¥, J5bg-17
¥=5 Cathods Fized, 330/1000 ohma, 1f2 ¥,
¥v-1, V-2, V.4, ¥-§ Scresm Fixed, 15,000 obhme, 2 ¥, J572-19

-3
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il 3 ~ RA¥, 0, |
—| STMEOL FIMCTION DESCHIFTION TTEE
KRESISTORS (COMTID,)
E-17 | ¥=5 Flate Fllter Fived, 2,200 ohms, 1/2 W, Jhb0-2g
B-18 | v<b Grid Filter Fized, +70,700 olms ., 1/2 ¥. JEGG-5T
R-19 | V-6 Cathods Pizod, 3% ohms, 1/2 W, J569-19
H-20 | 7<9A Plats Lead Fized, 47,000 ohea, 1/2 ¥, J569=45
BE-71 | "5" Mater Zars Ad jusimant Yerlable, W W,, 1000 chas 1 W, DEil=2
E=22 | V=7 Flate Load Fized, 1.5 meg,, 1/2 ¥, =53
R-23 | AVC Filtar Fixed, 1.5 mag,, 1/2 W, J569-63
R-24 | Y-9 Flata Fired, 220,000 ohea, 1/2 ¥, JEE9-51
BE=25 | ¥=§ Bcresn Filter Fized, 100,000 ohme, 1/2 ¥, J509-49
=26 | V- Sereasn Blacdar Figed, 100,000 ohms, 1/2 W, J5hG
B-27 | -9 Orid Fized, UT,000 ohms, 1/2 W, JhbY =L
E-28 Dimmar Yariable, W W_, 25 ghas Egl5-13%
B=-23 | V=7 Fllomesat Drepping Fized, B, 3 choe, 1 W, E0g8-14
E-10 | V=10 Fllamont Dropping Plzod, 4.3 phen, 1 W, EngE-3Y
E=31 | ¥=1b Drepping Fized, %,000 ghma, 10 M, E959-10
B=32 | V-7 Losd Fixzed, 22,000 oham, 1/2 ¥, J5bg-41
" R-33 | ¥-7 Lond Fixzed, 470,000 chms, L/2 W J569-57
R- ¥=10 Plats Flzed, 220,000 chma, 1/2 W, JEE9-53
E- V=10 Cathode Pized, 220,000 chms, 12 ¥, J509=5%
RE= Limiter Threshsld Cantral Yariable, 500,000 ches JoELl=2
B-37 | Limiter Threshold Tilter Pized, 270,000 chma, 1/2 ¥, J569-513
B=18 | Limiter Plate Piltor Fixed, E20,000 ohems, 1/2 ¥, JHEY b0
BE-19 | V=10 Plate Load Fizad, 470,000 ohma, 1/2 W, J509=5T
E-40 | Audip Gmin Control Tarisble, 500,000 chas E3uT-1
B=41 | Lisiter Output Divider Fized, 220,000 chms, 1/2 W, JEEI-E3
B=42 | V=11 Oathode Fixed, 2200 ohme, f W, J565-29
Luﬂ V-11 Cathode Divider Fized, 150 ohms, 1/ J53-15
Degeneraiion Fesdback Fized, bEOD ohme, 1/2 'I' J'E'?S*E;
R=l ¥Y=11 Audia Serasn Fized, 100,000 ohns, 1.!2 ¥, JEES=
ll.-hg V-11 Plate Tosd Fixed, 100,000 okms, 1/2 ¥, J569-119
BE-U7 | ¥-11 Flate Filtar Pized, 47,000 ohms, 1/2 W, J5Eg-U5
R-LE | Tome Variabtle, 500,000 chze K71
B-lg | ¥Y-BB Orid Fized, 220,000 ohms, 1[2 W, Jehg=51%
B-F0 | V-8B Oathode Bias Pized, 4,700 ohms, 1/2 ¥, ﬂﬁgjg
R-51 | Y-E8 Cathode Load Tixed, 47,000 ohms, 1/2 W, J56
R-52 | V-gB Plate Lead Fized, 47,000 chme, 12 W. JEGg.LE
B-H =17 Orid Fized, 220,000 shas, 1/2 W, JEBg=51
5-5E ¥-12 Orid Fixed, 220,000 ohus, 1/2 W, J569-53
R V=12 and ¥Y-=11 Cathode Blas Flxed, 220 ohmm, & W, J572-17
R Output Load Fixed, 470 ohms, 2 ¥, J572-71
E=5T | T=1 dat, Lend & Coll Set Flasd, 22 ghow, 12 ¥, J565 -5

PARTS LIST {oONT'D.)

Only

Antenna Imput Termimal
B+ Switch Tersinal
Audlo Cutput Terminal
Fuse JAD

Serow-Typa, thres terminals
Soarav=Type, two termicals
Sorow=Typo, thres terminals

2 Ampa, &t 250 ¥,
4

Diml L T
Dial 1.:: [l
b -lm- :
4t ek s n'.-- L
e R s
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FARTS LIST (OONT'D,)

= NAT, CD,
© MBOL{ FUNCTION DESCRIFTION TIPR
MISCELLANEOUS (0ONT'D,) .
I-3% "E" Mgter Lmmp 7 Tl_}E-E-
J=1 Fhone Juok Single=Cirauit g
=2 Thene Jack Halti=Clroult l"]:l. =1
L=1 Filter Choks 1T Honrlas El.ll
E=1 5" Mobtar 0=1 ma, vy
F=1 Seloct-D-Ject Plug Ootal HME
P-2 k. G, Jusper Flug Oatal z g
=1 T-1 B.5, = G.C. Switeh Tvo-poaitlon BAihT
5-2 T-2 B8, = 0,0, Switeh Two-ponition SarETlg
5-3 T-3 5,8, - 6,0, Switeh Two-position sA1ETlG
S-L4 | ™k B.5, - 6.0, Bwitch Two-ponition SAt6TIS
g Selectivity switch Slz-poaiticon, double-pols El55-3
g=5 A Y, 0, OH=OFF switech SPST, togfle EZ -2
5-7 Control switeh Double-wafar, four-positinon BA1EmEN
E-B Callbrater awiteh IPDT, togsle,center poultlon open | TTHE-1
P A.C, Line switch Part of R-lD
- 10 | T-10 Frissry Selector switch | IFIT, toggle B3bo-4
=11 | B+ awltch BF5T Eat Handle E2I0-2
-1 Firet B.F. Amplifier trans-
forser
A Band b0 = 30 Me, T
D Band 7.0 =1kl He, SA:E755
G Eand LB = T.3 He, nngg%
I Band 1,7 = L4,0 Mg, BAs
E Band Em = 2050 Ko, Sa16513
¥ Band 8 - 960 Ie, LTY
G Band 180 = U430 Ke. aki
H Band 100 = P00 Ko, SA16803
J Band Ry = 100 Ke, SA:GE08
Busd D = 10 Ke, ShiEELM
Band 25 = 35 Hs, Sa1bATS
Band 21 = 2A.5 Mo, SALS0T3
-2 Second B, F, Amplifier Trana=
former
= 4 Band 14,0 =30 Me. Sa1bT51
B Band 7.0 =14,k Me, Bt
C Band :‘mﬁ — TI.! "ul ulﬁ 1
D Band 1.7 = 1,0 He, sA1BE3T
E Band ﬁ - Ee, Barh
F Band - E ke, 2n1h
G Read 180 - L30 Xe, 8416657
i Dand 100 - 200 Ke, 5A16669
4 Band 50 = 100 Ke, Skt
e 2 e, shiéss
AB Dand 25 = 35 Me. SA16E1E
AC Band Ml = P1.E Me SAtE0TE
17-3 Mizer Tranaformar
A Band 15,0 - 30 Mo, SA:B7%2
B Band 7.0 - 144 Mo, 34:56756
€ Band 35 « 1.3 He, A1
-Ihld 2
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PARTS LIST (coxrin,)

oA NAT, GO,
SIVECY PUKCTION DESCALPTION TIEE
MISCALLANKOUS [CONT'D,)
D Band 1.7 - 4,0 Ke, SazbiiE
E Band Em - 2050 Ke, SA:FTHg
F Fand g0 - 960 Ke, SA1 6794
6 Dand 180 = 430 Ko, SA: 6800
H Band 100 = 200 Ke, SA:EBok
J Hand 5 = 100 Ke. BhrbEL0
Ad Band 2] = %0 Me, ﬂlﬁﬂlg
AR Eand 2% = 15 Ma, TH
AC Band fl - 7.5 Me, BALEOTS
U H.F, osclllator transformer
A Band 14,0 = 0 Me, Sa:nb56
B Band 7.0 =144 Mg, Sh:EETR
¢ Band 1.5 = T.3 Me, Ba:&TEO
0 Band 1.7 = L.0 Me, sugyﬁ
P E Dand m = 9 Ko, Shibb3L
F Ennd - ?1 Ec, sa:6795
& Band 180 - L0 Ke, BA1BTES
H Band 100 = 200 Ke, SA: 6805
J Band B = 100 Ke, BATESLL
AL Band 21 = 10 Mo, 3A:6E6
AB Band 25 = 15 He, SArbal
AC Band 2i - 2.9 Mo, SA1 807
Oryetal Filter 4og Ke, Ba: 3054
ﬂ énd, I, ¥, Amp, transformer 55 Ko, S4:2lg2
2-T Datector Input trdnsformer 455 Xe, Sarlng
T-£ ¢,¥, Dse, tranaformer us5 ke, BA: 3361
T-5 | Audio Ohtput tranefermer Pri, 10,000 ohas/Bec, 8/600 ohms, | FLE7-1
10 watta
T-10 |Fowsr traneforeer uﬁe;ﬂ volt primary Flgg-1
V=1 Firat A, F, Awplifiar
¥-2 Becend B F. Amplifier hEAG
V- Hixer GBES
. BH.F, Omeillater Bcy
V= Firat 1.7, Asplifier EX7
L] Second I.F, Amplifier itnz
=7 docond Detector and A V.G,
V=EA |"5" Mater implifier 1/2 BSHTGT
V-EE |Phawe Inverter 1/2 baMTeT
Veg €.¥, Caclllmor ';E
V=10 |[Foiras Disiter EBJT
V=11 [Audle Amplifier
V-12 |Audie Output BYHGT
¥-13 |Aupdip Cutput EviaT
=1 Voltage Ragulator OBz
¥=1% |Rectifler ByLG
-1 Aocetsory Connecteor Sockat Detal Jobs=2
-2 Crystal Calitrater Socket Qatal JbES=2
=3} |Selsct-O-Ject Socket Oetal . JEb5-2

44




— - A-2 A-3 et
Ters WS et
S [ L 22|

Pigare No, 11, Schematic Diagrass, Coil Seta &, B, €, D, X nad P it

o e S i
£ S i B -‘_ AT '_ j
; E H el
s 5’
=

45



i

L e T b

=i A2 Mo

J=3 g

1 G bur

iy, A%

sk

w - n
g+
¥
¥ ﬂrlll

Coll Setn ha, AB, AC, G, H mnd <
4 ek, d i Y l-t e i
;'-._ e ¥ .
:..'.-".-I."!"r'.-l
-?'. ol 1, ,I -
F .

Iu

Figore Yo, 12, Schematle Dingraoss, J e

46



WOt
CORPOSITT COHL
LT EedwH W
11 TR LT
PORIT 0N

EOTTE LEAl
LELIL T ]
SOME W30 |

L

47



T8

%
1 !
1
T,

. i
I
I
¥ I

I,
o-gi T ]
|

.F
R " . |
v 0 "f
A Y

TETIRD LEAG MWD
RGTOR  CUTOLE oOn
Ll MODDLS

L R T T e T T e S

il L
i O J=1
.F':" T ]
| T ‘
e —_— L
[
| i ;
3 i I ===
|
I |
Lt . V-
el Wzt I AU
i Wetl B ...
AL A o
i EB5JT o T
I - -
& R — [EEp——
j :“thr 4 - Ag
b o ek rosr V-8B
PHASE LINVY.
FESNTST

e F
‘l

48



El!llu

B-3d

AUDS) CUTPUT
EVEET

Figare Mo, 13,

Sohematle Diagram, HAQ=-50 Eadlo Hecelver

i




this page is intentionally left blank

50



SECTICY &,
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X0U CRISTAL CALIERATOR
NFH-S0 HARREOW-FAND 7_M. ADAFPOR
E505 TIERATOR POWER SIEELT
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51



IRSTRUCTIONS
for tha
HWATIONAL XCU
CHYSTAL CALIBRATOR UHIT

GEREARL

The typs XOU Cryatal Calibtrator Unlt i designed sxpremaly for use within the
HRO-G0 Receiwer, It utilizes an electron-coupled oscillator circult centrolled Ly
a dual-dimeneion orystal (Blilsy type ﬂﬂ-lﬁﬂtg, Tois type of cryatal provides two
prystal-contrelled sarker [regquencies of 100 kilocyeles and 1 megacycle. VWhen
plugged into the Crystal Cellbratsr Socket, X-2, the XCU oubput Lle loossly eoupled
ko the firek B .7, amplifier laput olrguit, Selectlon of elther the 10O kilocyele
o 1000 kilocycle crystel-oontrolled aignal is made possible by the front-pansl
mounted Calibrete switch on the Receiver,

INSTALLATTON

The XOU calibrator is instolled in the ERO-50 Recelver by plugslns the unit in=
o tha COryetal Celibrator Socket, X2, on top of Lthe chascie, A slotled-Desd aorew
sounted threush the top of the unlt fe provided to bolt the walt to the chassls,

A triomer cmpaciter, 0-1, is connected Across the oryetal to permit ad justaent
of the frequancy of ths 100 kllocwyele output asrker when the wnit in oporated at
lezatlans whera the temparature isn vaslly resoved from that of normal room tespera=
ture, This capaaitor should never requirs od justmeént unless such abnormal tempers-
tures art sxperlssced, To meke tha sdjustment procesd as followwi

(1) Plug in a coil set sultable for the reception of WWY on oma of the
varipus fre elen utilized By this standard frequensy atatlon,

{2) A4djust the Racelver for mormal G.¥, cperation a= sxplaimnd in Sectlon
% {1} det the front-panel mounted Calibrate switch at ke 100 kilscrele
position, -

(%) Tune im the sigoal from WWY,

(%) Adjust the trimmer cepecitoer, C=1, located at the top of the cnlibra-

tor uwnlt so that tho 100 kilocyele marker signal hermonie isn sere beat with the slg-
nal rocelved from WHW,

NPERATION

The X0U Crratel Callbrabor providen a means of chegklng the acouracy of the
froquency colibration of the Hecelwor, The front-panel mounted Calibrate swltch
marked LO0=0ff-1000 sonnecte B-plua to the Oalibrator for instentanssus mervice,
At the same time this switch selects elther the 100 or 1000 kilocycle marker slg-
nal, To check ealibration aceuracy btune In the desired marker aigonal with the Cofe-
trol awiteh set at O.W, and zers beat the REscelver with the harmonic marker. If
the mierometar dial mnd the slide-rule dial do oot read accurately correction
should be pade by adjusting the front-peoel mounted Owme, trimoer comtrel. Only a
plight od juetment of the Oec, trimmer copbrol should be pecossary, If celibratlon
is way off the plug-in coll set probably requires realignsent and referecce whould
bo madn to Sactinn W, '
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i PARTS L.Is® 0000

juaT, CO,
SYMBOL | FURCTION DESCRIPTION IT'TPE
c-1 (100 Ke. Tuning Ceramic, veriadle, 6 - 20 mmf,  |E311-2
8-2  |B+ Pilter Peper, ,1 afd, +30%-10% 400 vdew [DE27-11
0-3  |Cathode Dby-pase Paper, .1 mfd, +30%-10% 400 vdew [D827-11
Gl Outpnt Coupling Ceramic, 10 omf, £,5 mof, S0C vdew [HET2-1
L-1 100 Ke, inductor 5 mk, type E-100 5470371
L-2 1000 Kc, inductor .5 mh, type R-50 Sh:2R1L
B-1 Pluz Oetal ETE3=1
R-1 Grid Fixed, 4.7 megohms, 1/2 W, J569-65
R.2 Cathode Fixed, 150 ohme, 1/2 W, 7569-15
R-3 Seresn dropping Fixzed, 2200 ohms, 1 W, J5TL-"1
R-L Flate Fixed, 470,000 ohms, 1 W, J5T1=5T
v-1 (Oszillator tube hAESH
¥-1 |Crystal Resonator Quartz, 100 - 1000 Ke. P206-1

Figure No, 14, Schematiec Diagram, XOU Calidbrator

g
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INETRADCTIONS
for the
VATIOHAL NFM-50
DARAOW-BAND .M, ADAPTCE

INS TALLATION

The HFM-50 1w instolled in the HEO-50 Recolver by plugglng the adspior unit in-
to the H,B,7.M, Seckat X-1 on the top of the chaesls, & mounting broacket ls fur-
plshad to hold the sdaptor wnlt mecursly in positlon,

The sdeptoar wnlt lo aligned st Hatlooal Company laboratories and resallgnsant
{s not necasomty, It in oescescary to reallgn the primory triomer capmeitsr C=50 ia
the second detector transformer, T-7, on the HRO-50, Ses Figure Wo. 6 in this In-
atruation Poek for the location of this adjustmenk, Banlignment of this capacitor
is sffocted as followsmg

1, lomtall the ¥PM-50,
2. Adjust tho rocolver controls for cormal A M, operation.

3, Digconnect the mntenna,
LU, Trim the copacltor, C-50, for mAximum recelver bockground noles using
an inaulated alimment tool,

ALTORHENT

The NMM-F50 ip cavefully aligned before shipment and no realigasent is required
unlose the sdaptor lu necidantly sisaligned, The necesalty of reslipgnment gan ba
determiced by the A M, rejection capabllities of the adapter unit, Frapsr aligazent
will ba indlcoatsd when the sazimum A M, rejecticn cccurs at the center of the AN,
carrier, Maxrimon S-meter remding will indicate the gentar of tha carriar,

The squipment raquirsd for alignment is o high-ispednnce vacuus tube volioaber
and an A M, mipnml genorator. Tha signel generater used should have an putput re-
sonably free of Any frequéency =odulation, The uss of n brosdcast statlon me a slg-
nal spurce, in placa of s slignal generator, would provide a teéat saignal eesting the
above requiremsnt. In acy cose, the wipnal otrongth of the test mnignal should be
of the grder to provide an S-moter reading of from 2 to 5 S-unite vhen the HRO-S50
is carroctly tuied to the teat signal.

The preliminary alignment procedure is as follows:

1, Connmat tha high-impedance voltmeter betwsen tho test polant Jack, J-1,
and chassls. The polarity of tho voltage will depend on the aligasant of the admp—
tor, comnect the woltmeter te obtain an up-scale reading,

2., Oopnect & eignal source %o the antonna termlnals, A and A, 4t thé réar
of the HREO-50, If a signal gemerator is used nake the connectlon through a 300 ohm
duszy load and eelect a frequency in ths atandard broadcant band,

. Set ths Control switoh at H.F.M.
. Bet the Salectivity mwlitch at Off,
. Sat the Limiter contral at Off,
. Plug in the B coll set, 900 to 2,050 Ee. If this s6il sst la Dot
araileble use the D coll set, 1.7 te 4,0 Ma,
i 7. BSat ths B plus awitoh at Om,

. Set the A V.0,-0ff switch at 4, V.G,

9, Twre the B, F, Galn control te 10,

10, Adjust the A ¥, Oain sontrol for the deslrad wolumé,

rhl¥_ [ &
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11, Tume the téot algnal by adjustment of the Maln Tuning koob,

~=ect tuning polnt 13 the sstiing that produces maximus S-metor realing,

Alignanent s affectod ap follows:

poselible,

The cor-

1. Detune bolh prisary, L=1, and secondmry L=2, I.F. trizcers by rotat=
ing the screw od justments untll they ars withdrawn from the shileld con oas far we

trigner L=1,

2

The ndjustment with the dot of red palnt opposite it 18 the primary

. Tune the primary trimcer, L-l, for maximm reaiing on the volimeter,

If two penks in output are obmsrved, the corrsct peak will beé the firsi che sncoun-
tersd vhen rotntlng the sorew adjustzent iate the shisld can,
3. Tune the mecondary trimmer, L-2, for & zero resding on the voltmeter,
It will %o notod Lthmt thers 18 A crossover in the polarity of the tost woltmge st

this point,

L, Adjust the capacitor, C-5, for a null im the sudlo sutpul,

This

capacitor 1o acconsible after removal of the button plug om the side of the adsptor

anit,

obtalned by sdjustment of the secondary trimmer, L-2,

g Adjumtment of capacitor, C=9, may affact the zerc voltmgs Teading

Butrim L=2 and (=0, as oeced-=

pary, until boik m pero voltage readlng on the voltoeter and & mull in tbe andis

Ftput mre obtained,
PARTS LISY
s'm:aul.l NAT, GO,
w0, TIROTION DESCRIFTION TIPE
I.F. " lin Oeramic, 10 Haf, 500 wdow DE2RD-
I‘pnt‘?iilﬂ? & Carnmis, 38,5 Maf, 500 wiow DEZSD-41Y
1.7, A=p, Cathods Bypaws Mice, 0,01 Mfd, 300 view JbbE-5h
I.T. Asm, Egrasn Bypass Misa, 0,001 Hfd, 300 wicw JhE5=TL
T-1 Frisary Tuniog Mica, 100 M=f, RO0 wdow H500-7
T-1 Secondary Tuning Mica, 120 Maf, 500 wiow Ef00-3
T-1 Sacondary Tufing Miza, 180 Maf, 500 wicw H500=13
T-1 Secondary Tanlng Cermsis, 5.5 Hef, 500 vdew DB25D-41k|
T-1 Sec, Bmlange Ad), Carasia, Var,, 7-35 M=f, ENL1-h
Disc, Osthods Filter Elect. 1 Mfd, 4SO vdow E3IE-10
B Supply Bypass Misa, 0,00 Hrd, 300 vdew JBEE-56
[R,F, Filter Migm, LTO Maf, 500 vdew JEE5-56
Audlo Coupling Hies, 0,01 Hfd, 300 vdew Jobb-56
1.7, A=p, Grid Leak Fized, 1 Megohm, 1/2 W, E379-51
I.F, A=p, Cathede Eian Flxed, 1,000 Ohme, 1/2 W, E3T9-25
1.F, Amp, Sereen Dropplng Pixed, 47,000 Ohms, 1f2 W, E3Ta-hs
F. Mlter Tized, 47,000 Onms, 12 W, L179-U5
Diode Load Fixsd, 15,200 Ohms, 1/2 ¥, K379-%
Dicde Load Pixed, 15,000 Ohne, 1/2 ¥, K E
mgzhc Fixed, 4,700 Ohms, 1/2 W, TEBS-
a8t Polaot Tip Jack, Bakelita E421=1
=1 Primary Inducter Ad tustable Iron-Cora EA:ligg2
T-1 Secondary Iodusigr Adjusteble Irsn-Core Sa:hEgL
aptor Uait Flug 8 Proog Octal ETSE
lserisinstor Traneformer Eatio Type U55 Ko, Y
I.F, kmplirise BaKT
Diserizsioator

=

S L
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IRSTRUCTIONE
HATIONAL 1TEE 65035
VIRATOR POWER SUPFLY

OEHER AL

The Katlnnal Type J:]Eﬂs Tabls Model Yibtrator Power Unit kas btesn denlipned 1o
furnish conplste operating voltnges for the HikO=T0 Fecelvir. The unlt operates
¢rom 8 B-volt D.C, supply and provides approximately 150 wolts D.C, at 70 milliss-
peres in normal operation. Ouiput vollages for both A and B supply are availalle
at a four prong tgeket for conwvenient connmoticn to the Amnelver,

The E-H'.Iﬂ canminlen of o vibrator unit utilising an Ozl type ractifler tube mnd
a vibrator in & cirouit employing efficient R.F, flltering ef witrater hash, Tur-
thor filtering of the low fregquency or audlo hua component in the sulput 1s accom-
plishod by using the regalar filter system in the Recelvar,

IRSTALLATIDR

o Thoe B50S unit 1s supplied with & battery connscting cnble na well as ao lotar=
snnecting cabls to facilitstes connecklon to the Recelver,

Battery lips are provided on the battery connecting cabls, W-1, for conven-
lant connection to m B-volt stormge battery of similar source of power, The intar-
connecting cable, W=, ia terminated at onk end in a Tour-preng plug to mats with
the socket, X-1, of the 5505, Tho othar end utilizes an cctal plug to mats with
the powsr mocket, X-1, at the rear of the HRO-50 Receiver, Tha Receiver A,C, jusp-
ar plug, P-1, used for A.C. operation must be resoved from the power socket. Tig-

_ure Fusber lb showe the Sohematie Wiring Dlagras.

~ The 6509 Vibrapsck Unit has btesn complatsly tested and sdjusted at the factory
to provide efficient and oconomical service when used with the HRQ-30 Becelver. An

s justment contrdl switch has been furnished for increaning the B-plus outpul,

Thig 4s p serew drivor control mvailable through an entry bele provided at ths rear
_of the 6#05, The contrel switch has four steps from npproximately 150 volts of
filtered D0, st 70 millimmperes in the extreme counteralockwise position {atep 1)

to approximmtely Z10 volts at 90 millismpored in the fully clockvise pasition (stép

B), It is recomsended that the Recelver te oporated at the lewer B voltage of step

A, The totnl battery drain lo approxizately 16,5 azperss vhen furniehing powar Lo
she Recelver if the SFM-E0, XU and 80J-3 ualits are used, If the Heceiver im used

without thoss socessories tho total drain is approximately 9 smperss. The V.R,

' tube dees not 1ight under these conditions but the Recaiver will cperate norsally
snd pperation from a shorsge batiery becomes practical, In step 4 the Y_E. tube
will 11ght and full Reseiver cutput will be obtained bub the draln on tha atorage
‘battery will be approximately 15 amperas when sll accessories are utilised. Withe
out these mccessories the total Receiver drals from the battery will be spproximate-

T IIE‘ aspares,

' The two intermsdiste control awitoh steps 2 and 3 should not be uled as the
. woltage cbtained is spproximately the valus required to fire the YV.F. tube in the
: - !’“1'-‘!‘. Under this conditlon the V. R, tuba SAY fire on mnd off sporadically re=-
sulting in erratic cparatica of the receiver, '
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FARTE LIST

e | #

STHROL | FIEOTICH

o-1
BE-1
Fal
L=1
N |
Tal
W-1
W-2

Filtar Crpaaltor
Tiwrapacks Talt

Fusa

Fevolt Ling Filter
E—volt Line Switeh
Hectifler Tube

E—m}t Linn Connactar
Interconnacting Cabls

Yibretor
Cutput Sooket

One 8nd terminated 1o four prong plug:
other lo mo octel pluog

b ¥.0.C., Hellory Type E75C

Four Frong Female

]]; Ha®, €O.
ESCRIFTIOR TYFR
Elac, S04 mfd, 15 viow E3iE-T
6 7.0.C. Mallory Trpe TP5SY

T AG 20 Ampero 25 Tolk

16 micrnbenrles, lron cofe 5#:359
Togale 5.P.5.1T, k7102
Type 0ZhA

Two Contact Sa:1999

A A
GROUND HOT

SUTPUT
SOCKET
x=1

I
I
I
|
I
|
I
|
I

Bl
d o

T-1 w-l
— =
| ! : :
i I I |
i I I !
I - f---ir

E=I
0O 0 _O)
i I 5 4
; ''''' 2
QF 3 AP |

Figers Ho, 16, Sehematie Diagrem, 6508 Tiprater Power Bupply
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THE NATIONAL HRO-50 RECEIVER
EQUIPMENT LIST

HRO-50T Receiver, tuble mounting, gray finish, complete with tubes,
crystal filter, noise limiter, and A, B, C, D, coil sets.

HRO-50R Receiver, same as above but mounted on a 14" standard
rack panel 10%" high, black finish,

S0J-3 Select-O-Jeet Unit.
6505 Power Unit, table mounting, 6 volt battery operated vibrator.

HRO-50TS Table Model 10” PM dynamic loudspeaker with connect-
ing cable.

HRO-50RS Loudspeaker 8” PM dynamic loudspeaker mounted on
834" high rack panel, black finish with connecting cable.

NFM-50 Narrow Band F.M. Adaptor.
XCU 100/1000 Kilocycle Crystal Calibrator Unit.

50SC Combination Unit, an installation consisting of an eight section
coil container and 8” PM dynamic loudspeaker mounted on a
single rack panel 1534" high.

MRR Mounting Rack, a standard 19” panel width table rack with a
panel capacity 264" high. Trim strips included.

Prices on Application

% National Ceo., Ine., Malden, Mlss., U.S.A.

v . { o W 14 o ‘
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