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. .| HRO-50 Receiver

| FEATURES... 3

H". N
i ¢ ® Tuning Range 50-430 Kes. and 480-35,000 Kes,
A ® Direct Frequency Reading Slide-Rule Iial
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MIEE PR RADLG RIRARLTER
S85CTION 1, DESCHRIFTION
1-1, GCENERAL

Ths HiO-50 le & deluxs Radlo Recelver featwring performnnna and versatility,
Piftosn tubes, Ineluding & rectifler and & voltage ragulator tube, are utilized in
& vunmslierndier Aty el divereeryybieer? geadbarm unbxm*m‘gm.‘u TETGULEO B LN -

_frequondy -pange. of B0 b0 00 kiloe;rclas Hrid 'irsa R 35 Of: kilhc}rbiéu. The” HEQ. typa
“Regeiveri havis: ong béen pititand Ing and - proven perfsrmsrs-in CémmuniAatisn and ™

n
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1-3, ANTEHHA IRPUT

Angonnn input terminnly are provided at the rear of the Recelver, The lnput
~ gireuit ie eultable for oparation with & eingle-wirs sntonna, m 'hihn;pﬁ fesd line
or a lov impedanca J2-cha unvalansed oonssntric trammmiacicn onbla, The sctual
antennr input i=pedance 49 betwssn 100 pad FOO okme dspending on the froqoancy of

the input sigoad,

1-Y, TURE GOMPLEMENT

The HED-50 Becweiwer 1 supplied complste with tubss which are teatsd in the
Rocelver at the time of aligoment,

The tubss emplaysl ars as followsi Rarriet
Pirst B F, dmplifier : - AN =
Second R.P. Amplifier _ﬂk
izer fagh £ 20 *“'IL
High-Froquency Onclllator a4 £f 87
-Firer L!Mj}n ; e L
‘Beognd I ¥.f Amplifier] e j: D T
Seasnd ﬁﬂum A, V.00 e 0 O S )
- Halse Irtnl!qr . }" S e -
- S-Mater Anplifisr - Flu.l'- In!irh;-___ﬁﬂ]ﬂf TR
Firat & F, doplifisp b32y e
‘! Audie Cuiput (2) - - '
Bant Fregustoy nmuuw.- < .}
Toltage Hegulamter y 0B / -
Reotifior T 3{

1=5, TUNING STSTEM

The fraquency sovarsags of the HRQ-3C ie coversd in twelve bends as follover '.1::,.
C s - . I::.I: I M‘-
1“‘-“’ P I'u “'u-r- E .ﬂ - ;D Iﬂ‘ " l
1.0 = 4 He, 11{- = gﬂ-""'_ﬂﬁu E #f“f': -
HE = I3 Mo, .0 = L.3me, - g
[ = lh';l Ko, 35 - u’.'ﬂ:'uﬂu %

ﬁﬁ - ang Xe, ! ;
= Ee, PR ;

® - i E

50 - ﬂ e, L

s ef.5 = 30 Ma, ;

3 - 35V, ﬁ
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The micrometer type dial drives the naln tuning capacitor through a worm drive
having m reduction rotio of appreximately 20 to 1, Fecklesh is elimipated by the
use of a apring-loaded split worm wheel which asowros positive drive in either
direction at all times, This diol hns an effective semle length of apprézimately
twolve fest and is calibroated from zero to 500,

A alide-rule tyne disl {es eynchronized with the micrometer dial by meane of an
anti-tecklesh gear and an efficlent string drive arrangemept to the maln tuning
A3a), B A1) drum xrovides s means of moucting sigbt somles, . Haeh of. thece srsles
is calibrated in megacycles for the generel coverage -mnd/or bandspread frequarcies
depending on the aoll pet, Hounted on the front panel ie a band selector switch
for ease in rotating the dial drum to select the proper band scale to correapond %o
the cecil eet In nuge, Lneh scale La clesrly oarked with tha bvand desipgnatlon, Two
pilot lamps are uted, one at each end of the dial scale drum, for {llumination.
The degree of illuminstion is controlled Yy the front-panel mpunted Dimmer control,

1-f, CRYSTAL FILTER

The saleztivity characteristice of the HRO=50 are mpde adjustabls by means of
a cryetal Tilter, Locaied in the first lntermedlats frequancy amplifier this crys-
tal fllter ls decigned for extreme flexibillty and efflclency of opsration, A eix-
poeition Selectivity switch and a crystal Fhasing control are front-panel mounted
for edjuctment of the filter. Filpire Mumber 1, showo the selectivity characteries-
tice of ths Recolver for each of the eix positione of selectiviry,

The eryetal filter may be uned for either C.W, or phone reception; any degree

selectivity from true ainglo-aignal to wide band AM, bhroasdcast reception being of
ilahle., COperation of the Phasing contrel providee for efficlent suppression of Ave
erforing C.W, signele or K,0.W, signals which mey produce ot jectional hetero- :;t
es, n
b :
n
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1-7. HOIZSE LIMITEH

The pelse Lipiter ip the HRO~SD Hessiver uaat An automatle type double-motlion
“elrendd resulting in ¥isiiing noles pulews on both the powitlve and nsgativé poske,
It Lo equally sffective on both C.¥, ped phone recepilion, The ussfulncss of this
limiter wiil bw moal appreciated en tha higher frefusncy Basads of the Résalvar when

sutomebile lgnition nolos aod sther bigh frequency disturbances ars sffsctoslly
supprassed, A throshpld contrel on the frent pansl parmits ad jusmiément of the lavel
at vhich limitlsg action #tarta,

i=-£, TOHE SOWTROL
re Tond control eireult bea te pravide & varaatila

A
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nt the Yottom of the Recelver cndorneath the choeols in & separately shielded cop-
“parteent, A further sofeguard against frequency drift la provided for on bandspresd
oparatlon, Ths heawt whish is diesipated in the high-frequoncy onellliator mer change
the inter-electrode capacity of tha tube and thus cauee frequensy drift, To offeet
this effect o szall negatlve tesperature coefficlent capacitor is pleced ad jacent to
the hlgh-frequenoy onclllator tube to componsnte for many change caused by the inter-
nel hesting of the tuhs,

The coll met términal conneoting boarde of smoh shielded coll can as well ma
thalr mnting brush btlocks heve been mede of ceromle type materlsl, As a result froo-
dom from any possible leakage dus Lo peor lnaulation arnuren & low degrea of drift,
This will e found espaciplly trus of the coile operating at the higher Irsquencies,

1=10. SIGHAL STRENOTH METER

Bipnnl imput resmdings are indicated im S-unite frez 1 te 9 and in declbele a-
bovs 5-9 froe gers Lo LD 4%, nn the panel-mounted mignml etrenpth metesr, A repding
of 5-9 Ilm obtalned with an input signal of spproxrimately 25 misrovelte, The peter
= A gero” o' U hipliempore movemehY wikn 1us’ meenshical gero WiiWww ap, on tne
senle, The S-Mater la connectéd in aérlées with the plate loput of the S-Meter
l-hplil"iﬂ tuba V-fA mnd monsurss the plate gurrent of thie tuba, With the 4.C, sup-
ply ewlich On and the A.¥.C. ewitch set at A.V,0. the S-Heter will resd zero in the
abasnce of slgnal input, A vorleble resistor le sbunted across the meter and with
nog antenns coondécted thia redlstor ollews correct ad justzsat of Lhe polnter to lta
elsatrical mors, Any ingropsme in A.V.0. voltoage caused by signel input will glve
& gorresponding inorease in the meter reading, At the L0 4%, meter reading the
A,¥,0, grid wvoltage applied resches ths cut-off polnot of the aoplifier tube. There-
fors the pointer canootl bte harkéd by violent contonct witn the full-mcale mater win,
For the purposs of comparing etrong elgnale (which cause the meter tc¢ contact the
full-zonle meter pln) with other stronger andfor wesker signals Lhe senslélvity of
the B-Metor may be lowersd by retarding the R,F. Cala control, The meter dial lamp
“}.m““ i regulated by a Dimmer control mounted on the front panel of the He-
calvar, .

1=11, HARROW-BEAND F.M, BOCKET

A stondard octal socket, X-1, is mounted inside of the Recelver on the center
portion of the power supply cospartment chassis, It is designed to mount the
Fatlooel Type WFPM-50 Farrow-Band F,M, ocdapter, A Contrel awlteh La front-panel

Aombunted Lo pravide a seacs of Iﬂi-ﬂl!.:lg the mdmpitor into the suiput of the lpterse-
diate amplifier cireuit. With the Control switch set mt the N.F.K. position the re-
colver ia adjus

n
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this unit 1e locdely couplead to the first R, F, smplifier atage through the socket
wirlpg, Purther inforaoatlon concerning the Model XOU unit ia covered by & coparcte
Adntn gheet lnecluded mt the renr of thie mamoesml,

1-13, SEFE ST S0

Tha Select-O-Tect wocket, X-3. is n stondord cctal type sacket nccossible at
the rear of the Recelver, It ls primarily déelgoed to accommodate & National Model
=3 Zelret-O-Frect unit, The mating plug atiachad to the 50J-3 permite a direct
conngction into thie socket in ploace of the auld lo=jusper plug criginally plugred in=
to the Snlect-0<Tect wocket, By proper ad justasnt of the controle any single aulle
fragquency selocted in the ronge of approximately £0 te 10,000 cycles may be boosted
orf rejected, Detniled Instiructione for prepor operation of the Zelegt-O=Tect are
conteined with the ualt,

For convenience a soures of 6.3 V.A.C. filament woltage, a 240 V.D.0. high volt-
RE® ad wall as the 105 ¥V,D,0, regulated voltage in avallable for eporatlon of exters=
nol mpparatus, The Schesntlo disgrom, Tlgare Wauboer 15 shows A pin view of the
Solect-0-Jeet soehel thus providing the inforsatlon necessary for waking the proper
connectinne, Extsrnsl equipnent #UST HOT be utilizad if the Narrow-Band PN, odep-
tar, Crystal Callbrator mad Select-U-Jeet units arm all operated at the sase timé,
Lonniderntion must nlao be glven to the fmct that the L0S=-wolt repulated power wup=
ply cannot e awitchsd off by the B+ On-0ff swlteh,

1-14, FHONO IMPUT JACK

A Frone Jack in mounted at tha raar of the Eacelver and can be uned for connscs
ting puxillary spparatus, such ms A TecerTd player pick-up or mlerophons intoe the
audle systom of the Recelver, Thie input circuit 1s of high=-impedance providing =
sultable match for such externnl squipment into the high-galo first audio amplifier
stage. The front-panel mounted Control switch must be set at the Fhono poeition
when using the Phono jack, Both the A F, Saln and Tone eontrole are operative with
this type of aperation,

The majority of record player plok-ups are tersinated in & single ahieldsd wire,
The Fhono jack on the HRO-50 1o the type that sccom=gintes a standmrd phono tip plug
and if the record playsr to be used is not fitted with such & plug one can enslly be
attoched, If the cutput clroult of the record player ia of lov lmpedance {lese than
100,000 ohma) improved officiency will be obtained 1f a sultable resaléter, with &
value an apscified for the particular record player, is connected acroess the phono
tip plug or its mating juck to proporly losd the record player putput cireuit,

1=15. AUDIO QUTFOT .

The HRO-F0 famtures a push-pull ocutzut ssplifier using inverse focd-back, See
Figure Vo, 2 for the sudle syetem responss characteristic. The matching tranafor:er
located inside the Recelver provides two mudle putput clrcults am followes

(1) The transformer secondary losds are brought to & thres-terminal Qut-
put board locmted at the renr of the Hecelver, having both B and 50)=nhs terminals
end a onmmon ground terminal, The elght-tohe terminal provides output for the speok-
er volee coll, The S500-ohm terminal io available for connoction to & S00=nha linoe,
Approximately & watte of undistorted medic cutput power Ls avallable at the outpot
teroinal Board and a sasxisus power of 10 watis is obialnable,

{2) A headphones juck is front-panel msunted and 1s wired wo ms to si-
lence the Loudspesker upon insertion of the bheadphones plug, The headphones output

-6
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erystel types, oo no dirsct current flows through the beadphones,

1=1£, POWER SUFFLY

The power wupnly s built In & edparale cospartzent ioelde of the Hecelver
cabloet Incorporeting o hont-remimtant shielded boarrisr leslating it fro= tha R, F,
chaosia portion, It is designed for operation frem a 110/120 or 220/240-wolt, 50/
60 eyeln A0, supply source, & togrle ewitch 13 mounted on top of the chassls Cor
selection of either 110120 or 270 240-volt cperation, ¥ormal power conmuzmption
is approzisately 115 watts, The tullt-in power uwnit supplies all of ithe voltages
requirdd by the heater and B aupply clrouits, 4,5 ampares at 6.3 volte and 125
Eilliampeares at 240 volts respactively. In ocddltlon thim sapply ls also capable of
furnishing all veltages requirsd by the accoasories euch as the NFM-50, XOU and B50J-
3« & Z-ampere fumse ig connected in one mide of the A.C. lnput wupply %o protect the
Recciver oirouwlts agnlnst possible voltage surges in the powar line or short clr=
cults in the Recelver, It 1s located at the recr of the RBecelver and easily removed
for sxaninaticn or replacesent,

A Power Sncket. X-b. 1a nrovided nt tha Taar af the Taceivar sn that Al ERar &

n
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the cooe scale, while cthe resaining sosles carry Just the one frequoncy range call-
A= brated In mepnerelea, Eoch scole s clearly msrked with the vand desnlgnation,

e=2, TOGATION

Tho Receiver should not be inetmlled in amadll, wiventilatad or warw gpncee,
Wherever practicable plocomsnt sheuld be sade to allow freedom of alr olrsulatlon on
pll four widps, Tiae Lnuﬂu.punkur oy be lopated Ln ARy desleable positien mlthough
it i pat rFocnsmended that it b4 placed on top of the Receiver asg undapiroble micre-
Elm-niu zay resalt, The Londwpenksr should not be placed pear the antenna teraln-

L

2.3,  ANTENNA RECOMMENDATIONS

_ The radly fragusicy inpat of . Lha Heielver (w. deslgmed for operatlon from elther
‘& #ingle-wire antenna of other types empleylng transmission lines having impedances:
of ;70 chas or sore,” There.le-an astennn.terminal penel g the rear.of the Hecalver;
" with thre== sgreu-type terminals marked A, A and Oirespeativaly. A lick iz provided’
¢n the mntanna termlnal panesl to alleov comnmction of twe-wire or ologle-wire type
antennas Lo the Hapelvar,

r For beat lmpsdonpe satching to the Reseiver input oireuit an sntenna with =
St = 100 to 600 obn tranezissizs line le rectomended,  The antenns-abipuld be cut to the” T
Fproper length for the most ‘wsed fregueney, - Tha antenna trassmisslon line feeders
i shpuld be =onnected to the Lws Aantoenna terzinals sarked A; the grounding link iw

not ueed, It must be resscbersd, bBowover, that mn anfenne inetallation of thls type
will have maximum effiglency over & band of fraquenciés ndar that frequency for
which it 1a dasrigned and will Be most useful in iostalletions where the Heceliwer ls
tuned to one frequency or vand of frequencisw. Tor other frequeancles, it would be
dosirable to conmset the twe Lrpossidxcion 1ine lsade togethet at the aotenns terml-
: nal at the left of the antesna termical pansl, grounding the oiber Ler=inal by mewns
ef tha Yink, The anienna ls thue utllized =s 2 eingle wirs type.

The mout practical éntenna for usé in lnstallatlons whers the Hesceiver is to Dbe
uped over a wide range of frequancios is the single-wire type, An antenns length of
from 50 to 100 fest is recomsended, The sntenna lead-in sheuld be connescted to the
antenna terminal marked A at the left of the antenne terminsl panel; the othar ter-
EBinal “worgsd & shbuld ba prounded by seans of the link,

— ¥hon & doublat is used, the mntenna fesders or balanced tracsmission line are
aonnectdd to the twe fersinale moarked A, Ths growdiog link s not waed,

The inmer cenductor of a concentrle transvissisa 1lne ohould o comnecied to
g the terminal marked & 4t tha left of the aatenna terminal penel, The outer conduce
tor should be connscted %0 the other terminal marked A and zrounded by means of tha
1ink o O,

In some coges whers m doublet antenns 1s used with a lpw lmpedance concentria
ar other typa transmissison line 1% may be necaksery to re-tris the first B F., mplis=
fisr at the high sod of emch band %o provide a better lmpedance maich betwesn fntan-
na and raceiver laput oirgult, Fearsgraph 40 deseribes this procedure.

In »n installetion whore the Beceiver 1s &2 ba wsed as tha recslving uwnit in &
transsitilog statinn the moat efficlent opération will result from use of ihs trane=

mitting antenns ar receiving antonpa alap, This i» espesialiy trua if the tracsmit-
ting antennsd 12 of tho sultl=olament, dirsgtional type #ibce the ceme antonna gein

T:"*'.' s LT : g
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o avallghle for both recelving and transmitting = & vary deplrable canditlon, Far

. estliehiing the antofna from Besalvar to tranemitter, as anténna chanpe—-over realay
should be used, A double=pole, double=throw relay possemsing good high-frequoncy
inpulntisn 16 oultnbleo, A second relay and a thres posltlon awltoh may e uasd Lo
esntral the trunamitber plate supply and the Receiver B+ circuite. This escond ro-
Iny ehould be o 2ingle-pole elaple-throw type having oos normally spen palr of cons
tacts, Tha scheratle dlagrom of thle type of control elreult ls shown i Flgure 3,
Fith 5-1 in the receive posltion the antenna transcissloo line ie connected to the
Recelver by cootocts 2, 3, % mnd 6 op relar HY=1; the B+ circult of the Recelver is
pompleved by the switeh, (The B+ switeh on the Recelver should be at B Off). Witk
the owiteh ia the btrasemit pomitibn RY-1 dontects 1, 3, Y and 6 are clownd tranafer-
ring the antenna teane=ineisn line %o the troneamitter; contacts | and X of relay
KYf=Z glofe o complete the plate supply elreult to the transcitter, Centacte T and
B of relay AY-2 ahould ba in serlea with the prinsry of the transzitter plate supnly
trpneforee?®, Thus, the atation-le in the péeslving dondition with awlteh S5-1 in- the.
receive patlition and In the trasemitting ssaditien with 85-1 in the tramamit peslilos,
¥ith 3-1 in the mid-poeiticn the Fecelver Be girouit amd trannmitier plate supply
eirecait are both open thus peraitting eoil set changing in the Recoelver and trans-
mitter, In the mid-poeition the Eecelver B+ glroult 18 contrelled by the B+ gwitch

on the front panel of the Necsiver,
oz NOTE

The high-frequency osclllater, C. W, oeaillater S-Meter

anplirier mnd the push-pull endis cutput asplifier are
not affected By the externAl relay connéetions to the
B,3,¥, terminol Bleck, Unless the A.C, Do-O0ff switech
1% #et AL OFT theso lpcults Wil oUtALR &A unlhter-

rupbed Bepluw supply.

1 - - -
THANSMES S ION LINE
1 1o AMTE NMA

L2 1 R
- FOURGE

BY-F

PIRM o e WNT- °) = -

Figwe No, 1, Typleal Antenna Switching

-

Syeten

; . _9_
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fa=bi, A.C. OPERATION

After unpacking the FRO-50 Recalver aod nesccisted oquipment proecesd as
followas

{1} Moke aure that all tubes ara firmly séated in thoir spcketo, tube
clampe are preporly in place and mll prid clips securely fastened,

{2) Moke pure ths plug-in coil set uned in the Eecelver iw Tirely in
positlon by pressing dewm the lever-typs haodles on the Zront pRoel to their maxi-
v veltTedl f(deiiaon, """ ~ - -
_ {3} Mk aure that the front-panel mcunted Contrel wwiten' {s set la the
preper pesition, This switch provides four operating positiona, oW, AN, K.F.N
er Fhono,

(L) Connect the antennd as recommended in Seetlon 2-2.

{51 Connect the Louwdspemker cable to the Outpat tersinel boprd st tho
roar of the Heceivor, Thin in aocoopliohed by connectizsg the outar ohield lend %0
the conwon terminal and the other te the S-phm terminel. A S00-oha Lterminpl 1w
olog pvallable on the Dutpub terpinml boord in cennn whore s 500-ghm lloe in util=
ized for Lowlspesksr c¢onnecklon,

(6} Conndct the Rocelvar A C, line ecord to the proper scurce of woliage,
The Primary switeh, 5-10, sust ba pot at the pooition corresponding to the line
voltage to bo used 1.e., 110/120 or 220240 veltas, 50760 epa,

(7) Set the gontroles &s rocommended ia Seatlon } for reception of elipnala,

ROTE

_ Whoare the Hoooivor {8 looated in tha R F, rield aof
& relatively poverful tronemitter, 1t 1o advieable
to provide some =cons of proventing domape Lo the
Becalver BT, coil, If a cepoarete receiving anten—
na is ysed & moanw gf dlsconnecting or grousding
it duriag transminelon porlods sbould be provided.

25, BATTENY OFERATION

Tha HEO-%0 18 readily adaptable for aoergency, portabls operation or operation
in localltiss whore & 115 or 230-volt A0, power source is not avallable, It may
be oparated directly. from bettecies gr & Natlecal Type EﬁD}-Fi_bmnrr Peswer Supply
deolgned for operation from & B-volt storege battory. The Type 6505 power uslt
draws 9,0 amgpores at E-velis whesn fursdabing powsr e the Regedvar 1f the Sarrpw-
Bard F.M. Adoptoer, Crystel Calibrator and Select-O-Ject unite sre not ueed, If
theso plug-in unite are utilized typiesal operntlng conditlona and powar consumEptist
data will be found in Section 6. .

The Schenatic DMagrasm Flgore Number 13 illustrates pin connmctions of tha Ee=

enlvor Power ancicat, Xell, Thls provides the information necessary for wiring the
ootel t¥pe tattery plug whlch 1o wused in plece of the rapilar A. 0. Jumper pluog.
To conmerve batitery power the tattiery plug must be discoonsctoed when the Escelver
i not boeing used, Por etand-by operaticon in all ceses it 18 récomcended that e
switch be plaged in the battery B-plue lend as the B-plus switch in the Hecelver
dosd net open the B-plus olreult supplying the highefrequancy oscillater, O,W,

-10=
:L’_@"‘f*ﬁ
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pecilintor, S-Meter Applifier or the purhepull sedlp sutput fubon, & cuggesbod
refinemsnt 18 tn dnmlwde @ veitoh 4n the A-plus fgrghb Loosd g0 that the tubs heaters

gy e turned ¢ff whan {Be Baceivar is nob’ In wee without b dscessity of reamsving
the haltery plug frow the Fower eockak,

Z-f, AOCLSSORY .SOCKETE
Thres getel fype apckots ere gveilable for sddliisnal meonsmories sz followa:

(1) & ¥.B.F.K, nockst, E-1, 1s mounted on top of the chessis inside ihe
power supply compnrimeat, A Hational J.;p_J'ls HI"H =00 Hurrow-Hesd F._H _Hll:lpl.nr 1g da-
l‘ii;nﬁﬂ_ L T j_i't.‘ intn this apcikat .t.'nd. ETT !q:q':-li'!-ﬂ. with & I!rmmi'ini 'brl.ml.'_nt. A ﬁ_‘rj_.l;ua-
scibwe to bold 1t firely in pla#ﬂ, The fmt--grml neuated Control awl tnh E-T,

o ] kT \.I'\-. - VMRS T s M B Wi - At Pk A v e it e et

ammcad @E s Ca s

n
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sEcTioN 3, OPERATION
i1, CONTROLS

All controls are ldenilfied by front-panel parkinge for ense of identlflcation,
Tha éontrals mra located In & oymueirleal manpner and are arraonged for eans of oper=
ation,

e B B fu el 2 FEDL ey pumlicr ood sl M Eha o “HPSAZLdu T8u t Bl Pioe TTCeqaaaty fhe_
vhizh the Récsiver-tunes imerenses as tho:Alal” resding incramses. - The slide-rols
dial polnter mechanism im synohronized with the main tuning dial ueing an. enti-back-
lash goar plus an efficisnt estring-drive srrangoment to provide an acggurate rala-
tienasklp helwarn the maln tuning dial and the direct Freéquénsy salibrated scales on
the plide-ruls Arum assembly, Front-pansl mounted is a Band selector wwitch for
switchleg the preper scale in place for the coll st ta B uded,

Tha K F, Gain contrel mervos to mljust the asplificaticn of the sscond R.F,
firet I.F, ond accond I.F, amplifier stages. Maxioum sensitivity is obinlned bWy
rotating the eontrol =nob to the extrece clockwise position (10) on ite circuler
pcale, At the extrame clockewiss positicn all tubss are operating at maximus galn
with mipimam bias, As the control la rotated counter-clockwiee, locressing bims 1w
spplied to the cathedes of the escond R.F., first I.F. and seonnd L F, fubss, thus
redusing thelr anplifieation,

The A.C, On-0ff switch ls associated-with the A F, CGalo control and A.C. pover
is turned on as the AP, Oaln control im sdvanced from 4. C. Off to gerc on 1ta
seale,

The P+ On-Off switch 1s connected in tha positive lesd of the power supply cir-
euft and f¢s purposs is fo disoonnect the B-plus during perieds of transmissfen or
WHEY CHANGING COIL SETS. Thie last functlon 1e isportent, The B+ clreults are com-—
pleted when the switch i set at On, However, the B-plus clroulis of ihe Bigh-Ire-
quency osefllnter, S-heéver ampliYier, L b, cwddfodver b puhepille wlkivo vdvpde
tubes remaln On at all times regardless of the positlon of the B+ On-Off switch pro-
viding thea L. C, On-Off dwiteh .la st at On, ' '

Connected inm parallel with the B+ ewiteh and mounted at the rear of the chase
ia a palr of contocts marked D,5.W, iatended for uss with relay control of ths Ee-
coiver, The B.3.¥, panel is covarsd by a metnl shield to prevent mccidental conta
3 with the termioals by the operator, Two slote are provided in this shield to brin

gut wirss to conmect to an oxteroel switeh or relay, OCars should be taken that

théss wires for axterzal écenestlon 4o net ehort to the B 3. W, shleld,

The Fhasing control and Selectlvity switch are part of tha orystal filter,
When the Selestivity Gwiteh ip #at &t OFF tha arystal 1s svitched cut of the olr=
oult, With the cryetal swltohed ocut the Phasing control has no influsnce on He=
colver porformance, With the Selectivity rwitch set at any point between 1 and G,
inelusive, the crvatal filter is in operation, selectivity incresving as the ewlie
is progronsivaly advanced in poaltion 5. The Fhasing control is thon used %o bale=
ance the crystal bridge circult and elimipete lnterferlsag sigsoals or heterodynts,
It is recoomended that the Tone control be rotated counter-clockvise unill the
ewitch 1o turned OFf, This will provide optizum receptlon of the hlgh mulie fraqu
gleoa wharn using the cryathl Tllter for A M, réceptlan, Ths rescltant bBoost of the
higher frequencles tende to cozpensate for the slde-tend cukting sctlon of the ery
atal fllter,

Thae C.W_ pecillator is turned on by aetting the front-pansl mounted Comtrol
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volumes sontrel elrecultw ore operative with the Lteggle awlioch in the A,¥V.C, orf uppar
posltlon,

The A.F, Gain control adjusts the volume lavel of the plgnal ot both the Fhanss
jack and Toudeposker tsrminels, Clockwise rotation of this contrel inereamsa the
signal epplied to the grid of the first awiio asplifier tube, The A.F. Jain ceatral
18 operative when an audio signal is appliecd to the Phono Input Jack with the Con-

trol awlich mnt mt tha Fhono posltlon,

A Bandnpreal awltch is mounted on the A, B, C and D coll ssts, Inepection of
the ¢01l1 st ceranic teroinal pansls will show a ellver—plated spring setal strip
with m slotted center sorew, Four sillver-plated contacts ard provided oo the ter-
pinal panals) two for eash type of reception 1,e,, Genaral Coverage o Bandeproad,
The metal strip mey be turned either to the Plght or left thareby selectlng the type
of reception reguired, A spring tension detent arracgesent provides for proper
placenant and a firm trouble-fres smlectricel contmct in each position. It 1s enly
nacossnry to switch thig from the left to the right hand wide t6 change Trom General
Joverages to Dandepread, The lower calibrated scale on the slide rule dial im used
vhen operating in the Dandapresad posltiocn, A typlcel coll set showing hd:t-'-ﬂ-un'l-
luuu-m- 1- '.114n+.rn1.-.q. '.n. :Hgm-q T,lu-hr ]’ ¢un|.ninaﬂ in El-nl.i.un L,

The Ant. *ris, coatrol’ operates -a tuning nn.pl.ntl.n:r 'lh.i.nh l.i ¢ﬂr|.na:'t.|-ﬁ RITOEE
ey £0rwe oF, o, eeplrT Ve sweedom ur tie malh: tuning capacivor, THis. yrymmer comvrod
is uned "to tune the firet R,F, aoplifier stage properly under a wide variety of an-
tenna londing conditlons over tha sntire frequency range of the recelver,

The Dimzer control ia A variable reslstor actuated by a front-pansl mounted
dlal, It is connected ip maries with gre of the filament supply wires to the 3-
Heter and slide-rule dial pilot lamps and furplehes & meacs of varyiog the degree

ef 11luninetisn me dosirsd by tha oparatar,

The front-pansl mountsd Opo, trim=sr control drives a varlables alr sapacitor
connscted in parallsl with the cscillater main taning capaciter, Assuning that the
Recelvar 1s properly aligned thie compenmating trimoer may be used for minor call-
bration adjustmenta, Calibration ecan b8 chacked by the uese of accurate crystal-con-
trolled toet geclllators or by using the Watlonal Hodel XCU Oryetal Cellitbwater, Use

of tha Omo, trizger should not h-n lt.tlllntlﬂ. until the Regelver has hd g wArg-yn

plrlnd of at least five minutes,.

A four positlon Control Tewltoh iw mounted on the front panel of tha Esgeiver,
In the G.¥. positien the C.¥. ococlllator is placed in operation, The A.M, positien ]
grovidan narsal ranantinn af qghane are heasdcant sigpale, . In tha 1T M., jaaliian tha
recepsibe oI ‘narrdv-vano’ r7r sifnalis 1@ possibile provided a-National® Type NFH-5D
adaptor is plugged into the %.B.F.M. sooket. With the Control switch in this posi-
tion the adaptor is connected between the output of the intermedimte amplifier and
the ioput of the aullo syetesz, Whazn the Control switeh 14 set in the Phooo positicn
the Fhoro Jeck s connecied to the input of the audic amplifier. In %he Fhono
potition all of the Recelver circuite sxcept the audio systss are rondersd loopara=
tive, The A.F, Gain and Tone.controls remaln operative, If it 1a a0 desired the
record player may rerain connected to the Recelver and normal receiving opsration
rosumed by setting the Control awitch to any of the other positions,

32, -PHOFE RECEPTION

After the HRO-50 1s properly installed ms outlined in Sectlom 2, it in pl-l-:ll-d
in “"‘Whlﬁﬂ,—"ﬂ{ ti“‘h-,"'hlﬂf'imﬂﬂ‘.’ l,.'-u',,ﬂi.‘h'r.huui_ - .
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_Enpum:nd'l. hl.ghqr d’qgrgq‘bf nq-!.l. |upPr|;;!q?n ur'l'.[l 'hu' :rl-l._l.-lud 'h;r ldrun:inm,t
Limitar unnthl to m= hl.uhur “dial :ﬁu;ng. fr s L IEAEO R

1, 3Sst Lhe Conlrol switch at AM,
2., Set the A.V.7. ewitch at A,V,C,
E' et the Salectivity switch at OfF,
et the Fhasing contrel af saro,
5, 5Set the Limiter coatrol at Off.
E, 5et *he A.F. Oaln control at 10,
7. Cheok tha poeitisn of the Osc. brimmer conbrol polzter, 1b 15 allgnad
at the factory so thot propor callbration is obtained with the polnter.in = vartical
position with the arrow hesd polnted to the "5" in the Dec. panel engraviog,
g, Turn the A G -0n-Cff ewltch mounted on the A F, Galn coniral to Om
i.,8,, 2ers on Lthe dial ssale.
9, Sat the Rocelver B+ awlich at On,
10, Adjust the lnru! sentrol to salect the scale corresponding to the plug-
in eoll sat ln 13 1
11, Turn the A,F, Oaln cocatrel to the poesition giving the deeired sudle
voluse,
12, Adjust the Ant, Trim, control for & maxizum S-Heter roading after tho
desired station has been selegted. Mturn&tal:r in the absence of & signal the lnt- )
"I‘r!.n r-nntru‘l ml.,;.r b nmf for. u-p-:'imm E"t!:!l'lu' ’hnﬁmmd doldd, - :
13, Turn tha Toné contrel te a position giving the dewired lu:lln uuirml-
responts for the signal tuned in,

The Recoliver is naw adjusted for the receptlon of phone signals mnd will tuna
to the frequency corresponding to tho plug-im eoil st in use and tho settiag of the
maln tuning dial. If a dual-coverage plug-ln coll set i» ueed the positlon of tha
Bandspread sviteh, as previsusly deseribed in paragraph 1 of thle sectlon, will de-

tm_‘n!na L 5,1 '*uqmnqp coverage .8, , Deseral B.:umm or Ilm-prud.

The sattings glven above are of necessity for tlu :I.‘I-E-I]Jtl.-ﬂﬂ nt slgrale of aver-
age strenghth, Exceptionally etreng or weak signals may requirs medifleatlion of the

above settings, Very strong algnals may caume overload or distertion in the Receiv-
or with tha E.F. Caln control at 10, In thic case retarding this control alightly
until tha cverload sr distertloz diesappears is recommended. Howewver, khe operator
must Tesember that mutomatis wvolume control action will be restricted unlema the
R, 7. Ouin control is fully sdvonced, Audis cutput should be edjumted entirely Wy
geans of the A, F, Galn control.

Tha A.V,2, = Off switeh may b0 set at the Off position to provida incressed
ponaitivity in some cases, With such a setting the sperator sust be gareful not to
advance the R.F, Galn contrel to m polnt whare I.F, or sudlo amplifier overload oc=

“~=ure, 5Such overload ls indicated by distortion,

Various types of interference which may e encountersd dus to adverss recelving

©ponaltlbne -l:!ln un u111:|,i1n4:|.' n;" :.l'hl.J..!..'II'I. m:i' ar ':.iﬁ- ’fm,fﬁi‘l.'h.g nu-h.'nrnri :.‘n' 1.‘4:.': 'ﬁ‘l.ru:l'l‘.:'.."'
dunrih-d. - -=

Hbl-u Llli.nr - i‘hm n -mn Il ucwnplnl.ld w nt.ttic ;-u}rl or I!H:Il.ll pu:ll“ v

i ur hi..r,h lnt-n-nr nnd mhort d-.-rat-i.ua,}tht bost signal-to-noiss ratlo will b n‘btnn—
] H Ty r.tu*nini: fn_ thl Iirl.iitnr mnrnI. Inz ganiru. 1t HILH' ﬁunn t.hm. 't'l.i.rnl'lfq; ﬂun

T g asVoT o or ‘h.\_.ﬂ.l.q."'\.h\.-

T u-

e “ = _'\-'-\..- o

- T N L LA PR IS S SEPE

t-ln.; the: Tnm tnntr'n‘.l. 1'..:| -attenuate thl h.un ‘audio frmnnln, : ‘Whéo ~ecelving u_l_nlt_}_“

.-15'

Tone. cuutr-pl - A.m lnprnﬂlmt qn ll:nl.l-“-ml." rnH.u can be rﬂalliﬂ.-’b}' lltl

i, :
- = LS
n
3 Reworked by This manual was downloaded from BAMA's
v+ v PAOPGA boatanchor site http://bama.sbc.edu 17




| o — I

signale which are partinlly obecured bty backeround noise or static an improvement
S in receptleon will Ye polleed by rotating the Tone econtrel in a élockwlise sanner,

Eownwnr, fos such prisoustlios of fhe bigh aodls Srepoarsdas mgr iopadr the dote)ld-
E'I'I!-"I.Hr nf ipnnch ;

B L — — =

___"E-E‘ltct!.ii iy and Pl:nnn; - 1h- Teelechivity of theHecelver 1u ol Justed by- -
— of‘the’ .:::,r.t.n'l,rf!.'lt.rr H.lnc;u-.-uh-uit.:n..._'rhl nersal-setting of tha Solee-"
Livity ‘switeh in phmrnruhmnﬂrut recoptionTis A% one of_ the poolticns nfl‘urﬂinl
“iroad. liliﬂll\rltr ji:?uiuun- natked Off; 1l-or.2 arg r-cummd-d o Ea'lur‘i'ru:r
T prngr":’halr 1ncr|au¢"b3 turning’ thu,ﬂﬂi: tivivy “lt-r.'hn.tn ;pm:l-lt-l-l:m ]-.-‘kf‘iq_
lnnrmﬁing 5|l-1ﬁﬂl.l-r11.3r uuf trasult in the attsnunticn &f ithe! h!,u',n-r t'udiﬁ l‘r-qulm
tnnu nr th'l- - BignAal i&s wan h-l.'-pil.' tuniu"!!lfﬁ 'H-ja u’uluethl}r in ineraasedste
--mu:hgthnu*hlahur l"ruqmn:rt-l-ud in tones Ill‘l:'nl:-uit-ﬂnmud 'r-n‘tunh (173 uf-lﬂ-hlhﬂl‘-'
phono or ‘brosdcnst, ruupttun*mihcnm uninu.‘r.n.:i‘nll: d'ul ltn ‘sxceaslve. :..du—hmd,
gutting. %Tha Phosing gontrblie part, ﬂﬂgw_hu tr:rﬂql*-fﬂt-lr el s ip-dnrd to elimin-
‘ate orfattenunts !.nur;rar:n.pﬁhulm—lrnn.n Thé Phasing controls i}lmparni"mlﬂ:
“the Belectivity. switch iltﬁ!.n t.h! ofe [.-rnnlﬂunh""h;h 18 cparative iniall other sat=]
tings, . The: m:urw.l iett.lng nr%lhi Phnnin:ﬁunnt-rulﬁil.'r.h the orya .l‘l.-vﬂ'il'l:.ir ﬁn i .
the 5!111.-1..:.11 tr_nwltnh. gt At 1,725 3.4 or Gulniphone roceptioniy: at’ wru dm Lt
Ao '.ﬁ‘a&'i.u B 'hn".'rﬂ L ekt s ‘n'l'-'w. Langd Lol an ‘-r-*-trﬁt‘mﬁ?t-am‘- u‘-:-m-i
Eh Irnﬂﬂtnl_ nr.u-,huf.h the P’hnl.ug control’ shauld -h;u.wnqd untdl- thli‘ inttr'lr—-
~finea in reﬂu’tud-h. 'l:n :-!.n!.m'uﬁ.‘f Tha: satting of tha Phasing eontrol nhn :Il'lf 'F:‘k" '!-h*lf-‘ =
ihi-..h provides, & mhximus u.tun.unltnn of tha nhjlﬂ!nnl'hll hlurndr:nn I the —
g hut-lrnﬂ.;-nl”il below 1,000 cyclos-ths optimue Fhasing” sontrol setting will be near
- PFi  elther one or “tha other #nd of the dial seple, deponding upen whether the '.lnurm
——imgpsignal has a higher or-lower frequency than the-desired elgnal. = — .

RN —

5'-5.' G, RECKPTION

The initial sd justzent of the Recelwer controls for C ¥, recaptlen la the sane
ae given in Sectlen 3-2 exeept for the follewingl

1, Set the Contrel ewiteh at O.¥,
2, "8Set the A, V.0, eviteh at OFf, It ia lmportent that the A,V.0. switeh
is turped OfF far C,W, opéritlon since the Becelver will block mnd bacomn exiremely

insengltive 1f thie is not dons,

aw- Tom 4 rurs g tecepfalntor oWt e B e b e S d it rovad Sk fA 1A d e
vity. ' -hll-r to"that fer phone recéption sxcept that full uns af7 the sharp salepti
= . pﬁlltlun may bo used without the lows of . lntllli;lhllﬂr ‘axpérienced in phone
Yaxwer . oo capuathy: wodn maxamton meaekrivicy L 1of uwed; =|..-I'E"ii'l=‘r-1"l’a-L!r"h‘l-ﬂﬁ'lv‘bm'ﬂw-ﬂ_
uned B Bust be-exercised since tuning iw very céritical, - When the Recelver 1s slowly:t
harp= . T scroes the carrier of the:recelved olgnal ‘the. 'bili--«nnh pnduﬂi will be very =
LL 1y pasked in” :ml.put, ‘ot o particular audle piteh;’ This peak. in response. indleat
uerh the correct Receiver 41al setting, The setting of the ¢V, 0 - control must be
sk that the beat-note peak is woll withinm the awd ivle range at thal the receiver p
od, responge may be readlly obeerved, A C VW, 0, 4iAl zetting near sero is recomesnd
F e After the Recelver bas been correatly T..'n.mt-ﬁ the pitch of ithe hemt-note peak m&
lng ad justed by means of the G ¥W.0, control to provide anm audio tone which is plaswm
B to copy or coilncldes with any responss pedks 1o the speakar or hamiphones, Usd
thess conditions, the Receiver will sxhibit prosounced mingle=signal propérties
E® whioh @ay be demonstrated by tuning the Hecalver to the other aide of "zero-bea
put, po ‘hat the pitch im the smme as before and observe the marked reduption in out
o= _ Thin dial metiing is ppk racporended for une sthar than to desonstrete the unﬂ
n #lgnal properties of ths Receiver, With the Hecelvar tunsd fo "orydtal pank®,
nes 48 \nterfaring signal may b6 attanuated by proper sstting of the Phasing control li

“16- : , i jﬂ
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~~this sontrol hag 1ittle &ffect on Lthe desired wignal,

. Sintler to phone teception the Limiter contrel cen be used to great advear
tago-in C.¥,. reédption for the redurtinnal {r_ﬂ.;qrﬁ_'ih'ﬁ.:e.- das t& satkrosl noles pul--
sen, For O W, recapilon, howewdr, the Liniter comtrol may be set at a well advanesd-
pofitlon of the 4ial scale aa excesslve clipping of the wodulation pomcs will not be
axporienced A might be the came la phoné rveception. Also the Tons control mny be
sdvancsd consideratly further for O.¥. roception sinoe sudlo distorticn 14 relative-
1y unlzporiant,

L, ¥.B,P.M, GRERATION

Ths HRC<50 Heceiver ig adaptable for Marrow-Basd F M, reception by utilizing a
Watlonal Type NPH-50 Earrow-Basd P M. adaptor. Operniing inetructlions ss glven in
paragraph 3-7 of this Section ere applicabtle for the reseption of narrow-hand F.M,
algnale except that the Contral switch must be wet at H,F.H, 1% ie recosmented that
when the operator e sgunning o band for sigeals that the Control swlteh L sat si
A M, Ao F M, signal 1o indleated by the prevence of an sudio nell in the center of
the silznml corrier. Yhen mn P M, slgnal is sosountered the Contrel switeh should
then te Bot nt N, F.M, and with tha A.V.0. switch set at A V.0, the signal tuned for
oximn S-Adetar rend 16g.

5. MEASURNGGNT OF SIOHAL STREIGTH

s mensure the strength or intensity of 2 slgnal the R ¥, Oaln contrel muat be
mleanand, *ﬂ-_'ulLu tha Danipad, :"-Eﬂ-l"_ﬂ-hz it ml. LM ﬁ‘d-_%'t!l_nu"rm{- waltoh, ad, £.F O,
The eryatal f11tér sbould Te turkéd OFf by deent of the Selectivity wvitch and the
Phawing contrél sét at serg. The Ant, Tris, eontrol should be ad justed for o maxi-
sun S-Meter Rending aftor & slgnal has beea tuned in. The Limiter, Toms apd A.F,
Oain gontrols do sot affect the S-Hoter reading,

Punizg the Eacalver to s signal will couss the S-Heter Lo read, indlcating the
siganl faput in S-unlte from L te § and in décibele abeve the 3-8 levél from zere to
W 4%, ¥itk no K.¥. input tc tho Eeceiver, or with tha meiésnn dilsconnscisd, ths
S-Meter should read zoro plus or minos ene-half Bm S~unit, If it does not the &-
Mater circult compénsator requires adjustment, 3See Section K7 for ad jusimsnt pre-
csfvre,

. Design of the S-Hetor setusting clrcult is such that a pignal stronger than 4o
<, obove B-3 cannot cauee the meter polnter to come in violeat contsel wilth iha
full-peale métar stop pln thus preventing the pesalbls bending of the -sebsr polnter;

For the purpost of comparing atvofg signals, whlch cause the metsr pointer 4o
read full scals, with other stronger snd/or wesker sigznels tho ssneitivity of the 3-
Heter cay be lowsrsd %y retsrding the B.P, Oaln éontrel,

Heapuremante of the signal strengih of C.W. elgmale onnnot be made with the ¢,W,
gecillotor io aperatisn, .

¥ith the Receiver A,Q,=On-0ff switch set at OFf the meter polater will returas
ta 1ts mochanlesl gere looatsd oo the right hepd or 4O 4B, -end of the metar.

g

i I- y --1?- 3 ; & TR
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SECTION 4, ALIGNMEET DATA
.1, GENERAL

All circofds {n the ERO=N0 Recelver are corcfully alfgred tefore eklpment
using precinion test nguipment insuring necurate conformability to the alignment
fraqueney,. bHoe realigncant of the varlous adjustment: will e required unlass tho
Recelwer ia Lmepaerad with or cosponent parte oF tubd replacements have Deoa neces=
BATY .

A definite pesd for realignent cmn ba determined by checking the perfermance
of the Hecelver mgalnot its pormal cperaticn as cutlioed in Section 5, A slsple
cheek te assure the need of realignment of the I.F. Asplifier is provided in para-
graph U-2 of this wection, In no cone should reallgwent be sttespted unleds
fests indicata that such reallgneent is necessery, Evan then it cudt be repssbersd
that the HRD=-50 i3 a communicaticons Recelver mnd should net bBe sarvieed or roalign-
el by any individusl who does not have a couplets underatacdiog of the fuscticning
of the sguipment and whe has not had provious exparisnce sd justing receivers of
this type,

Complete alignment of the Recelver gan be divided Lntp three steps an follows!

{(r) Intermodists Frogquency Amplifier nlignment ineluding crystal Filter
ad Justzente,

{k} Bengral Coverage Alignnant

{e) Basdapresnd Allgnnant

All airpults suat be tunad ipn the shove ordar when sompleté al igamsent 1o re=
guired. All alignsent sdjustments and controle are shows on Flgurs Fusbers 6, 7
and 10,

b2, 1,P, AMPLITIER CHERX

The pokiog of any ad justzent indiscriziostely ie cputloned agalnet and po clr=
eult mhould be Feallgned unleps tests Asfinitely indicete thet reallgnoent ia oeces~
rary,

The pligament of the intermedlinte frequency amplifier may be easlly checked in
the following masnar:

1. MJuwt the Recolver for noreal operation with the antenna disconnect-
od,

2. Connect m palr of nebdphonss to the Phooes Jack.

5, Set the A ¥V,C., switeh at OFf,

4, Set the Control switch at G.W,

5, Set the Fhaslnr control et zere,

b, Set the Selsctivity awitch at §,

T. Set the E.¥, Cain control at 10.

The setting of the AP, Oaln control does mot affect the measurempent and may
¢ odjusted to provide sufficlent hasdphons output to cake the requirsd obearva-
tlons, Adjust the €. W.0, control untll = point lw found where the predosinant
piteh of the backpround nolse im lowest and e dintinct cryatal ring is hespd, lHote
thir gdtting of the O, ¥, 0, centrol, Didconnect ths oryaldl filter froo the circuld

by turning the Selectivity switch to: the Off poeltion. Once more pdjust the CW. 0O,
control for the lowert predosinant pitobh of background molse and nete the setting,
If the I.F, amplifier 1a correctly alipned &to the oryetal filter frequency the

=18=
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a.f, test vignnl tuned to opprozimeiely Y455 kilocrcles,

Ad fuEt the output sttenuatpr of Lhe signal generater to provide a signal of
spproximately 100 misrovelts, The £,9. 0, control must be set to provide an eudlc
beat-note At aoms froguoncy betveen Won and 1000 cysles per eecoend., The presencs
of thig bext note ran readily be detereifed by Lemporarily connectling heslpioneds orF
n Lovdaposker to the Receiver, If difficulty is encountered i3 obtaining such a
beat-note an od faetment of tha € W.0, transformer triamer capaclier, G=Gl, mist ba

andm,

Yary ths tuning sentrol of the signal grnerater very slowly between the fre-
guencies of USY mnd UST kilecycles, At one fraguency betwveen thome Timite the I.F.
Aamnlifler of the recelver will show & wery definite shorply peakal response, ns in- “
dleated gn the output meter, This froquency i# that of the crretdl filter 'eryatal;  °

T-1,m01 L ¥, alignment, sa cutlined below, in made nt this frequenty, fona- © W

L

¥hile moking I.F, mmplifisr adjustments it will be neccasary to reatard the ate=
tanualor of the slgznal pénarator if I.F, amplifier galn increanss to o point whars
averlpad peours, Without altering the fraguency seiting of Lhe algnal generntor
sot the Salmctivity ewitch st Off, Yhe Control swited &t A M, and turn the mo fula=-
™ tien of the signsl gensrator On, The IF., trimmer cspacitors C-33, ©-33, 0-H5,
C el .50 mnd §-51 ohould mt thily palel eadh be carefully oad justed to givé o Daxi-
mam resding on the output mater, The order in which thesa oo justzents are perforo=

ed is mot important,

Upon gompletion of the above ad jortments set the Selectivity switczh at 1, Sat

the frequency of the signal generator 2 kilocycles higher and ndjuat tha erystal
filtar trimesy aapacitor, €-33, for a oaximum cutput seter indlcatlon. After Bl
ing this adjustment st the Selectivity coantrol &t 0ff omd raturn the algnal genar=
ator to the oxmct crystal fragquroay (2 kilooyolens lower), Tune the Selsctivity .
conpensating trimser capasiter, C-38, for & maxlmum resding on the output matar,

The Phasing contral as set st the factory should nésd oo further attentles,
When estrectly set a predominant decrenss in background level will be faund with
the Salectivity switch nt poelitlon 5 and the Phasing mntrel set at zérp, This
anms null peint should Ye found by rotating the Fhasing coatrol emactly 140 dagraes,
Ir sot, & slight sdjustesnt of the phais balanzing cepoacitor, £-136, will proviie

the proper setiting,

o, )

Turn the modulation ef the signel generstor Off and set the Control switch at

L.¥, Rotats the C.¥.0. control to ite full clockwise position, If in this poal-
tisn ths din} control does net eoineide with § on its scele loosen the disl Knob

and remet At at 5, Set the ¢.¥.0, contrel to rero boat with the algnal generator
eignel, If zero bea% doos oot ooour at O oz the sontrel diml carefully resdjuet

the air irimmer capasiter, C-Bl, of the C.¥. oselllater transforser, T-5,

Wli, OENEEAL COVARARE ALLRMENT

The date given in this secticn applios to the Cenersl Covermge aligament of
the H.F. oscillator and B, P, meplifier stages of sll ogoll sets, Tha origioal
alignment at the Matlonal Leboratories im acopmpllisbed by the udse of precision,
erystal-dontrolled test neolllatore, Ho realignmant whould be atiemptad unlécs &
retiabis teat aignal source ie sveiladle, Ja the case of Jedural Joverage #.F. of-
eillater 'aligricent, o test signal source with an accuracy of 1% or befter is res
quired, For Bandopraad aligneent the calibration eccursey depnnds that the test
signal source have ths socuracy of precislon-cslibrated crystals, The entiré Tange

2
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5

BANDESWITCH SHOWMN

IN GENERAL

COVERAGE POSITION
- NOTE: INOUETAMEE ADSUSTMINTSG AT FPOEITION NO.M AWE A FOLLOWE!

o A, D BQ COIL GETE---LOGF OF WwWIRE INFIDE CQOIL FORE--- BCNOING THE
LOGF ONE WkTY AR THE OTHER ADDE ON SUBTRAGTS T8 THE INDUCTARGE.

0 GO SET---ADJUSTABLE DiEC (WEIDE COIL FORM: .. MOVING THE PRIBG
TOWABD THE CENTER OF THE oOdie DECHEASER INDUCTAMNCE .

3. E,F,G,H B J COIL JETI=== A SHORT=CIRCUITED TUuRN OF WIRE AROUND THE
DUTEIOE OF THE COHL---MOWING THIE TURE 1 ORF DI'MN WARILT THE
INQUGTANGE »

INDUCTANCE ADJUBTHNENT AT PORITION WNOS. B, 00 8 13 oOF oL SETY &, |,

C,0, A&, AF B AD I8 & LODF OF WIRE INSIDE EEL FORM... RENDIRG THE

Lopr ONE WwAY OR THE OTHER WARIES THE INDUCTANCE,

Flgare Yo, IT. Typlical Goll Set Showlrg Alignment A juntment Loceticono

of test frequencies required may be cbtained by the use of nlne sryetalec operaticg
at thelr fundsmentnl and hormonle frequencies, Tha frequency of thedge srystals 1a
as follews: 0,05, 0,1, 1,0, 2,0, %5, 5.0, 6,8, 7,0, 7.5, L4 U and 15 megacycles,
e Hink [T Lot

The meed for realignment of the H. P, oscillator of any band is indicated when
the frequency calibration of the Recelver dial is iz error by more than 1% st the
blgh frequensy end of tha band in question, If it is detormined that reallgnment is
necessary procesd as followar

(1) Comnmect an output metér toé thé Recslver as desoribted in soragraph
Yl of thim Emction end dlsconnoct ths antennn,

{(2) Set the Control switch at AN,
1) Bet the AV.C, ewitch at Off,
L) Bet the Selectivity awitch at Off,
) Set the E.F, Oanin control at 10,
) Set the Bandepresd awiteh in the Cenaral Coverage nositlon,
) Set tho A.F. Caln control to provide e suitable output level,
- {¢) OCheck the pesition of the Ast, Trim, and Ose, trimssr controls, o &
Aignment should be made with both of the pointers on thess controls lo a vertlcal
position with the arrow-head polnted toworde the top of tha Receiver,

(
{
(5
(&
(7

£

4 _-
- : . 1R o
% F#
- ' Uiy

n
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The following Aligament Chort glvea the step-by-etep procedare to follow in ef-
-~ Tpeting tho Donsrsl Covarmps mllgnment of sach eoll ost, It is isportant that the
chart of ad justzents ie athersd to in the order shewn, It will be noted thot Gener-
Bl Coverage alignment affectes Dandepread olignment, but that od justieont of Band-
eprend elignmant does not affect OJoneral Covarsge,

Particular care nusl be tnkon wheo ad justing the high-frequency peclillator
trigrer, C-26, in each coll =et, It ip iwperative that the high-frequancy escllla-
tor fa wet to operdatd at & frequensy sbowe the B F, amplifler frequency and asy-bé-
low, This cun be checked bWy tuning in the image of the teat algual which must mp-
pear 16 kilocyelen lower on the HAeceiver dial, If it is found that the izage docs
ok appiar mt teiy 2ial ssttlmg the B,F. escilletor i3 Incorrecily adjusted and Lhe
erpacity of the trimmer espocitor, C-26, must be degreased until the image and fun-
Aamenta} glgnal = pppesr at the proper points pp the dinl. After the high-froequendy
oscillator is corractly falidrnated the K, F, amplifier trimzers, C-2 and C-15, and
the mlger trimaer, C=21, shoold be ad justed for maxigum fegdélver galn as mensirfed
by thé autput meter, Coil #ete & ond D dp rniot use ui.nn_'s'tellls:_,,l-‘. ompllfier L lmmsy
but are peak-tuned b¥ the use of the Ant, Teim, eoptfol ovéd the Tull freguancy
rangn of ench coll set, It may bé desirablo te allgn the R.F, Asplifier trinners,
0-2 mod C-15, snd the mizer trimmer, C-21, using Hecelver backyrowsd neire as an

= indleation of saxisus gain, rather Lhan tho slgnal saurce, If thim alteranie method
. of alignsent 18 used the point of maxlmum galn is that setting of the trimsers which
provides the loudest Recelver baskground oolse, Hewewer, Lt 1o poselble to aligh
the H,F, amplifier And sixer stages to the image fregquency using baskground nolse
as an indlcator. A check of this posnibllity 1s t¢ tune io the image signol — 1f
tha lenge 18 wemker than the fundasental sigeel the O.F, smplificr and mizer satages

ars correctly allgned.

Correction of tracking errors of the K, F, asplifior and oixér stagec at the
low frequency limlt of eash coll et i# accopplished By the adjustments 1isted oo
the Alipnment Chart, The actusl tracking of thess stages may be cheowed Wy pressing
the sutside rotor yplates of the maln tuning capscitor sectlon toward or away from
the etator in o manner assuring that the rotor plates will soring back to their
erigloal positien. Any change in gepacity should decresse the Hecelver gain if -the

stagn ie trocking properly,

Ths locstions of the ad justeents referred to on the Goneral Coverage Chart are
shown on Pigire Nusber 7. Each varleble om the chart is follewsd by & nusber im
parenthesis to 1dentify its position on the respective coll set. Schematle dlagrase
=~ of sach of the plug-in coll sets are farnirhed on Figurs Fumbers 1l and 12,

ke

- i

i ¥ -
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GENERAL COVERAGE CHART

A ' '
S |>__¢;~,{J mMJr-'!m 5-'51*1!1 Sayres.. L..__u.y frat %Recnagnf.uq_ﬂl-ﬂ*;:" FC S |
i L2 S_t!p_l Set [T nhd Bz;eivar Mo < T Tast S:gm;l VT RETE 'Huinmﬁ E:rutpa# )
8 5%5:«-- v ’jnff— :“_ E "— __._aﬁmﬂ» HE”‘ ;__ _—_— Trimmur c,qpm Em- 4:.361 7 'h: p;ir;r ca}rnﬁl‘tqr'
iy — = — : —~{Pou E}*‘ ———— | -2 (Pon, B)y
= ‘ o | = — c-&f- (Fou.” ) =
i &5 ok Alble, —— | Inductance &t Pos, No, Immmnce at PM‘.
16, Ros, 13, 11, 9,
= .; .ﬁ- n o HH Mimmalr b o 1 -1
I
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= GENERAL COVIHAGE CHART {cont'D)

Goil| Adjust Signal Source | Adjust to Receive AdJust for

Btep| Set and Heceiver Tot Tent 3ignal Haxiousa Jutput

1 E 2.0 Ke, Trimmer capacitor C-26 Tricmer capacifore
(Poe, H). g-71 (Fon, £), E=1%

(Pos, U},

2 E 1,0 Me, Podder capacitor G=100
(Fon. T1.

3 L 1.5 Me, Indugtence st Pos, Fo,
16,

L E 2,0 Me, Check stép 1, He-

peat staps 1.2 and
3 if negesnary,

1 F 0,9 Ma, Trimuer capasitor 0-26 iTrimney asapacitore
(Poo. 8). C-21 (Pos. E), C-15
(FPas, W), C=2 (Posn,
2, :
2 F 0.5 e, Paddsr gapmciter C-100
(Fas, 7).
0, T Me, Inductangos at Poas, N¥o 16,
L F 0.9 Me, E:h-:n: step 1. Re-
' eot oteps 1, 2 and
3} if necessary,
1 & LWoo EKe, Trimper capacitor C=26 Trimmer capacitora
(Pos. E). C-71 £Pon. B). C-1%
(Fos, ),
o, | 2 v} o0 Ke, Faddear acapacitor C-100
{(Pos, T).
3 o 300 Kc. Indwotance at Pow, ¥o, 15
L a u Ee, hack atep 1, Hos
at etepn 1, 2 and
3 If necessary,

o i ] ' T '..,'?: :".-‘! i

o
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GENEHAL COVERAOE CHART (CONT D)

Ad just Lo Receive
Test Signal

Ad Just for

Maxivum Cutput

Coil Al just Signal Source
Step | Set and Rogelver To!
1 H 200 Ke,
2 H 100 Ka,
3 H 150 ¥ec.
Y H 200 Ko,
1 J 109 Ke,
==
2 Jd 850 Ke,
3 J 715 Ke.
b J 10C Xe,
1 KA 0 Me,
Au-a:;;ci L )
;{’g.l"‘j‘h' iy
=48 A 27.2 Mec,
3 AA 28 Me,
Y AA 30 Me.

Trimmer capacitor C-26
(Pos, EB).

Fadder eapacitor C-100
(Fas, T).

Industancs at Pec, Mo, 16,

Trimmer cmpacitor C-26
(Pos, 8).

Padder capacitor C-100
(Pos. T).

Inductance at Fos, No, 16,

Trimmer capacitor C-26
tPun - T) L]

Padder cspacltor C-25
(Pos, 8),

16,

Inductance at Fos, Fo,

Trimmer capacltors
C-21 (Fos, 6),
C-15 (I'os, 4), C-2
(Pos, 2).

Check atep 1, TFe=-
reet ateps 1, 2 and
3 if necassrary,

Trimmer cmanaclters
¢-21 (Pos, Bb),
C-15 (Pos, L), C-2
{Fos, 2).

chezls step 1, ZRe=
past steps 1, 2
nad 3 4f mecesaary,

Trimmsr capacltors
c-21 (Pos. 5),
c-15 (Pos. ?) .

C-2 (Pos, 1).

Padder capacitors
¢-20 (¥oa. B),
C-14 (Fon, U),
f=l {PHS. 2).

Inductanece at Fos,
Nor. 13, 11, 9,

Cheek step 1, Re=-
peat steps 1, 2
and 3 if necessary,

-25—_
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GEVRAL COVERAGDE CHART (CONT'D)

—_—

Eodl | Ad Just 3lgnal Source Ad Jugt to Hezalve Ad jurt for
ﬂ‘li‘p Sat and Racalvar Tai Toak ﬂiﬁ;nnl. Ml 5w ﬂ-ul_-‘ﬂu[.

1 | 4B 3% e, Trimmer cepazitsr C-26 Trimeer capneitors
ol (Pon, B), B=21 (I'om, B,
i 0-15% (Fos, U},
i o2 (Tew, ).

- AR 25 Me, Fadder capacltor C=10x Faddor capacitors
:'P“‘l T}- E'-?g i1.P'ﬂﬂ-| E}I
C-1% (Fos, 3},
C=97 (Foa, 1),

T ABH 3 He, Inductanar at Pan, ¥a, 1h| Industancss at Pos,
¥ox. 13. 11, 9.

L 15 Me, Cheek mtop 1, Re-
peat steps 1, 2 and
% 4f neecwsary,

£ Chaak nteép L,

1 AT 1.5 Me, Trimmor sapacltor C-2H Trianer capaciisrs
a1« (Fos. 7). 8=21 (Pou,:7" 31,
S I C=1%5 (Fan, 3},

C=2 (Fam, 1],

II
2 AZ 2l He, r Padder capacitor 0=25 Fodder capacitora
{Pos, B). -20 (Fow. €},
. G=14 (Poa, U},
E-1 [Fos, 2),

3 AL el 3 Ma, Inductence at Pos. No. 16, | Inductance at Fou,
Hn“l ]".}I J'.'I Hl

L AC 1.5 Hn, Chosk mtep 1, He-
poat stepa 1, 2
and 7 1f nearcesary,
Check step 1,

TRTEE Y :
MR R Ve il

-26.

*%. g
- il £ S " YRR

i o, 11
Fhi: i

=
5 s
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=B BANUEFHEAD ALIGHHENT
' The data given in this secticn appliea to the Bandepread Allgnment of the hlgh-
rrequency orcillater, B.F, acplifler sand mizer stngea of eoll sata A, B, ¢ and D,

It is impertant that no Bandspread adjustmoents areé zale until after completion af
fenaral Coverage allgnment as General Coversge amdjustments affect Bandspread aliga-
=ant.

The neal for realipgnment of tho E.F, coecillator of any bond Lle Indlcated whon
rthe frequency calibratlon of the maln tuning dial 1s in eprror YW more than &F divil-
gione, To effect nlizmmont Lhe Fecalver controls art ad justed the same as outlined
*4n Seotlon U=l except that the Eandapread seitch on each of the plug-lu colls must
"be in the right-hon? or Bandapread positilon,

'|.rl|'

o

The procadure in effecilng Eandspread allignment is accomplished by adhering to
the instructione given in the Bandsprend Alignment Chart, The procedurs is similar
to thet for General Coverage except for the sethod followed io checklng trocking
arrore of the B P, asplifier acd nlxer stages at the low-froguency limlt of earch

Frmll ant Ta sarare an Andlont s
n
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BANDSTREAD ALIRMENT CHART

HOTE: Do not =ffect Bandaprend Alignoent until after completion of General Caverage,

Ad just 3ignol
Coll | Source and Adjust to Recelve Ad just for
Set | Set Regeiver To: Teat Signal Karimum Cutput
1 A 30,0 Ma, Tr!l.:uu-r. capaci tor :‘:;EI' Trlaner ﬂﬂ.p-ﬁﬂ:l.l'.';l'l"l C=22
(Pos, T). (Pow, 5), C-16 (Pos, -ﬂrF
€3 (Fos, 1), ' d
a!
2 A 27.2 He, Padder cepasitor 5=3% (Pos, | Podder capecitors C-20
15}, (Fon, 14), C-1% {Pos,
17}, C-1 (Poe, 10).
3 A 0.0 Me, Check Step 1, HRepoat
Step 1 and 2 1¥f pocap-
sary, Checkc Stap 1.
=1 B 18, b Ma, Trimzer capsciter C-27 (Pos,. | Trizaer capocitors C-22
). (Poe. %). =16 (Pos. 3),
C-3 (Pea, 1),
2 | B 14,0 Me, Fadder copacitor 0-25 (Pos. | Padder enpacitors C-20
1R}, (Poa, 14), G-14 (Pas- ..
" Yz),” U=1 1Fos, 10).
3| D 1k, 5 Me, Check Step 1, Repeat
! Steps 1 aad 2 LT necan-
sary, OCheck Bvep 1,
1 0 7.3 Me. Trimmer capacitor 0-27 (Fos, | Trimmer capocitors 2-22
# '}- {h'- E‘I E'IE‘ {rﬂl. j!t
£-1 (Pou. 1?, s
5 4 1 ¢ -J
2 o 7.0 He, Padder capmcltor 0-25 (Pous, Paider capacitors C-20
15). (Pos. 1b)., C-1k (Pos,
12), ¢=1 (Fos, 10),
ey
P 1.3 Ma, Oheok Step 1. Repeat
dteps 1 and 2 if neges-
. eary, [ ‘heck Step 1. |
Il 2 I'n | kal

n
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GENERAL COVERAGE CHART

A ' '
S |>__¢;~,{J mMJr-'!m 5-'51*1!1 Sayres.. L..__u.y frat %Recnagnf.uq_ﬂl-ﬂ*;:" FC S |
i L2 S_t!p_l Set [T nhd Bz;eivar Mo < T Tast S:gm;l VT RETE 'Huinmﬁ E:rutpa# )
8 5%5:«-- v ’jnff— :“_ E "— __._aﬁmﬂ» HE”‘ ;__ _—_— Trimmur c,qpm Em- 4:.361 7 'h: p;ir;r ca}rnﬁl‘tqr'
iy — = — : —~{Pou E}*‘ ———— | -2 (Pon, B)y
= ‘ o | = — c-&f- (Fou.” ) =
i &5 ok Alble, —— | Inductance &t Pos, No, Immmnce at PM‘.
16, Ros, 13, 11, 9,
= .; .ﬁ- n o HH Mimmalr b o 1 -1
I
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s,

caung of fallure, excluding tubesm, will probably be due tpo brescdown of a capacls
tor or resistor, A

Bypmen or Tilter capacitors which develop poor cdnnectlens internally, or
whizh boceme opoa-circulied, will couse decromasd meneitivity, ocaclllation or poor
slubllity, The defective unit can be loosied by lemporarlly mnnm:ug u- ﬂ'ﬁﬁd :a-
pm:itnr 1:: p.-.u'l‘:.:!l. ~vith cach capaciter thiat ig under. wlplciun '

Fallure of any 'b;'pqn or ﬂ.lur sapacitor may serisusly evarlomd raslstars in.
aingcliated ciroulte, Owerlosad of sufflelent zagnitade te parsandntly AdASofe & Té= ""J s
aleftor will cause the gurface of the resiptor to be scorched, =aking the defective -:- I.*"'“
unit enay te locate by visual ingpeetlon, ; 1“:'_

Cpen or dhort-circulted resistors con be deflaltely located by scasuring the
roslwinnzes of esach individual resistor, The schematic dlogras should be consulted
to Zake sure that any particular resictor under test Is not connected 1a parallel
with some other ciroult élemsnt which might produce a falas Doaswrement,

Loose connectlions whioh cause intersitteat or molsy operatlcn can often be
S found by tepping, or shaklng any component under susplcicn with the Recedver ad just-
#d for norsal gporation,

=3, BSTAGE GAIN MEASIHFMENTS

Tho sanslitivity seasurssents listed herein are pedes with the Receiver set up
a8 apacified in Sectlon 3-2 except that the A.F, Gauin control im set at 10, Connsct
an putput motor-with an impedance to match .thé En;-i“r cutput efrcult 1:0-. 8 or
HO0 ghms to the putput tersinal panel in plase of the Loudspeaker, 1t is importamt’
that the proper cutput lopedsnce match be obeerved,

Donnect toe high output lesd of the signal generator through & 0,01 BF coup=
1ing caphaitor to the grid cap of onoh tube ae specifled in the following tabls,
The ground lead of the generator ls connected to any convenlent chassls polnt,

The simal geneérator, using seddlation, ls varled betwasn U573 and UST kilocycles
unkll n pronounced pesk resding 1s obtained on the sutput meter,

With tha generator attenuated tp provide & one watt reading on the cutput meter
““the signal generater attenustor should read within the limits speaified 1n tha fole=

lawing tabl e

TERMIYAL TEST SIGHAL
Hizer Grid 100 = 25 Hicrovwlte
First I.F, Orid 1600 & 100 Hisrovalts
Second 1.7, Grid B0, 000 #5000 Microvolts »
: ity
5-l, VOLTADE TABULATION R
RSP

All voltage measurements should be made using a high-izpedence vacuws tube voli-
meter, Readings taken with any other typs of instrument will differ somewbat depend=
ing upen the input resistance of the meter. TVoltmeter resintance should be ten
timem larger than thes reslatancs of the eireult aproass which the woltoge 18 mensured
otherwise the voltwoter will indicate & voltage lower than the actual veltage present,

-THe tubé sboket volfage tabulations sontalned in Flgire Ih.-'un g were taken using &
vYaguus tube voltmeter with sn inmput :rn:l.“-lnﬂ of 11 nl-phnl Al -rnl.tl..n lrl ]J: .

[ "'..
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_ Flgure Mo, B, Tube Socket Voltages l":

measured between speclfled cocket tersinale and chasnis, The contrel settlngs to
be obhaerved are shown on Flgure Number 8, 3 .

f=5. MAIN TUNING DIAL

= The main taniog dial should norselly glve no trouble, If, howaver, the dial
%iwiild bocome resowed from the Recelwer it must NOT be operatsd until mounted oo the
cipacitor shafy WITH SET-SCREWS TIGHT. This is becouss the dial is only deslzned

to rotate for ten revoluszions (D to 500) mnd if turned farther than this the mecha=
nion will be daooged, When mountad on the capaciter, limit stops protect the dial
provided the assembly Ln made proparly, The procedure for re-sounting the disl is
i follows: . :

(a) Place the Alul on the espaciter shaft, tighten set-gcrews and turn
dial epunter-clockwiss to fully sesh capacitor rotor plates so that the tips of the
rotor plates ars flush with the odge of the stator plates,

(b) Loosen eat-acrews snd rotate dial alowly until the dial resding has
deerannnd to gero,

E (c) Tighten the set-screwe, : t
:‘1' g (4) Check position of rotor platos at sero. The tipw of the rotor |
~ I.:%lait-\ }#\Hﬁ k1 gl 5 -.':';1;.4'.'::;"'.1 ':J.'
,: Ll }I-.‘%fﬁ' gt by AR N R
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must b8 flush with the edge of the stator nlates, A olight adjustsent coy be
#onecoacary ond this 1o done Tty loceening the sot-screws, ofdjustlog the pesltlon of
tie Alal and Lipghtening Lthe net-sorewe agaln,

If 1t 1o necessary to remove the iial at mry furare time, turn to 250 befors
removong the dial and do not alsturb the petting of elther the dial or cepacitor un-
b1l reapsombled, If in deukt about the correct posltlen; lospect the sprlogs oo the
Back of the dial, Whan the digl rends F"El[} thana springs rhnould he atrolpht-up-nnd-
down, they muet not be tifeed to one olde,

It is lmportont that the backplnte and disl do not becooe separated, The back-
p'lnlu fa hald La plﬁr! 'IJ;' L n];:'rlngn o that Lia genr teeth mesh with the disl £e nr
toeth in corsect relaticnehlp fer proper Jdisl apécatlon, IF thie backplate ohould be
sprung out of plase, it may return to an incorrect nositien and the nrower Cisl num-
bers will not sppear in the windows wvhen the diml L used, To ascertain that tha
twn parte are in gorrect positleon, prooceed e followed

{m) Losate emall window near cuter periphery of d1al backplate and aleb
locates Alnl nusmber windew on foce of dial which ia 1807 remeved from the emall back-
plate window.

_ [b) Hald dlal ao backplate llee flat lo palsm of left-band and witk right
hacd rotate #lsl fneh untll 750 sppears in previously leocated dial windew,

& polnter arv u:l.l" ‘.‘i" T 5 o PEaT oo Aol U Wiy ue Propercy mju’n‘tm Tt will De-npted LhAL LB
Lal- Ltmald, - n'll.l-l.'ll' Iditl af I.M ilill.ll window. lines wp with'a m[.r'l-l;nd_ tanslh s tke d
nekplate pal.nur will Bs found that the disl and ‘tackplate can be moved ao that the b
plther directien, will m#ah between testh at polote equi-dismtent from marked tooth in
not properly sd= (d) Ir by ehncking oo in paragraph (c), the dial is Tound
far snough te Justed, it will be necossary to separate the backplate from the dial
the proper sot- bring the tws gears sut. of mesh and then re-mesh the two ports until
8 correct mesh ting i found, - A number of trial settinge may be required tefore th
1 found.
BB, SLIDE-DULE TUNING DIAL

otory for mec= The slide-rule tuning dial secesbly has bean adjusted at the fa
h thl..l Hnﬁl'-‘ - . gurete synchronleatlon with-the mizromater Alal. If mot. tﬂ:.rll'-lrll Wit
puriod-of" Eon~ i 7 ealam wlll provide cqaplete’ freedom of mechanical- troulile ‘over a Iong
b the miim ' tinuous use,” It is driven by an anti-backlash tuning gear ganged wit
rive -assontly, tuning dial, The slide-rule dial polnter is controlled by a string-4
BEEBSATY 10 If replacensnt of the string-deive esord s reguired it will Be n
pmaving the raagye the Recolver chaswla froo ite® cabinet or wraparcund, Befars r©
sn for proper picroceter dial refersnce should be made to Parsgraph 5 of thia eactl
replacing matnod of resoval, Figurs Nusber 9 1llustrates the proper method of |

§ returned to the cord, After the cord has been replaced and befors the Receiver 1
wragraph 5-5,) itn cabinet the micromoter dial should temporarily be replaced (Sae P

and the alide-rules pointer correctly set in the following manner:

" FOTE
This procedure may alss be used If a check is deasired
to asnure thet the slide-rule dlal polnter ie properly
eynchronlsod with that of the saln tuning dial,

1 _ -3- A
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{a} Oneck the main tuning Alal at zerp om ita dial scale. The tlps of
the rotor plates whould be flush with the edge of the stator plates,

(v} Sat the Dand selcetor conlrol ao that the D coil set szale nupoors,

fe) ‘Smt the maln tuning 4ial at 490 on itm dial scale, Corract sottlng
of the elide-rule disl pointer le 4 megesyclea on the dial scale, Draw the sllde-

rule peinter along the cerd to iis proper ponltlon belng emreful not to disturb
the setting on the micrometer dlal, After the corréat eotting has been obialned

wer A #zall amount of glyptel or hounehold cemont to fastem the dial polinter ao-
agurely in place on the cord,

& 3

®

S PULLEY. -

1.1.;@
P4SS CORD THRU |

FOINTER- SLIDER
AS SHOWN. | .
®
- - l.

HOTE » SOND SHOWN EXPQSED FOR CLARITY.
CORD LENGTH 33 7/87 INCLUDING
SPRING AND GLIP,

Figure ¥o, 9, Instrusticns for Dial Cord Replacement

" LDOP CORD ARDUND

=33~ .
.'1 ill
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= AT, ©O, |
STMBOL FUNOZION __| DESGHIPTION N nrE |
CAPACITORS
C=1 T=1 Banisprosd Palder used on| Variable, alr disleatric
A, B, €, D, Ak and AC Coil
-l ueta - g o
r | G=2 —| T=1 General Coverags Trimmer | Varlable, alr dislectrie —
it |ueed om B, G, PH, 0 M, -
5.1 AR mad AC poll aalse
C=2 T=1 Bandaprosl Tricoer uned Yariable, alr dislactrie
on A, B, © and D goll sete
o=l Antenna Trlumers Variable, alr dielectric
Cahy Hain Tuning Four_scetien ganged, alr dlelee-| SA1EG92
tria, 225 snf, max. par sectlen
C=HA | ¥=l Tuning Fart of C=5
T=SR | V=2 Tuning Part of C=5
E=5C | V=3 Tunlng Part of 0=5
g- .ED ¥Y-lf Tuning Part of C-5
= V-1 Orid Filter Cerazle, .00% nfd,, Y50 view Ealb-1
Tep . | ¥<1 Lrid Tilter Coramio, ,00% mfd,, 450 vdow . EOUB-1
C=5 ¥=1 Grid Fllter Hisa, .01 mfd,, W00 vicw Jbhb-5h
€-9 7-1 Cathods Bypass Paper, .1 mfd,, L0O view D927-11
2=10 | V=1 Screasa Bypaas Carmalo, 005 mfd,, 450 vdow Ejhb-1
C=11 | V=1 Soreen Brpasa Faper, .1 mfd,, U0D vdew DEZ}=11
=12 | V<1 Flate Filter Papesr, .1 mfd., GO0 vdov DE2T=13
Gl ¥=2 Orld Returs IJypass Carasia, .005 ard,, USD wdow Eqlb.1
C=1 T=2 Bmndspread Faddar used oo | Tariabls, air disleatrie
A, H, C, I, Ad mrnd A0 Boll
sota
C=15 |T=2 General Coversge Trimssr | Yariabls, mir dislsctrics
ussd on gll soil sote
G-16 |T-2 Bamdspread Trimser used | Variabls, air dlslsctris
en A, B, G, D goll wete e . .
| e=L] |V=2 Cathods l;l'p-l-it Paper, .1 wrd, , "UO0 vdéw ; n.gz.‘g._u d EF
' l.'-'-l!;} V-2 Sereen Hypass Ceramia, 005 mfd,, 450 "I'lﬂh' Kghhel =", | = -
.| Q=19 | V-2 Plate Filter . - - Peper, .1 nfd,, - 'E'DI'J weow - ‘pEeT-131 ¢ | :
J_#-Eﬂ " P=] Bandupread Faddar 1.1.-|.lni on | Variable, air dislectriec il 2
E A,'B, C, D, Ah and AZ eoll - | . : e
. sate - - . i ) ] )
=21 |T=3 Gonvaral OJovearage Trieaer | Varlabla, alr dielectirie’
uted on mll coll sats
C-22 |T=3 Papdspresd Trimmer used Variable, air dleleciric
oo A, B, 8, D eall setw
=2 ‘I':E Screon Bypass Faper, .1 mfd,, W00 wdew DE2T=11
C=2% |P-U Bandeproad Padder nsed Variable, air dislactric
e A, B, ¢, D, Ak and AC
£oll sata
q?""ﬁ,_ 1Tl B prn b v BT e | T TRA e M e |

_ PARTS L13%
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PARTS LIST {COHT'D,)

f HAT, 0.
STYHMEOL | FUNGTION DESCHIFTION TIFE
GAPACITONS [CONT'D,)
C=FH T=Ul Jenaral Covernge Faddaer
A coll wot Mica, .0012 afd,, %00 vdow JhEL-613
B eoll met Hica, 0026 ofd,, 500 view Jebb-b1
Cogoll sat Mica, 0016 afd,, 500 wiew Jhb6-21
D esil sst Hica, 0000 afd,, 500 wiew JEER R D
E coll aat Mica, LTO smf,, 500 vdew ERUO-18
F eall ast Coramic, 150 mmf, ., 500 wdew DESAL=§1]
0 ooil wet Corasia, 100 azf, ., SO0 vdew DE2LC-104
J esll sat Coramin, S0 amf,, GO0 wiew Dg2R/D-ul7
AB coil wet Caramia, 100 maf,, 900 vdaw DE2RE-304
=2 (Callbrotion Adjustment Trim- | Vearisble, alr dlelecirie
mer
C=30 | V-l Grid Coramic, 100 omf,, 500 wiow DE2RD=H21
=71 | V=k Flate Faper, .1 mfd,, LDD vdew DE2T-11
C=32 [Vl to V-3 coupling Mica, .01 mra,, 30O vdow JB6B=56
_le-3 T=5 Priuary Trimmer Tariablsa, mlr dislactiris
- Bridge Faloncing Cernalg, B2 maf,, S00 vdow JBE35=1
€C=35 |Eridge Enlancing Ceranle, 4T maf,, 500 wiew JEgR-1
C=3t |Fhane Balance Adjustmant Migm, warisble, 1.5 to 315 mmf, ng3a-2
C=37 |FPhasing Varioble, air dielestric 5413655
C=3% |Selectivity Componmator Micm, variable, 3.5 to 35 onf, DE32-2
ﬂﬁ T-5 sutput adjusiment Yariable, air dislectric, 100 ==f | 3411841
c Boluctivity Adjusdng Caramic, 5 maf,, 500 wvicw g2 =401
G=kl |Seleotivity Adjusting Coramig, 10 mef,, 500 viow DEZSD-N26
C=b2 |Selgceivity ddjusting Jeramic, IO mar,, 500 wdow DE2R0-%26
::-hE V-5 A V.0, Pilter Paper, .01 sfd_ ., 600 view Da27-T.
V=5 Cathode Bypmao FPapar, .1 sfd,, LOO vdew DE27=11
w T=bH Primary Trimmsr Variable, air dislectric
T=-f Secondary Triamer Yarlable, alr dislestrle
e-L7 JPE A Y. O, Filtar Paper, .01 mfd,, 537 vdew Ofe =7
0=48 |Fixzed, calibration padder Ceramic, 10 maf,, 500 viow DE25D=417
C=lig |V-£ Scraen Eyranss Paper, .1 afd,, Y00 vdaw DE2T-11
=50 |T=T Primary Trimmer Tarlable, alr dielectric
€=51 |T=T Sococdary Trimser Variable, air dielectric
~0-52 |V-b Plata Filtar Poper, .2% mfd,, 60N wiew DE2T-19
=53 | V-7 Load Caramie, 270 maf,, 500 vicw J633=2
C-54 |T-7 to V-7 Coupling Ceramig, 100 maf,, 500 vdcw DE25D-47)
=5 A V.G, Fllter Paper, ,01 mfd,, 00 viow Lg25-7
¢ Y- to V=T Coupling GCoramic, 3 mmf,, 500 vdow Joa5=l
C=57 |V-9 Boreen Frpmes Mica, .01 mfd,, 300 vdew JobE-56
0-58 |C,W, Ose, Tuning Variable, air dielsctric BA: 6580
E-‘g T-8 Grid Hiea, 001 =fd,, 500 vicw JBEEE-14
¢ T-E Fixod Tuning Ceramic, 100 maf,, 500 vdow DE25C-T0h
061 |T-8 Tuning Adjustlng Yariable, air dielectric
€62 |D.8, Rlocking Paper., .0l afd,, 600 vdew DE27-T
0-63 |&,8, Line Bypass Micm, .01 mfd,, 30O vdow J66E-56
o-5 A, 3, Line Bypass Mica, ,0L mfd,, 300 view " | J6BB-55
C-65 |Powor Supply Filter Electrolytio, 4ok ufd,, UTH rd.nnltghﬁ-}
C-654 |Powar Supply Input Pllter Part of 0-68
E-E5B |Power Supply Output Filter FPart of C-65
i 4 ! - » i P
j'r .'T," 35 . Ll ".?'..-'.-
i i | i 3 [ P -.- et .'i:-.{"'" : . it ¥l
i ; SRR T TS
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R-@ R-i% R-16 R-i8 R-T =13 R-15 A-i4 R=12 Rl R =10

Fipire Yo. 10A. FResistor Locations, Bottom View of Hoge Lvar

36 i
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FARTS LIST {cm-:'r g ::

}‘H.ESI.TH I.E"I"Iﬂl

e-66
c-B7
c-La
€=53
c-70
o=l
G=Ta
i

ol
A
]#rfg

C=17 .

¥=T ta V=10 Coupling
V=10 Threshold Tllter
V=10 Plate Filter
¥-10 te X=3 Counllng
Tone Compennator

=it Cathodn Bypams
¥«ll Jereen Bypaes
V=11 Plate Filter
Tone

TelE Brid’ “Eypais

¥ PRass A3 0wl Fug

¥-£8 to T=-12 Coupling

ﬂlPAGIEﬂEE {GDHT'h_}

Fapor, 01 efd,, GO0 wiow
Papar, .1 mfd., U00 wdew
Paper, .1 afd_, 400 vdcow
Faper, ,0l mfd,, 600 vdew
Rlectrolytic, 25 =fd,, 50 wicw
Paper, .5 afd_, 100 vdow
Foper, .1 mfd,, NOD vdew
Paper, .1 sfd,, 40O vdcw
I"q:mr. .01 mfd,, GOO wdew
:\.' J ‘Tﬂ_l'i-l .'ﬂ'l!,l.r:"‘.i.u. Ji“ﬂ,ul@ :Illl.-,.'_ =
Seraniy,” bod. ﬂt" _h3T wddi
FPapar, .01 mfd, vilew

4

L DAT. S0 ]
(117

S — ——f

DE2T-T
2427=11
DEAT-11
pEaT-1
L3382
oES e
DEZT-11
DE27-11
nE2l=1

B 2s0-42T

Hﬂﬂ-lh -

DEaT=1
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FARTS LIST {CONT'D.)

= = ¥AT, ©0.
TMEOL| FURCTION DESCRIFTION TTRE
l_ _ . v o CAPAGTTARS, S OONRID 3. o L
c-53 . ]!—1 Doneral Coverafe Trimmer - Tﬂnn’m_la.'ﬂnd. . A
' A eoll aet 5 maf,, 500 view DE25D-loL
AR aail wat 10 m=f, . 500 view nE2gn-loz
A0 poll set 60 mmf,, 500 vdow DE2sD=ln T
0-)2 | T=2 coupling used on AP ooll |Mica, Y70 maf.. 500 wdow JBA5-8h
1.1
C=0% | T=2 Tensral Coverags Paddar Cormmla, 100 maf., 500 vicw Da253-304
uped on AB eoll sat
C=g4 | T3 Coupling uted on AB eoil |MNica, 70 maf,, 500 vdew JBE5=55
Bet
- T-3% ﬂl}nlrul Cavarage 'h-l-.nn- Carnale, flzed,
D | AR eail: st - |5 aar, ; 500 wdew |- DE25D=NOL" |:
S 7 -5 TR AT T .| bE.mar;, 500 viéw; . ' %'gfz'”-"lﬂ: :
056 | ¥-2 Cathada Erpu-l : I Ceramta, 005 wtd, hﬁ:} rd:n-.r B 4 T
E--E'.' T-1 Genmaral’ Bn"rlgu Pu.d.d.nrﬁ : T-rll‘hll. -li.r Mllluut-ril: ' =
Ll veed-on AR eallTaet; i 2 1;
'J-.QB_; T-2 Goneral Guﬂruu Plddn:r ! anil‘h'll. l!.r Mlllutrlt o i
£+ 17 | umed on AR eall .met ° —_— e 1.
ﬂ-ﬁ i 'l =} Ganaral Gnnrn.;- hMur = ‘l'l.rl-l'nll. sir -&hli:t.rin [ — — |+
== | funed on ABjooll- met T |l R e e e | e |
G—l.f:lu P-4 Ganaral . cuuru;n Fadder = anhﬂ.l, sir-dislectriea — - —
vsed on E, P, O, H, J and AB
coll sete

0=101 | T-3 Densral Coverago Faddar Ceramio, 100 maf,, 500 vdew DE2RG=-T0L
uned oa AR soil mat

r;_1ngz‘ =2 General Coversge Trismer | Cerasi&, 68 mmf,, 500 wiew. ~ = .| ‘DE25D-UF |,
| ¢ ¢ |on AD eoillest .. S S D ¢

C=10% | 1.7, compling to X-1 Cornale, 10 wmmf,, 500 vdow De2sh-bog

RESIETORS
E-1 ¥=1 Orid Filter Fixed, 470,000 chms, 12 W, J569-51
12 | ¥-1 Cathode Flxed, 100 ohss, 12 ¥, JEEG-13

n
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PARTS LI 7D, : SR B T T
= 57 (CoN 3 == —551
,-J STHEQL FUNCTION nmt:n:ﬂm'ﬂ' B PR

| _ ___ HxsIsmms (coEwn.)

R-17 | V-5 Plate Filber - ° . Fiued, 2,200 ohws, 1/2W, . J569-29 i
B-18 | v-6 Grid Pilter .+ Phzed, 410,000 chum, 1/2 V. o J569-57
E-19 | 7-b Cathode . Fized, 330 ohms, uz Y, . - J 5tg-13 !
E-20 | Y-%A Plats Lesd Fized, U7,000 obms, 1f2 W, - J5ES-LE
E-71 | #3" Mster Zers Ad jusimant Yarlabla, ¥, 9, , 1000 chew 1 W, EEil=2
E-22 | V-7 Plate Lead Tixed, 1.5 meg,, 1/2 ¥, J560-573
B-23 | AVD Filtsr Fixed, 1.% mog,, 1/2 ¥, J4569-83
B2 V-4 Plata Figsd, 220,000 ohsa, 1/2 ¥, L 3
Eﬂ Y- Soresn Fllter Fixed, 100,000 ohas, 1/2 ¥, J569-45
i ¥-9 Zeraen HFlesder Pixsd, 100,000 obhea, 12 ¥, JThg g
B-27 | V-9 Orid Fixed, 7,000 ohme, Lf2 W,
B-28 | Dimmer Variable, W W, , 25 ohas K9l5-1
R-20 | V-7 Filament Dropplng Pixed, U,3 ohms, 1 W, K038~
E-% | ¥=10 Filamént Dropping Pixed, 8.3 ghms, L W, 0 B 3%
B-%1 | 7=1% Droppling Fized, %000 chup, 10 W, B459-10
Ba32 | V=7 Lomd Fixed, 22,000 ohms, 1/2 ¥, Jﬁhﬂ-hl
T R-33 | V-7 Load Tixed, 410,000 chas, L/2 W, 53-51
B- Y=10 Flats Flzed, 220,000 chma, 1/2 ¥,
R ¥-10 Caetbode Flzed, 220,000 ohen, 1/2 W, Jﬁhﬂ-ﬁs
|l.|'E‘- | Sk g Tihvaakia O - d‘unﬂ'ni | Ver febls - SR ART cdmg - i T
He g | CvsiVer TAresora Afver:” | fixed, ZFU,000 ohisé, I/E ¥y T -,s:r: l‘
R=3K - Linlter Plate Hlt-r nm, E20,.000 phos .- 1_!,.‘2 ¥ l 565 :
B39 0 ¥-10 Plate Losd T¥ized, 470,000 chka, 13‘2 t 555 '
BE-Up | andlo CefnComtrel. - Pariabls, S00,000 chwe - . I x3upad
JBebl: ! Lipitar Cetput Divider . | ||Fized 220,000 chms, 1,rz“r e Jﬁﬁg-g};g _
B ™ [[7-1l Oaihode el | || 7% xed 2200 okms 1£E Lt e |
; }:—u V-1l CathodecBlyider ——= (7 Fizad ;| 190cchae,- lf; e =.-:5h9-.1§; T suaa
m! -Tinnim;‘ﬂ' _| o S s a3 .
V=11 Audlé Jeresn s a“-‘gﬁ Fixak, 106,000 -shai; ua F&f_?" ﬁlﬁﬂaﬂ m i oy HEE
T Hlt-‘}h-d'“'*,m:r FLxsd, 100,000 obme, 1/2 ¥, P ey e
V-11 FlatarFilter J T T {xmd unmmur- T2 s JoBR-NEIT|. D T EeHTY ‘
Tons - Tamighla, 500,000 ohime: SRt B 4,117 5 R HEN-I-R & = i
V-£B Orid - - Fired, E!u.lm ehas, 1/2 v, J569-53 B.Ly
Y-8 Cathoda Hiae Fizad, 4, 700 ohms, Lf2 W, TB63-13 50
V-8 Cathods Lond Fixed, BT,000 ohes, 1/2 ¥, -1*569-25 g BS
V-£B Plate Lasd Fized, 47,000 slma, 12 ¥. v B-52
V-13 Grid Fixed, 230,000 shen, L[Z ¥, JHaY-57 25
¥-12 drid Fizsd, 220,000 ches, 172 ¥, J965=53 lb—ﬁE
Tol2 and ¥-1% Cothods Blap Plxed, 220 ohae, 2 ¥, J5T2=17 ::32
fatput Loed Pixed, 470 ohms, 2 ¥, JETE-TR
T dnd et et uahd S |. Fixen, ¥ onme,; N | TS B i
Inky i ita - | . . ]
HISCaLLANROS
intesna Impul Tarminal Horew-Type, thras tarzinale BEbled 2 ‘
b+ Switch Terminal fSeraw-Typs, two tarsinsle E2Lu.1% BT !
mutpasTrérmindy 010 1 1: Sorow-fype; fares termindiw b - jees  adaag ot
1 T faiqu.nzmt* = =) e 2= = =1 ) Tume X
wp - - End ' =alTTr e, ie) o "
1p 'l'ﬂ' L
. 1L ¥ *ET&: Eftﬁ“,_ L L
s Ny
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)

FARTS LIST (OONT'D,)

e | FAT, €D, |
MBIy FTECTION DESCRAIFTION TIFE
MISOELLANEOUS (CONT'D,.)
I-3 "E" Mater Lammp #luy rlih-b
J=1 Fhono Jask Bingle=Clirouit 7959 3=1
il Fhne Jack Hulti=Circult Filo=1
L'l'l Fil H"."hfm 1T f'l"#-!ﬂr-.'- ““.lﬁ'i‘-ll..a =
“re=r "7 Mabar 01 ma, J9
F=l deloet-l=Joct Plug Datal HME
p-2 AC, Jusper Flug Qatal E%
§5-1 T-1 B.85, - 6.0, Bwlteh Two-poaition Bhi T
§5-2 T-2 5.3, = 6. 0, Switch Two-ponition 8arE7lg
::E T-3 3,8, - G,C, Switeh Twa-position EA1ETUG
T-4 5,5, - G.0, Switch Two-position BAIETIS
5-5 Selectivity switch Siz-poditien, double-pole Elg5=1
8-6 AV, 0, ON-OFF switch EPST, togFle E2 -2
8-7 Contrel swlteh Double-yafar, four-positlon SA1EREL
5-2 Calibratar awlteh FDT, togsle canter poulition open | TT3E-1
P A, Line switch Part of R=lD
- 10 | T-10 Primsry Selector switch | IPDT, taggle B3Lo-4
G=11 | B# ewltch BPST Bat Handle E230-2
-1 Firet B.F. Amplifier trani=
foroar
A Band 14,0 = %0 Me, Sarbasl
P Pand 7.0 = 14, Me, SA:6755
C Band LE = 1.3 Ke. uuigg
I Pand 1,7 = &0 Mg, 8ath
E Band = 2050 Ko, uig&b
F Band - aﬁﬁ Ke. LTH
G Band 180 = U300 Ee. 1LY
H Band 00 = 200 Ko, SA16ED3
J Bond %0 - 100 e, SA:6B08
Baund I = 30 e, ShEmLb
Band 25 = 35 Ma, 416675
Pand 2l = 34,5 Mo, SA18073
-2 Second R,F, Asplifisr Trans=
former
= A Band 14,0 - 30 M. Sa1b751
B Band 7.0 - 1b, L Me, Bhi
C Band 3.5 = T.3 Mo, SA16ENL
D Bead 1,T = 1,0 Me, SA1663T
¥ Dand - Ke, Bash
- B L N
& Beaid 18 - Lo SA1EB6T
H Pand 100 - 200 ln. 5a16669
J Band 0 - 100 Ke, sat6
Ak Pand i = - e
AB Band -
AC Band -
|7-3  |Mizer Transformer
A Band 15,0 -=
B Band 7.0 -
C Band 3.5 -

=ll=

(.
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PARTS LIST (CE¥T'D,}

= = _ UAT, GO, |
7 SYMECY) FUCTION BT LT 0 5
WISCELLAREOUS {COWT'D, )
D Pand 1,7 ~ U0 Xe, SkiE6
E Baad E - 2080 KXo, Sk &7E2
P Band g - 4b0 Ke, 56794
G Bend 180 « 430 Xe, BRiSEOD
B Pacd g - 2 Ke, a1 680k
J Bond W - 100 Ke, SArERL0
Ad Baxd 2 = ¥ He. 2a:6816
A8 Eand 2h- - 35 Ma, BATEGTS
_ Al Bamd A - 7.5 Mg, SALEGYS
Tl | B.P, sscliilakor trsmsformer. i | . _
A Band 1.0 =30 Ma, 8k:n5a6
B Band Tl = 140 Mo, BaEGle |
0 Bazd L5 - I3 ¥, Ba: 6160
e E Basd m, = Ee, g
: -; Fund g - r Ko, n;ﬁﬁ& ;
- K SARER
| S - ok |
J Bagd” % = 00 Kk BAE81T |
Ak EBand - 217 = 10 M, T SaibElR
AE Bnpd 2% = 15 He, SA10HY
AD Band N =A% “‘F-l- SALEOT
- frruial Fllter Y6 Ta, Bag
;-E. nd, ‘1.¥. Aap. sransforoer 455 Ka, m
T=] [ Datsotor Input trdnsformer 455 e, Bl.lhlﬂ
T-£ | ¥, Osa, teanmformer Ue5% Ke, _ !ME.EI
i A Suifrat Axsnatamae Sd, 0D, LR iy (s, -_ﬂ-lﬁh‘_rmht_r, SR
10-watte - ~ :
T«10 | Puwer transforzer, 2%, ﬂrl.t i:n.'rr s, b Fige-1
¥=1 - | Piret A, F, iuplifter: Gaﬂ s : i : :
¥.2 | Second R.P, Awpliries. 5346 |
‘il':e Mixer i smxé
soEly PALY, Osedllater Bl
Y First 1.7, Aeplifier BT
- Becond I,F, Amplifies gg
¥aT Sasopl lhh-:u-r o V.0, -
F-HA |75° Matar diplifier 1/2 GiXTeT
Y-8 |Phase Inverter 1/2 GaMYos
V-9 &.¥, Duedllmor :g
¥=10 [Hains Nisiter
¢ %11 [Audle Amplifiar -3
v i7=1l2 Jhalie Cubpis ﬂ L
“ol¥-a1 |iwdio Cudput EYLa4
V=l Voltage Bagulatodr DEE
;:%5 Ructifier 5k Sisit
Ariessory Conmector Socket Ootal s
. %2 [Crystsl Calltrater Sodket fetal Jo85-2
o fE=1 | BwYecy-O-Jaet Bocked Oatal i Jbbs2 .

TN
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IRSTRUCTIONS
for tha
HATIONAL XCU
CHYSTAL CALIBRATOR UHIT

GER LA AL

The typé XOU Cryatal Calibwater Unit is designed exprevaly for uss within the
HRO-GO Recelwer, It utilizes am elactron-coupled seeillator eireult controlled iy
a dual-dimension orystal (Bliley type SMO0-100), This type of eryatal provides twe
arystal-sontrolled marker frequencies of 100 kilocyelea and 1 megecycle. When
plugged into the Crystal Callbrater Socket, X=2, the XCU oubput le loosely coupled
to the firet B.F, amplifier laput olrouit, Selectlon of elther the 10O kilocycle
or 1000 kilocyels crystel-controlled algnal ia made possible by the front-pansl
mounted Calibrate switeh om the Recelver,

INSTALLATTON

The XCU callbrator is imstalled in the HRO-50 Receiver Wy plugglng the unit in=
o the Cryetal Celibrator Socket, X=2, on top of the chassie, A slobbed-Deal eorew
pounted throurh the top of the wnit Ls provided to bolt the uwalt to the chassls,

A trigmer capaciter, -1, is connected Acvoss Lthe oryetal to permlt adfustaent
of tha frequetey of the 100 kllocycle sutjut sarker when the wnit in oporated at
locations whers the teaperaturs in vaatly resoved from that of normal room CeSpera=
ture, This capBeltor should never requirs ol justmént usless such abnormal tempera-
turas are sxperlssced, To melce the edjwstnment procesd as follows:

(1) Plug in a coil set sultable for the receptlon of WWY on ome of the
warious fr.w,Mnl en utilizad By this standard freguenay atatlos,
{&f ad mlec chE xdcerber pir morkal GI¥, operatlén as sxpikiaed ii. scilia
.. .. . [3) det the front-panel mounted Calibrate a'uit:._C.I'J- at the 100 kilocyele’
poaition, T ’ ) : e = T T

(%) Tune in the signal from WWY, s )

(%) Adjust the trimmer cepaciter, O-1, located at the top of the calibra-
bor unit 2o thet the 100 killocyels marker slpmal koresnle in zers beat wlth the &lg-
nel rocelved from WWY,

OPERATION

The XU Crystal Callbratolr providen a meann of checklng the asouracy of the
froquency cellbration of the Hegelwer., The front-panel mounted Calibrate switch
marked 100=0ff=1000 sonnscte B-plua to the Calibrator Zor instentanecus mervice,
At the sane time this ewitch selects elther the 100 or 100D kilocycle marker slg-
nal, To check eallbration accuracy tune in the desired saprker algoal with the Con-—
trol switeh eet at O,W, and zero beat the Becelver with the harmonle marker, If
the slcrometar dlal and the slide-rule dial ds soet pead accurately corrsctlon
should be mades by adjusting the front-pasel mounted Oasc, triomer contrel., Only a
slight od juetment of the Osc, trimmer sontrol should ba necosssry. If calibration
1a way off the plug-in coll set probably requires realignsent and referecce should
be made to Saction W, '
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PARTS LIST

SYHBOL | FUNCTION. DRSCRIDTION PR
G-I 1100 Ko, Tuning Ceranie; varia'hl#. 6 za ‘wmef; . E311-2
18w B+ Filter Paper, .1 nfil, a-mi 10F 400 view  [DE21-11
1'0=3  |Cathode by-pass Peper, .1 mey, +305<10% W00 vadw |DE27-AL
[8=lt  [Output Coupling [Ceranic, 10 mf. ®,5 nof.. <506 ydew [EET I
| L= [180 K&, iadueter 1% mk, “typs B-100 SArL3T3
L2 |1poo Ko, indiictor 1. 5i5h, type B-50 5&.2511;‘

Pl la Optal gg

L Tixed, 4. ] begohsz, Lf2W,
5 = [ Fixed, 180 ohae, 12V, .1563-1
R-2 ‘@ 1 ¥ized, 7200 ohms, 1 W, 3511-1;1
Rl [Piate ' ‘Pixed, 470,000 ohms, 1 W, T8 157
¥-1  [@scillator $ube: [ 9148

Y=1.  [Crystel Resonator |quarts; 109 - 1000 Ke. ngﬁp;,

oo g

If
R4

Figure Fo, 14, Schematie Hagram, XOU Calibrator

g
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INSTADCTIONS
for Lha
FATIOHAL NFH-50
NARAEDW-BAND F.H, ADAFTOR

INS TALLATIOR

The MFM-50 is installed in the HED-50 Rocolver by plugging the adaptor unlt in-
to the N, B.F.M, Secket X-1 onm the top of the chasslp, & mountlng bracket ls furs-
nished to hold the wmiaptor wnit mecurely in positlon,

The sdeptor unilt is aligned at Eatlonal Company laboratories and resllzneent
is not necasonry, It is oscsssary to reallign the primory trimmor capacitor C=50 1im
ths sscond detector transformer, T-7, on the HED-50, See FPigure Wo, & in thins In-
strustion Book for the location of this sdjustment, Heallgnment of this capacitor
i offocted as followm:

1. lastall the HPH-RD,
2, Adjust the rocelver eontrels for corsal A M, operaticn,
%, Diseconnect the matenns,
Trim the cepacitor, C-50, for maximum receiver background noleo uslng
S an insulated alipneent tosl,

AL TOWHENT

The NMM-f0 is carefully alignod before shipstat and no realignsent is required
unloss the sdoptor 1w aceldestly sldaliganed. Ths nscsssity of realipnmont can be
determiced by the A.M, rejestion capabilities of ths adapter unit, Freper slignzent
will be irdlestad wvhen the saximum A M, rejection cccura at the cml: or of the AM,
carrisr, Marimoe S-meter remding will indicate thes genter of tha carrisr,

The squipment required for alignment is » high-lmpedance vacuus tubs volidater
and an A M, signnl generator, Tha signal genarater used should have an output re-
sonably free of any frequaescy Bodulatlen, The use of & brosdcast statlon me m elg-
nal souroe, in place of m alpgnal genarator, would provide a teéat aignal mesting the
above Fequiremsnt, In any cose, the wignal strongth of the temt wnignal chould be
of tha grder to provide an S-moter resding of from & to 5 S-unite when the HRO-50
is gorrectly tused to the teat sigoal,

; The prelisinary allfnasnt procedurs s as followa:

..1. Conpaot_tha hirh-igosdance yoltmeter batween the tost poiant Jack, 1-1 -
and .channls; The polarity oL tho woltage. -11.1‘ depedd on’ the ﬂimn of the adep-’
tor, connect the woltmeter to obtain an:up-scale resding,

2, OCeonest & signal souroe $o the antenna termipnals, A and .I- it the rear
of tha HRO-50, If a signal gensrater is uled nake the comnsction thl'nu.r.h & W0 ohm
dusay load and esléct a rr-q;um;;r in ths atandard broaioast band,

E_ Sat thn Control switch at H.P.M.

. Bat the Sslectivity mwitch at Off,

. 5ot the Limiter control at Off,

., Plug in the ® coll set, 900 to 2,050 Ec. If this coll set 1s Dot
available use the D coll set, 1.7 to 4,0 Me, :

‘ 7. Sot the B plus ewitoh at On,
B. Set the A V.0,-0ff swilch at A, V.C,
g_. Turn the B, F, OGaln sontrol- te 10, .
Mjut thl A ¥, CGaln uut:rul for the dnl.r-d wvoluma,

...L ; o3 a
el -f".']rhr"- "":l'-'-r L_-:#rh:,:. ”"&‘Hrﬂhn 8 L)
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11, Teme tha t60t #igoal by adjustment of the Halp Tuning kash, The oor-

~ract tuning polni im the fatting thet produces maxlecs S-metor roeadlng,

Allgnasnt 1a arfected as follove:

1, Detune boih prisary, L-1, end sscondary L-2, 1.F, trismere by rotat-
ing the sceréw ol justeente until they ars withdréwn froz the sbleld coml as Tar s
pessible, Ths mdjustsent with the dot of red palnk opposite It in Lhe primary

tricaer L=1, &
#, Tune the primary trimser, L-1, for maximum resding on fhe volimeter,

If two peaks 3z spipnt are chbasrwsd, the porrset peak will bs the flrsl ong sBcouf-

baopd s srdcilng 1he porer a8 JURLRARY Aoke fhe phiald pax o . i
et 3. Pute tha secondery irleser; L-2, for m asre read!ing on the volimeter,
I will be noted that thers i a crowsover 1o the polarity of the tost volluge st

thia point, _ . 2
: L, adjust the capacitor, -9, for & mull in the sudio outpul, Tnis
cEpazitor lp mcceaslhls after removal of thé butten plug ob the €lde of the sdsplor

wuit,
B, Adjestment of onpaedtor, C.9, may affect the zere voltage renting

ebtalaad by adjustiment of the secondary trimmer, L-2. Eabtrim L-¥ and C-9, as nhootw
gary, until both a gerc voltegs rending ob the wolrtmetsr sod m oull in the avwdis

itput mra obtalned,

FPAETS LIST
SYMBOL HAT, O,
R0, FURQTION DESCRIPFION TIFE
g-1 1.7, Amp, Coapling Ooramie, 10 Hel, 500 vice D - hod
@2  (Iaput Divider Ceramis, 38,5 Maf, 500 view DEZSD-414
ﬂ:&- 1.7, kep, Cathads Bypaua Hica, 0.01 Hfd, 300 wiew JbeE-5h
, - T R Awm Rarsan Benans, Hisa 0 OALMCA . W0 pdee.. ., . ITHASDY L0
= g:z T-1 Prieiry Tuniag Mizp, 100 Haf, BOO vdow : BEw00-T
5 P=l Secondery Tuning Mlcoe, LED Mar, S00 wdew Bhoo-1
B=T T=} Fagondary Fubing Kiza, 180 Manf, 500 wicw B500-3
- |V 2 Uevarivgry “radogg - ATl Ty e, SRR e y
] 68 |9k Sac, Baluace adj. Gorania, Var,, 7-35 Hat, .
’ "6-10 ([Diad, Onthods Filter Fluct. L MPd, 050 vdow
o-11 Fupply Eypass fea, 0,01 HPa, 300 wigw
f-12 [BF, Fllter Wica, LW70 Haf, W00 wdow:
1% [Audio Coupling Miea, 0,01 Hfd, 00 viaw
E=-1 I.F., kep, 5rid Leak Pized, 1 Megohm, 172 ¥,
AR U A Saate e, (RT3 Bina, 324 XT38
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et o T

that gacket, X-1, of the H5OS,

INSTRUCTIONS
-y FOR THE
HATIONAL 1TEE A5O3
VIRRATOR POWER SUPFLT

GENER AL

The Katinaal Type G505 Table Model Vibrator Power Unit Bas besn deslpgnad to
furnish conplete operating voltages for the HHO-50 Recelver, The umll oparatés
from B B-volt 0.C, supply and provides approximataly 150 volts D.C, at 70 milliss-
peres in normal operatisn, Output voltages for both 4 and B supply are avallable
at a four prong spcket for convonient connection to the Recelver,

The $505 conmiats of & vibrater unit utilising an OZYA type rectifier tube mnd
s vibrator in m circuit employing efficlent P, flltering of vibrator hash, Fur-
ther filtering of the low fragquency or audle hua component in the putput is accom-

pliskiod by using the regular rilter system {a the Becairar,

IESTALLATICE

‘hﬂ E‘l,lﬂ'g usilb 1a "I..I.'p;lli'ﬂ with & hlttnr’ cnmq:tln; ﬁ!‘ﬂ-.‘ na well as an LGtér-
snnecting cable to facilitats conoection to the Recelver,

Battsry elips are provided on the battery comnecting cabls, W-1, for conven-
1ant eonnsction to m B-volt stornge battery or similar source of power, The intar-
eonnmcting cable, W-2, 18 termirated at one end in & Fouwr-preng plug o mate with
‘Tha sthar snd utilizes an occtal plug to mate with

the power socket, X-1, at the rear of the HRO-50 Receiver, The Receiver A,C, Jusp-
sr plug, P-1, used for A0, oporation must be resoved from the power socket, Fig-
_ure Nusber 1t showe the Schematic Wiring Diagras.

S The E_ma "'lhrw Talt has basn ﬂﬂ“"-’t.b tented and “J“Htﬂ ak the factory
to provide efficient snd ecomomical service vhen used with the HAD-Z0 Hecelver. dn
ad Juntment sontrol switch has been furnished for inercaning the B-plus output,

Thig i 5 screw driwer control awvailable throuch an eatry bole provided st the rear

_of the 6705, The control switch has four steps from npproxisately 150 volta of
“filtered D,0, at 70 millimmperes in the extrone counterclockwiss position (step 1)
lismpores in the fully olockvine puumnTHiF

to spproximntely Z10 volts at 50 =il
4), It is recommanded that the Recslver be operated at the lower B voltage of step

A, The totnl battery draln is approximately 10,0 amperes vhem furnlshing powsr Lo

1am m=y )

. out these-nccesmoriesnsthe total Heceiver drala from

she Recelver if the NFM-50, XOU and 80J-3 unite are used, If the Hecelver is used
without thess arcessories tho total drain ie approximately 9 smperss. The T.R,
tube does mot 1ight under these conditions but the Hecelver will operate cormally
and operation from a storage battery becomes prasticel, Jn sovp & fhe FLE, fade
= 31a 2 Cifnedof i T nedwiter durpurlalsushd plpsd i the.drein.on Lhe_stoTere,
‘battery-will- be approximately 15 amperss when sll accensoriss are utilized *:With<".
‘the battery will b dpproximate- - -

JI 3 ampaTen,

S The two intermediste control switch ateps 2 and 3 should not ba used as the
. voltage obtained is mpproximately the value required to fire the Y. P. tube in the
‘S rocaiver, Under this condition the ¥,R, tuba say fire on snd off sporadically re-

Aulting in erratic operaticn of the receiver,
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PAETE LIST

o - 1} ¥AT. o0,
STHEOL [FUHO P I08 ESURIPTICN TYER
| B oma -
-1 [Filker Cnpasiter Blas, 500 afd, 15 vdow E33E-7
E-1  |Vibrapack Taid b 7.D.0, Mallory Trpe VPS5L
Pl Fass 3 A0 20 Appore 25 moli
L=l pevalt Lina P51 taw 16 slarpbeasrias, iron eore Sk 8EG
G-l f-volt Line Switch Toggle 5.7.5,T, BdZ0=2
F=1 Rectifler Tube Type OZLA
¥<1  [Beyolt Line Comuector Twn Contact Sa:11999
-2 Interssovecting Cabls Coe oad terpinated 1o fevr prong plug;
ofher lo en octel plue
Y-1 Tibtrutor B ¥.0.C. Hallory Type EA%C
- | flutput Sodlcet Pour Prong Female
T W=l
A -} { I :
GROUND  HOT LI | I f T
i ; srand
S

GUTPUT
BOCKET
®-1

BE-1
o &

i
i
I
I
|
!
I
1
|

FPlgvrs No. 16, Schecatis Dlagrss, 6508 Tirrator Pover Supply
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THE NATIONAL HRO-50 RECEIVER
FQUIPMENT LIST

HRG-5GT Receiver, tuble mounting, gray finish, compiete with tubes,
crystal filter, noise limiter, and A, B, C, D, coil sets.

“||i i, HRO-50R. Receiver, same _ﬂg"--;ihd'fe but. mounted on al,-’n"ﬂlandardf
rack panel 10%" high, black finish,

S0J-3 Select-O-Ject 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.

505C Combination Unit, an installation consisting of an eight section
coil container and 8" PM dynamic loudspesker mounted on a
single rack panel 1534" high.

MRR Mounting Rack, a standard 19” panel width table rack with a
panel capacity 26%4" high. Trim strips included.,

Prices on Application

% National Co., Ine., Malden, Mass., U.S.A.
e ' I 2l B
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This manual is provided free of charge from the “Boatanchor
Manual Archive”, as a service to the Boatanchor community.
It was uploaded by someone who wanted to help you repair and
maintain your equipment.

If you paid anyone other than BAMA for this manual, you paid
someone who is making a profit from the free labor of others,
without asking their permission
You may pass on copies of this manual to anyone who needs it.
But do it without charge.

Thousands of files are available without charge from BAMA.
Visit us at: http://bama.sbc.edu

This manual is reworked and converted
from a BAMA loose pages file to a easy
to print manual in PDF format by:

Real radio’s have tubes!
Keep them glowing !!
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