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THE HRO-50 BADID RICEITHER
35CTION 1, DESCAIFTION
1-1, GENERAL

The HAQ-50 18 & delux® Radlo Recelver featuring performance and versstility,
Fifteen tubes, Inecluding & rectifler and & voltage ragulator tube, are utilized in
a superhotrodyne circult for the reception of code end phone sigmals througheut ite
frequency rangs of 50 to 43I0 kilocycles and W80 to 35,000 kilocyeles, The HRO type
Recelvern have long been outstanding and proven perforwsre in Communication and
Amateur pervices, Thie new serlies of HRO=50 Recsivers feanturs many desirabls in-
nevatlione emanating from the latest advancea in recelver cireuliry and mechanleal
demipn, It 1s heuaed ln m new and pnlarged cabinet styled in an attractive gray
finloh with s self-contained power supply adequately imoiated from the R.¥, cir=
cults, A calibrated, 11luminnted alide-rule dial provides direct remdlng in mega=
cycleas for each of the Jseneral Coverage coll sets as well as sn addltlonal band-
spresd ncale for those coll sets incerporating this featurm, A front-panel mounted
oscillator trimmer control Lle provided to sssura precise palibration, Of course,
the dial-driving mechanism still festuree the micrcmeter dinl, Tamperature sonpais=
natlon and voltage repuilation of the high-frequency ascillateor as wall sa utiliza~
tlon of ceramlc insulation in the eoll sets and associsted connecting brush blocks
provide steble cperation and freedom from drift. A single front-panel mounted
Control switch eslecta any one of the four rcdes of operation, O.W,, Phone, larrow-
Band F.M, or Fhono, Socksts are mounted on the. recelver chassls to accommpdats the
Hatlonal Type HMM.50 FM adaptor and the National Type XCU Crystal Callibrator Unit,
Thess aocessorien may be permanently installed and switched On and Off bty means of
ths front-panel ewltches, At the rear of the Receiver scckets ars available for .
axternal use of the Natlonal Type SOJ-3 Select-0-Ject and National Type 6503 Vibrae
tor Power Supply or battery powsr supply, The S-Meter circult ie designed so that
tho oporator may adjust the sensitiviiy of the S-Meter, 4 push-pull sudio system
lelivars the ptmost in sudio frequancy response and undistorted power output from
the bullt-in output traneformer., Other highlights inoclude a six position arystal
filter, maximum bandepreading of the amateur bands, & quick-acting bandspread
switeh, dimmer gontrol for the siide-rule df{a)l and 5-Meter lamps,

A stenderd equipment conslsts of a Recelver, Loudspeaker and eoil sets A, B, ¢
and D, Coil eets Type £, F, G, H, J, AL, AB and A0 may be obtained a3 desirsd, he=
cessories availabls include the National types NFN-50 Narrow-Band F M, sdapter, XoU
Orystal Oslibrator, 307-3 Belect-O-Jeot and bS0-S Vivrntor Powsr Supply,

1=2, CIRCUIT

Tor all frequancy ranges the cirouit utilizee two tuned stages of radie fra-
juency amplification, a tuned mizer stage, a high-fregquency cscillator employing a
tubs separate from the nixer tuba, & first internediats frequency armplifier stage
soploying a variable-saleotivity orystel filter and m conventional second interme-
diate frequency amplifier both operating at 455 kilecycles, a condined second de=.
tector-sutomatio volume control stage, an S-Meter amplifier, a double-action adjust=
able threnhold doubls~diocde noise limiter, a first audie amplifier, & phase inverter,
a push pull eudio amplifier and a beat freduency oscillator coupled 16 the second
detector to provide for C.¥W, reception,

All voltages required by the Esceiver are supplied by = built-in Power wxpply.

Arvoltage regulator tubs im weesd to regulate the plate supply to the hfgﬁ-rrihulnin
o¥eillatdr and the B-Meter armlifier atages,
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1-3. ANTENNA INPUT

Antonna {pput terminaly are provided at the rear of the Recelver, The input
eireuit ¢ eultable for cperation with a single-wire antenna, a balanced feed line
or a low iopedance J2-oha unbelanced concentric tranwmissicn cnble, The actual
antennr input impedance is between 300 and 60O ohss depending on tho froquency of
the input signal,

1=4, TUBE COMPLEMENT

The HRQ-S50 Recelver 18 supplied complete with tubes which are teated in the
Becelver at the time of alignment,

The tubes employed are as follows:

Pirst H F, Amplifier EBAG
Second R,F, Anplifier bIAS
Hixer
Eigh-Prequoncy Oneillator 6o
First I, P, Ampliftier BK7
Second 1,¥, Amplifier (3 ¢
Second Dotector - A,V.C. |
Noise Limiter (3: 13
S-Meter Amplifier - Fhiase Inverter GSETOT
Firot A, F, 1ifier 637
Aulio Output (2) &76eT
Baat Frequency Oscillator &r7
Yoltnge Regulator om2
Rectifier STuG

1=5, TUNINO STSTEM

The frequency coverage of the HRD-S0 1 coversd in twelve bands as followst

_COIL SET OENERAL COVERAGE BANDSPREAD
A 15,0 - 30,0 Mz, 27.0 - 30,0 Me,
. 7.0 = 1L L Ma_ 14,0 - 144 Mo,
¢ 3 =~ TolMe, 7.0 = 1.3 Me,
D .7 - h’in Mo, 35 - hlﬂ He,
E 900 - 2050 K=,
r uso - ZG@ Ke.
G 180 - 30 Ke,
- 100 = 200 Ee,
J 50 = 100 K=,
Ar 2T|5 - m Me,
A3 25 i 35 s,
m 21.0 - 21.5 Hﬂ.

As shown above plug-in coll met types AA, AC, 4, B, C and D provide bandspread
coverage of the 10-11, 15, 20, U0 and BO meter amsteur bands. The AA, AC, B, € and
D bands are spread out so as tn ocover 400 dial divisions while the A band is spread
430 divisions on ths 500 divieion main tuning dial, This is accomplished by svitoh-
ing a small variable papacitor in series with sach sscticn of the main tuning cspe-
citor, thus reducing ite effective capacity range, All of the coil sets are factory
aligned in the Receiver using acourate orystal-controlled test oscillators thus as-
suring precive alignment,
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The microneter type dial drives the paln tuning capacitor through a wors drive
having m reduction retic of spproxizately 20 to 1, Backleeh 1# clininated by the
use of a apring-losled split worm wheel which aseuros positive drive in either
direction at all tices, This disl has an effective scale lenpth of approximntely
tvelve feet ard ie calidrated from zero to 500,

A slide-rule tyne dial 1s synchronlized vith the micrometer dinl by moans of an
anti-tarklnsh gear and an efficlent string drive arrangement to tho maln tuning
dial. A disl drus nrovides & menns of mounting elpght comleq, lpch of thete ocales
ie callbrated in megacycles for the generel coverage and/or bandwpread frequircies
depending on the roll pet, Hounted on the front panel 1s a band oelector ewitch
for vave in rotwting the dial 4rum to select the proper bmand eenle to correepond te
the ccil set !In use, cnch ccale s clesrly oarked with the bdand deeipgnmtion, Two
pilot lampe are used, one at each end of the dial ocpnle drum, for i{lluminatien,

The degree of Lllumination ie controlled bty the front-panel mounted Dimmer eontrel,

1-f, CRYSTAL FILTER

The sele-tivity charmcteristice of the HRO=50 are mede adjustable Yy means of
m crystal filter, Locnted in the first Llntermedlate frequency asplifler this crys-
tal filter i deoiined for extreme {lexibility and efficlency of operation, A eix-
porition Selectivity owltch and m crystal Fhasing control are front-panel sownted
for adjuctwent of the filter, Filpgure Yusber 1, shows the selectivily charscteris-
tice of the Recolver for each of the eix positicns of meletiviry,

The eryetnl filter may be used for either C.¥. or phooe recepticn; any degee
of neleativity from true single-signal to wide band AN, bromicast reception being
avallohle, Operation of the Fhasicg control provides for efficlent suppresrion of
interforing C.¥, slgnale or K.C.¥, eignals which zay produce otjectional heterc-

dynes,
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1-7, NOISE LIMITER

The noise limiter in the HEC-50 Heceiver uses an automatic type double-action
c¢ircult resulting in liziting nolse pulses on both the positive and nogative poake,
It {9 equally effective on both C.W. and phone reception, The usefulness of this
limiter will Be most sppreciated on tha higher frequency bands of the Hecelvsr when
automoblle ignition nclse and other high frequency disturbances are effectually
suppressed, A throesheld control on the front pansl permits ad justment of the level
al which limiting action starts,

1-8, TONE CONTROL

The Tone control circuit has been espscially designad to provide a versatile
veriance of the frequency characteristics of the aulioc amplifier output, In the
extreme counter-clockwine position the greatest degree of high audie fragquency res-
ponse is obtalned, Rotating the control clockwise until the switch mounted on the
eontrol just closes provides s comparatively flat response over the entire usable
audio frequency rangs, Further clockwisme rotatior will reeult in the high audio
frequencioce bYoing attenuated ne illustrated in Figure Mumder 2, This control is
particularly helpful when receiving weak signals hrough interference, If a signal
is venk and portinlly obacured by background noise or statiec, an improvement in sig-
nal-to-nolise ratio will be obtained by rotating the Tons control in a clockwise
pesition thereby attenunting the higher audlo frequencies,
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Figure No, 2, Audlo Amplifier Response
1-9, TEMPERATURE COMPENSATION

The HRO-50 1s compensated for frequency drift due to temperature changes which
may detune the Receiver from the desired signal over long or short periods of recep-
tion, The most objectlionable cause of frequency drift ie ths change of inductiance
of the high-frequency cscillator coll as heat from the tubes causes the interior of
the Receiver to inoromse in temperature, This undesirzble heating effect in the R.7,
coils is minimised by the position of the plug-in coll ssts in that they are placed
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at the btottom of the Recelvar undernesath the chavole in & separately shielded con-
partpent, A further scfeguard againat freguency drift le provided for on btendspread
oparation, 'The haut which is diesipated in the hlgh-frequency onclllater may change
the inter-electrode capacity of the tube and thus cause frejguenecy drifs, To offret
thie effect a small negatlve temperature coefficlent capaciter le placed ad jacent to
the high-frequengy oeclillator tube Yo compensate for soy change cauged by the inter-
nal heating of the tuhs,

The cpil eet terminal connesting bomrde of esoh nhlalded coil can as well am
thelr mnting brush blocks have been mede of rermmie type material, Ans a repult free
dom from ony posslble leakngs due to poor lneulation aesuren a low degres of dArift,
Thia will be found especiclly true of ths coils operating st the higher Ifrequercias,

1-10, SIGYAL STHENGTHE MUTER

Signnl input readings are indicated in S-unite froew 1 te 9 and in decibele a-
bove S-9 frow zers te 40 db, on the panel-mounted algnal etrength meter., A raading
of 5-9 1s obtalned with an input eignal of approximately 25 mlerovolte, The meter
amploys & gero to 1 mililempere movement with ifte mechanical zero at U0 db, on the
dial scale, The 5-Meter la connected in merles with the vlaete lnput of the S-Meter
Amplifier tube V-AA and mesmsures the plate current of this tube, With the 4.0, rup—
ply ewltch On and the £.¥.0. ewltch set at A.V,C. the S-Meter will read zero in the
ebrence of signal input, A variable resister 1s shunted acrces the meter and with
ne antennA connécted thia realstor nllows corredt ad Justment of the polnter to 1te
electrical zere, Any lnerease in A, V,C. voltage caused by signal input will give
e corrasponding insrease in the meter reading, At the LD 4b, meter reading the
AV.C. grid voltage applied reaches the cut-off point of the emplifier tube, There-
fore the pointer cannotl be harmed by viclent contect witn the full-mcale mster pin,
Por the purpose of comparing strong signale (which cause the meter te contact the
full-ncale meter pin) with other stronger and/or weaker signals the senaltivisy of
the S-Meter may be lowsred by retarding the R,F, Cain control, The meter dial lamp
iliuminntinn is rsgulated by a Dimmer control mounted on the front penel of the Re-
calver,

1-11, NARROW-EAMD P.M, SQCEET

A pvondard octel socket, X-1, la mounted inside of the Hecelver on the center
portion of the powar supply compartment chaseis, It i» designed to mpunt the
Hational Type NFM-50 Werrow-Band ¥, M, adaptor, 4 Contrel switeh ls front-panel
mounted to provide a means of awltching the adaptor into the output of the interme-
diste amplifier elreuit, With the Control switch set at the N.F.M, position the re-
colver is adjusted for the receptlon of narrow-bani T M, eignale, With the A.V.C,
switch set at A.V.C, the S-Meter it ocparative in the ¥,F .M, position and the Recelv-
er should be tuned for maximum meter reading to assura efflclent gperation, Turther
informntion concerning the NFM-80 unit ie contained in a eeparate data sbest at the
rear of this manusl},

1-12, CRYSTAL CALIERATOR SQCKET

The Crystal Celibreter socket, X-2, is of the standnrd cctal type mounted on
top of the power supply tompartment chassie inside of the Receiver. It is designed
to accommodate a National Model XCU Orystel Celibrator., The Model XCU ie compactly
constructed and furnished with & drive screw clamping arrangemsnt to hold 1t firmly
in place, A double-pole, thres-position toggle type front-panel mounted Colibrate
awltch marked 100-0ff=1000 provides a meana of connecting B-plus to the unit for
instanteneous use, At the eame time by using thie toggle switch e resonsnt crystal-
controlled freoquenoy of elther 100 or 1000 kos, mey be malected, The output of
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this unit 1e loocsely coupled to the first R.F, meplifier stage through Lthe npcket
wirlng., Purther  nformation concerning the Model XCU uait 1w covered by a soparate
data eheet ilncluded at the rear of thie manual,

1-1), SELECT-0-JACT SOCKET

The Select-OJect socker, X-3, 1s a standard vetnl typs nooket nocessible at
the rear of the Recetiver, It i1m rrirmerily desligned to ngoommodnte a National Model
50J-) Selrct-O-Ject unit, The msting plug attache! to tho BOJ=3 permite & direct
connection inte tris socket in place of the aud lo-Jumpnr plug originally plugeed in-
to the Select-O-Ject socket, By proper adjustuent of the controles any single audle
frequency seleocted in the range of approximately RO to 10,000 cyeles may be boosted
or rejecied, Deteiled instructions for prepur operation of the Select-O-Ject are
ronteined with the unit,

For convenience a vsource of &,3 V,A.C, fllament wiltage, n 200 7, 0,2, nigh volt-
sg* ao well mm the 105 V,D,0, regulated voltage is availadle for eperation of exter=
nal apparstus, The Scheantlo dlagram, Flgure Nuaber 13 shows & pia view of the
Select-O-Ject noalwl thun providing the inforsation necessary for waking the proper
sonnrctinne, Kxtwrnal equipment MUST HOT be utilizad {f the Narrov-Band P N, adep-
tor, Crystal Callbrator wnd Select-O-Jeet unita are all operated atl the sane Lime,
Sonsideration muet alwo he given ta the fact that the L0S-wolt regulated power sup-
ply cannnt be awlitohed off hy the B+ Cn-0f7 switch,

114, JHONO INPUT JACK

A Fhono Jack is mounted at the rear of the Eecelver and can Yo used for connecs
ting auxiliary spparatus, such as a record player pick-up or microphons 11te the
audlo system of the Receiver, This imput circuit ls of high-impedance providing a
sultable match for such external equipmen: into the high-gain first sudio amplifier
stage, The front-panel mounted Coztrel switch must be set at the Fhono pesition
when using the Phoss Jack, Dotl the AP Saizp and Toze controle are operative vith
thie type of opermiien,

The majority of record player plck-ups are tersinated in a single ahinlded wire,
The Phone Jack on the HRO-50 i{s the type that acconmodates a standard phono tip plug
and 1f the record plager to be used is not fitted with auch & plug one can ansily he
attached, If the sutput olroult of the record player is of low impesdance (lone than
100,000 ohee) impreved efficieacy will de obtained if a sultable resletor, with a
value as specified for the particular record player, is connected aorows the phone
tip plug or ite mstiang jack to properly load the record player output cireuit,

1=1%, AUDIO OUNYDR

The HRO-"0 festures a push-pull outsut amplifier using inverse feed-dack, See
Figure Yo, & for the audic system responss characteristic, The matehing \ransformser
located inside the Recelver provides two audio cutput circuits as follows:

(1) The transforwer secondary loalds are brought to a three-tersinal Out-
put board located at the rear of the Recelver, having both & and 500-ahs terainals
and & enmmon ground terminal, The elght-ohm terminal provides output for the spesk-
er volee es!ll, The 500-chm turminal is available for connectios to a S00-shm line,
Approximately 8 watts of undistorted mudio output power is available at the output
terzinal board and a maximum power of 10 wattis is chiainable,

(2) A hondphones Juck is front-pans] mcumtad azd i1s wired so as %o #oi-
lence the Loudnpesker upon insertion of t he headphones plug, The beadphones output
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load icpedance is not critical and varying types of headphones may be uued including
erystal types, as no direct currez: flows through the hesdphones,

1-1€, POWER SUFFLY

The pover wupply is built in & sepsrate compartment inelde of the Recelver
cabinet incorperat!ng o heat-resistant shielded barrier foclating it from the R, P,
chessis portion, It 1s designed for operation from m 110/120 or 270/240-velt, 50/
60 cycle A.C, supply source, A toprle ewitch 18 mowted on tep of the chaesle for
selection of either 110/120 or 220/240-volt operation, Normal powor coneumption
is spprocizately 115 watts, The built-in power unit supplies all of the voltages
required by the heater and B supply cirouite, 4,5 amperca at 6.3 volte and 125
millimmperes at 240 voltis respectively. In edditlon this supply le ulse capadble of
furnlehing all voltmges required by the accossorlea such as the N¥M-T0, XCU and 50J-
3« A 2-nmpere fume {n connected in one mide of the A,C, Laput supply te protect the
Recoeiver circults mngalnet posaible voltage surges in the powar line or mhort ecir-
culte in the Hecelver, It le located at the rear of the Receiver and easily removed
for wxmanination or replmcement,

A Powor Socket, X-lf, Lo provided at the rear of the Recelver so that either a
battery or vibrator powsr supply may be utilized for portadle or emergency service,
The Nationnl Type 6505 Vibtrator Power Supply is designed to provide efficient oper=
ation of the Recelver with the use of a b-vwolt storage battery input. Purther ila-
:nrmtian concerning the 6505 ie contairned at the rear of this manual on & ssparate

ata nhoot,

1-17, LOUDSPEAKER

The HRO-50TS or ERQ-50RS Loudspeakers in table or raci mounting styles respect-
lvely ara desigued for :re with the neceiver, These are both permanent-magnet type
Loudepeakers furrcished with a shielded connecting cable froz the f-ohm wolce coil
for connection to the cutput terminoml board located =t the rear of the Recelver,

If desirable a 500-oha shielded line may bde used from the Recelver output terminale
to the speaker and/er externally operated eguipment, In event of a dynamic type
loudspenker being usel external means for supplying field excitation voltage will
be necessary,

A cabinet furniebed to match the Receiver design houses the HRO-50TS Loudspeak-
er for tadle mounting, The cabinet is liped with sound abeorbent material to avold
méchanical resonance,

SECTION 2, INSTALLATION
2-1, GRIERAL

All HRO=50 Recelvers are supplied with the following eight scales mounted on
the slide-rule dial drum, irrespective of the type of coil setn crdered, A, B, C, D, -
E-F. AA, AB and AC, If & coll set or coll aets are ordered with the Receiver and
the corresponding scale does not appear on the dial drum it will be found packed
with the coll set, The new sgale i{s installed in place of any one of the unueed
scnles proviously mounted on the dial drum, Two Phillips head type screws, cne at
each ¢nd of the poule, hold it properly in place, The drum scales for the A, B, C
and D coll eote ara froquenoy calibrated in megacycles for both of the avallabdle
ranges i,e,, Oeneral Coverange and Bandeprcd, Ths E and F eoll set ranges are on
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the same scale, while the rezaizcisg scales carry Just the one frequoncy range siali-
brated 1r w/ooreles, Zach scale is clearly sarced with the band dewignnitinn,

2-2, LOCaATION

The Recelver should oot be izsialled in small, unventilated ar woarm opbcrs,
Vherever practicable placesant should be made Lo allow froeedom of air elreulatlion on
all fouwr »idees, The Londepesaier =ey be located in any denlrnble positlon although
it 1s ot recowmended that it be placed on top of Wie Henalver ap undesirable sicro-
phonice say result, The Lewispeaksr should not be placed nonr the Antenna termian-
ale,

2=, ANTANNA RECOMMINDATIONS

The radle frequency input of tha Receiver s designed for operation from elther
a slngle-vire antenna or other typos employing transmisslon llnes haviag impelances
of 10 ohan or nore, There lo an antenna terminal panel at the rear of the Leceliver
with thir=r serew-type terminals marked A, A and & respectively. A lisk is provided
on the mntenna terminnl panel to allow comnection of two-wire or slngle-wire type
antennne te the Recwelver,

For bvest lmpedonoo mutzhing to the Heceliver lmput eircult an sntenra wilh o
00 to 600 phin tranmminelon line is recoo=ended, The antenca shouls Be cut to the
proper length for the most used frequency, The antenna trazssission line feeders
shovld be connected to the two antenna terzicals oarked A; the grounding litk s
not used, It must be resesbered, Bowever, that an actenna lastallation of this Ype
will have maximun effliciency over a tamd of fregencies asear Lhal Trequency feor
whieh 1t s designed and will % sost usefzl iz isetallsticns where the Recelver 1s
tuned to ons frequenry or band of frequeéncies. Tor other frequencies, 1t would be
desirable 10 connect the twe transalssicz lize lesads together at the antenna termis
nal ab the left of the sateans teraizal paxsl, Zrounding the oiber terainal by means
of the link, The sntenna is thur utilized =s = single wire Ype,

The most practical mmtenna for use 1= izstallations where the Receiver Lo to Yo
ased over a wide range of frequencies is the sizge-wire type, An antenna length of
from % te 100 feet {0 reconseanded, The antem-a lead-ia ahould be connected Lo the
antenna terninal sarked A at the left of the antenna terminsl panel; the othsr ter-
ainal sarksd A should be grounied YWy zeans of the link,

Whea & doublet 1a used, the antenna féeders or balanced transmlosiaon line are
consectdd o the twe tersinals marked A, The zrounding link im not uned,

The inner conductor of & concentric transvission 1line should be connected to
the tersinal sarked A at the left of the antenna terminal panel, The outer conduc-
tor should be connected o the other terminal marked A and erounded %v means of Lhe
1iak % O,

i1z some cases vhere a doublet antenna is used with a low iwpedance cosecantrie
or other type tranamission line it may be necessary to re-tris the firet A.F, wpli-
fler at the high end of enoh band to provide a btetter impedance satch betwees aaten-
na and receiver iInput olroult, Paragraph Y4=H describes this procedure,

In an ‘netallation where the Receiver is to Ba usad ms the receliving uwaitl la s
transeitting mtatinn Lha meet afficlent cperation will result from use of Lhe irane-
witting antennn an recaiving antenna alse, This is especially trus 1If the trassmits=
ting antenna La of the sulti-olement, directional type sizce the same antenss gala
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Lo avalloble for both recelving and transcitting - a very denirable condition, For
ewitehing the ontenna from Hecsiver to tranemitter, an antenna change-over raslay
should be used, A double-pole, deuble-throw relay posseasing good high-froguoncy
fnsulntinn 1s suitadle, A secand relsy and a three position ewiteh may be uied to
eantrol the transmitter plate supply and the Receiver B+ cirenite, This smcond reo-
lay should e a s!ngle-pole elngle-throw type having one normnlly spen pelr of con-
tactes, The echeratic dlegraz of thls type of control elrcult {o shown in Flgure 3,
¥ith S-1 in the recelve poeition the antenna transuiesion Yine in connucted to the
Recelver % contacts 2, 3, & and 6 on relay RY=-1; the D+ elrcuit of the Recelver is
completed by the ewiten, (The B+ switch on the Recelver whould be at Be Off), With
the ewitch in the transmit pomition RY-1 contacts 1, 3, U and 6 mre clowed tranafer-
ring the antenna tramemimslion line to the transmltter; contects | and 8 of relay
RY-Z clote o complete the plate mupply circult to the tranmsmitter, Contacts 7 and
B of relay RY-2 should be in warles with the primary of the tronsmitter plate supnly
transformer, Thus, the station ie in the recelving condition with awitch S-1 in the
receive pooition and In the trenemitting condition with 8-1 in the transmit positien,
With 3-1 in the mid-ponition the Recelver B+ circuit and tranemitter plate supply
gircult are both open thus permitting coll set changlng in the Hecelver and irans-
mitter, In the mid-penition the Recelver B+ clrcuit s controlled by the B+ gwitch
on the front panel nf the Receiver,

ROTE

The high-frequsncy oscillator, C.¥W. oseillator S-Meter
anplifier and the push-pull exdie cutput azplifier are
not affected by the external relsy connectisns to the
B.5.%, terminal block, Unless the A, C, On-0ff awltch
ia met at OfF these c~ircults will obtain an uninter-

rupted B-plus supply.
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2=4,6 A, C, OFERATICE

After wnpackiag the ERC-5C Esceiver aod aspociated equipment procansd pe
followei

(1) Make sure that all tudbes are firsly seated In thelr nookete, tube
elmspe are properly in place an? =11 gr4d clips securnly faptoned,

(2) Make sure the plug-in ccil set used in the Recwiver e firsly ina
poeition by pressing down the lever—4ype handlen on the front pansl to their maxi-
aun veriical posltion,

(3) Make sure that the front-panal mounted Contrel switeh is set in the
proper positien, This switch provides four operating positions, C. W AN, K. F.N,
or Fhone,

(4) Connect the antenns eme recommended in Sectlon 2-2.

(%) Conneot the Loudspeaker cedle to the Output tersinral Board st the
rear of the Receiver, Thie i{e accompliaked Yy connecting the outer shield lead to
the comwon terminal and the other to the A—ohs termical, A “00-eoha terninal 1»
also avallablo on the Output terminal Bear: ia csses where s 500-che line 1s wiil=
faed for Loudaponker connection,

(6) Oonneet the Recelver A.C, line cord to the proper scurce of weltage,
The Primary switeh, 3-10, sust be set at the positiez corresponding to the line
volings to be used | e , 110/120 or 270/250 wolts, 50 /60 cpe,

(7) Bet the controls as recommesded ir Sectlon ) for recepiion of signale,
SOTE

Vhere the Recelver s located ia the E 7. fleld of
& relatively poverful trazssitter, it 1s advieadle
@ provids some means of preventisz dazage to the
Recelver R.F cotl, If a separate receiving anten-
na is ueed & neans of dlscoszactiag or grounding

it duriag transmission pericds should de provided.

2-5, DMATTEXY OPERATION

T™he KRO-%0 1s readily sdesptable for emergency, portable operation or operation
in localition where a 115 or 2X0=velt A.C, pover source is not nvailable, It may
bs eperated directly from batteries or a Natiomal Type 6508 Vibrator Power Supply
designed for operstion from a 6-volt storage dattory. The Type 6505 power uait
draws 9.0 amperes at S-velts when furnishing power to the Hecelver if the Narrowe
Band T .M, Adaptor, Crystal Calidbrator and Select-O-Ject units are not used, If
these plug-in wnite are utilised typical opsrating conditions and power consumptioes
dats will be found im Section 6, -

The Schesatie Diagraw Figurs Number 13 {llustrates pia connections of the Re-

celver Power socket, Keli, Thie provides the informatio= necessary for wiriag the
octal type battery plug which is used in place of the regular A.C. Jusper plig.
To conserve batiery jower the btattery plug sust te disconnected whea the Recelver
is not belng used, Vor etand-by operation in all case= it is recommended that a
switch be placed in the battery B-plus lead as the E-plus switch in the Recelver
does not open the B-plus olreult supplylag the high-frequescy oscillater, C.V,

-10-



sscillator, S-Meter 4mplifler or the push-pull eudic output tubes, A suggested
refipemsnt is to include a switch in the A-plus input lead so that the tube heaters
mey be twrned off when the Becelver les not in use without the neceseity of removing
the battery plug from the Power socket,

2-£, ADCESSORY (SOCKETS
Three gctal type sockets are avallable for additipnal accessoriea as followa:

(1) A W.B.F.¥. rocket, X-1, 1= mounted an top of the chassis inside the
power supply compartment. A Hatlonal Type NFM-50 Narrow-Esné ¥, M, adaptor ils de-
slgned to Tit into thils sccket and ls supplied wlth a tounting bracket and drive
serews to bheld it firmly in place, The front-panel mounted Comtrol switch, 5-7,
provides a means of awltching the NFM-B0 wilt inte lnstent servlce, as regulred,

{(2) & Orystal Callbrator socket, X-2, is top chassis mpunted in the powsr
2uprly compartment, This soecket is wired o accommodate & National plug-in Type XCU
Orystal Calivrator Unit, A slotted head serew arrangesent bolts the unit flrmly in
placa, The front panel Salibrate ewltch provldes a means of applying B-plus to
the unit as well mps the seleetlon of sither a 100 or 1000 ke, marker signal,

(3) & Select-0-Ject socket, X-3, of the standard octel type ie mounted
a0 an to be accessible from the rear of the Heceiver, This scelet is designed pri-
warily for the wse of & National Model 50J-% Select-O-Jest wnit. The S0J-3 1s flt-
ted wlth an interconneécting ceble and plug for direct connectlon to the Select-U-
Jact sockel,

Raference to the Schematle Disgram will show the various connectione made
to the socket if it is desired to use the voltages avallable for accessories pther
than the Select-O-Ject, It will be noted that B+ {240 V.D.C. and 105 V.D.C. regula-
ted) and filament voltages are available, There is a deflnite limitation on the
draln permisslble at this socket., The total permissidle drain (if the WFM-50, XCU
and SOJ-3 are not used) is 1.5 amps, at 6,3 V,A.C., 2.5 milllamperes at 240 V.D.C.
end b mllliamperes at 105 V.D.0. If the 105—volt supply is used it must be remem—
bered that it cannot be switeched Off by the B+ On-0ff switch or externml switching
devices connscted to the B,S.W, panel unless an addiiionsl relay 1s used,
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SECTION 3, QPERATION
3-1, OONTHOLS

All controlae aro ldentlfied by front-panel markinge for eamse of identification,
The controlas ure located in m symmetricsl menner and are arrsnged for eamse of pper-
ation,

The maln tuning BRO type micrometsr dial ie arranged so that the freguarcy to
which the Recelver tuned increaces as the dilal reading incresees. The slide-ruls
dinl pelnter mechanlem im synchronized with the main tuning dial uweing an anti-beck-
lash geaer plus an efficisnt string-drive arrangement te provide an accursta rela—
tipnshlp hetween the main tuning dial and the direat frequenny oslibratsd acslas 6n
the slide-rule dArum assembly, Front-pansl mountsd is a Band selector awltch for
ewitohing the proper ecnle in plece for the coll eet te be used,

The B P, Galn contrel serves to sdjuet the amplificstion of the second A, F,
firet I F. and second I,F, amplifier stages, Maximun senpitivity is obtained by
rotating the contrel knob to the extreme clockwise posltion L10) on ito circular
vcale, At the extrame clockkwise position all tubss are ppersting At woximum gain
with minimum bilas., Ap the contrel is rotated counter-clockwlse, inecreasing hlas is
applled to the cathodes of the second R.F,, firet I.F. and secend 1.¥, tubas, thus
redusing thelr amplification,

The A.C. On-Off ewltch le amssoclated-with the A, F, Gain control and A,C, power
is turned on sa the A,F, Galn control is sdvanced from A,C. Uff to zeroc on its
pcala,

The B+ On-Off awitch 18 connected in the positive lead of the power supply cir-
eult and {ta purpoas ie tg dipeomnect the B-plus during perleds of transmlasilen er
WHEN CHANGING COIL SETS3, This laat funetien ie important, The B+ circuite are com—
pleted when thes awitch is set at On, Howaver, the B-plus circults of the highefrew
queney oaciliator, S-Meter amplifier, C.W, oselllater and push-pull auwdio cutpui
tubee remain On at ell times regardless of the position of the B+ On-Off switch pro=-
viding the A0, On-0ff switch ia set at On.

Connected in parallel with the B+ switeh and mounted at the Tear of the chasele
iz a palr of contocts marked B,3.¥, intended for use with relsy contrel of the Re-
celver, The B,5.¥W, panel is covered by s metal shield to prevent mccidental contact
with the terminala by the operator, Two slots are providad in this shield to bring
out wires to connect tc an exteranal switeh or relmy, Care should be teken that
thess wires for axterrgsl econnection do not short te the B, S, W, shield,

The Phasing control and Selectlvity awltch are part of the crystal filter,
Yhen the Selectivlty switch is sst at Off the crystal is switched out of the cir-
culs, With the cryatal swltchsd out ths Phasing control has no influence on Re=
celver performaneo, Wiih the Selectivity ewitoh set at eny point betweea 1 sod 5,
inelnasive, the cryatal filter is ip opsration, eelectivity inereselng as the awiteh
is progrensively advanced in pesition ., The Phasing control ie then used to bal-
ance the cryatal bridge circuit and eliminate interferiag signals or heteradynes,
It i»s recommended that the Tons control be rotataed countar-clockwisa until the
Bwiteh 19 turned Off, This will provide cptimum reception of the high audie frequen=
clss wha= using the crrotal filter for A.M, receptlun, The resultsnt boost of the
higher frequencies tands te compensate for the side-band cutting action of the ery-
atal fllter,

The C W_ oscillator is turaed on by setting the front-panel mounted Control
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switeh gt the C.W. position. The C.W.0. control provides a vernler tuning ad Just-
sant for the C,W, oscillater transformer. This osolllater is wsed to produce an
andible beat note when racelving C.W, algnala or bte locate the carrvier of o weak
phone station, With the Control ewitch set at the C_ W, position B-plus is applied
to the C,W, oscillator tube providing a constant B-plue supply regardless of the B+
On-0ff awitch retting or the B.8.¥W. sxternal control devices, Normally the C.W.0,
control is eet at zero, however by rotating 1t elther to the right or left of zare
ths operater can melect an audle toma auitable te the ear, or he may cet the control
for beat receptlon, The C,W, oode characters ere made sudible through the hatero=
dyning artlon of the C,W, oselllater with that of the incoming signel, Cars should
be teken to retard the B F, Galn control to a point whara the recelvar doea not
overload,

The Limiter control serves to swlteh on the limiter and, following thie, to ad-
Just the threshnld at whigh limltlng action atarta, With the Limiter caontrol turned
on (at poeltion O on the dial scals) limiting action automaticelly takes place at a
relatively high percentage modulation., Rotating ths control clockwiss prograssive-
ly lowers the threshold, or percentage modulation, at which limiting actien starts
until maximum elim+ing La nchileved at 10, This limiter in double-actiol i{n that
miting ls accomplisked by clipping of both positive end negative pesks, Limlting
actlon is equally cffective for both phene or C,W, resception,

The Tone contral is used to vary the auwile frequency characterlstle of the
audlo eystem, In the extreme counter-clockwiss poeition the zreatest dezrse of high
audio frequency responese is obtained, Rotating the sontrol eleekwias until the
awitceh mounted on the control Jusmt closes provides a comparatively flat responae
over the entirs usable awlls frequency range. Rotating the contrsl further in a
clockwise position will attenuats the high audis frequencies as shewn in Figure Num-
ber 2, If a signal is wealt and partially obscured by .background noiece or statie an
inprovement in signal-to-noise ratis is possible by the attenuation of the higher
auvdlie frequencles, Excessive attenustilon of these fraquencles, however, may result
in an lmpeirment of A M, speech intelllgibllity, When recelving 0.¥. aignals it
will be poeellle to edvance the Tone ¢ontrol consldarably further than is posalble
in A M, reception since sudio distortion is relatively unimportant,

The A,V.0, switeh le a two-pouition toggle marked A,V.C.=0ff. The sutonatin
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volume contrel eircultn are operative with the toggle switch in the A.V.C, or uppar
poaition,

Tha AP, Galn control odjuats the wolume lavel of the plgnal at botn the Fhones
Jeck and Louwdeposker tarcinala, Clogkwise rotation of thie control incresses the
slgnal applied to the grid of the firet awlic amplifier tubs, The A.F, Jain control
ip ocperative when sn wuwdic slgnal is applied to the Fhone input jack with the Cone
lrol awitch met mt the Phone position,

A Dendnpresd switch Lm mownted on the A, B, C and D coil sats, Inspsction of
the coil srt cersmie terminal pensle will show m silver-plated spring metal strip
with a slotted center screw, Four silver-plated gontacts are provided on the ter-
minal panels; two for each type of rageption i,e,, Ganeral Covarage or Bandepread,
The metal etrip may be turned sither to tha right or 1aft tharshy aslecting tha type
of reception required, A spring tenslon dstent arrangement provides for proper
placement and a firm trouble-fres alectricael contact in each position, It 1z conly
neceegpary to awitch this frem the left to the right hand aeide to change from General
Coveramgm to Handepread, The lowsr calibrated scals on the slide rule dlal fa used
when operating in the Bandapread position, A typleal coll aet ahowlng nd Justment
locatiana ta {11lustrated in Plgurs Number 7 epatalned in Section 4,

The Ant, frim, eontrol opsrates a tunlng tEpacitor whieh la connected scross
the first H,F. amplifier section of the main tuning capacitor, This trimmer control
1s umnd to tune the first R, 7T, enplifier stage properly under m wida variety of an-
tenna loading conditions over the sntirs fragquency range of the recelver,

The Dimmer contrel is a variable reslstor actustsd by a front-panel mpunted
dial, It is connected in series with opne of the filament supply wires to the S-
Meter and slide-rule dlal pilot lamps and furnishes a means of varying the degrse
of 1lluminetion as dealred by tha gperator,

The front-panel mounted Osc. trimmer control drives a variable eir oapaczitor
connectead in parallel with the oseilletor main tuning capacitor. Asmuming that tha
Receliver im properly mligned thie compenrating trimmer mey be used for miner cali-
bration mdjurtmenta, Calibration can be chacked by tha use of accurate crystal-con-
trolled test opelllators or by ueing the lational Model XGU Cryetal Calibrator, Use
of tha Oso, irimmer should not bo attempted until tho Receiver has had A WArm-up
poriod of at least five minutes,

A four poritlon Control switch 1a mounted on the front panel of the Regeliver,
In the G,¥W. poeitina the C.W. ascillator le placed in operetion, The 4 M, poaition
provides normal recsption of phons or broadcast aignals, In the N.F.M, position the
reception of narrow-band F.M_ signals is peasible provided a National Type NWFM-50
sdaptor is plugged into the N.B,F.M, sookst. With the Control switeh in this posi-
tion the adaptor is connected betwesn the output of the intermediate amplifier and
the input of the aullc system, When tha Control switch is sat in the Phone position
the Phono Jack is connected te the input of the auldio amplifisr, In the Fhono
position all of the Recelver circults except the mudip system are rendered lnopera-
tive, The A.F, Gain and Tone.controls remaln operative, If it is 80 desired the
record player may rerain connectad to the Recelver and normal racelving operation
resumed by setting the Control switeh to any of the other positions,

}=2, PHORE RECEPTICH
After the HRO-FD 1s properly installed as outlined in Seection 2, it im pleesd
in operation by the following ad justmenta! ’

-1l



Set the Control switch at AM,
Set the A V.0, switch at 4,V,C,
Set the Selectivity switch at Off,
Set the Phoolng control at zara,
. S8t the Limlter ceatrol at Off,
. Set the R.F, CGaln crnantrel et 10,
. Check the posltion of the Ose. trimmer control pointer, It 1e aligned
at the factory eo thot propor emlibration ie obtailned with the polnter in a veriical
position with tho arrow head pointed to the "S" {n the Ose, panel sngraving,
8, Turn the 4, 0,-On-0ff switch mountad en the A F, Gain control to On
i,8., 2#rs on the diul ecale,
9. Sat the Recaiver B+ switch at On,
10, Ajust the Band control to solect the acale corresponding to the plug=

in 201l sat ln uae, :
11. Turn the A,F, Gain control to the position giving the deelred mudlo

~=J O .rl'—"t.ﬂ Md b=+

volume,

12, AdJjust the Ant, Trim, control for & maximum S-Meter reading after tha
desired station has been selacted, Alternately in the abeence of a olgnal the Ant,
Trim, centrol nay bhe sst for maximin recsiver background nolse,

13, Tura the Tone control to & position giving the densired audis output
responne for the signal tuned 1in,

The Recelver {s sow adjusted for the reception of phone slgnals and will tuns
to the fraguency corresponding to the plug-in cpoil set in ume mnd tho setting of the
maln tuning dial. If a dusl-ecoverage plug-in coil ae=t i@ used the posltion of the
Bandspread pwiteh, ae previcusly described in paragraph 1 of thia section, will de-
termine the frequency coverngs i,e,, General Coverags or Bandepraad,

The ssttings glven above sre of neceesity for the receptlon of aignals of aver=
age strength. Exceptionally atreng or wealk eignals may require modification of the
above settings. Very wtrone signale may cause overloasd or distortion in tha Rereiv-
er with the R, ¥, Galn control at 10, In thie case retarding this contrpl slightly
until the overload or diatortion dleappesrs is recommendsd. However, the operator
must remember that automatic volume comtrol action will be restricted unless the
H,F, Gain control is fully edvanced, Audip eutput ehould be adjusmted entirely Yy
meana of the A F, Galr control,

The A.V.Q. - Off switch may be sat at the Off position te provide increassd
senritivity in some cases, With such a setting the oparator must be careful not to
advance the R,F, Oain control te a polnt wherse I.P, or sudlo amplifier overload oce
-urs, Such overload is indicated by dietertion.

Various types of interference which may be encountersd dus to adverss recelving
conditiona cen be minimized by utilisatlon of the following controls ln the manner
described,

Nolse Limltsr -- When a signal is accompaniei by atatlc peaks or nolese puleoes
of high intensity and short duration, the best signal-to-nolse ratlo will be cbtain-
el by turning On the Limiter eontrol, In general, 1t will be found thet turning the
Limiter control On te 0 on the dial scals will effectively minimize interfarence
caused by external noliss pulsss. In cases whera the npise pulees are extremely pro-
nounced a higher degres of nolse muppression will be realized by asdvanclng the
Limiter control ta a higher dial setting,

Tone control =- Aa improvement in signal-to-raise ratic can be realised by net-
ting the Tone control to attenuate the high audis frequencies, When ~sceiving wealk
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elgnale wilch cre partially obecured by tecksTound nolse or static an fmprovemont
‘n receptlion will be netliced Y7 rotating the Tone control tn & clockwias manner,
Howeve=, to> much attenuatisr of the high sudis frequenclos mmy fmpnalr the lotelli-
cibility of apeech,

Selectivity and Frasing — The eelectivity of the Heceiver Llw md juntnd by
seans of the cryetal filter Selapiivity switch, The normnl wettlng of tie Selec-
tivity switeh in phone or broadcast recoption 48 AL one of the pooltlone affording
broad selectivity, Fosltions serkes Off, 1 or 2 are ragnmmanded, Selectivity Day
be progressively !ncreased by turning the Soleativity mwitch to position §, W or 5,
incensing selectivity will result in the mitwnuntion of the higher audle frequancy
tones of the signal as well as sherper tuning, If the selectivity s tnersased too
wurh these higher frequency audin terea will be attenuntod to such an sxtent that
phono ar bromdcnst reception may become unintalligible dus to excessive side-band
cutting, The FPhaelng control i part of the erystal filter and ls uasd to elisin-
ate or attenuute Interfering hitercdynes. The Phasing control ls lnoperative with
the Selectivity awitoh sat in the Off position but Le operatlve {n all other set-
tinge, The normnl petting of the Phasing conirol with the cryetal filter On 4. e,,
the Selectivity nwitoh oet mt 1, 2, I, & ar § in phoae reception 19 at zereo on ite
ecale, If after o denired etgnal has bean tuned 1o an interferisg sig=sl causes a
heteradyns or whistle the Phasing contrel shenld be adfusted unti] this interfer-
ence {» reduend to minlmum, The setiing of the Fhasing comtrsl mhe-dd be that
which providen & maximum attecuatinn of the o3jectlonable heteroiynme, If the
haterndyns {s btelow 1,000 cycles the cpiicu= Fhasing contrel setting will be near
althor one or the other end of the dial scals, depending upon whether the interfer-
ing signal ham a higher or lower frequancy then the desired slgnal,

=3, C,¥, RACEPTION

The initial sdjustzent of the Bassiwar controle for C.¥W. reception is the smne
as given in Sectioa 3}=2 exrept for the following:

1, Set the Control svitsh at T.¥,

2. Set the A.V.C, evitch at Off, It i3 important that the A,V,0. awiteh
is turned OFF for C ¥, operaticn since the Eeceiver will block and hecome sxtromuly
insensltive if thie L8 not done,

For the reception of TV, signals the action of the erystal filter is
sizsilar to that for phone recepticn except that full ume of the sharp maleotivity
poeition may Ve used without the loss of inteldipibility oxperivnced in phone re-
ception, When maximum selectlvity is used, (Selectivity switeh at position 5) care
Sust be exercieed since tuning is very eritical, When the Receiver is slovly tuned
across the carrier of the received signal the teat-note produced will be very sharp-
ly peaked in output at a particular audio pitcn, This peak in response indicates
the correct Recelver dial setting, The eotting of the C.W.0. control must be such
that the teat-note peak is well vithin the awllble range sc that the receiver peak
responte may be readlly obeerved, A O, W,0, dinl setting near sero is reccmzended,
After the Receiver has been correctly tuned, the piteh of the beat-note seak may de
ad justed by means of the C W0, control to provide an audioc tone which is rleasing
to copy or colncides with any response peal:s iz the speacer or headphones, Under
these conditionn, the Receiver will exhibit prencunced single-signal properties
which may be demonstratnd by tuning the Hecelver to the other side of "sero-dest®
s0 that the pltch in the wame as before and observe the narked reduction im eutput,
This dial metting lo nol recommended for use other than to desonstrete the single-
signal propertien of the Receiver, With the Recelver tumed to "erystal peak®, an
intorferiung nignal nay be attenuatei by proper setting of the Fhasing control since
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this control hns 1ittle effect on the desired signal,

Similar to pheone reception the Limlter control coen be ueed to great advane
tago in O.W, reception for the reduction of Snterference due to exterassl noles pul-
ges, For C. W, reception, however, the Limiter control may be =et at a well advanced
positlon on the dial scale ag excecolve elipping of the modulation peake will not be
experiencod as might be the came in phone receptlon. Also the Tore control may be
advanced conaelderably further for O.W. reception since audio distortion 18 relative-
1y unimporiant.

-4, N.B,F.M, CPEEATION

The HRO-50 Receiver ie adaptable for Narrow-Jand F.M, reception by utilizing a
Natlonal Type UFM-50 Barrow-Band F.M, edaptor, Operating inrtructions ms given in
parsgraph J-2 of thie Sectlon are applicatle for the recsption of narrow-hkand F_M,
mignale except that the Contrpl awlteh must e et at N, F. ¥, It ie recosmendsd that
when the operator is etenning a band for signale that the Control awlteh is a8t at
AM, 4n F.M_ signal ic indicoted by the precence of an awdle null in the centsr aof
the signal cerrier, When an 7M., slgnel {s encountered the Control ewiteh ehould
then be set at N, F.M, and with the A, V.0. ewltch ret at A.¥.0. the Blgnal tuned for

aximum S-deter readlng,

-5, MEASURMMENT OF SIGNAL STREMGTH

Te measure the strength or intenelty of a slgnel the R,*. Osin control must be
advanced to 10, the Control switch eat at &, M, and the A.V,C,-Off ewiteh at A, V.C,
The erystal filter should be turned Off by meana c¢f the Selectivity ewitch and the
Fhawlng control set at zers, The Ant, Trim, eontrol should be ad justed for a maxi-
mum S-Meter Reading aftor a elgnal hmm besn tuned in, The Limiter, Tons &nd &, F,
#ain contrels do not alfsct the S-Meter reading,

Tuning the Recelver to a signal will caumse the S-Meter to resd, indicating the
signal input in S-units from 1 to 9 end in deeibtels above the 5-9 level from zers to
o db, Witk no R, P. input to the Recelver, or with the mntenna disconnected, the
S-Meter should read zero plus or minue one-half an S-unit, If 1t does not the S—
Mater clrcult compensator requiren md justment, See Section U-7 for gl Justment pro-
cedure,

Deelpgn of the S-Meter actuating eircult is such that a signal stronger than 40
+b, Bbove 5-J cannot cause the meter polnter to come in violent contast with the
full-scale meter stop pin thus preventing the posaible bending of the metsr pointer.

For the purpose of cemparing strong signale, which cause the meter pointer to
resd full scale, with other stronger and/or weaker signmls the seneitivity of the S-
Meter may te lowersd by reterding the R.P. Gailn control,

Meapurements of the signal strangth of C.W, signals cannot be made with the C,W,
esclllator lo oparation.

With the Receiver A,C,-On-Off switch net at Off the meter pointer will raturn
to its mechanicnl zers located on the right hand or 40 dv, -end of the meter,
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SECTIGE &, ALICMMIET DATA

hl, CAFDAL

All cireuits in the ERED-SC Eecelver are carefully alligned hefore ehipment
using preciaion test equipment inguring accurate conformability Lo the alignment
frequency, BNe real ignment of the various adjustmente will be raguired unless the
Recelver 1o tampered witk or cosponent parts or tubo replacements have been neces-
SAry.,

A definite nesd for realignoent caun be datermined by cheecking the perforsasnce
of the Recelver mgainet its normal opsraticn ae outlined in Sectien ), A sisple
check to mssure the need of realignment of the 1P, Amplifier is provided in para-
Eraph W=7, of Lhis section, In no case should realigment be sitespted wless
fests indicate that such reallgnment is necestery, Even then 1t z2ust b resssbersd
that the HRO-50 is a eormwunicntions Recelver and should not bBe serviced or realign-
¢4 by any individual who does not have a complete understazding of the fuwetioning
of the squipment snd who has not had previous experisnce ad Justisg recelvers of
thin type,

Completo alignment of the Receiver can de divided ints three steps as follows!

(a) Intermediste Prequenmey A=mplifier alignment iseludisg crystal filter
ad Juntmen te,

(b) Oeneral Coverage Alignment

(e) DPandspread Alignzent

All eirevits nust De tuned iz the shove order whem complete al ignsen: 19 re-

::.‘Ir:l. All aligrment ad justaents and comtrols are sbowe on Mgure Fusbers 6, 7
0.

b2, 1.7, APLIFIER CHEX

The meking of any adjustmsent indiscrizinstely is coutioned agalnet and no oir-
eult should be realigned unless tests Asfinitely indicate that realignment is negons
rary.

The alignment of the intersediate frequency amplifier may be wanlly checked in
the feollowing manser:

« M Just the Receiver for normal operation with the antenna disconnect=
od,

1
2. Connect a palr of hebAphones to the Phones jack,
a Set the A V.C. sviteh at Off,
Set the Contrel switch at C.W,
5. Set the Fhasing control at gero,
b, Set the Seloctiviy switch at 5,
7. BSet the K. F, Oain control at 10,

The settiog of the A Y, Oaln control does not affect the measuresent and say
be ad justed to provide sufficient hesdphone output to oake the required chesrve-
tions, AdJust the 0, W, 0, control until & point is found where the predosisant
piteh of the heckground nolea in lowest ard & dicstinct eryetal ring is heard, Note
this setting of the O, W.0, contrel, Disconnect the crystal filter fron the clreuit
W turning the Selsotivity switech to the Off pesitiocz. Once zore adjust the C ¥ 0,

econtrol for the lowsst predominant piteh of dackgzroc=Z nolise and sote the setting.
If the 1.7, amplifier 1a correctly sligned to the crystal filter frequency the
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Pigure No, 6, Top View of Recelver

setting of the C,W.0, control will be the saze for both tests outlined mbove, If
the two settinge Aiffer perform the complete I P, Asplifier alignment procedures in
following puragraph 43,

U-3, I.P. AMPLIFIER ALIONMENT

The intermedilate frequency of the HREDO-50 1s L55 kilocycles plus or minue 2
kilocycles, The oxact frequency is determined by the gquarts eryetal reconater, T-1,
uced in the crystal filter,

The L.F, traneformers, erystal filter and C.¥, cselllater transformer are fit-
ted with individunl air-type variabdle trimmer cn%ncitnru for alignment purposen,
These ad justments mre located on Figurs Numbers b and 10,

The preliminery slignrent procedure ir as followal

(1) Cornuect the high output lead of ar accurately calibrated signal gene-
rator to Lhe stator pertion of the mixar anction of the main tuning capael tor, Cc-%C,
and the grounded lead to any convenilent point on the chassis, This is a direct con-
peection,

(2) Cononeet an output meter having an & or 500 ohm resistive load to the
matehing output terminals on thm Recelver, As an alternative & high-impedance A.C,
voltoeter may be connected to the phones Jack,

(3) Set the Control switch at C.¥,

(4) Bet the A.V.C. switch at Off,

(%) Set the Phoolng control at zero,

(6) BSet the Salectivity switch at 5.

(7) Set the A,F, Gain control at 10,

(8) Set the H,P, Gain control at 9,

(9) Turn the modulation of the signal generater off to provide a steady
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S,M, tost olgnnl tuned to approwimmtely 455 kilceycles,

M Juet tho oubpit sttenualor of the eignal gensr=tor to provide a sigmal of
approximately 100 mleroveltes, The C.¥.0, =3nircl =ust be set to provide an wwlle
beat-note at gome frogquency hetween 0N and 100C cy=le= per second, The presesce
of thie bent note amn resdlly be deternined by tesperarily connectlng healphoses or
a Loudepeakar to the Reanivar, If A1ffieulty ls ecceuntered 13 chtaining such o
bat-note an od Juetmant of the C W,0, transforzer trimmer capaciter, C-51, must te
nade,

Vary the tuning contro) of the mignal generator wery slowly between the fre-
quencies of U5Y and 457 kilocyclen, At one frequency between these limits the 1.P,
aepli Mer of the recolver will phow m wury definite eharply peaked respones, as in=
dicated on the output meter, Thie frequency is that of the crystal rl{nr erystal,
Y-1,an! 1.7, aligomeat, as outlined below, 1n mads at this frequency,

¥hile making 1.P, splifier ad Justments 1t will ba neccesary to retard the at-
tenuator of the signal genarator if I F, amplifier gain incronnes to a point where
overload occcure, Without altering the frequency setting of Lhe wlgnal generator
sct the Selectivily switch at Off, the Control switeh at A M, and turn the wodula-
tien of the slgnal generator On, The I.F. trimmer capacitoro G- J"‘, =19, C-u5,
C-k6, C-5%0 mnd C-51 should st thle polnt each be carefully adjusted to ;ive n maxi-
mus reading on the sutput meter, The order iz which these od justmente wre purform=
¢d ls not importaat,

Upon completion of the above ad fostzexts w2t the Selectivity switch at 1, 8t
the frequency of the signal geserator 2 kilocycles higher and od Just the eryetal
filter trinmer capacitor, C-J1, fer a =zaxisus ocatput seter isdication, After mak-
ing this ad justsent set the Selectivity comtrol at Off amd return the eignal gener=
Ator %o the exaet eryetal frequessy (2 iilocycles lawer), Tune the Selectivity
compensating trimamr capacitor, C-3E, for a zaxizus readiag on the output seter,

The Phasing control as set at tha Zactory should need oo further attentioen,
Men correctly set a predominant decre=ass in dackgZround level will be found with
the Selectivity ewiteh at poeltina S aad the Fhasing control set at sers, Thie
rams null point should be found by rotsting the FPoasing control exactly 150 degrees,
If not, a slight sdjustment of the phase balancing capasitor, C-)6, will provide
the proper netting,

Turn the modulation of the signal generator Off and eset the Control switeh st
C.¥, Rotate the C,¥,0, control to its full clockwise position, If im this posi-
tion the dinl contrel does not colneide with 5 on its scale locsen the dlal kned
and resetl it at 5, BSet the C.W_0, control to zero beat with the ol gnal geaerator
signal, If sero beat does not occur at O on the control dial carefully read just
the alr trimmer capacitor, C-bl, of the C.W, oscillator transforaser, T-8,

Nel,  OEMiEAL CUVARADE ALIONMENT

The data glven in this section applies to the Oeneral Coverage allgnment of
the K. 7, escillator and R P, smplifier stages of all ocoll sete, The origisal
alignsent at the Fatlonal Laboratories le acoompliehad by the use of preclsion,
erystal-controlled test »acillatprs. No realignment rhould be attempted ualess &
reliable test signal source is avallshle, In the cmse of Oenaral Coverage H.F, oe=
eillator alignsent, o test signal source with an accuracy of 1% or better is re-
Quired, PFor Bandspread alignsment the calibration accuracy demante that the test
signal source bhave ibe scouracy of precision-calibrated crystaln, The entire range

-20=
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of teot frequencies required may be cbtained by the use of nine cryetale cperating
at thelr fundamental ard harmonic frequencies, Ths frequeney of these cryotuls 18
an fﬂ11ﬂﬂ'lt 0005' Dlll 1.0. Z.D, ]ﬁﬁl 5-“. EI'EI T-ul Ti}i lhoh lﬂd 15 m'ﬂﬂﬂ'ﬂl".

The need for realignment of the H. P, oscillator of any band 1is indicated when
the frequency calidration of ths Rece!ver dial is in error by mors than 1% at the
bigh frequency end of the tand in questicn, If it is detsrmined that reallignment le
necessary procesd as followam:

(1) Connect an output meter to the Recsiver as described in saragraph

3 of this Section and diaconnect the antenna,
(2) Set the Control switch at A M,

(1) Set the A V.C, switch nt ﬂ'ff.

(4) Set ths Selectivity mwitaeh at Off,

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

(&) Set the Bandopread owlteh in thc General Coverage nosition,

(7) Set tho A,F, Culn control to provide e sultable output level,

(#) Check the position of the Ant, Trim, and Osc. trimmer controls.
Alignment should be mnde with btoth of the pointers on these centrols io a vertical
position with the mrrow-head jolntad towarde the top of tha Heceiver,

=2l =



The following Al¢gnment Chart glves the siep-by-step procedure to fellow in af-
fTecting tho Oenerul Coverage aligrnment of each coll set, It ls loportant that the
chart of aljustments i® adhered to in the order siown. It will be noted thot Cenere
al Ogvernge allgnment nffecte Dandepreed alignment, but that ad juetvent of Band-
spread ellgnment does not affect Gonernl Covernge,

Particular care must bte tnkon when ad justing the high-fregquency oecillator
trimrer, C-20, in each @oll set, It ls imperative that the high-freguoncy cecllle-
tor la set te operate at a fregquaney shbpve the E F, smplifler fregquency and net be-
low, Thiw can be chacked by tuning in tha image of the teat elgnal which must ap-
pear 91C klloeyclens lower on the Receiver dimsl., If it fa foaund thaet the lmege dees
not appenr at thiu dial cettimg the H,F. ¢necil ater is incorrectly adjusted and the
capacity of the trimmer empmcltor, C-26, mumt be degressed until the image and fun-
damental elgnuln mpsesr st the proper peinte on the ddsl, After the high-frogquency
oselllator ie coarractly callbrated the W, F, amplifier trimmers, C-2 and C-15, and
the mixer trimier, J-21, should be ad justed for maximum recelver galn as reasured
by the sutput meter, ©Ooll rets & gndt D do not use a first R,.F, enplificr trimmer
but are peak-tuned by the use nf the Ant, Trim, control over the full frequency
ranga of ench cell set, It may be desirable te allgn the 3. P, Amplifler trimrers,
C-2 and €-1%, and the mixer trimmer, C=-21, using Hecelver backyrowd nolne as an
lpdication of maxinus galn, rather than tho signel seaurce, If thle alternate mathed
ef allgnment la umed the point of maximum galn 18 that setting of the triemers whieh
providea the loudest Eecelver hackground noise, However, it is possible to allpgn
the 1, F, amplifier and mixer stasges to the image frequincy using bteckground nolse
as an indleator, A check of this posslbllity 15 ‘o tune in the image signal — if
the Ilmage 1s wenker than the fundamental signal the R.F, amplifler and mixer mtages
ars correctly allgned,

Oorrection of tracking errore of the R,F, asplifier and mixer stages at toe
low fragquency limit of esch coll set is mccomplished by the adjustments listed on
the Alignment Chart, The actual tracking of these stages may be checked by pressing
the putside rotor yplates ¢f the maln tuning copacitor section toward or awsy from
the etator in & mamner assuring that the roter plates will spring back to their
orlglinal positlen., 4ny change in ecspacity =hovld deoresse the Heceiver gsin if tho
stage ir trocking properly.

The locations of the ad justmante referred to on the General Coverage Chart are
shown on Filgars Number 7, Lach varisble om the chart is follewed by a number in
parsnthesls to identify ite position on the respective coll set. Schematlic diagrass
of each af the plug-in coll sets are furniehsd on Pigure Numbere 11 and 12,
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GENERAL COVERADE CHART

Step

= |

[ ]

A just Signal Source
and Heceiver To:

———

0,0 Me,

10,4 Me,

%.C Me,
14,4 Me,
1.C Ne,
14,4 Me,
T.3 Me,
3.5 e,
Ted Ne,
4,0 Ke,

1.8 Ne,

'.n "'..

.

Adjust to Recelve
Test Sigoal

Trisser copaciter C-26
(Pos, £),

haduutnnul- &t Pos, No,
1b,

Trimser capacitor C-26
(Pow. 8),

Indusztance et Fos, No,
16,

Trieser capacitor C-26
(Pes, 5),

l:sﬂwt-n at Pou, Yo,
16,

Trimmer cepacitor C-26
(Pos, §),

Inductance at Fos, No,
1b,

-'!H-u

Adjust for
Mazxisus Output

Trimzer capaciters
£=21 (Pos, 3),

Inductance at Fos,
Non, 13, 11, 9,

Check step 1, BRe-
peat steps . and 2
Af necesaery,

Trimear capacliors
C=21 (Fen, 6),
€-19 (Pos, ¥), C-2
(Pos, 2),

Induetance at Pos,
Nos. 13, 11, 9,

Check step 1, Re-
peat steps 1 and 2
Af necesnary,

‘l'rl-ir upei.hn

Pos, ;
c-‘.l.' rn. "
'l""- . .

Induetance at Fos,
Yos, 13,11, 9.

Check step 1, 3Se-
peat steps 1 and 2
if neccemnary,

tors
C=21 (Fosn, b),
C-1% ‘lan, "), C=2
(Poe, 2).
Inductmnoe at Pos,
Nes, 13, 11, 9,

Check step 1, Re-
peat steps 1 and 2
if necersary,
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Step

o™

GENERAL COVEMAGE CEART (CONT'D)

A Junt Bignal Source
and leceiver To!

Ad just tc¢ BRecelve
Test Signal

Ad Just for
Maximum Output

2.0 Me,

1,0 Mo,

1,4 Me,

2.0 Ne,

0.7 He,

0'.5' Me,

0.7 Me,
0.3 Me,

oo Ke,

200 Ke,

30 Ke,
uonH e,

Trimmer capacitor C-25
(Poc. E).

Padder capacitor C-10C
(Pos, 7).

Industance at Foa, No,
16,

Trimmer capacitor C-26
(Pos. 8).

Paddsr capacitor C-100
(Poce, 7).

Inductsnce at Fos, ¥o 16,

Tripser capacitor C-26
(Pos. £).

Padder capacltor C-100
(Pos, 7).

Inductance at Pos, No, 15,

Trizmer capacitors
¢-21 (Fow, E), C=1%
(Poa, 4).

Gheck wtop 1, He=-
peat swtape 1,2 and
3 If necesrary,

Trimmar capacitors

c-21 (voe, €), C=15
(Fos, W), 02 (Fon,
2),

Check step 1, Re=-
pest oteps 1, 2 and
3 if necestary,

Trimmer capacitors
C-21 (Pos. 6), C-15
(Pos, u),

Chack step 1, Ro-
at ztepn 1, 2 and
I Af necessary,
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GLENERAL COVERAOE CHART (CONT'D)

Mjust Lo Recelve
Test Signal

id just for
Maxivum Cutpat

Coil | Adjuat Signal Source
Step | Set and Roomlver Tot
1 H 200 Ke,
2 H 100 Ke,
3 H 150 Ke,
4 | 200 Ke,
| J 109 Ke,
2 J 50 Ke,
3 J 5 Ke.
4 J 10C Xe,
1 AA 0 Me,
2 M 21.2 Mo,
3} AA 28 Me,
h ¥ Y ” Me,

Trimmer capacitor C-26
(Pos, B).

Fadder copacitor C-100
(Poa, 7).

Inductanos at Por. Yo, 16,

Trimmer capacitor C-26
(Pos, E).

Pedder capaciter C-100
(Pos, 7).

Inductance at Fos, No, 16,

Trimmer acitor C-20
(Pos=. T}fﬂp

Padder cspacitor C-25
(Pos, E),

Inductence at Fos, No, 16,

Trizser capacltars
c=-21 (Fom, B),
c-15 (I'os, L), C=2
(Pos, 2),

Check step 1, Feo-
reat ateps 1, 2 nnd
3 if necannnary,

Trimmer capacitars
C=21 (Pos, &),
C-15 (Fom, U4), C-2
(Pos, 2).

Chezls wtep 1, BRe=
paat steps 1, 7
and 3 if necessary.

Trisner amcihﬂ
c-2 (Pos. 5).
-15 ‘h‘ g)'

c=2 (Pos,

Padder capacitors
¢-20 (Foa. 6),
C-14 (Fon, N),
%=1 (Pos, 2),

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

Chack atep 1, Re-
peat steps 1, 2
and 3 Af necessary,




GEYRAL COVERAOE CHAHT (CONT'D)

e

Coll -H_jml_llrnwl_hwu A Just to hﬁln )
Step | Set | and Recelver Te: Test Signal
1 Al ™ Me, Trisser ospacitar G=26
(Poa, B),
2 An 25 Me, Fadder capacitar ClO0)
(Pos, 7).
3 AR 0 Me, Indnetance at Pown, Ve, 1h,
Y A 3% Mo,
1 AZ 2.5 Ne, Trisser capacitor C-26
(Pos, 7).
2 AS 21 Me, Padder capacitor C-29
(Fos, §).
3 M 2,3 N, Inductance at Pos, No, 16,
- AC 21,5 Me,

Ad Jusy for
Maxd s Out put

Trimmer onpaoitore
=21 (Yow, b),
c-15 (1o, W),
=2 (Lo, 2),

Padder capacitors
5-99 iht. 5).

HT h ’;

Inductanen at Pos,
Non, 1,- ‘-Ii ’i

Check stop 1, Re-
peat steps 1, 2 -d
§ 1f nccovsary,
Check step 1,

Trizner upnluu
C-21 (Pos, 9

C=15 (Fos,

c-2 (Fan, 1),

Padder capmcitors
C-2¢ th-. ‘ .
C=14 (Pos, ¥ [
c-1 (Pos, 2),

Inductance at Poa,
Nos., 13, 11, 9.

Check step 1, Re-

poat steps 1, 2
and 3 1f necessary,

Check step 1,




e, DANUSFREAD ALIGHIGST

T™he data given im t219 secticn applies to the Bandepread Allgmnment of the hijh=
freqasncy oncillster, B F, arplifier and oixer stages of coll sete A, W, 0 and D,
It ie isportant that oo Bandepresc ad justzeats are sade until after complotion of
fAeneral Coversge allgment as Gezeral Coverage adjmtomente affect Fundnpresd align-
sent,

T™e sneeld for realignment of the E F_ oscillator of any boand is indicated whea
the freyuneg calibretion of the main tuning dial ie 4n error Ly more than &% fivi-
tlons, Te «ffert aliznment the Beceliver controls ars ud Justed the same as autlined
in Section NN, except that tle Bandspread awitch on ench of the plug-in colls muet
b in the right-hant or Bandspread posltian,

The procadure in e¢ffecting Bandspresd alignmest 1s aceomplished by adhering to
the iastructions given in the Bandspread Alignment Chart, The procedurs s sisilar
te thet for Genrral Coverage except for the method followed la ehe~uing trecking
errere of the R ¥, amplifier nnd mizer stages at the low-frequency limit of sech
eoll set, To secure an indioation of proper tracklsg check the settlng of the Band-
sproead trinner eapocitors =3, (=16 and C-22 for the pusition of masisun Pecelver
galn, Any chang® In oupmelty should decresasa the Eecelver gala indiceting proper

seking, The uwe of the trimmer capacitors C-3, C-16 and C-22 for & trackisg
onsck may dusbrny thelr proper scttiags therefore ihey sust b carefully rechicked
at the Wigh=-froquensy limit of the coll set, The location of the ad)ustssate re-
ferred to in this sectisn are shown oz Figurs Fumber ], Each wvarisble on the chart
is followed by & number in parentbesis te ildsgtify its position o the respective
coil set, BSchematle disgrans of esch of the foor comdizatieon Bandspread and Ceperal
Ooverage coil erte A, B, C and D are furnished on Figure Jusher 11,

Uef, FPIRST R.7, STAOK ALIGUMENT VITH LOW IMPEDAECE THANSNISSION LINE

If a low ance transsission line i3 to be used with the Recelver, iU nay be
nscossary te fgn the firet R.7 asgplifier at the digh-frequency end of each
band, The tracking of the firet R F amplifier stage on esch of the coll ranges may
e checked W rotating the Aat, Tris, comtrol. If two definite peaks in output ars
observed whlle retsting the Aat, Tris contrel, the first R P, amplifier stage Lo
tracking correctly "nd the petiing at elther peaic is correct, The lack of A poak
in output or the rressnce of only one pesk ‘ndicatszs the stage i not tracking pro-
perly snd correction should be made, The Ceneral Coverage ad juntments affent
Badapread o Justments sl sutt therefore be perforaed first, The following proce=
. Jes shodld Y adbered Voi

(a) CEMERAL COVERAIE

(1) Set the Bandapread sviteh on each coil to the left-hand side or Gene-
ral Coverage pesition, AdJust the Recelver for normal operation as followsi Cemtrel
switeh at AN, Selsotivity ewitch at Off, Ant, Trim control pointer set in & ver-
tizel position with the arrov head towards tha top of the Receiver, A. ¥, Galn son
tral set ot 10 and the R.F, Gain control eet to provide-a sultable signal level,

(2) Connect the antenna fesdert to the Receiver antenns terainals asd
tune the Receliver to the signal shown in step 1 on the General Coversge Allgnaesat
Chart for the coll set to be aligned, Adjust the trizmer capaciter, C-2, for saxi.
sun sigual output, Colil wets A And D do not uwse = first 3.7, asplifier General
Coverage trimmer tut are pesk-tuned bty the Ant. Tris. comtrol over the full frequen-
W range of oenoh aoll wed,



SANDSFREAD ALIGNMENT CHART

NOTS: Do not =ffect Bandejread Alignoent until after completion of Oeneral Zoverage,

Set

Coll
Set

Adjust Signal
Source and
Recelver To:

AdJust to Recelve
Teat Signal

Ad Just for
Faszisun Output

A

30.0 Ne,
27.2 ¥e,
0,0 Me,
15,6 Me,
14,0 Me,
14,5 Me,

7._3 Ne,

1.0 Ne,

T.3 Ne,

5,0 Me,
3.5 Ne,

4,0 Me,

fr'.-r.r- capacitor C-27
(Pos. T).

Padder capaoitor 0«25 (Pos,
1%5).

Trizser capscitor C-27 (Fos,

-

:-?d-r copacitor C-25 (Fos,
5.

‘!";'!-r capaeitor C-27 (Fos,

Padder capacitor C-25 (Pos,
15).

Triaser capacitor C-27 (Pes,

Padder capaolitor 0-29 (Pos,
15).

Trimner oapaciters C-22

12), C-1 (Pes. 10),

(Pos, %), C-16 (Pos, 3!
0-3 (Pon, 1), |

Padder capacitors C-20
(Pos, 14), C-1% (Pos,
12), ¢-1 (Pos, 10).

Check Step 1, lRepeatl
Step 1 and 2 1f neces-
sary, OCheck Step 1.

Triaser capacitors C-22
(Pos, %), C=16 (Pos, 3),
G—J ('.'- l,r

Palder capacitors C-20
(Pos. 14), Ck (Pos,
12), C-1 (Pos, 10).

Chack Step 1, Repeat
Steps 1 sad P 1f neces=
sary, OCheck Seep 1,

Trimner o itors 0-22
"ﬂl- 5)- -16 (Pos, 3'}-
c-3 (Pos, 1),

Padder capacitors C-20
(Pos, 14),, C-14 (Pos,
12), =1 (Poe, 10),

Check Step 1, Repeat
Jteps 1 and 2 if necen-
eary, Check Step 1,
Trimmer oapaoitors C-22
(Pos, 5}. 0=16 (Pos, 3‘]‘.
c-3 (Pos, 1),

Padder capacitor C-20
(Pos, 14), C-1b (Poe.

Check Step 1. Repeat
Stepa 1 sad 2 Af meces-
sary, Cheeck Step 1,




(E) BANDSNRLAD

(1) ith the Receiver ndjusted in the same =ancer se for Oemeral Coverage
shift the Nandepresd ewiteh on wach coll terminal parel to the.right-tand side or
fandepread povition,

(2) Connect the Antenna feeders to the Beceiver anteana terminal and tune
the Recelver Lo the eignol ohewn in Step 1 on the Bandepresd Allgnment Chart for the
coil eet bteing mligned, Adjust the Bandepread trirmer capacitor, C-3, for aaxrus
tignal output, If no signal can be roceived the trimmer may be adjusted for caxie
sus background nolee,

+T. S-METER ADJUSTHENT

The S<Meter balancing resistor, R-21, 1» used to obtain a zero meter readicg in
the nbeence of sipnal input to the Recelver, To make this adjustment set the con=
trels sa follows: set the R.F, Paln control at Q, A V.G, awlteh at A, V.C., Control
switek at AM, end the A.C, swilch at On, AdJust the S-Meter balancing rosleter,
R-71, for & sero reading on the S-Moter, This is a screwdriver type adjuntment
loeated on the top of the chassise,

SECTION §, MAINTENANCE
5=1, OINERAL MAINTANANCE DATA

Any repaire is the HRO-50 Recelver which necessitate resoldering of Joints
must be made with care, A good mechanical conansction sust be made before the solder

L applied,

Fallure of & vacuus ube in the receiver =ay reiuce the sensitivity, proaduss
intermittent operation or cause the squipment to be completely imoperative, Ia wuch
sasen, all tubes should be chezked either im =n snelyszer or sisilar tube testing
squipment or by replacemsat with tubes of proven gquality, Whes any tube is tested,
It should be tapped or Jorred to make sure that it has no intersal loese connection
or intermittent short circult,

Tubes of the oame type will vary slightly iz their individual characterintice
and this fact should be borne in mind when replecenents become necessary, The .4,
ssalllator, high=froquency oscillator and I P, tubes should be chosea with care to
e« ot a replacement which most nearly approaches the characteristic of the original
tube, A replacement high frequency cecillator tube can be readily checked bty ncting
any change in diasl onlidration, particulerly on the amateur hendspread bande, Sud-
stitution of new 1. P, amplifier tubes sy possibly olter overall gain and selecti-
vity charncteristics, The nesessity for realiznment as well as allgnameat procedure
is discussed in Section U,

In case of breakdown or failure of the Receiver, the fuult wmust first be lecal-
ssed, This can often be mccomplished by observation of some peculiar action cf one
¢ the controls, HReference to the circult dlagram will ald in checking voltiages at
the various tube elements, Meacurement of voltegee in accordance with Section 54,
will sost 1ikely indicate where Tailure has gocourred,

S5-2, CIRCUIT FAILURSS

All component parts in the HEO-50 Receiver have been selscied to sesure an ms-
ple factor of safety. PFellure may occur iz individual cases and the most common

-=9=



cause of fallure, eéxcluding tubs=, will prodadly be dues to VYreacdown of m oupaci=
tor or resistor,

Bypass or filter capacitors wnich develop poor efnnectiona internally, or
which become open-circulted, will cause decroased senoitivity, wnalllintion or poor
stabllity, The defective unit can be locsted by temporarily sennecting & od ca~-
pacitor in paralle] vith each capaciter that ie under wuapinion,

Patlure of any VYypass or filter capacitor mmy meriously overlomd resistors in
associnted circultes, Overload of sufficlent mmgnitude to permmnnntly damage a re-
sletor will cause the gpurface of the resiptor t¢ be scorched, making the defective
unit ensy to locate by wviaual incpeetion,

Open or short-rircuited resistors can bve definitely located by seasuring the
resistance of euch individual resistor, The schematic dlagram should be consulted
te make sure that iy particular resistor under test is not connected im parallel
with some other circult element which might profuce a falae moasuresent,

Loose connectionn which caume intermittent or nolsy opersation cen oftes be
found by tapping, or shaking any component under suspleion with the Receiver ad just-
#d for normal operation,

=3, BTAGK OAIN MEASITHEMENTS

The sansitivity measurements listed herein are sede with the Receiver set up
a8 pecified in Sectlon 3~2 except that the A .7, Gain control is set at 10, Connect
an output meter with an impedance to match the Esceiver output cireult {.e., 8§ or
500 ohms to the output tersinal panel in place of the Loudspeaker, It is important
that the proper oculput ispedance match be chaserved,

Oonnect the high output lead of the sigeal generator through a 0,01 mf coup-
1ing capacitor to the grid cap of each tube as specified in the following table,
The ground lead of the generator is commected to any convenlent chasnis point,

The simmal generator, using modulation, is varled between 453 and U5T kilooyoles
until a pronounced pesk resding 1s obtained on the output meter,

With the generater attenusated tp provide e cne watt reading on the output meter
the signal generator attenustor should reed within the limits specified in the fole

lowing table
TERNINAL TEST SIGNAL
Mixer Orid 100 = 25 Miocrovolts
Pirst I.F, Orid 1800 & 100 Microvolts
Second 1,7, Griq 80,000 #5000 Hicrovolts

5-4, VOLTAGE TABULATION

All voltage memsurements amhould be made using a high-impedance vacumm tade velt-
meter, Readings teken with any other type of instrument will dif<er somewhat Aepend -
ing upen the input rosistance of the meter, vVoltmeter rssistance should be ten
times larger than ths resintance of the eireult ssross which the voltage is measured
otherviso the voltmeter will indicate a voltage lower than the actual voltage present,
The tube scoket voltage tabulations contained in Figure Fusber 5 were taken wing &
vacuum tube voltmeter with an input resistance of 11 megohms, A1 woltages are

-30-
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ssasared Betlwsen spacifisd sochet tersizals axd c=assis. The contrel seltlngs to
e shearved are shown sa Mgers Baber £,

S5, WALF TUNING DIAL

T™he sals veing 4ial should sorsally give no troudle, If, howaver, the dial
seetlld Secene reseved from the Recelver 1t must NOT be operated untll mounted oa the
sapaciter shaft VITH SET.SCROWS TIONT, Thle is dececuse the dinal 10 only des) el
o retate for ten revelwtions (0 %o 900) and {f turred farthor than this the sesha-
sier will b danagel, When sountad on the capacitor, limit stops protect the Alal
pravided 1he assssily 1s made preperly, The procedure for re-sounting the dial is
o follows:

(a) PFleee the Alal on the capacitor shaft, tighten set-screws and twra
sl counter-clockwise 1o fully mosh ospnoltor rotor plates so that the tipe of e
roter plates are flush with the edge of the stator plates,

(%) Lossen set-soraws and rotate dial slowly mmtil the dial readiag has
dsereannd 1o B8re,

(o) Tighton the set-norews,

(4) Oheok position of reter plates at sers, The tips of the reter plates

-



munt be flueh with the edpe of the etator wlotes, A olight adjustwment moy be
necesnary ond this lo done by locsening the set-serews, adjusting the poslitlon of
tle disl and tipghtenlng the set-screws agaln,

1f it 15 necessary i =emove the dial at any future time, turn to 250 before
removing the dial and do not disturb the setting of elther the dial or sepacitor un—
til reageenvled, If in doubt abgut the rcorrect position, inspert the sprlusge on the
bock of the dizl, When the digl repds P50 thare eprings ehould be ptraipht-up-and-
down, they must not Ye tipped to one oide,

It is important that the tackplate and dial do not become separamted, The back-
plate 18 held in plece by two mprings eo thebt ltm gear teeth mesh with the disl gesp
teeth in corveet rolaticnshily for preper diel cperation. If this backplate should be
eprung out of plare, it may return to an ipcorrect wositlsn and the prouer 2isl num-
Bera will not appear in the windows when the dial Ls usad, To aecertaln that tha
two perts are in correct position, proceed me followsi

(a] Locate cmall windew near euter periphery of dial beckplaete and alwo
locete dinl number window on face of disl which is 180° remgved from the small baock-
plate window,

(v) Hold disl o backplate lles flat in palm of left-hand and with right
band rotate fdlal Ymoh untll 250 sppeare in previously located dial window.

(e) 1If diel 1e properly ndjusted it will be noted that the peinter at the
guter edge of the emell window lines up with a morksd tooth on the dia) itmelf, It
will be found that the disl and beckplate can be moved so that the backplats pelnter
will mesh between teeth at polnte equi-distent from marked tooth in elther direction,

(d) 1If by checking es in paragraph (c), the dial it found not properly ad-
Justed, 1t will be necessary to separate the backplate from the dial far enough to
bring the two gears out: of memh and then re-mesh the two parte until the proper set-
ting is found, A number of trial settinge may te requlired tefore the correct mash
is found,

=6, SLIDE-NULE TUNING DIAL

The slide-rule tuning dial sesembly has been edjusted =t the factory for ace
curnte synchronization with the micromater dial, If not tampersd with this mecha-
niem will provide cospleta freedom of mechanical trouble over a long perlod of com-
tinuous une, It is driven by en anti-backlash tuning gear ganged with the zain
tuning dlal, The slide-rule 4iel polnter is controlled by a string-drive -ansembly,

If replacement of the string-drive ecord is requirsd it will be necessary ta
remove the Receiver chasais from {ts cabinet or wraparcund, Befares removing the
micrometer dial refsrence should be made to Faragraph 5 of this esction for proper
matnod of removal, Figure Number § illuetrates the propsr method of replacing
the cord, After the cord has been replaced and before the Receliver is returned to
its cabinet the micrometer die) should temporarily be replaced (See Paragraph 5-5,)
and the alide-rule pointer correctly set in the follewing manner:

ROTE
This procodure may alsa be used if a check ia desired
to mosure thet the alide—rule dlal pointer ia properly
synchronized with that of the main tuning dial,



(a) Oheok the mailn tuaing 41al at gere oa 1ts dtal scale, The Lips of
the rotor plates shnuld be flush with the sige of tie sistor plates,

(B) Bab the Dand selcetor contrel so thet the D coil sel scale sipears,

(@) Hnt the matn tuning disl at W30 o= fim Zial scale, Correst seliing
of the slide=rule Ainl pointer le 4 segetycles om the 2isl scale, Draw ihe slide-
rule pointer along the oord 10 ite preper position Seinmz careful meot te disturh
tie setting on the wiorometer Ainl, After the correzt setiiag has Besn sbiaias
wee & ssall amount of glyptol or haunehold cement ta fastem the dial pelinter se-
surely in place on Lhe cord,

® @
TASTEN SPRING wE AL \ WHAP CORD AS SHOWN.

®

LOOP GOND AROUND
PULLEY,

NOTE: GOMD SNOWNN ERPGSES 7GR CLARTY.
GORD LENGTH 33 7/8 " INCLUDIWNG
SPRING AND CLIP,

Tigure Yo, 9, Instructions for Dial Cord Replacesest
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mmnj PUSCTION DESCALPTICH
CAPACITORS

E-l-—[ -1 I-uprui Fa'ler nn.-l ca| Tariable, mnir dielectirie
A, D, 5, D, Ar and AC Coll
sele

C=2 T-1 Osaeral Coverangs Trimzsr | Variable, alr dilslectrle
weed on D, S, P, B, J, AL,
A} amd AD call sele

(-] T-1 Bapdspread Tricser used Variable, alr dislactrie
on A, B, € wn’ D ooll sets

[ Antenna Trinmer Variable, air dlelectrie

=4 Mein Tuning Four-sectien ganged, alr dielec-
tric, 2295 saf, sax, per sectlon

6-%A | ¥-1 Tuning Fart of C-5

=43 | V=P Tuning Part of C5

0=S%C | V=Y Tuning Part of £=5

C- Ve 'runl.n’ Fart of C5

¢ Vol Orid Filter Ceraanie, 005 afd., W50 view

C=1 Vel Orid Filter Cora=lic, .205 sfd,, %50 vdow

0-f V-1 Orid Pilrer Miza, .0l sfd,, 300 view

0«9 V+1 Onthode Bypass Fapar, .1 afd_, 00 vdew

0«10 | V=1 Boreen Bypass Cersalc, .005 afd,, V50 view

=11 | Vel Soreen Bypass Faper, .1 afd, ,k %00 wiew

0-12 | V<1 Plate Pilter Paper, .1 a4 , 600 view

0-1 V-2 Orid Neturs Dypass Cerazic, 005 afl,, Y50 wiev

-1 T-2 Pandspread Padder used oa | Tariable, alr dlelectrie
A, D, 0, D, AL and AZ eetl
sete

=15 | T<2 General Coverage Trimser | Tariadle, air dlelectrie
used oa all sell sete
C-16 |7-2 Bamdepread Trisser used Tariadle_ air 2ielectrie
on A, 3, €, D sell sete

€11 |VeZ Cathode Nypase Paper, .1 =afd,, W00 vdow
C-18 | Va2 Sereen Nypass Cerszic, 005 afd., W50 vdew
€19 | 7-2 Mate Milter Paper, .1 afd., 500 wlow

C-20 |7-1 Dand ead Falior seed on | Tariable, air dielectrie
A, B, €, O, AA and AC eeil
[T18 ]

N (7-) General Coverage Trimaser | Variable, air dielectrie
wed on all coll sels
€22 |[T=) basdspresad Trimmer used Variable, air dlelectrio
on A, B, €, D eoll sete

-2 l-] Cathode lnn- Paper, ,1 mfd,, 400 vdew
L Iuruu Ny raper, ,1 mfd,, YOO vdew
C-2% T ﬂhr used Yariable, air dislectric
u A, D D, AA and AC
eoll un

C-26 |7-4 Oeneral Coverage Trizmer |Variadle, ailr dislectrie
ueed on All ooil eene
€27 |[T=M Bandwpread Trimmer used | Varladle, air dislectrie
on A, B, 0, D ¢oll wetn

NAT, 00, |
™I

SA16092

1961

D921-11

Der-11
DE2]-1)
S ]

DER]=11
K iowl
DEaT-1}

Da27-11
pe7-11




PARTS LIST (CONT'D,)

T NAT, 09,
“SYMBOL | FUNCTION DESCRIFTION TIFE
CAPACITORS (CONT'D,)
C=?8 | T-U Jeneral Cavarage Fadder
A eoll set Mica, .0012 afd,, %00 vdow J6E6-63
B coil met Mics, 0026 mfd., 00 view JbEb-b1
C coll set Mica, 0010 afd,, 500 wdew Jh66-21
D coll set Mica, ,0009 afd,, 500 wiew JbEs-B2
E coll set Mica, LT0 emf,, 500 vdew H500=18
F coil sst Ceramic, 330 maf., 500 vdow DEFSC-30)
0 coll sot Cerazie, 100 m=f,, 500 wdew DE25C-304
J coll set Coranis, S0 maf,, 500 wiew DgoisD-417
AR enil wmet Ceramie, 100 maf,, 00 vdow DE25C-304
C-29 |Calibration Adjustment Trim- | Variable, alr dlelectric
mer
C=3%0 V-U Grid Ceramic, 100 mmf,, %00 vdcw DE25D-N21
C-31 | V=l Plate Paper, ,1 ufd,, LON vdew DB27-11
C-32 |Vv=4 to V-3 courling Mica, .01 afd,, 300 vdew J666-56
C-33 |T=5 Primary Trimnmer Variable, air dielecirie
P Pridge Falancing Ceranmig, 62 mmf,, S00 vdow Jt55=3
C-35 |Bridge Ealancing Ceremic, U7 maf,, H00 vdew JbGh-1
C=36 |Phase Balance Ad justment Mica, wvarisble, 3.5 to 35 mnf, DE3e=-2
C=37 |Phasing Variable, air dielectric SA13655
=38 [Selectivity Conpensator Mieca, variable, 3,5 to 315 mnf, Dg3e-2
C- T-0 sutput ad justmant Yarisbloe, air dislectric, 100 mmf,| SA:L8UL
e Selectivity Adjusting Ceramie, 5 mmf,, 500 vdew EFOBELT) |
C-4) | Selmotivity Adjusting Ceramic, 10 mmf,, 500 vdew DB24D=26
0=h2 |Selectivity Adjusting Osramic, 10 mmf,, 500 vdow DB25D-426
Geb ¥=5 A, ¥, 0. PFilter Paper, ,01 mfd,, 500 vdew Da2T=7
c-U V=% Cathode Bypaso Paper, .1 afd., 40O vdow ngar-11
0=l5 | T<b Primary Trimoer Variabls, air dielectrie
C=lb |T=6 Bacondary Trinmer Variable, air dielectrie
C-UT |V-h A,V.C, Pilter Paper, .0l mfd,, 600 vdew D827-7
G-l |Pixed, callbration padder Ceramic, 10 maf,, 500 vdow DE25D-4 37
C=l9 |V-6 Screen Bypass Paper, .1 afd_ , 400 vdew DB827-11
C-50 |T-7 Primary Trimmer Varlable, sir dielectric
C-51 |T=7 SecondAary Triamer Variable, air dielectrie
‘0-52 |V=h Plate Filter Paper, .25 afd,, 600 view DE27-19
J=53 | V-] Load Ceramic, 270 =af,, 500 wdew J633-2
C-54 [T-7 to V-7 Cowling Ceramic, 100 maf,, 500 vdcw D8250-421
c-gz A V.C, Filter Paper, .01 =fd., b0O vdew L82s-1
c- V-9 te V=] Coupling Ceramic, 3 smf,, SO0 vdew J&9
C-57 |V-9 Screen Bypass Mica, .01 afd,, 300 view Job5-56
c-58 |C,¥, Ose, Tuniag Variable, =ir dielectrie SA:5580
c-59 |T-8 Gria Miea, ,0N01 =fd,, 500 vdew J665-14
C-60 |T-5 Pixed Tuaing Ceramic, 100 ==f., 500 vdcw DE25C-304
C=61 |T-8 Tuning Adjusting Variable, air dislectric
c-62 |D.C. Blocking Paper, .01 =fd_, €00 vdew D827-1
C-563 |A.C, Line Bypass Mica, .01 =fd,, 300 vdew J665=56
C-64 |A, 0, Line Bypass Mica, ,01 =fd,, 300 wdew Jb66-56
€C-65 |Power Supply Filter Electrolytic, 40+50 nfd., 475 vdow|E9k5-3
C-65A |Power Supply Imput Pilter Part of C-65
C-658 |Power Supply Output Filter Part of C-£5
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R-2& R-24 H-25 Fi-49 R-52 R-5t1 R-20 R=38 Hoa7 R-&8

R-53
R- 64

" o T

N ?iﬂu?gg Ent
R-5% ¢ :

Ras |

R=43

- 2

R-23 —

R-25

R-8 R-19 R=16 . R-T R-13 R-15 RA-

Pipure Me, 10A, HReslator Locations, Jottom View of Hecelwver

i {9



c-2e

c-32 G- 3l G- 44 G- 04 1-33 -4}

Flgure ¥o, 100, Capacitor and Kiscellaneous Componeat Locationn, Nottom View
of Recelver
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FARTS LIST (COK?'D,)

DESCRIFTION

BYMBOL | FUNCTION
CAPAZL
C-66 | V=7 to V-10 Coupling
0-67 |V¥-10) Threshold Fllter
C-bB |v-10 Plate Filter
C-bg [V¥-10 to X-3 Counling
C-T70 |Tons Compensator
€-T1 | V-1l Cathode Bypass
€-72 |[V=1l Screcn Bypaaa
C-T3 |¥-11 Plats Filtar
0-Th |Tone
C-T5 |V-28 to V-11 Coupling
¢-76 | ¥=EB Grid Bypaos
C-77 |V-ER to V-12 Coupling
C-T18 Y-8 to V-13 Ceuplling
C-79 |V-12 and V-11 Oathode Hypase
C-80 |Tone Compenaator
C-E1 |Tempsrature Drift Cowmpensator
C=82 T-1 Fixed Zandspread Padder!
A coll met
B coil met
C colil eat
D coil set
C-B} |T=2 Fixed Bandspraad Padder
A coll aat
B coil ast
€ coll oet
D eoll mat
C-g4 |7-3 Fixed Bandsproad Padder
A coil oot
B coll nat
€ ocoll eet
D coll sat
C~B5 |[T-4 Zandaprasei Falder usad on
A anil met
C-86 |T=U Pixed Divider used on D
aoll aeat
0-37 |T-U4 Flxed General Coverage
frimmer
B coll ast
Ah coll set
AB coll set
AC coll =met
C=HE T-1 Fixed Genernl Coverage
Padder
A coil set
AB coll set
C-89 |T-=Y% Fixed Temps ratura Compen-
sator used on B coll met
0-90 (T=2 Primary Trimmesr used on

H eolil net

TOR3 (CONT'D,)

Puper, .00 wfd,, OO0 view
Paper, .1 mfd,, UD0 vicw
Paper, .1 mfd., 400 vdcow
Faper, .0l mfd,, BOD wdaw
Electrolylie, 25 mfd,, 50 vdcw
FPaper, .5 mfd_, 100 vdcw
Paper, .1 mfd,, YO0 vdew
Paper, .1 mfd.. 400 vdew
Papsr, ,0l mfd,, 600 wdew
Fapar, .0l mfd,, 200 vdow
Osramic, 100 mmf,, 500 vdiow
Papar, .0l mfd,, GO0 vdew
Papar, .0l mfd,, 600 vdew
Electrolytie, 25 mfd,, 50 vdew
Miea, ,N024 =fd,, 1000 vdew
Ceramic, § mmf., 500 vdcw
Ceramie, fixed,

12 mmf., 500 vdew

5 mmf,, 500 viow

12 mmf,, 500 wdew

25.7 mof,, 500 vdew
Ceramic, fixsd

2l mmf,, 500 wlow

§ mof,, 500 wicw

12 mmf,, 500 viow

25,7 mmf,, 500 wiow
Caramies, fixed

21 mmf, , 500 vdew

5 mmf,, BOO vicw

12 mnf,, 300 vdew

25,7 mmf,, 500 wdew
Ceramic,l0 mmf,, 500 wicow

Ceramle, Pl mnf,, HOO vdew
Ceramic, Tixed

10 mmf,, F00 vdow
68 mmf,, 500 vdew
68 mmf., HOO wdew
bB.amf,, 500 vdew

Mieca, 1200 nmf., 500 vdow
Ceramie, 120 mmf,, 500 vdow
Ceramie, 10 mmf,., 500 vdow

Ceramic, 21 amf,, 500 wvicw

oE27-1
B227-11
DE27-11
pEaT-1
E13g-l
ng27-49
pB271-11
D827-11
nE21=1
DE2T-T

D8 25D-421
DE27-1
DEET*F
E338-%
JB6T-58
HE372-3

DB 25D-40k
DE2RD-U0L
DE25D-Lol
DE2RD.412

D8 25D-410
DE25D=-401
ngz25n-Lol
IR25D-412

D825D-410
DE25D-Uol
DB25D-4ol
DE 25D-k12
D8 25D-l02

Dg250-410

DB25D~437
D§25D-L439
DE25D-479
DE2ED-LT9

J666=16
DE25C=305
I825D-4137

TE25D-410




c-91

c9)

c-9%

c-9%
|c-91
--&.

¢-101
Cc-102
C=10)

B-1
1-2
k)
-k

R-7
h-8

Ly
2-10
Rl
| B
R-1)

!l..u
g
]
e

THBOL

C-1n0 |

J

FARTS

FUNGTION

L1357 (cODT'D.)

I

| DESCRALIPTIOS

CAPACITORS (CONT'D.)

T-1 Goannrnl Oovernge Trinuer
Ak enll eet

ABF coll sed

AQ eoll wset

T-7 eoupling uesd on
[T A0

T-2 Geaneral Coverage Fadder
used on AN coll esd

T=3 Coupling used on AN coil
anl

T-Y General Caverage Triamar
AN a1l e

A ol

| C eoll ser
| ¥=2 Cathode Byjase

T-1 General Coverage Falder

used sa AV mil ool

T=2 Coneral Coverage Fafder

uaad an AP sl sal

T=) Ganeral Coverage Fadder

used om AN call set

T-% Ganaral Coverage Falder

used on K, P, 3, 0, J snd AD
eall sela

T-) Oeneral Coverages Fadder

used an AD eoll wet

T=2 Oeneral Coverage Trizaer
on AC coll eey

1.7, eoupling to X-1

Cormmle, fized,

S saf,, 500 vicw

1G _fli fm ricw

%0 maf,, 500 vicw

Mieca, U70 ==f., SO0 wicw

Ceramie, 100 maf,, SO0 wlew
Mica, 47O maf,, 500 vdew

Carmmie, fixed,

5 mmf,, SO0 wicw

b8 maf,, 500 vdew

| fermmic, 005 mfd,, LSO vdow
|hr1-bh. alr dlelectrio

Taria®le, alr dielectrice
‘inr!.-hla. alr dlelecirie

Taristle, air dlslectirie

Corazic, 100 sef , %00 wview
| Coramie, 6F paf,, 00 wew

Carmmis, 1) mmf,, 500 wiow

|

¥=1 Orid Pllter

V-1 Onthodas

V<1 mnd V-2 Oc¢reen

Y-2 Orid Pilrar

V=2 Cathode

R? Galn Contrel

V-3 Injector Orid

¥-1 Cathode

Y=1 Sqreen

v-A Or14

T-% Plare

Yo% Grid Pilter

¥.1, Y.2, V.h, V.5 Screen
Fleeler

V-5 Cathmds

V-5 Cathode

V-1, V.2, V& T-5 Screen
Or

Pixzed, 470,000 ohme, 1/2 ¥,
Piyed, 100 ohme, 1/2 ¥,
Fized K 2,200 ohas, 1/2 V.
Fixed, W7C,000 ohme, 1/2 ¥,
Pixzed, 500 obme, 1/2 ¥,
Variable, ¥ ¥ , 10,000 shae
Pized, 22,000 ohas, 1 /2 ¥,
Fixed, 220 chme, 1/2 ¥,
Pixad, 35,000 ohms, L ¥,
Pixed, 22,000 ohmw, 1/2 ¥,
Fixed, 22 ohme, 1/2 ¥,
Pixed, W70,000 ohwe, 1/2 ¥,
Pixzed, 27,000 ohme, & W,

Pized, 220 ohma, 1/2 ¥
FPized, 330/1000 ohme, 1{: v,
nﬂ. ls-gm ohae, ¢ '1-

| I8
™¥3

B, |

!
r

42D -w)
D8240-=02
De2sD-wm 1 |
JbbA - 56
DEZC- 0N |
JM":;?‘

DS MD-%01

DEM™D- Y
E94b-1

DE2%0-Y0U
Dazso-Ly)
28290402

-%-




PARTS LIST (CONT!D.)

= i NiT, 0.

STMBOL{ FUNGCTION DESCRIPTION TIFE
RESISTORS (CONT'D,)

B-17 | V-5 Plate Filter Fixed, 2,200 ahms, 1/2 W, JE69-09 |
B-18 | V-6 Grid Filter Aized, 470,000 oham, 1/2 W, J569-57
Ha1g | v-6 Cathode Fixed, 3% ohms, 1/2 W, J569-19
R-20 | V-9A Plate Load Pixed, 47,000 ohma, 1/2 W, J569~45
R-21 | "3" Meter Zers Ad justmant Variadble, W, W,, 1000 ohms 1 ¥, DE3l-2
R-22 | ¥-7 Plate Losd Pixed, 1,5 mag,, 1/2 ¥, J569-63
R-23% | AVC Pilter Yixed, 1.5 meg,, 1f2 ¥, JE62-63
R-24% | V-9 Flate Tixed, 220,000 ohms, 1/2 ¥, J569-63
R-25 | Y=9 Screen Filter Pized, 100,000 ohms, 1/2 W, v5b3-49
R-26 | ¥-9 Screen Bleeder Fixed, 100,000 ohme, 1/2 ¥, J569-49
H-27 | ¥-9 Orid Fixed, U7,000 ohms, 1/2 W, J569-15
B-28 | Dimmer Variable, W W_, 25 chms E91R-1
R-29 | V-7 Filament Dropping Piyed, 4,3 phme, 1 W, K09 8=3
B-30 | V=10 Filament Dropping Pized, 4, 0% ohma, 1 W, E0GB-34
R=3 V=14 Dropping Fixed, 5,000 ohms, 10 W, £959-10
B-32 | ¥-7 Load Pixed, 22,900 ohms, 1/2 W, J5ha-4)
3_3).& ¥-7 Load Fixed, 470,000 chms, 1/2 W, J569-57
R- V-10 Flats Fixed, 220,000 ohma, 1/2 W, J569-53
R-35 | V=10 Cathode Fixzed, 220,000 ohms, 1f2 W, JR09=53
R-36 | Limiter Threshsld Osntrol Yariabla, 500,000 chns JbEl-2
R-37 | Liniter Threshold Filter Pixad, 220,000 ohme, 1/2 W, 7569=53
R-38 | Limiter Plate Filter Pixed, 820,000 ohms, 1/2 W, J563-60
R-33 | ¥-10 Plate Load Fixed, 470,000 ohms, 1/2 W, J565=57
B-LQ | Audio Cain Control Variable, 500,000 chms E3u7-1
R-41 | Limiter Output Divider Fized, 220,000 ohms, 1/2 W, JRE2-5
R-12 | v-11 Oathode Fixed, 2200 ohms, 1/2 W, J565-29
E-43 | V=11 Cathode Divider Fixed, 150 ohms, 1 {z Y. I569-15
R4 Degensrstion Mesdbs Pixed, HE00 ohms, 1/2 W, JhHb9-35
R-U4§ [ V=11 Audio Seraen Fixed, 100,000 ohms, 1/2 ¥, Jh69-lig
R-UE | V-11 Plate Losd Fixed, 100,000 ohma, 1/2 ¥, J569-119
E-U7 | ¥-11 Plate Filter Pixzed, 47,000 ohms, 1/2 W, J569-U%
R-48 | Tone Variable, 500,000 ohms K 34T=1
R-l9 | V-8B Orid Fixed, 220,000 ohma, 1/2 W, J569-53
R-50 | V-EB Cathode Bias Fixed, 4,700 ohms, 1/2 ¥, 1569-33
R-51 | Y-£B Cathods Load Fixed, 47,000 ohms, 1/2 ¥, J565-45
R=52 | Y=ZB Plate Load Fixed, 47,000 chme, 1/2 W. J569-U5
B-53 | V=13 Grid Fixed, 220,000 ohms, 1/2 W, v569-53
B-54 | V=12 6rid Pixed, 220,000 ohma, 1/2 W, J569-53
E=f% | ¥=12 and V-1% Cathode Bias Pixed, 220 ohmm, 2 W, J5T2-17
B-56 | Output Load Pixed, 470 ohms, 2 ¥, J572-21
H~57 |T-1 Ant, Lesd A Coil Set Fized, 22 ohms, 1/2 W, J569-5

Cnly

MISCELLANEOUS

B-1 Antenna Input Terminal Serew-Typs, thres terminals EP01=}
E-2 B+ Switch Terminal Serew~-Typs, two terminals E265-19
B3 dudip Cutput Terminal Scrow=Type, thres terminals k259-2
r-1 Puse 3AG 2 Amps, at 250 V, 3
1-1 | Dial Lamp #u7 F13
I-2 | Diel Lamp #47 1136-6

k-



PARTS LIST (CONT'D.)

E— EAT, CO,
FUNCTION DESCRIPTION TIPE
MISCKLLANEOUS (CONT!D,)
1-3 "S" Meter Lmmp #u7 r136-6
J=1 Phone Jack Single-Circuit Jgg3-1
J-2 | Phone Jack Multi-Circuit ¥3lb-1
L-1 Filter Choke 17 Henrlies Sarlégl
K-l 5" Meter 0-1 =a, Jggh-s
P-1 | Select-O-Ject Plug Ootal SA: 6569
p=2 A.C, Jumper FPlug Ootal SA: 1R
$-1 T-1 B.S, - G,C., Switeh Two-position SA167
§-2 T-2 3,8, - G, C, Switeh Two-position SAtE]9
5-3 |T7-3B,8, - 6,C, Switeh Two-pesitisn SA:ET49
s-4 T4 B8, - G,C, Switeh Two-position SA:6TH9
5-§ Selectivity switch Six-poeition, double-pole E195-3
5-6 | A,V,C, ON-OFF switch SPST, togele k230-2
8- Control switch Double-wafer, four-pesition SA 16564
5-8 Calibrutor awiteh UPDT, togzls,center position open | T73d-1
»~g A .C, Line switch Part of RE=Lo
. 10 | 7-10 Prisary Selector switch | IFDT, togele H 340 -4
S-11 | B+ switch SPST Bat Handle E230-2
T=1 Firet R,F, Amplifier trans-
foroer
A Band 14,0 = 30 Ne, 8A: 6654
B Band 7.0 = 14,k Me, SA: 6755
C Band 3.5 - 7.3 Me, SA16759
D Band 1.7 = 4,0 Me, :::6 jg
E Band = 2050 Ke. 1
P Band ag - 960 Ee. snﬁ&n
0 Band 180 = 430 Ke, SA16665
H Band 100 = 200 Ke, SA16803
J Band 0 - 100 Ke, SA:6608
Band 21 - 30 Ke, Sa:Enk
Band 25 = 35Me, SA16675
A0 Band 21 = A.5MNe, SAL2073
-2 Second R, ¥, Amplifier Trans-
former
A Band 140 =30 Moo uuﬂ%
g Bond 7.0 = 14 L Me, Shi
Band 3-5 g Tl} "ci ulﬁgﬂ
Dll.nd 1-T - kau Hﬂ- ul“ﬂ
E Band - 2050 Ke, 8A16540
E Sda C 3 Ke, SA16662
0 Band 180 - U430 Xe, SA:6667
H Pand 100 = 200 Ko, Sa16669
J Band % - 100 Ke, SA16809
AL Band 21 - 30 Me. SA1b673
AB Band 25 = 3R Me, SA1b818
AC Band 2 = 2,5 Me, SA1 074
T-3  |Mixer Transformer
A Band 14,0 —— 30 Mo, 5A:6752
B Band 7.0 - 144 Mg, “'&326
C Band 3.5 = 1.3 Me, SAl

-1~



FARTS LIST (COXT'D,)

= NAT, G@,
STMECY PUNCTION DESCRIPTION TTEN
MISCELLANEOUS (CONT'D,)

D Band 1.7 - L,0 Me, Sa1bhg
£ Band aou - 2050 Ke, SA: 67
F Band B0 = 960 Ke, SA:679
G Band 180 = LY Ke, SA:6800
H Band 100 - 200 Ke, SA:ES0b
J Band 50 = 100 Ke, S5.A:bB10
AA Band 27 - 30 Me, 8a:681
AB Band 25 = 35 Me. SA1667
AC Band A - AN.5 Me, S.4:5075

T4 H.P, oscillater transformer
A Band 14,0 = 0 Me, SA:0656
B Pand 1.0 = 14,4 Me, SA:6ETE
€ Band 3.5 = 7.3 Me, Sa: 6760
D Band 1.7 - L.,0 Me, 5416776
E Pand 900 = 2090 Ke, Sa16631
F Band k80 - 950 Ke, 5a:6795
0 Pand 180 - 5430 Ke, Sa:6785
A Band 100 - 200 Ee, Si: 6805
J Band 5% - 100 Ke, SA:€811
AA Band 21 - 30 Me, SA: 6816
AB Band 25 = 35 Me, SA1081
AC Band 21 - aA,5 Ne, SA1 807

!-z Cryetal Filter 455 Kc. Sa: 3654

T 2nd, 1.7, Aap, transforaer %55 Ke, SA12u92

T-7 Detector Input trdansforzer 555 Ke, Salno

T-2 |C,¥, Osc, transforser 455 Ke, 8A: 3361

T-9 Audio Output transfermer Pri, 10,000 ohms[Sec, 8/600 ohms, | P187-1

10 watts

T=-10 |Fower transforzer 115/230 wolt primary PlEE-1

V-1 Firet A.F, Amplifier

V-2 Second R, P, Asplifier bEAD

| Mixer OBEG

- H.7, Oscillater 6Ch

V- First 1.7, Asplifier 7

v Second 1.7, Amplifier 6x7

V-7 |Second Detector and A,V.C, bHE

V-EA |"S" Meter Amplifier 1/2 6SN7GT

V-8B |Phase Inverter 1/2 6suyor

V-5 C.¥, Oscillmor ng

V=10 |¥Noise Limiter b

V-11 |Audio Asplifier 68J7

V=12 |Audio Output 6Y60T

V-1l Audio Output 6v607

V-1 Voltage Regulator 0B2

V=15 |Rectifier 5TLG

x-1 Accenrory Connector Socket Octal Jot5-2

X-2 |Crystal Callibrater Socket Ootal JbES=2

X-3 Select-0-Jact Sockes Octal J6b5-2

Y-1 Crystal Resonator Quarts, 455 Xe, BN-1

-
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Pigure No, 11, Schamntic Diagrams, Coil Sets A, B, C, D, K and ?
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Figure No, 12,

Sehematie Diograxe, Coll Sets Ad, 4B, A8, O, H and J
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SECTINY 6,

ACCESSCRIES

FCU CRYSTAL CALIERATOR
WEM-50 NARROW-BAND ¥ M, ADAPTOR

6505 VIBRATOR POWER SUPFLY
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INSTRUCTIONS
for the
RATIONAL XCU
CRYSTAL CALIBRATOR UNIT

The type XOU Crystal Calibrator Ualt !s designed sxpressly for use withins the
HRO-50 Recelver, It wtilises = -‘.I.-nm-c-qld cacillatar circult contrelled Wy
s dual-disension orystal (Fliley type ;. Tois type of crystal provides twe
erystal -contrelled sarter (requeasies of 100 kilocycies ==F 1 magacycle, ihea
plugged iate the Crystal Calidrater Socket, X-2, the IZU sutput i loceely cowpled
to the firet .7, amplifier inputl circumit, Selectiss of =lther the 100 kilecyele
or 1000 kileeyele erystal-cestrelled signal is made possidle by the fromt-panel
scunted Calibrate switel 5 the Recelver,

[NSTALLATI N

The ICU calibrater is lastalled iz the ERO-S0 Esceiver by pluggiag the wnil la=
to the Oryetal Calibrator Socket, X-2, oz top of the chassis, A slotted-Bead screw
sounted throush the top of the uait e providad tc bolt the wnit % the chasein,

A trimmer gapacitor, C-1, is connected gcross the crystal to peralt ad justaeat
of the frequensy of the 100 klloeyele cutput zerker when the unit 18 operated at
locatlons whers the temparature is vastly resoved froa that of norsal room tespera-
ture, This capnoltor should never require adjustment unless such abnormal tempera-
tures are axporisnged, To nake the ad justment proceesd as follows:

(1) Plug in n ooil met aultable for the reception of WWV on ane of Lhe
varioun frequenales utillised by this standard frequency statlon,
A Junt Lhe Rocelver for normal G.W, operation ms explained in Beotlon
,'!-
(1) Set the front-panel mounted Calibrate switch at the 100 kilooyole
ponition,
Tune in the »ignal from WWY,
(%) Adjust the trimmer capacitor, C-1, lecated at the top of the calibra-

tor unit so that the 100 kilecyele marker signal barsonic is sere beat with the sig-
nal recelved from WV,

WiRATION

The ICU Crystal Callidrator providies a means of checking the scouracy of the
frequency salibration of the Eeceiver. The froat-pasel soumted Calibrate switch
sarke! 100Off-1000 sonnects B-plu= t= the Calibrator for imstaatlansous service,
AL the sane tlse this swiichk selscis a2ither the 100 or 1000 kilocyele marker slg-
sal, T check calibreties sccwracy tm=s iz the desired marker algnal wilk ths Coa-
trol switeh sot ot C. ¥V, and szerc be=t ths Eecelver with the harsoale sarter, If
the nicroseter dial and the slife—ruia 3ial és oot real acruwrately correctilion
should be aade by adjusticg the froxtoazel sowmted Oee, trimmer contrel, Oaly »
slight o justaent of the Osc, trizmer cocztrel sbhould W secessary, If calidration
is way off the plug-iz ceil set probably requires realigesest and referessce should
e nade to Section &,



PARTS LIST —— —

STMBOL

-1

-
'Uq-*

k=
L=l
L2
P-1
| R-)
| B2
| B3
-4
-1
T-1

[—

AT, CO,

TUNC2I0M DESCRIPTION fﬂl‘l
100 Ke, Tunizg Ceraatc, vartadle, 6 - 20 smf,  [E3I1-2
B+ Pilter Paper, .1 sfd, +308.108 W00 wvdew DE27-11
Catande by-pass Paper, .1 afd, + 04104 00 wiev [DE27-11
Outpat Coupling Ceraale, 10 umf, o.% mcf, 50C wdew [R870-1
100 Ko, imductor S sk, type B-100 SATLITY
1000 Kc, inductor .5 sb, tpe 3-50 251h
Plug Octal T163-1
2 ) Tized, 4. 7 megohas, 1/2 V¥, £
Cathode Fized, 150 chae, 1/2 V, 569-1%
‘Seresn dropoing Fized, 7200 ohms, 1 ¥, n-m

ate Fized. 470.000 obms. 1 V. NN -5

cillator tube £agh
Crystal iescnator Quarts, 100 - 1000 Fe, P 206-1

Pigure No, 1N,

Schesatic Diagra=, XCU Calibrator
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INSTRTCTIONS
for the
VATICOKAL NFM=50
FAHAOW-BAND F_ M, ADAPTCR

INSTALLATICR

The NFM~50 1s installed in the HRO-50 Rocolver by plugglng the adsptor unit in-
to the N.B,F.M. Sockat X-1 on the top of the chasslo, A mounting bdbracket is fur-
nished to hold the alaptor unit secursly in position,

The adeptor unlt ls alimmed at FRatlonal Comnpeny laboratoriss and real ipnment
is not necassary. It ig necessary to realign the primery triomer capaciter C-%0 in
tha second detector transformer, T-7, on the HHO-G0, Ses Flgure ¥Wa, & in this In-
struction Book for ths location of thls adjustment, BRealignment of thiws capacitor
is effocted aas followa!

. Install tha NFM-RD,

Adtust the recalver contrpls for mormal A.M, operatien,

Digeconnect the mntenna,

« Trim the cepacitor, C-50, for maximum receiver baclkground noliso using

an inAulated alismment tool,

o ny -

AL ICHNMENT

The NFM=KO is carefully mligned before shipment and no realignment is required
unless the adnptor is accldantly mlesligned, Ths necsesity of reallziment can be
determined by the AM, rejection capabilitlies of the adaptor unit, Preper alignment
will be indlcated when the maximum A M, rejectien occcura at the center of the AN,
carrler, Maxipum S-meter resding will indicate the center of the carrier,

The equipment raquired for alignment is & high-impedance vacuum tubs voltmater
And an A M, signal generator., The algnal genarator used should have an output re=-
sonably free of any frequency medulation, The use of A broadcast station ms a sig-
nal source, in place of a signal gansrator, would provide a teat algnal meaiing the
above requirement, In any case, the ®mignel strength of the test sizmal should be
of the order to provide an S-meter reading of from 2 to 5 S-units when the HRO=%0
is correctly tuned to the test signal.

The preliminary alignment procedura is as followa:

1, Connsct the high~impedance voltmeter betwsen the test point jack, J-1,
and chassls, The polarity of the voltage will depend on the mlignment of the adap-
tor, comneact the voltimeter te obtain an up-scale reading,

2, Cennect & signal sourge to the antenna terminala, A and A, &t the raar
of the HRO-50, If a eignal generator 1s used meake the connection through a 300 ohm
dummy load and select a fraguency in the standard broadcast band,

a. Sot ths Conmtrol switch at N.F.M,
» Bet the Selectivity ewitch at Off,

5. Set the Limiter control at Off,

B, Plug in the ® coil est, 900 to 2,050 K&, If this cail set ia hot
available use the D coll sat, 1,7 to 4,0 Me,

7. B8Set the B plus ewltch at On,

B. Set the A V,C.~0ff awitch at A, V.0,

5. Turn the R.F., Bain control to 10,

10, AdJust the A F, Gain control for the desired wolume,

e v



11, Tune the teot algnal by ad justment cof the Maln Tuning knob, The cor-
#act tuning point 1s the setting that produces maximum S-metor reading,

Allgnoant in effected ap follows!

possitle,

1, Detune beth primary, L-1, and secondary L-2, 1.F, trimmers by rotat-
ing the screw &l Justzents untll they ars withdrawn from the shileld con as far e

trimmer L-1, .
2, Tune the primary trimmer, L-1, for maximum reading on the voltmeter,

If two peaks in oulput are obmerved, the correct peak will be the first one encoun-
tered when rotating the screv adjustment into the shield can,
3. Tune the secondary trimmer, L-2, for a zers resding on the voltnater,
It will Be notod that thors is s crosspover in the polarity of the teet voltage at

this point,

L, Adjuet the capacitor, €C-9, for a null in the audile output,

The adJustment with the dot of red palnt oppocite it 1u the primary

This

capacitor 1o acconsible after removal of the button plug on the slde of the misptor

unit,

obtalned by adjustment of the secondery trimmar, L-2,

5. Adjustment of cnpacitor, C-9, may affect the zero voltage reading

Ratrim L-2 and C-9, as ceces-

sary, until both a zero voltnge reading on the veltmeter and & null in the aulle

tput are odbtained,
PARTS LIST

SYMBOL NAT. CO,
RO, FUNCTION DESCRIPTION TIFR
0-1 1.F, Amp, Coupling Ceramic, 10 Maf, 500 vdew D3250-Up2
0=2 Input Divider Ceramie, 38,5 Maf, 500 vdew DE25D-U1Y
u-g 1.7, Amp, Cathode Dypass Mica, 0,01 Mfd, 300 view Jb6b-56
C- I.F, Amp, Screen Bypass Hiea, 0,001 Mfd, 300 vdcw Jbb5-T1
G:z T-1 Primary Tuning Mica, 100 M=f, 500 vdow H500-T
¢ T-1 Secondary Tuning Mica, 180 Maf, 500 wdew HE500-3
c=-7 T-1 Sacondary Tutiing Mies, 180 Mmf, 500 vdew H500-3
c-8 T-1 Secondary Tuning Cerasic, 38,5 Maf, 500 vdew Da2sD-U1Y
c-9 T-l Seec, Balance Ad}J, Ceramic, Var,, 7-35 Mnf, 31l
C-10 |[Disc. Sathode Filter Elect, 1 Mfd, 450 vdow £138.10
C-11 |B Supply Bypass Mica, 0,01 Nfi, 300 vdew Jbbb=-56
G-12 [r,?, Filter Mica, 470 M=f, 500 vdew J665-56

I3 |Audio Coupling Mica, 0,01 Nfi, 300 vdew Jbbb-56
k=1 1.7, Amp, 6rid Leak Pized, 1 Megohm, 1/2 W, K379-b1
B-2 |I.P. Amp. Cathode Bias Fixed, 1,000 Ohms, 1/2 W, K379-25
I-_B 1.7, Amp, Screen Dropping Pixed, 47,000 Ohms, 1/2 ¥, K379-h5
R R, 7, Pilter Pixed, 47,000 Onms, 1/2 ¥, K379-45
R.5  [Diode Lomd Pixed, 15,000 Chms, 1/2 ¥, X379-39
R-b Diode Load Fixed, 15,000 Ohma, 1/2 W, K
R-7 [Decoupling Fixed, 4,700 Ohma, 12 W, -T;E:B
J=1 Test Point Tip Jack, Bakelits K421-1
L-1 T-1 Primary Industor Ad justable Iron-Core SA:Lgg2
L-2 T=1 Secondary Inductor Mjuatahh Iron-Core SA1 a9l
P-1 Adaptor Unit Plug 8 Prong Octal KT8
T-1 Diserioinator Transformer Ratio Type 455 Ko, SA: 4830
V-1 I.7, Amplifier 63K7
v-2 Discrininator 6H6
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GRUAN AL

T™he Nationnl Type G0 Table Model Vidrator Fower Tuit Zas bees designed W
farnish 1ale eperating voltnges for the HRO-50 Eaceiver. The wali spersies
fren & Gowelt D0, supply and provides apprezizstely 150 wolts D.C, &t 7O sllliss-
peres in sersal -ptul.{u. Output voltnges for Both 4 and B supply are avallsbie
ot & fowr prong sgeket for convenisny oconnection te the Recelver,

The L9008 sonsists of & vibrater unit utilising an OZNA type rectifier tube and
e videater ia & elrewit ssplaying efficient H, P, flltering of vibrater hash, PFure
thar filteriag of Vhe low fragquency or audio hunm component in the sulpul 18 seees-
plishad Y waing Whe reguiar filter systen in the Recelver,

e L5908 it 1s mgplied with & battery comsecting cwble we well me an Laters
saneet lng teble ts ferilitete comsection to the 2ecelver,

Pattery o are a4 the Dattery coamecting esble, ¥l, for ennvens
y g or sizilar sowee of er, The inter«
exd 12 a Tow-proag plug Lo nate vith
an sotal plug o sate with
of the EBC-5C Becelver, The Recelver A0, Jump~

Vo provide officiont sad scosonical service whaa

Miuntment sontrel ewiteh has deen furaished for Lacressiag the

This ie & sarew driver sontrel svallstle sizosgh ==

1 the 6708, The contrsl switeh has fou== Staps fros appresisstely 1% wslte

fAlbarad Ili.ﬂ. ;t sill is oy - . 2 -
roximniely #10 volts st 90 aillissseres aly poet oty

“.'h I8 resommended that lh”luol-rh-ﬂll.lll-.-“-llﬁ

A, The total Uatiery Arala 1 approxizately 10,5 smperes whes Puralshing peser 4
the Reosiver Af the NfM<80, XCU and SOJ-3 malts are weed, If the Bessiver i sesd
without thess accansorien the total draia is spprexisately % e "0,

Vube does net Light under these conditicns but the Recsliver sperats sersally
and ration from & stornge battery becomes prastical, Ia
will 1@ asd ful) Recelver output will be obtaimed bub the drsis o Lhe slorage
Bettery will W approvimately 15 anmperes when all scorsseries are siilissd, Wilke
r Ahass ascesseries the total Receiver drain from the Batteny will W agprniaste-
A0 ) sspares,
\he

T™he twn istersediste control switch steps 2 and J should net e wied ae
Witags sMalaed 1s spproxisately the value required to fire the V. P, tube ia
« Dader this sondition the VT R, tube may fire on and off speradically
ia srratic speration of the receliver,



PARTS LIST

NAT, CO,
STMBOL |[FUNCTION DESCRIPTION TYFR
c-1 Filter Capacitor Blec. 500 mfd, 15 vdew E338-7
E-1 Vivrapack Unit b v.D,C, Mallory Type VPS5L
r-1 Puse 3 AG 20 Ampere 25 wolt
L-l  |6=volt Line Filter 16 microbenries,iron core SA:869
§-1 6-volt Line Switch Toggle S.P.S.T, E230-2
V-1 Hectifier Tube Type OZUA
W-1  |6-volt Line Connector Two Comtast SA:1999
W2 Interconnecting Cadle One end terminsted in four prong plug;
cther in an octal plug
Y-1 |[Vibrater 6 7.D.C, Hellory Type 825C
X-1 Output Socket Four Prongz Famgls
Y- V-l
: |
A [} : i : :
GROUND  HOT : ': o
I
) i = S8
P £ 8
e —— |
E-I
QO O O)
i B I
W

k-1

OUTPUT
SOCKET

Figore ¥o, 16,

Schematie Dlagram, 6505 Vibdrator FPower Supply
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HRO-50 Receiver

FEATURES ...

Tuning Range 50-430 Kes, and 480-35,000 Kcs.
Direct Frequency Reading Slide-Rule Dial
Twelve Tuning Bands Accurately Calibrated

Calibrated Bandspread for 10-11, 15, 20, 40 and 80 meter Amateur
Bands

High Sensitivity — Exceptional Stability

Excellent Signal to Noise Ratio

Flexible Crystal Filter with Six Positions ol Selectivity

Automatic, Adjustable Threshold, Double Action Noise Limiter
High-Fidelity, Push-Pull Audio Amplifier

Provisions for mounting N.B.F.M. Adaptor and Crystal Calibrator
Units within Receiver

Temperature Compensation

Plug-In Coils for Efficiency and Flexibility

Built-In Power Suppljr National Company, fne




THE NATIONAL HRO0-30 RECEIVER
FEQUIPMENT LIST

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

HRO-50R Receiver, same as above but mounted on a 14" standard
rack panel 10%4" 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.

50SC Combination Unit, an installation consisting of an eight section
coil container and 8" PM dynamic loudspeaker mounted on a
single rack panel 153" high.

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

Prices on Application

otional

= National Co., Ine., Malden, Mass., U.S.A.
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