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NOTICE

This Instruction Book is intended for use with any
of the HRO Series of Radio Receiving Equipments.
The text refers specifically to the HRO-5 Radio Re-
ceiver, but its general character is such that it applies
to similar Equipments of the HRO Series. The princi-
pal difference between the HRO-M Series and
HRO-5 Series is in the use of glass versus metal tubes,
respectively. References to the HRO-M Radio Re-
ceiver also apply to other models of the HRO-M
Series including HRO, HRO-MX, HRO-M-RR, HRO-
M-TM, HRO-SR and HRO-JR. References to the
HRO-5 Radio Receiver also apply to the HRO-5
Series including HRO-5T and HRO-5R,

Due to the exigencies of the War Program, the
Manufacturer may have found it necessary to em-
ploy substitute, interchangeable parts in certain
Equipments. Such parts do not impair the perform-
ance in any way, but should replacement become
necessary it is suggested that the type indicated in
the Parts List be obtained, if possible.
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A, RECEIVER
The HRO-5 Redio Eecelver 1s s high-freguency superhetercdyne sultemble for C.W. apd

M.C.W. reception throughout the frequency range of 50 to 430 Ecs., and L8280 to 30,000
Ecs. This range of freguencies Ls covered in nine bands ss follows:

$0 - 100 EC, Band, Type 7 Coll Bet
100 - 200 EC. Band, Type E Coll Set
180 - 430 EC. Band. Type G Coll Set
LBD - 9560 EC, Band, Type F Coll Set
P00 - 2050 KC. Band. Type E Coil Set
1.7 - 4.0 MC. Band. Type JD Coll Sat
3.5 - 7.3 MC. Band, Type JC Coll Sat
7.0 = li.4 MC. Band. Typa JB Coll Set
1,0 = 30.0 MC. Band. Type JA Coll Sat

The recelver may be cbtained in elther table or reck mounting models. Plug-in
eoll set Types JA;, 78, JC, apd JD are pormally supplied with the recelver, and coll
set Types E, F, G, H, and J may be cbtalped in sdditicn, es desired. The receiver
is deslgned for use with apn externsl power unit capable of supplylng 240 wolts D. C.
at 70 millismperes and 6.2 volts A. C. at 3.4 emperes, although lower plate supply
voltages down to 135 wvolts may be used with some sagrifice in performance.

The eirouit esployed on all bende comprises two tuned stages of radio freguency
emplification, & tuned first detector stage, & high frequency ocscilletor e=ploying a
tube separate from the flrst detector tube, o first lotermediate frequency amplifier
stage employing a erystel filter; s copventlopal secopd lotermediete frequency smpli-
fler stage operating at 456 kilooycles, a combined second detector - automatic volume
control - firat sudio stage, an audie cutput stage, and a beat frequency oscillater
eoupled to the aecond detector to provide for C.W. receptlon.

The antenns i1nput elrcult is sulteble for use with e tronemission line, s doublet
antenns, of & Single wire antenna. The antenna input impedance averages approximate=

Iy 500 obms &t Tregquenclés higher than 1700 Ee.

Two audlo output clroults are provided:
(1) Loud speaker términale, in the fors of tlp Jocks, are loceted at the rear
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laft-hand eside of the recelver, Kormally, the plate elreult of the output tube ig
browght directly to thess tip jacks and = separste permanent magnet type loud apesker
haviong » 5000 to 7000 ohm ioput lmpedence Is required. The output transformer, in
thia cose, 1o assooleted with the loud speaker and carrles the plate current of the
putput tube, An cutput trensformer can be ipecluded withic the recelver to provide any
speeirfied ocutput lspedance from a few ohms to 20,000 ohma.

{2} A phone jack is mounted on the front panel. Thils Jeck I3 wired inte the gut-
put of the flrst audic stege. When the photes are plugged 1o, the slgnel Input to the

lost tube iz completely disconoected.

The erystal filter located inm the first intermedicte amplifiler astmge provides a
convenlent means of cbtalnlog mdjustable selectlivity when redelving eny frequency in
the tuning range of the recelvear. The PHASING control asscolated with the erystal
fllter enables the operator to easlly suppress lnterfering signals whiah may produce
objectionable heterodynes. The oryetal filter may be used advantageously in elther
C.W. or M.C.W. reception.

Autometic volume control and an assoclated slgnal strength meter ere provided

for uee in M.C.W. reception.

The tubes employed in the HRO- Rodic Recelver are located in the clrcult as fol-

. ERo-u HRO-5
First R.F. 6D6 GE7
Second R.F. 606 EK7
First Deteotor 6CH &7
High Frequency Oscilletor BLE &7
First I.F. 606 &7
Second I.F. 606 67
Diode Detector, AVC, First Audio 6a7 &5Q7
Seoond Audio L2 EVEGT/G
Beat Fragquency Oscillator BL6 &7

Het welghts of the varlous models of the HRD=5 Recelver, are ag followse:

Table Modal Recelver with 9 Coll Sets 51 1ba.

Rack Model Recelver with § Coll Sets 53 lba.

Eapty 3 Coil Bet Container (wooden) 1-3/4 1be.

Empty 5 Coll Set Contelner (wooden) 2=1/L 1bs,
-
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Overall dimensions of the warlous units of the HEO=% Recelver are es follows:

Table Model: width 17-1/4 im.
height 9 in.
depth 12 in.

Rack Modael: width (panel) 19 in.
width (ocablpet) 17 in,
height 8-3/4 in,
Aepth 12 in.

1 Coll-pet Conteiner: wldth 11-1/L im.

(socen) dapth 8-3/8 in,

helght (empty) 4-3/4 in.

height (with ooll seta) £5=3/L im.

5 Coll-zet Container: width 11-1/4 im.
tcasd depth 13-1/2 1in.

height (empty) &-3/4 in.

helght [with ooll sets) =374 im.

B. POWER UNIT.

Power unlts for operation from 230 A.C., 115 volts A.C.,6 woltaD.C.,or 12 wvolta D.C.,
are avallable for use with the HRO-5 Recelvar.

These power unlts may be cbtalnoed 18 elther rack or table mountlng atyles.

Bpecinl oconneotions in the veouum tube heater cirouits loceted within the receiw-
or are required feor cperation from & 12 volt D.Ceource.

In all oapes the olrcult of the power unit comsists of m transformer (with vi-
brator forD.Cmedels), » rectifier and filter circults.

C. LOUT SPELKER

Loud Speskers Iln reo: or teble mountlng styles cen be supplied for use with the
ER0-5 Redie Revelver. Nommally the spenker 1 of the permenent magnet type ond the
transformer should have an input impedance of 5000 to 7000 ohma. The spesker trans-
Tormer ¢srries the plete ¢urrent of the Recelver output tube, In instelleticns where
en output trensformer iz imoluded withln the Fecelver, the speaker transformer must
of course match the Receiver output impedance. A dynemic spesker may be used, although
& moens Tor the speaker fleld excitation must be provided,
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INSTALLATION.

The recelver, power unit, and loud speaker may be arranged 1o any desired posi-
tions mlthough it is not recommended thet the loud apesker be placed on top of the
recelver a8 ln some cases undeslreble mierophonle nolses may result.

The audio power output termimals are located &t the rear left-hand side of the
receiver. Fhone tips on the loudspesker cable apd tip jecks mounted on the recelver
chassls provide a convenlent meens for conmecting the loud spesker to the receliwver.
Conneat the loud speaker to these terninals, or 1f no speaker ls to be used, inseart
& Jumper in the tip jecks to connect them together. If thils precaution is neglected,
the output tube may be demaged dus to excessive sorean current.

Insert the recelver power plug in the power sscket of the power unit. Conbest
the power unlt to the proper supply Scurce.

The redic freguency input clrouit of the HRO=-5 Reoelver is arranged for opers=
tion witk elther slnogle-wire or doublet type of anteana, There are two R.F. loput
binding posta located st the left-hand end of the recelver. Wien using & single-
wire eaptenna, conoect the lend-1n to the blopding post nearest the froot papel and
olemp the short flexible lesd, which is conoeoted to the chassls, under the remelning
binding post. An exteroel ground connedtlion may or may not be oecessary, depondlng
upon the perticeulsr lnstalleticon. When a doublet antenns 1s used, connect the an-
tenon Teoders or a balenced tranmmlasion Llloe directly to the loput teminpels and
do ot use the flexlible ground conmectlion mentloned above.

The redio frequency upon which receptlon la desired will determine the eoil aset
to employ, in soccordance with the individual charts om ecch coll set poanel. Select
the proper coll set and plug it into the opening in the fromt of the recelver.

The receiver 1s Bow resdy for use. Turn the recelver on b¥ mesns of the toggle
gwiteh losated on the power unilt. Complete the reselver B+ sirsults by mesns of the
toggle switch loeated on the receliver front pemel direstly mbove the E.F. GAIN con-
trel. A palr of tersinels at the rear of the receiver chusals ls wired to the Be
gwitch on the front pansl, Thess terminels provide s coovenient mesns of conmecting
s relay or switch for resmote comtrol of the B+ clreoults.

For further lonstructions refer to the sectlion of this book entltled Cperating

Inatruationa.

=b=

n
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CIRCUIT DESCRIPTION.

A. SPECIAL FEATURES.
Severnl spoclal features hove been included In the HRD-5 Redle Recelver whioh

result in bhigh quellty performence, These special feetures provide recelver charac-
teriptlos which ezable the operator to adjust the recelver for optlmum receptlon un-
dar a varlety of recelving conditions.

The radio Treguency mmplifier steges are so designed thet the recelver galnm ias
gasentislly uniform throughout the tuning renge of the recelver. The lmpedance ol a
typleal R.F, tuned sesondary oircuit decresses ns the L/C rotlo decrecses, thus tend-
ing to reduce stage galn és the low freguency ond of the tuning band is appronched.
Compensation for this effect ia obtained by the use of high inductance primary colls
in the interstage H.F. transformers. The high inductence primary is desigoed so
thet the primary circuit, as & whole, Tesonates brondly et a frequency outside the
low frequency limit of the coll set tuning range. The primary circuit will, there-
fore, show incressing impedance as the tuning of the receiver approaches the low fre-
queney end of the band. This resonant characteristic of the primary increcses gein
at low frequencles, over-compensating for the decreasing lmpedence of the secondErys
In srder to obtaln the proper amount of compensotion, & small coupling capuclty la
placed between the plate of the preceding tube and the grid of the followlng tube.
This capeoity is most effeotive at the higher frequency end of the band snd combined
with the ressnant charsoteristis of the primary provides uniform gain throughout the
bond.

A slightly Aifferent arrangement for galn compensstion ls employed in the 14-30
Mo, band. The interstage R.F. coupling transformers have three windiogs all clossly
coupled together. The primary winding connected ln the pleote circult of the first
E.F. tubs 1s interwound with the tuned secondory winding and both have spproximotely
the same number of turns. A third winding wmhich feeds the control grid eof the fol-
lowing E.F. amplifier tube is so designed thet its nstureal period (or resomant fre-
quency) falls just outside the low freguency end of the frequepncy band covered by
the ocoll set. The impedence of this resopant secondery incresses ss the low freguen-
ey end of the tuning band is approsched, thus tending to compensate for the unfevor-
sble L/C ratio of the tuned secondery in much the smme manner as the resonant prim-
ary system used 1n other coll sets. The self rescnant secondary arrangement ls pre-
farable, in the 14-30 Me. band, as the rescneant primary system is inadequate 1o ita
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levelling sctlon. It 1s not practicol to inelude any galn compenseation aystem In the
ezll pets for the 50 to 100 Eeo. band.

The plug-1mn coll sets regularly supplled with the HRO-5 Endlo Recelver do oot
have any provialon for band spread. Coll asts can be supplied which imelude the bond
aaread feature, 1f desired., BDand apresd 18 accomplished by swltechliog =mall cepacit-
ors in serles with ecch seetlion of the maln tuning capasiter thus redusipng ite effec-
tive range of capsaity changs. Thia aystem provides band spresd of the fregusancies
received at the high frequency end of each coll set tunlng rafige. The frequency bands
choaen for bapd Spread are those of the 10, 20, 40, amd B) geter emateur bonds. Ceoll
pets which sontaln the band spread festure ere dealgneted oa Type A, B, ¢ and D rather
than JA, JB, JC and JD.

The receiver la compensetesd for Crequency drift due to temperature chenges ooour-
riong in eirouits whish may detune the recelver from the desired signel. While warla-
tions in room temperatire are usdslly so gradusl thet Arift resulting from this asurds
1s not objectionable, it is minimized through the uase of eir dielectrie trimmer and
tuning condensers, and the use of coll form meaterial which hus & smoll temperature oco-
afficlent, The cause of most objecticnable frequency drift 1s the chunge of Lndugt-
ance of the high frequency oselllator ¢oll as the interior of the receiver ie heated
by the tubas. To sinisize heating the R.F. colls, the recelver is designed so that
the coil sets are plugged into the very bottom of the recelver, underbeath the chassia
in a separste ahlelded compartment. The hest from the tubes will of courae rlse to-
ward the top of the reseliver and the R.F. ¢olls will remsln oesarly et room tempera-
ture.

A Crystal Filter is locluded 1o the HRO=5 Fedio Recelver as & meane of providing
ad justable selasstivity. The use of the Crysatal Filter also enables the operator to
easlly suppress an interfering signal by meens of the PHASING control. With the Crys-
tal Filter switch in the off poaltlon the recelver band width Le approxi=etely 3 Ke.,
et two tlmes down. Switching the Cryatal Fllter into the clrcult glves o band width
of approximately 2.5 E¢. 1o the broed positlon and about 200 oyaoles in the sharp posi-
tlon of the SELECTIVITY somtral. The PHASING comtrol can be odjusted to suppress lo-
terfering signal frequencles differing from the desired slgnsl fraquaency by 300 cyoles
aF mora, The Crystal Fllter employs a bridge type elrcult which makes use of the
high rote of resctance change with changes in frequensy provided by a orystol to give
the deaired shorpness of selectivity. The resctance va. freguency cherscterlstie of
the orystal 1s modified by demping, or leeding the orystal by means of the tuned in-

n
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put olroult. When the Iopot clircult is detuned, lte effective realstance decresases
and damping 1s greatly redussd, produsing saximum selectivity. Detuning the input
alpoult doss not materlally affect the amplification of the recelver at the rescnsaot
Trequency of the orystel slnce the series impedance of the clroult bedcmes very low
when dasping is reduced,

Automatle wvolume control is provided for use only with MW,C.W. reception. Whan
the beat ceclllator is turned om for C.W. reception it provides sufficlient signel to
operate the A.V.C. system and renders the recslver extremely inssositive.

A beat osolllator, whioh operates at or near the intermediete frequensy 1s coup=
lod to the second detsctor. The slgnal from this oscllletor end the desired C.W,
gignal heterodyna at the sscond detector and produce am audlo best pote thus providing

& means for C.W. reception.

The main tuning 4ial loceted at the center of the front panel permits owlft, ac-
curate tuning and preoise logging. Tois type of dial has an affective scale length
of twalve feot and ls direct reading to coe part in 500, The d4ial drives the four-
gang main tuning capeocitor through & worm drive heving a reductiom ratlo of 20 to L.
Backlash 1o elimioated by the use of a apriog loaded aplit worm wheel which assures
positive drive in elither direction at all times.

OFPERATING INSTRUCTIONS

A. CONTROLS.

Tha mailn tuning dial is located At the canter of the rroot pemel. The dial is
#o arranged that the frequency to which the receiver tunes locressess as the dlal read-
ing ilnoreases. Each coll set Lla fitted with & calibration chart showing the rela=-
tionship between dlal reading end frequency. An additlonal chart for band spread cal-
ibration la provided on coll sets which imclude the band spresd feature. Observatlon
of esch aoll set tunlog chert wlll show that the calibration ia very mearly linear
which ochmrmcteristle eliminstes comsiderable reference to the coll charta.

The R.F. GAIN ccmtrol 1s loocated at the lowar right-hend corner of the TTont pan-
8l and ssrves to adjust the mmplificaticn of the second R.F., flrst I.F. and sscond
I.F. emplitier stagea, Maximm senaitivity is obtainmed by roteting the cocntrol knob
to the axtreme olockwlse posltion, or 10, on its edreuler seale. In this positlon
all tubes are operating at maximm galn with sinisum bias. Aes the control 1s turned

counter-clockwiss, incrensing bios le applled to the second R.F., the first I.F.,and

" 5
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the second I.F. tubes, thus reducing thelr amplification.

Mreetly above the R.F. GAIN control i3 & two position toggle awltch. This
switoh la connected in the posltive lesd of the power supply elreult spd its purposs
is to shut off the recelver durlng periods of tranmmission OF WHEN CHANGING COIL SETS.
This last funetion ia impertant. ‘The B+ oircuita are complete when thisz switeh is
pushed to the right. Serles conoected with the B+ switceh and mounted at the rear of
the chasala is a pelr of contacts, sarked B.5.W., intended for uas with relay control
of the ressiver.

Immediotely mbove the B+ pwitch ia the PHASING control and the Cryastal Fillter
swlteoh. Hhen this control la rotated to O, the Crratal Fllter ia disconnscted. When
the ecotrel ls et any other setting betwesn 1 and 10, it acte me & PHASING control

with the Crystel Filter conmected in the c¢lirouit., The PHASING control is used to bal

ence the orystal bridge elreult Ilo elimipeting loterfering slgoels.

The SELECTIVITY control 18 locoted sbove the PHASING control. With the Crystal
Filter in use, =inimu= selectivity will be found with the polater nearly vertical
where recelver background nolise is & maxisus, Rotating the knshb in elther d4irec-
tion from thie point will progressively lncrease selectlvity. When the Filter is
oot 48 uae, this knob acta a3 an ordinsry I.F. trimser and ashould be aset at the polot
glving maximum volume and sensitivity.

The C.W. O5C, switch and vernier tuning contrel is located at the lower left-
hand side of the front panmel. The C.W. opcillator is uaed to obtaln an sudible beat
note when recelving C.W. slgnols or to locate the carrler of o wenk M.C.W. statlon,
Rotrtlng the C.W. 05C. knob in a clockwlase direction switches B+ woltage to the plate
and soreen of the C.W. osclllator tubwe. Farther rototion of the knob frem O on the
acnle to 10 varles the frequency over a range of approXimately * ko. The C.W. o8-
eillater tunes to the intermedlate fre uenoy et 9 on the soale.

The sutomatle wolume control switch 1e locmted above the C.W., 0SC. csontrol. The
automatle volume control eircults are in operation when the toggle swltoh 1a pushed
to the left.

The AUDIO GAIN control la located diroctly above the AWC-MWC awltch., Clockwise
rotatlon. of this control increases the signal applied to the triode asctlon of the first
gudio tube. This control adjusts the volume level of the signal at both phone Jeok
and loudspeaker terminala.

The S-meter for indicating ocerrler intemslty or signal strength Is imn the upper
left=hand cormer. Jusat below 1t, end to the left, ls a switch which connecta the

-8-
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S-meter in the eiroult.

The phone Jeck is loocated Just below and alightly to the right of the S-meter,
¥hon & phone plug ls inserted into the phone jack, the loud speaker 1s automstically
silenced,

Inspection of the coll aset terminal pemels whioch include the band apresd foature
will show several small rectongular metal pleces. There are two of these pleces or
terminal blocks on each coll which will sccommodete n mmall flat-head machine sorew.
With the sorewsa 1o the left-hand positliona, the eoll range will be thit sbown in the
left-hapd, or gemeral coverage chart. IF it is deslred to change the calibration to
band spread, as shown on the right-=hand chart, it ls only necessary to move each of
the four acrews to the right-bapd tersinel block of esch cofl.

B. C.W.RECEPTION.

After the HRO=-5 Redelver is properly instemlled it is put in speration by turn-
ing both the Power Unit switco and the Recelver B+ swltch to the om posltlon. The
G.W. 05C, control should Be turned on and the AV.C. swliteh must be pushed %o the
right to render the A.V.C. c¢lircults inoperative. If the A.V.C., switch 18 turned on
with the C.W. csellletor 1o operstion, the reteiver will bloek and become  extremely
ipsensltive. The Recelver 15 nmow adjusted for C.W. reception and will tume in ac-
cordance with the frequency callbretion of the ocoll set in use,

Although the settloges of the RH.F. GAIN end A.F. QAIN controls will depend to
some erXtent upen operating condltlons, 1t l& recosmended thet the A.F. GAIN contnol
ba et about 5 and the R.F. GAIN control cdvanced os may be required to provide a
gsatisfactory audle signel. Advanclng the R.F. GAIN control too much may cause I.F.
or sacond detector overload, Sueh overload is indicated by e chaoge in pitch of
the C.W. beat note over the durstion of a code charscter, or by excessive “thumplog™.

The best setting of the C.W. 080. control will alss depend upon operating condi-
tions. When the recclved slgnal is free from interference and is sufficlently strong
te override stetic and olrcuit noise, it 18 recommended that the C.W. 05C. control be
set at the positlon which tunes the C.W. oselllator to the Laotermediate frequency of
the recelver. This setting will normelly be Detween & and 10 om the C.W, 085G, diel.
An the sontrol ls turned towerd O, the C.W. osecilletor le progressively detuned from
the intermediste frequency of the recsiver.

The operator ¢an determloes the extent of thils devlotlon by listenlong to the char-

sgterletie piteh of background and eireuit nolses, When this pitoh i 2000 or 3000
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eyoles per second, 1t will be found that the recelver hos definite "single signal™

proparties such that on one slde of the ecorrier, the sudlo beat mote of & receivedag-
nal will be considerably louder tham that of the other alde. This eharacteristic la
helpful lo recelving weak slgneals through loterference and utllizes the maxl=zum avell-

able sensitivity of the recelver.

C. M.C.W o

The initial a&djustment of the HRO=5 Recaiver for M.C.W. receptlion ie the same aa
for C.W. receptlon except that the C.W. oscillateor comtrol should be turned off. In
M.C.W. reception the C.W, ocscllletor may be uwseful 1o locatlng the carrler of m woak
phone or broedeast stetlon. After the phone ¢arrler hes been found the C.W. ocscllla-
tor ie, of course, turoed off.

With A.V.C. off the settings of the A.F, GAIN and R.F, GAIN controls will depend
to some extemt upon operating conditions. It is recommended that the A.F. GAIN con-
trol be set at about % and the R.F. GAIN comtrol sdvanced as may be regquired to pro-
vide a Batisfesctory awdie aignel. L When receiving weak signelas, best signel-to-nolse
ratlo will be obtained by retarding the A.F. GATN control and advanolng the R.F. GAIR
control to a paint ap mesy maxisum as recelving conditions permit. The operator must
be caraful to avoeid overlosding the I.F. or socond detector stogeés undsr these condl-
tiocna. Overlosd will be indlcated by excesslve sudlo distortlon.

To recelive M.C,W. signals with automatic volume control, the A.V.C. switeh must
ba pushed to the left, 1l.,8., the on positicn. ‘The R.F. GAIN eontrel should be advan-
oed to s polot as near maximim as receiving cobditicas permit. Audlo output should
bo comptrolled satirely by =éans of the A.F. GAIN coptrol. When the nolse lavel 18
high, the R.F. GAIN control may be retarded to limit the oversll sensitivity to a def-
inite maxrimus, The operator should remember, however, that the full range of A.V.C.
astion cannot be obtalmed unless the R.F.GAIN comtrol 1a fully sdvanced.

b, 1] G .
The erystal rfilter may bp used sdvantageously in both C.W. and M.C.W. reception
to adjust the seleotivity of the receiver and alsoc to suppress loterfering slgnals.
For M.C.W. reception the crystal filter ies switched Into the clrouit by turning
the PHASING control kmeb from O to 1 as indiceted by 1ta dial. The insertion of the
eryetal fllter reduces the recelver geim slightly end as a result it wlll be neceEsary
to edvenoe both A.F. snd R.F. GAIN controls to compensate for this loss in gain, The
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PHASING cpntrel should then be turpned to the ocenter of ite range which effectively re-
moves its actlon from the band of frequencies belng recelved. The SELECTIVITY con-
trol may be sadjusted for minimum selectivity by turning it to a position (oear theoen-
ter of itz range) where baskground mofse 1s the louwdest. The recelver may now be tun=
ad to M.C.W. signels 1o the usmial mapner, but it will be found that the selectivity L&
vary high, with the result thot all audiec frequency tones above & few hundred cyoleas
are comparatively weak whén the Teoolver 1s tuned exactly to the M.C.W. earrier. Nor-
=ally this lesa of high frequency audie topes would result in low intelligibility eof
regaived signal, but alnoe the background nalss, atatle, ete., heve boen reduced such
more, the net result is umially sn improvement. Beleotivity may be inoreesed for
use in extreme cases of loterference by turnlog the SELECTIVITY control im either di-
reotion from the minisusm seleotivity position. TUnder these conditiocne, tuning ia
very eritical and care must be exerclsed to sasure proper tuning.

An interfering sigoal which produces undesireble beterodynes may be greatly sup-
pressed by means of the crystal fllter PHASING control. It will be found that the
polnt of maxisum attenuation Tor sigools with a frequency nesr the desired freguency
wlll socur Desar one ertress oF the other of the PHASTNG control rotatlion depending om
whether the frequensy aof the undesired signel ls sbove or below the frequaency of the
dealred slgoml. Undesired signele with frequencles further removed from the deslred
signal frequency can be auppressed with settings of the PHASING control which occour
nesrer the oenter of lta range.

Crystal Filter operotion for C.W. reception is similar to thst for M.C.W. with
the axception that maxrismm selectivity may be employed without the loss of intelligl-
bility ezperienced in M.C.W. rescsption. When moximum selectivity 1o employed, tun-
ing is very critical and care must be axercised to asfire proper tubing., Khen tha
recelver is slowly tuned scross the garrier of a received signal, the beat note pro-
duged will be very sharply peaked ip cutput at & particulsr audio pitch. Thie peak
in response indicates the correct receliver dial setting. The settiog of the C.W,
03C. zust provide a beat mote peak well within the audible range so thet recalwer
peak response may be readily observed. A C.W, 038C. dial setting near 7 1= recom-
manded, After the recelver has been correctly tuned, the piteh of the beat note pesl
may be adjusted by means of the O.W. 020. sontrol to provide an audie tone which ia
pleasing to copy, or colncides with any response peaks in the speaker or bendphobes.
Under these conditions the receiver will exhibit prooounced single slgnal propertlieas

m]l]l=
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which may be demonstrated by tuning the receiver dial to the other alde of "zero beat
#0 that the plteh is the sase as before and observing the marked reductlon in ocutput.
This dial setting Lis not reccomended for use other than to demonstrate the single aig-
nal properties of the recsiver. The opéeration of the PHASING control im suppressing

ap undesired signel 1a the same for either C.W. or M.C.W. receptlion.

E. MEASUREMENT OF SIGNAL STRENOTH.

The S-metor can be used to meosure the strength of received signals when the re-
celver 18 adjusted for M.C.%W. reception employing sutomatiec volume control. With no
signal 1aput the S-meter should resd zers with the R.F. OATN control set at about 9.5.
The sstting of the AUDIO GATN control ia unimportant when messurlng sigoal strength.
The Crystal Filter should be disconnected from the olreult amd the SELECTIVITY ooa-
trol set for mazlmum S-meter reading. The B-meter may be used to measure the str-
ength of aither C., W, or M.C.W. signala provided that the beat osolllator ls not used.

ALTGRMENT

Should realignment of the HRO=F Radic Recelver become netessary the Tollowling al-
igoment deta should be carefully studled before making any olrouit adjustments. It la
important that the opemator understands the Tunctlonm of each circult element so that
correct allgnoent may be cbteloed qulcokly and accurately. Adjustments referresd to by

nusher are shown in tha varloua recelver photographsa.

The complete eligoment of the Recelver may be divided lnto Flve stepa:

{A) Intermediate Frequency Amplifier alignment includipg Crystal Filter adjust-
menta.

(B) High Frequency Osclllator nligznment.

{C) Radlo Frequenoy Asplifier alignment.

(D) Tracking of High Fregquenocy Oscilletor ond Redls Fregqueney Amplifier clroults

(E) Band Spresd adjustments.

A, INTERMEDIATE FREJUENCY AMPLIFIER ALTORMENT.

A=1 The operator is coutloned sgelost maklog any &djustments indlscriminately,
and he should pot realign any cirouit unless tests definpitely indicate that reallgn-

Eent i® neoAIBATY.
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A=2, The aligmment of the Intermedliate Freguency Aaplifier =ay be eeslly checked
in the following manner. The recelver should be adjusted for normal operatlon with
no antenns, AVC off, E.F.GAIN at 9, Crystel Filter on, PH.SING control at §, SELECT=-
IVITY maximum, and the C.W. 05C. turned om. The settlng of the A.F. GAIN control deea
At affect the measurement and may be adjusted to provide sufficlent cutput to meke
the required observations, The C.W. 05C. control should thenm be  turded until a
point 1l found where the predominesnt pltch of the background nolse 1s lowest and a
eryatal ring i1s heard. This settlog of the C.W. 0B8L. contrel ahéuld oesur pear 9
on the C.W. 0SC., ssale and the sxact ssttiog should be moted. The Crystal Fllter
ghould then be disconnected from the elreult by turning the PHASING comfrel to O om
itas acale and the SELECTIVITY control adjusted for saxlwmum background nolse, The C.W.
D5C, eomtrol should agaln be adjusted for the lowest predominent pitch of bockground
noiam and this new settlng noted, Irf the I.F. Amplifier is properly aligned, the
getting of the €. W. 030, conmtrol should be the same Tor both tests outlined above.
The I.F, Amplifier should not be renligned, however, unless the teat shows appreclable
maladjustment of the I.F. Amplifier.

A=3, When it is found pecessary to reallgn the I.F. Amplifier;, the followlng pro-
cedurs should be used:

{a}) Adjust the recelver as explained in paragraph A-2, with the Crystal Filter
conneoted ints the elrcult and set for marimum selectivity.

(b} Conoeot an antenns to the receiver emd tune io & steady C.W. slgnal so that
it is tunedgezactly on the erystal peak response frequency.

{e) Adjust the C.W. 0SC. to provide a beat note well within the sudlo range.

(4} Adjust I.F. Amplifier trimmers, mumbera 10, 11, 12, 13, and 14, for maximum
reaponss, Avold second detector or sudlo overload by reduclng the sigoal Ioput ®o
the recelver as rogquired, Such overload mokes verlous I.F., Amplifisr adjustments ap-
pear considerably less oritical than they nmotuslly are. Do not reduce sigoal level
by retarding the RE.F.GAIN control but rether by redutlng the laput to the antenna ter-
minals.

(#) Chesk the alignssnt of the I.F.Amplifiar as explained ino paragraph A-2 to
assure that it has been properly aligned to the erystal freguency.

A=L, ATter the I.F. Amplifier hus besn properly aligned, the tunlog of the C.W,
05C, should be checked. ‘This may be resdlly eccomplished by repeating the test of
peragraph A-2 with the Crystal Fllter disconnected from the ¢lrcult snd the SELECTIV-
ITY control eadjusted for maxrimes background nolse. If the settlng of the C.W. OS50,
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control does pot oceur et or nesr 9, with this test, turn the C.W. 08C. control to 9

ond adjust trimmer onumber 15 or 16, or both, for the lowest pitch of background nolse

B. HIGH FREGUENCY 0SCILLATOR ALIGHNMENT.

d-1. The pesd for reallgoment of the High Frequeney Oselliator of any band is in-
dloeted when the frequency callbrationm of the receiver disl im in error by more than
3% (plus or minua) at the high frequency end of the band ln question, If there ia
doubt concerning the necesaity for High Frequency Oscilleator realigmment, this por-
tion of the elrecult should Dot be adjusted as correctlicn can beé mede by H.F. Amplifi-
er trimmer sdjustments,

B=2, If the frequency callbretion of a ¢oll et is im error by more them ¥, 1t
should be corrected lo the fallowing menner:

[(n) Adjust the receiver for normal cperaticn as follows: R.F. OGAIN ot 9, C.W.
08C. off, A.V.C, off, Crystal Fllter off, (PHASING control at 0), SELECTIVITY oom-
trol at the position of moximum background noisee, and the A.F. GAIN aet to provide a
suitable signal level for the raguired sbservetions.

(b) Adjust an mosurately calibrated test secilletor, frequency meter, or signel
genarrtor to provide a slgiel which should be tuned lo Beer L5%0 oo the recelver dial
pocording to the peneral coverage calibretion cheort for the coil set in use.

[¢) Tune the Recelver to the test signal end compare the diel reading with the
calibration chort.

[4) Then the Recelver dial resdiog 1s too low, more ciroult capacity 1s reguired
end L& supplicd by edjustoent of trimseer. nusber 8; When the Receliver dlal resding la
too high, lesa eircult cepeselty 18 required and is removed by edjustment of triomer,
musbar 8,

B-3. It is particulerly laportont thet the High Frequency Osclllstor clrouitsop-
erate st o hipher frecuency thenm thet of the R.F. smplifier cireuits. This cén be
checked by tunipg In the test slgnal, as an imege which 1s pormelly 912 kilocyeles
loreer on the Recelwer diel. The imcge slgnel should be considerably weaker AT the
R.F. fmplificr 18 correctly sligned and £ stronger test eigoel may be reguired before
the imfge cen be found., If the imege signal eppecrs at & higher dial setting rather
than & lower settlng, the H.F. oscllletor ¢lroult is lncorrectly adjusted and the cap-
aglty of tri=mmer, oumber 8, must be deorsaned untll the real o»sigoal and image slgnal
appear at the proper points on the dial.

=14-
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C. E.F, AMPLIFIER ALIGHMENT,

G=1. The ters R.F. Amplifier eligoment, eo used in this seotlon, locluden aligo-
ment of both R.F. Amplifier and First Detoctor elrculta.

C=2. The R.F. Amplifier may be allgned io the followlng manner;

(a) Adjust the recsiver as sxplained in (a) of paragraph B=2Z. No smnteoos ie
noaded.

(b} Turn the Recelver dial to 490.

{e) Adjust trimmers, Dumbers 2, L and &, for maximm background noiee, which 1s

the setting for maxims gain.

D. 'TRACKING OF THE H, F. O E R, F. AMF c .
D=1. Treoking of the H. F. Oscllletor end H. F. Amplifier ¢ircults may be resd-

11y cheaked by observing the background nolse while tuning throughout the range of the
goll set in ume. The beckground molse should pot vary greatly ms the diesl is  turped
towird the low frequency limit of the coll set tuning renge. The actual tracking of
snch atege near the low frequency limit of the tuning range may De shecked bY press-

ing the ocutside rotor plates of the main tuning condenser sectlon toward or away from

the stator, but not far emough to short the condenser or permanently bend the rotor
plates, Any chengs in ocapacity should decresss the background nolse indleating de-
creased sonsitivity, 1f the stage ls tracking properly. Coll sets which =ay reculre
precise adjustment of circuit elements are provided with adjustable series padders im
the High Freguenoy Osoilleter portion of the coll set, which can te adjusted to track
with the average sdjustment of the H. F. smplifier colls. This series pedder is moumt-
sf 1nside the ooil and is adjustoble from the rear by means of & sorew driver. It
should be remembered that the serles padders found in the colls of o¢oll set Types
A, B, C and D are Band Sjresd series paddera and should mnot be adjusted except during
Band Spread allgmment.

D-2. After calibratlion and aligrsent et the high frequency end of the coll set
have besn mdjusted as explained in parsgraphs B-2 snd C-2, the trecking may be adjust-
ed as followa:

{a) With the Reoceiver sdjusted as in part (e) of peregraph C-=2, turn the Recelv-
ar dial to 20.

(b) Test the trucklog of esch stage in turn by bending the ocutslde rotor plate
of each section of the maln tuning cepacitor end note any maledjustment. DO HOT oend
the rotor plete of any section to such an extent thet 1t will not spring beck to 1te
original posltion.
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{c) Adjust the High Frequency Oscillator seriss padder to its optlimum tracklag
position when atep b (mbove) gives indlcation of poor tracking.

{d) Turn the Recelver dial to 490 and adjust trimmer mumber B to glve the prop-
or calibration with the new value of serles padder.

() Ropeat &, b, ¢, and 4 until best tracking 1s obtaloed.

{f) Mote any slight tracking erroras sccuring in the R.F. Amplifier stages so that
if the same error ocours in & mejority of the coll sets, the outside rotor plate may

be permanently bent to provide the best tracking for the atage imvolved.

E. BAND SPREAD .M..Imm.
E-1. The Band Spread feature may or may fot be imeluded ln the partlecular eoll

seta supplied depending on the type of coll set purchased for the recelver. The fol-
lowlng alignment data applies only to eoll sets which include the Band Spread featura.

E-2. Adjustments msde for general coverage will affect the Band Spresd  adjust-
mente, but the separate Band Spreed adjustments may be made without ¢hanglog the gen-
eral coverage aligmment.

E=3. The four screws used to swlteh from general coverage to Band Spread, as ex-
plained under Operating Inatructions, muat be shifted to the right-hand termipal
blocks before any Band Spread allgoment adjustments ere made.

E-4, The nesd for reallzmment of the High Frequenecy gaecillator sectlon of any
eoll set 18 ipdieated when the frequensy callibration of the Hecelver dial is 1o error
by more than 30 divisions (plus or minuas) at the high frejuency end of the band in
fquestion,

E-5, If the frequency ocalibration of a ¢oll sst 1a in error it should be correct-
ed in the followlng manner.

(&) Repeat the procedure of Paragraph B-2 with the exceptions thut a test oscll-
lator frequency is chosen whish should be tuned in st 450 en the Recelver dial as in-
dicated by the Bapd Spresd tuning chert and correctlon for callbration error ls made
by wdjustmest of trimmer number 7.

E-6, The aligoment of the R.F. Amplifier for Band Spread operation 1s simllar
to thet for general coverage so the procedure of Paragraph C-2 should be repeatad with
the exceptlon that the Recelver diel should be turned to 450 and trimmera, mumbers 1,
3, and 5 should be sdjusted Tor maximum background nolse.

E-7. The adjustment of and methsd of checking Band Spread tracking is not simi-
lar to that for general coverage. The Tfollowing procedure should be used for Band
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Spread treacking adjustments.

{a)} With the receiver adjusted as in Paragraph E-6, turn the Recelver dial to 50

{b)} Check the recelver callbratlon st 50 sgoinst en accourste test oscillator,

{e) Adjust the High Frequenoy Oscilleator series padder located Iinside the High
Freguenoy Oaclllater eoll sahield to provide the correet diel ealibration.

[{d) Turn the dial to L50 and adjust trimser ommber 7 to glve the proper calibra=
tion.

(@) Tura the dial te 50 and ashesk the calibration. Hepeat ¢ and 4 if necesasary

{f) With the Eecelver dial at 50 cheok the settings of trismers, mmbers 1, 3 and
&y For the positlon of sexlmm backgroubd Bolse.

{g) If 1t 13 found that Ilnoreasing or desreasing the capacity of trimmer 1, 3 or
5 inerevsses the background nolse, edjust the sasselated series padder located Lnalde
the coil shields to provide the desiresd capacity.

(b} Turn the Hecelwer dlal to L50 and adjust trimsera 1, 3 and § for mazimum
background nolse,

(1)} Repeat f and h, aleso g, If necessary.

Any repaira in the HRO-5 Recelver which necessitate resoldering of jolnts should
bea made with care, The new jolmt sheould be such thet the pleces to be soldered are
firmly sonnsoted meshanieally befors solder is applied.

Failure of & vacyum tube in the Beoeiver may reduce the sensltivity of the eguip-
ment to radic slgnals, produce intermittent operstion or ocomuse the eguipment tobe ocom-
pletely imoperative. In such cases, sll tubes should be ocheoked either In an analyz-
er or almller tube testing esquipsent, or by reéplacement wlth tubes of proven Quallty.
Woen any tube is tested, it should be tapped or Jerred, to make sure thet It hea no
internal looss connectior or intermittent short élrouft.

When tube replacemonts become necessary, substltution of new tubes may mlter the
aligmment of the R.F. or I.F. e¢lrculte loasmuch ess the replocéement tubes may not bae
fdentlcal with those origloally employed. The Decesalty for reellgoment s well ap
aligrment procedure 1s disoussed in the Aligmment Seotlon.

In gnsa of breakdown or fallure of the Recelver, the fault must firet be localiz-
ad in one portion of the eireult. This can be often acoomplished by observation of
scme peculiar sotlon of ome of the controls. Relersnce to the olrcuit dlagrem will
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aid in checking woltages at the warlous tube slemants.

By-pana or filter sapacitors which develop poor connectlons internally, or whiech
beadome open-olrculted, will ocmuse decrensed senasltivity, oselllatlen or poor steblility.
Toe defeotive unit can be located by temporarily comnecting a good cepacitor in par-
allel wlth esch ¢apacitor that 1ls under susplielion.

Fallure of any by-pass or filter capacitor may serlously overload reslstors of
the assoolsted circultas. Overloade of sufficient mognitude to permanently damage o
resistor will ceause the surface of the resistor to be scorched, making the defective
unit easy to looate by visual lnspection.

Open or ahort-olreulted resistora can be definitely located by tesating the re=
sistance of each individual resistor. The wirlng diagrem should be consulted to make
sure that any particulsr resistor under teat ls pot connected in parallel with some
other elreult element whieh might produce fales measurement.

Looss connectlons which causs lotermittent or noley operation cam oftem be Cound
by tapping, or shaking, any n:-.p-nnl!ﬂ- under saspleéelon, with the Recelver adjusted for
normal oparation,

=18=
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Part

Symbol
LT L —

Cl
. 02
. €3
[ 'S
v g8
L ub
w BF
L8
™
“LL0
¥ o1l
c12
c13
=Gl
=" CL5
CcLé
“<EL7
+ 018
4 1)
“ 20
- 0zl
¥
“G23

Ll
L T
“Cub

c7
Y p28

€30
;31

Function

TABULATION OF PARTS

10 ¥5 Heator Bypass

7

1

V& Grid Filter
¥1 Cathode Bypass
¥Z Be Bypass

Y.L Screen Bypase
¥5 Cothode Bypass

¥i Cathode to V2 ScTeen
¥4 and V6 Plate Fllter

¥& Grid Filter
¥4 Cathode Bypasa
¥7 Cathods Bypoas
¥7 Mode Flltar
Diode Filter

01

« 0L
=1l
1lo.

« DOOL

« 00025

IMode to Pentods Coupling .1

¥7

v7

¥7 Idede Bypess
¥7 Plate Bypass
¥2 Cothode Bypass
¥7 to V9 Coupling
V9 Cathode Bypass
V8 Heater Bypass
Y8 Seresn Bypess
¥1 Cathode Bypasa

«C1
« DO 5

. |
1o.

o1
«1

¥1,V2,¥5 and W& Soreen By-

¥l Grid Filter
Y1 B+ Bypass

Vi Grid Fllter
G.%. 05C. Tuning
¥7 B+ Bypoass

VE Grid Coupling
Vi Orid Coupling

Crystel Fllter 3ridge

pusE . .1

.01
1
L0
X

« 21
001
»0001
0001

Mrd.,
NPd. ,
Mfd.,
urd.,
Mrd.,

Mfd.,
Mfd.,
Mrd.,
Mrd.,
Muf.,
Nfd.,
Mrd, ,
Mra.

Mrd.,

LOO VDC W
600 VDG
LO00 VDG
600 VIO
&30 VIO
400 VIC
E00 VDC
&00 VIO
&0 VDG
400 VDO
50 VDC
500 VDO
500 VDG
LO0 VDC
&00 VDG
00 VDO W
400 VDO W
&00 VDC W

L0 VDO W
L00 VDO W
LOO VDC W

¥ % % % 2 F ®§ =2 & & = = o

LOO VDG W

LOO VIC W
600 VIC W
600 VIC W
00 VDG W

E00 VDC W
500 VIC W
500 VDC W
500 VIC W

Sprague
Spregus
Sprague
Sprague
Sprogus
Spragus
Spregue
Sprague
Spragus
G Spragus
[ 9765 Spragus
Claaa ¢ Centralab

e o @ o o O @ @

Clega € Cemtralab

& Spragus
[+ Gprague
Dual ¢ Centraleb
G Epragus
G Sprague
D 9765 Sprague
G Spregus
G Bpragus
G Bprague
G Epragus
& Spregue
G Spragie
a Sprague
Ha-13  HotionalCo
G Sprague
1L67 Asrovox

Clmes & Centralab

Cleas C Contraleb
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Prrt

Hymbaol

Mumber Funetion

Gaz Cryotel Filter Brldge

ci3 V8 to V7 Coupling

CiL Coll JA-1 or A-1 Antennn

Cis Coil

Cib Coil

ca7 Coll

C38 Coll

cig Coll

CLd Coll E-L Serlea Padder

Gl Coll F=L Series Pudder

cL2 Call G=f{ Serles Podder

CL3 Coll J=L Fixed Trimmar

Gl H.F. Ose. Tempersture
Compensator

Kl Mailp Tumimg Diwl

K2 Selectivity Koob

K3 Phoplog Enob

KL R.F.Gain Enob

ES5 C.W.05C. Knob

Eb Audlo Gain EKnob

HL R.F.Gain Control

2 V-3 Cethode

R3 ¥5 Grid Filter

EL ¥5 Cathoda

RS Vi Soreen Fllter

R V2 Sersen Filtor

Coupling

Jh=1 or A=1 Beries Pad=
dar

Jh=L or A=L Serlea Ped-
dar

JB=4 or B-§ Serles Pud-
der

JC=4 or C-f Serles Pad-
der

JL={ or D=i Series Pad-
der

CONDENSERS

+CO0L Mrd,,
2. Maf.,

L0004, Mfd.,
L0012 Mrd.,
LOO085 MYd, ,
.0026 Mrd.,

L0016 Mrd.,

00088 Mre,,
00045 Mfd.,
00035 Mrd.,
L0001 Mra.,
00005 Mfd.,
10, Mmfd.,

£/1E™ Bushing
1/4" Bushing
1/L"™ Bushing
1/4" Bushing
1/4" Bushing
1/L"® Bushing

RESISTORS

L0y, GO0 QHM,
5,000 OHM,
500,000 OHM,
00 O,
50,000 M,

0 YIC W
LO0 VDG W

500 VDC W

500 VDO W

500 VDO W

500 VIO W

500 VIC W

500 VDO W
O VDG W
500 VIC W
500 VDG W
500 VIC W
500 VIC W

ENOBS AND DIALS

-1-.5 'ltt-, l'l.l'.,
1/2 wWatt

1/2 Watt
1/2 watt
1/2 watt

100,000 M, 1/2 watt

-

ClegaC Centralab
B-22 MHatlonmldn

ClopsD Centralab

1467  Asrovox
LL&T  Aerovox
14,67  Aerovox
1467  Aerovex
LL67 ABTOVOX

Dual € Centrmlab
Dunl ¢ Centralab
ClasaC Ceptralsb
ClasaDl Centralab
Clasall Centralab

BA=6L% NatlonelCo
SA-1273 Katilonal(:

SA-T7 Hutlonalls
Sh=% HationalOs
SA-6 HatlonalCo
SA-4 HotlonalCo
G-50 Clarcatat
8CI-1/2 Speer

8CI-1/2 Bpeer
HCI-1/2 Gpoer
5cI=1/2 Spesr
SCI=1/2 Spesr

24

This manual was downloaded from BAMA's
boatanchor site http://bama.sbc.edu

® i

Reworked by
PAGPGA



Part Mrr.
H:_;___ Funetion _Dgacriptisn EEE:I Nfr.
RESIETORS
BT Wi Screen Bleeder 100,000 L, 172 watt BCI-1/2  GSpeer
RE V6 Grid Filter 500,000 OHM, 1/2 watt SCI-1/2  Speer
BS V6 Cathode 1000/ 5000 OHM, 1/2 Watt SCI=172  Spear
RlO ¥1,¥2,V5 & V6 Screea Filter 15,000 0, 2 Watt SCT=2 Speer
REll &5 Mester Bridge 2500 OHM, 1/2 Watt SCI-1f2  Speer
Rl2 ¥7 Dlode Load 500,000 OME, 1/2 Watt CI-1/2  Speer
El3 ¥7 Dicde Fllter £0, 000 O, 172 Watt BCI-1/2 GSpeer
Rl W7 Diode Equallziag 250, 000 OHM, 1/2 Watt CI-1/2  Spear
Bl ¥L,¥2,¥5 & V& Screen Blesder 30,000 O, 2 Watt 5CI-2 Spear
YRi& V7 Soreen Slesder 20,000 OHM, 172 Watt SCI-1/2 Speer
SR1T V7 Seresn 100,000 OHM, Z Watt 5CI-2 Spear
#p12 V7 Plate 50,000 OHM, 1 Watt SCI-1 Spear
SR18 V7 Plate 100,000 OHM, 2 Watt SCI-2 Speer
R19 AVC Filter 500,000 OHM, 1/2 Watt SCI-1/2 Speer
R20 V7 Cathode BOO DHM, 1/2 wWatt BCI-172  Spesr
Bl Heater Cester Tap G OH, 3 Watt BELC Mallory
R22 V8 Sereen Fllter 100,000 0HM, 1/2 Watt 8CI-1/2 Epeer
R23 VE Plate 250,000 OHM, 1/2 Watt SCI-1/2  Speer
REZi VB Soreen Blesder 100,000 OB, 1/2 Watt SCI-1/2 Speer
Fr2s  ¥9 cathode 00 OHM, 2 Watt SCI-2 Speer
OR25 V9 Cathode 00 DHM, 2 Watt SCI-2 Speer
E26 V9 orld 500,000 OB, 1/2 wWatt SCI-1/%  Speer
E27 V1 Cathode 0 OHM, 172 Wett SCI-1/2  Speer
E28@ WL Grld Filter 500,000 OHM, 172 Wott 8CI-1/2  GSpear
29 V2 Cathode 00 OAM, 1/2 watt BCI-1/2  Speer
E3 S Meter Bridge 2000 0EM, 1/2 watt ECI-1f2 Spear
R3l V2 Grid Filter 200,000 O, 1/2 Watt S01-1/2 Spesr
< B¥2 & Meter Zero Adjusting 10040 OFM, L Watt, Var. E-90294 Clerostat
R33  Audls Gals Control 500,000 OHM, 1 Watt, Var. 10101635 Centrolab

R34, VB Grid 50,000 OHM, 1/2 Watt SCI-172  Speer
RIS Vi Grid 20,000 OHM, 1/2 Watt BCI-1f2 Speer

# Usaed only on HRO-5 Serlea

o Used only on HRO-M Series

PAGPGA
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Part MfT.
H!ghalkﬂ Functign Descripticn l:lzg:r NfT.
TRANSFORMERS HEO-5 HRO-k
TL Crystal Filter L56. Ko, Sn-24W1 BA-81 HMatlonalCo
T2 Sesond I.F. Transformer 456, Ke. SA-248E SA-{1T HstlooslCo
3 Second Detector Trens. 456, Ke. 8A-L1G NetlonalCo
TL C.W,0selllater Trens. L56, Ko, Ba-2493 BA-L1H NatlonalCo
bt ] Qutput Trens, Speclfly HetlonalCo
b 1 First I.F. Trens. 456, Ke. 8A-1320 HntlonelCo
T HRO-5  Ho-M
vl First R.T. R.F.Pantode K7 6D ECA
L Second R.F. R.F.Pantode SK7 6DG ECA
L] Pirot Detector R.F.Pentode &7 BCE RCA
Vi H.F,Cacillator B.F.Pantods 617 BLE RCA
¥s First I.F. B.F.Pentode EET 606 RCA
i Second I.F. R.F.Pontode EH7 &6 RCA
V7 Second Detector Dicde-Pentode 6547 &a7 RCA
VE C.W.0scillator H.F.Pantods 67 &GL6 RCA
V9 Audlo Output A.F.Pentode EVEOTLG L2 RCA
CAHLES ARD FLUGH
WL Powar Cable and Plug Four-wire,four prong plug. C=-427 Hatlionallo
SNLTCHES
n Bes Switch 8.P.28.T.Togele, 3A.,250 V. BDGod, A-H.+H.
x2 C.W.0seillator Switoh 5.P.5.T.Toggle, JA.,250 V. 20994L A.H,+H,
I} AV, C. Bwiteh 8.FP.D.T.Togele, A, 250 V. ILISOE  Acci.tH.
X, S Meter Switch 8.P.9.T.Toggle, 3A.,250 V. 80994,  A.H.+H

* Specify Output Impedonce When An Qutput Transformer is Deslired.

This Parts List indicontes sultable types, but equivalent altermate types

may be smployed.

May be usad in place of T-1.
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JOINT AFRMY-NAVE TYPE DESIGHATIONS

Symbol Type
Humber Description Desjgnation
c £ C
c1z 100 Mmfd., 500 VIC W CCI55L101K
€13 270 Mmfd., 500 V DC W CCISELITIE
Ci6 L0 Mmfd., 500 VICW Dual CCISSLITIE
€30 100 Mumfd., 500 ¥V DC W CC3ISELL0LK
o 100 Mmfd., %00 VIC W CC3ISELLO0LK
o32 100 Mafd,, 500 ¥V DC W CC3ISELLOLK
0L L3 Mmfd., 500 ¥V DC W CCRLELL I0K
cL0 450 Mmfd,, 500 V DC W i:l;:.l Eii&fi’ﬁ
Cil 350 Mafd., 500 VDC W CCISSLISLY
CLz 100 Mefd., 500 ¥ DC W CCIS8L101d
CL3 51 Mmfd., 500 ¥V DC W GL215L510K
CLL 13 Mmfd,, 500 V DC W CO2ZLUTL00F
Ch~ c RS
C35 1,200 Mafd,, 500 ¥ BC W CM3SCL22T
C36 B50 Mafd., 500 VDO W CM3ISCAsLT
ca7 2,600 Mard,, 500 VDC W CM3SC262T
cag 1,500 Maufd,, 500 VDO W CM3SCLA2T
c39 BBD Mmfd., 500 ¥ DC W CMISCEALT
FLXED COMPOSITION RESISTORS
R2 L, 700 Ohm, 1/2 watt RCZ1BFL7IK
R3 0.47 Megohm, 12 Watt RCZIBFLTLE
Ri 330 Ohm, 1/ Watt RCZLBFIILK
RS 47,000 Obm, 1/2 Watt RC21BFL7IK
Rb 0.10 Megohm, 1/2 watt RCZLAFLOLE
R7 0.10 Megohm, 1/2 Watt RC2LAFLOLK
Ea8 0.47 Megohm, 1/2 Watt RC2LBFL TLK
# ¥R 1,000  Ohm, 1/2 Watt RC213FL02K
F#R9 1,500  Ohm, 1/2 wett RC2LFL52K
£ #R9 2,200 Ohm, 1/2 Watt RC213F222K
F #R9 3,300  Ohm, 1/2 Watt RC213F132K
¥ FRY by TOD Obm, 1/2 Watt RC2LAFL 7K
Rl0 15,000 Ohm, 2 Watt— RCLLAFL S 3K

fé#Varies with individual Recelvers

s2}=
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JOINT ARMY-NAVY TYPE DESIGHATIONS

Part

Syabol Type
Mumbear Deseription Dealgnotion
Rll 2,200 Ohm, 1/2 watt RCZLBF222K
Rlz2 0.47 Megobm, 1/2 Watt ~ RCZ1BFLTLK
R13 L7,000 Obm, 1/2 Watt RCZ1BFLTIK
Rl 0.22 Megohm, 1/2 Watt RC21BF224X
R1S 33,000 Ohm, 2 Watt RCLABFIIK
OR16 22,000 Ohm, 1/2 Wott RC21BF223K
OR17 0,10 Megohs, 2 Watt RCLIBFLOLK
Fr18 47,000 Obm, 1 Watt RCILBFL7IK
g 0.10 Megohm, 2 Watt = RCLLAFLOLK
K19 0.47 Megobm, 1/2 Watt - RC2LBFLTLE
R20 820 Ohm, 1/2 Watt RCZLBFBZ1E
R22 .10 Mogohm, 1/2 Wett RCZ1BFL2ZLE
R23 0.22 Megobm, 1/2 Watt < RC2LBF224X
R24 0.10 Megohm, 1/2 Watt RC21BFLOLK
FHES 130 Ohm, 2 Watt RC4L1BFII1X
Op25 L70 Ohm, 2 Watt RCL1BFLTIE
R26 0.47 Megohm, 1/2 wWatt — RCZ1BFL7LE
27 330 Obm, 1/2 Watt RCZ1BFIILK
R28 0.47 Megomm, 1/2 ®att— RCZLBFL 74K
R29 330 Obm, 1/2 Watt RCZ1BF331K
R30 2,200 chm, 1/2 watt RCZLBF222K
R0 0.47 Megohm, 1/2 Watt— RCZLBFLTLE
R 47,000 Obm, 1/2 watt RC21BFLTIE
K35 22,000 Ohm, 1/2 watt RC21BF22IK
Rl 10,000 Ohm 3 Watt RAZSALRLOIFE
R32 1,000 Ohm, 2 Watt RALSALSALOZAK

# Used only on HRO=5 Ssriea
Q Used only on HRO=M Sarles

==
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SCHEMATIC DIAGRAM FOR HRO-5 RADIO RECEIVER

Wan/as

v
L on
kil

l

Bkl

Cireult Diagram of HRO-5 Fedioc Recelver
=3l=

n
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SCHEMATIC DiacGRAM

Cirouit Idmgrem of HRO-M Radic Recelver
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Tabla Kodal
Table kodel
Rack Mounting
Rack Mounting

Table Mountlng
Rack Kounting

Rack Mountlmog

Rack MHounting

Fower Unit And Loud Spesker Types
rOWER UNITS

& Volt DC Vibrapack

AC Power Unit 50/60 Cyele (Specify 115V or E30V)

& Volt DC Vibrapack

AC Powsr Unit 50/680 Cyele (Specify L1S5V or 230V)
LOUD SPRAKERS

Loud Speaker
Loud Spaakesr

ETSCELLANEOUS
Combined Power Unit, Loud Speaker, and Five
Compartment Coll Storage Contelner (FPanel Hedght
15 3/4")
Five Compartment Coll Storage Contalner

Type 686-5

Type 697
Type SPU-884-3

Type SPU-897

Types HFSH

Typs SPC

Type HCRER

Information concerning available Power Units for other voltages or frequencles
will be supplied upoh requéest.
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SUPPLEMENT FOR THE HRO-5TA & HRO-5EA

The HR0-5A Serles of Recelvers are equipped with bandspread coll
sets, namely the A, B, C and D coll sets. The frequency and dial coveruge

of thess coll sets are as followa:

COIL SET GENERAL COVERAGE BANDSPREAD
Frequenoy Dial
B 7.0 = 14.4 1, - 1.4 MC; 50 = L50

c 3.5 = 7.3 7.0 = 7.3 MC; 50 = L50
D‘ ll-? - J'uﬂ 3-5 -‘-tﬂ' Hc; E'D - LED
These coll sets are aligned in the Recelver at the Netlonal Leboratorles

using orystel controlled test oscllletors sassuring preclsion calibration.
The frequency tolerance for the calibration of the amateur bands adhered
to at the Natlonal Laboratories 1s  0.03%.

The Natlional Compeny wishes to ceutlon those owners of HRO Re-
ceivers who Iintend to purchese the now avalilable bandspread coll sets,
These coll seta can be properly aligned in the {individual recelvers only
by using orystal controlled test signals. If the purchaser does not have
available sultable test equipment, the National Company ie prepared to
align these coll sete providing the receiver 41s shipped to the factory.
In the past, the National Company has manufactured models of the HRD em-
ploylong both glass and metsl type tubes. The bandspread eoll sets are
different for these two models of the HRO Recelver and when ordering 1t
should be stated which model is to be uased with the bandspresd coll sets.
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HRQ=5=1 SZRIES SUFPLELENT

E=32

v-10
615
o g ’-‘4 ﬂW'
V=11 ¥ |Mnm' '
6BE

LIMITER CONTROL
k=40

Cut-away top view of HRO Recelver indicating location of

Nolss Limiter Componants

V-7
7-3 637

Pt

B+
¥=11
GHG -4l
50M
2 W
it G
-1 Mfd. bi
R-38 R-39
50 M 50 M R-L0 R-42
w3 £R-33
T g H £a. 1o 250M
CHASEIS

4

Schematio disgram illustrating Nolsa Limiter sectlon of

Clroulit
n
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HRO=-5-1 SERIES SUPFLEMENT
fddition of Noise Limiter
To further lmprove the performance standards of the HRO Recelver, a
nolae limliter has been aided to the clroult. The design and operation of
this new nolse limiter has been thoroughly tested in the Natlonal Labora-
tories and has proven its worth in minimizing the effects of undesirable
nolse pulsea of high intenaity and short duration. & Limiter control,
front papel mounted to the laft of the maln tuning diasl, is provided to
ad just the threshold level at which limiting actlon starts. Yith the Limi-
ter control set at 0, the limiter ecircuits will pass all but the strongest
audlo peak voltages:; when the control is set at 10 limiting sotion is at
its maximum, i.e. threshold level at its loweat polnt. When recelving
woloe or music, care should be taken not to advance the control too far as
distortion will result dus to suppression of the posltlive and negative peaks.
The limiter control may be sdvanced farther during radiotelegraph reception
as distortion 18 then less important.
The new components used in the nolse limiter assembly, with thelr re-

apeaotive symbol numbers are as follows:

£45 0.1 mfd,, 400 VDOW  R39 50,000 chms, 1/2 watt
046 8 mfd,, 250 VDCW  R40 10,000 chms, Variable
C47 0.01 mfd., 300 VDOW R4l 50,000 ohms, 2 watt
R36 1 mefohm, 1/2 watt R42 250,000 chms, 1/2 watt
R37 5,000 chms, 1/2 watt V10 &I5

R38 50,000 chms, 1/2 watt Vil GHE

{.:EJ. - ﬂhﬂ.ﬂ.ﬁ“ frl.'.l]i Dfl ﬂ'li¢ Lo ﬂiﬂl ..f'dl
Drawn on the following page ls the achematlic disgram 1llustrating the
noise limiter seoctlon of the ¢ircult and a pletorial view showing the looca-

tiona of the two new tubas and Limiter ocontrol.
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This manual is provided free of charge from the “Boatanchor
Manual Archive”, as a service to the Boatanchor community.
It was uploaded by someone who wanted to help you repair and
maintain your equipment.

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

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

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

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

File credits:

Ed Lambert K1ZOK
John GibSOI‘I, schematic
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