
15 THE HRO-50D

THE GREATEST

RECEIUER EUER

mADE?

By JOHN D. DRUMMOND
TechnicalEditor

All solid-state, pinpoint dialing, and

drift-free performance certainly help

ARE YOU AN SWL who has everythingbut still
wants more? Then take a good lookat the new

HRO -500 solid-statecommunications receiverput
out by National Radio Company (Melrose,Mass.).
Priced at a whopping $1295 (less speaker and
optionalpreselector),the HRO-500 covers the en-
tireVLF and HF spectrums (5 kc.to 30 mc.) con-
tinuouslyin sixty 500-kc.bands, and provides ex-
cellentreceptionof SSB, CW, FSK, and AM signals.
FrequencyDeterminationand Synthesizer.The unit

uses a singlehighly stable500-kc.master crystal
oscillatorfrom which 60 crystal-stableHF oscil-
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latorinputs are synthesized.Between 5
kc. and 4 mc.,the HRO-500 operatesas
a triple-conversion receiver.Incoming
signalsinthisregionare up-convertedto
26 mc., plus the signalfrequency. The
synthesizeroutput is then used to con-
vert these signalsto the i.f.range of
2750-3250 kc., where they are mixed
with the 2980-3480 kc. VFO to produce
the lasti.f.of 230 kc. Signalsin the 4-
to 30-mc. range are directlyconverted
by the synthesizerto the tunable i.f.
withoutthe necessityforan intermediate
up-conversion.
Frequency Stability.We, at POPULAR

ELECTRONICS, gave the HRO-500 a
thorough going over and frankly were
quite impressed. For example, in our
teststhe HRO-500 was found to be re-
markably drift-freeover relativelylong
periods of continuous operation. The
manufacturer claims a frequency stabil-
ity to within 100 cycles from turn-on
through any 10-minute interval,includ-
ing a 30° C change in ambient tempera-
ture,and a 40-voltchange in the a.c.
input voltage. Typical long-range fre-

Exactfrequencytowhichthereceiveristunedis
determinedbyaddingthetuningdialindication(in
kilocycles)tothesynthesizertuneindication(in
megacycles)inthewindowabovethetuningdial.

quency driftissaidto be on the order of
a few hundred cycles per week. You
can'tbeat that forstability.
Antenna Requirements.Proper antenna

matching was found to be very critical,
and the HRO -500 does not have an ad-
justment to compensate forantenna mis-
match. The receivermust have a 50-ohm
antenna impedance ifyou are to get all
the sensitivitybuiltinto the equipment.
If your antenna happens to be of the
high-impedance type, you can use a
separate high-impedance input which is
provided.
In our testswe used both a Hy-Gain

Model SWO antenna and a Mosley Model
ID -3 Jr. multi-trapdipoleantenna, and
got excellentresultsat frequenciesdown
to 4 mc. Below 4 mc. a 100-footlong
wire was employed which also provided
good signalstrength;but when the wire
was switched over to the low-frequency
antenna input and tuned below 500 kc.,
there was a noticeabledegradation in
receiverperformance
TuningVeryLow Frequencies.The manu-

facturerrecommends that a preselector
be used when operatingat frequenciesin
the 5-kc.to 500-kc.range, and itdidn't
take us long to see why. Without the
preselector,literallyscoresof aeronauti-
calbeacons were picked up inadditionto
a considerableamount of 500-kc.marine
traffic.At night the 60-kc.signalfrom
WW VB came in; and frequency-shift
keying signalswere heard loud and clear

The PRESELECTTUNE controlisshownbeingad-
justedforpeakperformanceofthereceiver.This
controltunesthreer.f.circuitsintheHRO-500's
frontend.LeftwindowabovePRESELECTTUNE con-
trolindicatesresonantfrequencyof preselector.
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between 16 and 22 kc.,probablyfrom the
U. S. Navy communications network.
The manufacturer tellsus that they are
coming out thismonth with a VLF Pre-
selector(Model LF-10) that willpracti-
cally quadruple receiversensitivityin
the low-frequencyrange.
OperatingtheTuning Dial.The receiver

was found quite easy to tune,although
it does take a bit of twiddlingaround
with the controlsto get the knack of it
-tuning, that is.You willfindthe epi-
cyclictuning control(main tuning) ex-

,. ceptionallysmooth to turn. Aside from
easy tuning,another featureworth men-
tioningisthe factthat the receiverwill
operate from a 12-voltd.c.source (ap-
proximatelyat 200 ma.) as wellas from
any 117/230-volt,50/60 cyclesource.
Conclusion.Is the HRO -500 the great-

est receiverever built? We don'tknow
... but itcould very wellbe. [l

Thesereceivercontrolsand S-meterenablethe
operatorto(1)selectupperorlowersidebandwith-
outchangingthefrequencyoftheincomingsignal;
(2)selectany oneoffourbandwidths;(3)elimi-
nateinterferingheterodynes;(4)selectstand-by,
SSB/CW,amplitudemodulationorcalibrationmode.
S-meteriscalibratedindb abovea 1-μv.signal.
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SPECIFICATIONS*

FrequencyRange:5kc.to30mc.
Modes:

Frequency
Stability:

UpperSideband,Lower
Sideband,AM,CW

Within100cyclesinany
10-minuteperiodfrom
turn-on

R.F.Input 50 ohmsunbalanced;sep.
Impedance: aratehigh-impedance

unbalancedinput
ReceiverSensi-
tivity(nominal
for10dbS/N)

AM: 2 μv.withpreselector:
25-50μv.withoutpre-
selectorfrom5 kc.to
500kc.

SSB/CW: Betterthan1.0μv.from
500kc.to30 mc.

Calibration Within1.0kc.overentire
Accuracy: tuningrangeofVFO;

within250cycleswhen
zeroedtonearestcali-
brationpoint

Power 200ma.at12voltsd.c.,
Requirements:or100ma.at24volts

d.c.;115/230volts,
50/60cycles,15watts

Size(inches): 75/aH,161/2W,
123/4D

Weight: .32pounds

Semiconductor
Complement: 37 transistors;20 diodes

WPartiallistitiuu

Epicyclictuningdial,usedto tuneeach500-kc.
band,iscalibratedwithlinear1-kc.divisionsfrom
zeroto500kc.;itcanbelockedinpositionbyDIAL
LOCK atleft.At rightisa PHASE LOCK warning
lampwhichflasheswhenreceiversynthesizerisnot
lockedproperlytoa 500-kc.frequencyincrement.
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