-pedence input, Selactivity is excellent.
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NALTOMAL HRO 500 COMTINITATIANS RPCSIVER
by Paul Danlwn

IL™onUnTION

This 15 a commletely molid state rx usine o phase-locked
frequency synthesizer to produce 52 erystal-stable frequencics
required to commrt incomine sirnals in the 5 kiiz to 30 Mk
ringe to the tunable i1.f. of 2,75 Miz to 1.75 Miz. An up
conversion mixer is used to convert frenuencies below L Miz
to 26 Miz plus sirmal frequoncy to eliminata "holes" in the
rx's roverirs at the varions 1,.f, frequencirs. If the s
thrsizor was replaced by the "rake SPR-L's conventional HFD
rnrration, 55 ervetals would ba nerded! The HRO 500 uses
only five er-stals; two for the fr--uency synthesizer, the
re:t for the B¥0, 50 ¥4z calibrater and 26 1%z escillator,
A1l the transistors and crvstals plur into soci:eta and no
rrinted eircuits sre nsed. Paver requirements are 110 ¥olts
A, 270 enlts A%, or 11 to 15 volts NC ‘preat for NXneditions).
1ne AR ACP™INgS

(¥ and UF nain Controls: anlf sxnlinatory.

JanchA Ath: =eTocls BA0 Yz, 2.5 Wz, 5 k'(z and B kHz bandwidths
__‘ﬁ*f Tock: locs the 770 ramacitor hut allews min tunin=z

A1-1 to move for enlib=atine r.

“asahand Tune: cnerates only in 500 Hz and 2.5 kYz band-
widths, Adjusted for best readability of drsired simm:l when
there's Jots of nlop. This control i3 effective on low ritched
TVI. Tunine is not eriticil. Horever, on the 500 Hz hand-
width sclectivity is a0 shiro that 1t normilly cuts dom on an
Al airnal's readability tac much unless this knob's tuned to
the station's unrer si“ehand, If cond!ticns warrant, I zero
beat tha BFO with the station's carrier and tune in a nortion
of the 1S3 or LS8 for improved readability. The 5PR-L lacks
prnshand tunine,

Rojection Tune: This control is nsed to reject hets from
adiacent atations. Also =ffective on high =itched ™7I. ‘'Men
hets are a nroblen use this control to reduce them to 2 mimd-
rmum, beine earrful not tn reject vour station alse. Munin~
this knob is rxtremely sharp and taves a vhile emettin= used to.
Band IT: arlects tunin~ ronees of nresclector and aynthesizer,
"™ Threshold: This selarts 37 off, on an? insertions of 10,
7 or A0 A% 2ttenuation in the TF stage. This rx has =dnor
rro~s mofulation rroBlems vith strong locals on the ™1,

Woen this problem occurs, usine the atteruator will elimin-
ate the nroblem. Also useful “or extending S-meter readines
to a maximm of A0 dB over 59, to make more meaningful
comnarisons between extremely strong stations and very weak
ones. The AGC is on in all positions except "off,"

Function: This is used to select rx off, standby, SS3, AM,
and callbrata. In calibrate, both the 50 kHz calibrator and
BFO are on. Zero beat the BFO with the calibrator narker,
usine the main tuning dial, If the marker is not positioned
oroverly use the dial lock, locking the VFO canacitor, and
move the dial until it indicates tha marker's frequency. Ie-
lease the dial lock. Yhen using ths dial lock, there are
stops to prevent the dial from being set to the wrong marker.
Hain Turmdnr: Consists of the SO kMz per revalution dial and
two concentric knobs, One mob's directly coupled to the
#al; the other is a 5:1 verrder. This dial has five windows
with mmbers that indicate to the nearest 10 kHz, As the
dial rotates the mubers changs. There's also marking-

every 1 kHz, This di:l is far easier to read than the D-ake
SPR-U becauss the bandsnread is'% inch per kis and 21 fest
ner MHz. The dial rotates ten revolutions from stop to stom,
Synthesizer Tune: This moves a cylinder behind a horizontal
vindow cating which 0.5 MAz tuning range tha rx is at,

To read the rx's frequency, simplv add the frequency in Miz
indicated in the horizontal window to the main tuning dal
in kHz. If the synthesizer has not been tuned properly the
rx's audio is mted and the red phase lock warning lamp will
remain 1it,

Preselect Tune: Basically, this control may be treated as a
ca a antemna trimmer., Care rmust be taken, particular-
1y on the BCB, that the nreselector dial roughly reads the
incoming signal's frequency or you may have serious problems
with images or cross modulation. This control is the most
difficult to use nroparly. Scveral weeks' experience is
needed to use it effectively on BCB, SW is ruch easier as
the signals thers aren't as strong. Tuning is quite sharp
on the lower frequencies,

SPTCIFTCATIONS

The image rejection of this rx is good (minimum of 50 4B),
Above 500 kHz, sensitivity i3 good (an ontional preselector
is required below SN0 kHz), It always measured better than
2 uV for 10 dB S+N/N (signal generator set to 30% L0O Hz
modulation cornected to the rx's 50 ohm anterma imput)., I
didn't check sensitivity usine the rx's hirh i{mprdence an-
tenna input, but Li/'s and loops usually worked better on this
input than the SO otm input. Most rx's only have a lovr im-
The 500 Yz band-

‘width (4750 Hs 3dB down) is 3 kA3 wide (+1.5 kFz) 60 d3 dmm

|

and the 2.5 kfls bandwidth (s 1,25 kAz 6 3B down 1s 6.5 k'
wide (23.25 kiis) 60 dB down, The § kHs bandwidth (s 2.5 k'z

6 dB dorm) 13 17 kHz wida 740 kHz) 67 d79 dam and the H kWz
handwridth f+ L kY2 A A8 Acm) 1a 30 kliz wide (4135 kKYz) AN AD
dovom. The 800 Yz and4 2,5 kMz filt~rs v tunable = a rreat
Ceatures when slon i3 fi~rce. Thr pejection tun~ control
(noteh filter) with a « 10 kMz ranre around the 230 kliz 1.f,
13 carable of rejectine hets with a mnirum of 50 dB, Fre-
miency stability of this rx i3 lik~ the Rock of fihraltar.
I'ational auotrs a maxirum drift of 100 Hz ner day (incluiing
2 +277 chanre in the AC mains voltare)! I didn't have a
7ariable auto transformer to verify this gnmec but I believe
it. Crequency readout as~uracy is within 1 X"z over the
entire S kilz to 30 Ik ranre (covered in afxty 500 kllz handa).
The S meter 18 “YMMTTLY accurate, Tt's crlibrated with §
units nd dB above 1 uV. Vhon the sipral generator's cutput.
chaneed in 10 d3 increments, tha reter said so. This rx has
mucho immuts and outnnts for everv conceivable use with any
accesory ecuinment. To sum up, Mitional's spees are acmu-
rate with one sxcention. The rx weirhs 3 1hs,, not 32,
BASTR TITORY OF OPTRATTAN

The T¥ at~ms has thrr~ thned circuits inatead of the urual
tro for better im+pe reiection. Freauenciecs below i Miz are
converted up to 26 VHz plus recniving fresuency, then feod to
the "first" conversion mixer. A 26 'Hz crystal eoscillator
signal is fed into the up-conversion mixer while the "first®
mixer is injected by the frequency synthesizer in 570 kHz
inerements, The variable i.f. (2,75 to 3,25 IHz) from the
"first" mixer is amplified by a tunable i.f. stave (four
tuned circuits), then mixed in the "second conv-rsion mixer
with a VFO having a 500 kilz tuning ranpe, giving a fixed i.f,
of 230 kHz, This i.f, goes through selectable fived or tun-
able passband filters and rejection filter, then arplified
by three 1,f. sta~es, AM signals go via the AM detector
while C¥, RTTY, and SS3 signals are mixed with the crystal
controlled BF0 via the product detector. These detected
sirnals are finally audio amplified. The rx has reduced
srnsftivity and imare rejection below 500 kHz because the
r.f, stape 13 bypassed. Frenuencies above L Mz bypass the
up-conversion mixer and mo to the "first" mixer,

SUrMAY

The 10 500 sells for %2800 in Canada, Obviouslv it's meant
for the serious SW or BCB DXer or ham for whom nrice is no
object. Howewvar, Mark Tvain's old cliche "you pet what you
nav for" still rings true. I think this rurg~dly built rx
is one of the best and most wersatile available. lational
has mamifactured this rx since 1951 so some second hand

rx's mav show up in the next few years., For more info write
Max J, Fuchs, NHational Radio Comparyy, 13 Stone Place, liclrose,
1A 02175.




