
By 1964 the famous tube-type HRO 
had reached the end of the trail. 
Even with its beautiful PW dial and 
added slide-rule display, it could not 
compete with other premium 
receivers in the market, including 
National's own 303 and 400. The 
virtues of plug-in coils - stability and 
freedom from drift - had long been 
superseded by other, less costly and 
cumbersome, methods. The time had 
come to say goodbye to an era. 

To replace the HR0-60, the 
designers were obviously given a 
clean slate: Use the latest in tran­
sistors and state-of-the-art technology 
to design a premium receiver to 
knock the socks off Collins and put National on 
top again. The result of the design effort was the 
HR0-500. 

Although physically quite different, the HRO· 
500 is conceptually similar to the tube-type units 
that it replaced. In place of the coil units, there is 
a frequency synthesizer. The synthesizer is really 
a high-frequency voltage-controlled oscillator 
(VCO) locked to a 500-kHz crystal standard. The 
VCO generates 60 stable frequencies, 500 kHz 
apart, from 12 to 37.5 MHz. The receiver tunes 
in 500-kHz ranges. To avoid images, triple con­
version is used below 4 MHz; above 4 MHz, dou­
ble conversion. 

Like other receivers in the National line, the 
500 uses a sharply tuned six-pole IF filter for 
selectivity. Four positions are available: 8.0, 5.0, 
2.5 and 0.5 kHz. The 2.5· and 0.5-kHz ranges can 
be tuned over a range of ±3 kHz. In addition, an 
effective tunable notch filter is provided. It has a 
range of ±10 kHz centered around the receiver IF 
frequency and provides 50 dB of attenuation. 
Separate product and AM detectors are provided. 

The 500 is designed to operate from 0.005 to 30 
MHz. This enormous range is covered in five 
main bands. On all bands except the first, an RF 

preselector is used to peak the incoming signals. 
For the first tuning range, 5 to 500 kHz, an out· 
board preselector, the LF-10, is required to 
achieve the rated sensitivity. 

With its wide tuning range and selectivity con­
trols, the 500 is very usable, both on today's ham 
bands and for general-coverage purposes. As a 
broadcast and shortwave DX receiver, the 500 has 
many advantages. Naturally the broad tuning and 
variable selectivity make digging out weak signals 
easy. However the 500 was also designed to tune 
all bands at full sensitivity. Handling the fu.11 
range of strong broadcast and shortwave signal 
strengths is accomplished by adjusting the AGC 
threshold in three 10-dB steps. 

When used as a ham receiver, the 500's sensi­
tivity, selectivity and stability are on a par with 
those of most modern transceivers. Audio qual­
ity, on the other hand, appears superior. The 500 
incorporates an audio amplifier that delivers 1.5 
watts into a 3.2-n load. 

For the collector, the 500 is a truly impressive 
object. At 32 pounds, it is unusually heavy for a 
completely transistorized receiver. A look into 
the interior reveals the reason. The inside is 
dominated by two completely shielded enclosures 
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marked 'synthesizer 
harmonic generator" 
and •synthesizer 
comparison chassis.• 
In today's receivers 
these functions are 
usually performed by 
one or two ICs. 

Dominating the 
front panel is Na· 
tional's famous PW 
dial. In early ver· 
sions of the 500, a 
spinner knob was furnished. Later 
versions eliminated the spinner 
handle. The center position of the 
knob became a vernier adjustment 
and rapid transitions were accomp· 
lished by spinning the knob, using a 
slightly raised flange above the flared 
skirt. 

The window above the knob dis· 
plays the start frequency of the tun· 
ing range. The actual frequency re· 
ceived is the start frequency in the 
synthesizer window, plus the PW 
dial-window frequency, plus the dial· 
division tenth at the top of the dial 
It sounds complicated, but beats 
referring to a coil chart and, with 
practice, becomes quite easy. The 
window to the left of the synthesizer 
display is the presele<-1or frequency 
display; the window to the right is 
the $-meter. 

The LF-10 sits under the 500. In 
addition to its preselector duties, it 
contains room for an additional RF 
filter and a monitor speaker. Power 
for the LF-10 comes from the HR0-
500. National also offered a sepa­
rate speaker, the SOOTS, and a rack­
mounting kit. 

Using the 500 takes some care. In 
order to receive the proper range of 
frequencies, the VCO must be 
locked in sync with the proper 500-
kHz harmonic. When the VCO is 
not locked to a valid harmonic of the 
harmonic generator, a red •unlock" 
lamp lights and the receiver is 
muted. Even when lock is achieved, 
the VCO must be at the proper fre­
quency. Because there are 60 valid 
combinations, proper adjustment of 
the synthesizer is essential before the 
receiver will operate properly. 

The preselector is not ganged to 
the main tuning dial. Once the syn-
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thesizer has been set, the preselector 
is adjusted to the proper frequency 
range to be received, as displayed in 
its frequency window. Ar, this is 
done, the received background noise 
increases. Once this step is com­
pleted, the desired frequency can be 
tuned. Action of the preselector is 
quite sharp and it should be adjusted 
frequently as the main tuning dial is 
varied. 

Unfortunately, many 500s devel­
oped problems with the synthesizer. 
In common with most receivers of 
the period, the 500 suffers from 
problems of a dirty band switch. If a 
position was not used regularly, the 
switch would become intermittent. 
In this receiver this could result ei­
ther in an out-of-lock condition or in 
the wrong VCO frequency being se· 
lected. Should the latter occur, the 
receiver would unmute and function 
but there would be no sensitivity on 
the range selected at any setting of 
the preselector. 

For its time the 500 was quite ad­
vanced. National targeted the com­
mercial, rather than the amateur, 
market and charged a premium price 
for the product. As a result 500s are 
quite rare and are expensive for a 
relatively "modern" collectable. In 
addition, acquiring HR0-500s can be 
risky: unless you know how to adjust 
it, there is no easy way to tell if the 
set is broken or just misaligned. 

An inoperative 500 is not easy to 
work on. Diagnosis of the problem 
is not the end of the task. Due to the 
extensive shielding, getting to the 
problem part is difficult. Even a sim· 
pie procedure like changing a dial 
light can be challenging. But once 
the receiver is working, it is joy to 
look at and a pleasure to use. 


