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Whenever someone writes a Radio Age article about some unusual radio, the editors or author can expect 
to get e-mail and snail-mail for a couple months thereafter, with questions and sometimes stories relating to 
the same or similar radio. That has happened in the case of the Hammarlund SP-600 story featured in a 
recent issue. Several readers asked about "diversity reception" mentioned in the article. What is it, and 
how does it work, were the questions asked. 

REMEMBER the old broadcasts of the evening 
news, when they would "...bring you, direct 

from France (or England, or Germany) a report 
from Edward R. Murrow (or William Shirer, or 
Norman Brokenshire) on the war front." and then 
there would follow a voice that would rise and 
fall in volume with regularity, and during the 
fadeouts the voice would become distorted and 
hollow, then swell back up with clarity and pure 
volume. This fading pattern made it difficult to 
understand the commentator, but it helped draw 
listeners to their radios, where they strained to 
hear the difficult news from Europe. It seemed 
somehow fitting that the commentator would 
have his voice wrung out of him in those tough 
times. 

The cause of the fading, properly called 
frequency-selective fading, was what radio 
propagation people term multipath. The signal 

from Murrow's Daventry transmitter, operating 
in the shortwave band, perhaps around 7 MHz, 
arrived at the CBS receiving facility on Long 
Island via one or more hops (or bounces) 
between earth and ionosphere. And the 
ionosphere is not a mirror, but several distinctive 
layers of high electron density in the far upper 
atmosphere. When the signal arrived at CBS, it 
might have arrived via two or three nearly 
identical paths, differing by which layer they 
took as an upper "reflector" on one or more of 
the bounces. And sometimes the various paths 
are just of the particular lengths to cause 
cancellation of signals at any single frequency. 

Now, Murrow's shortwave broadcast contained 
many frequencies, including the Daventry carrier 
frequency and other frequencies removed from 
the carrier by the magnitudes of all of Murrows 

(Continued on page 3) 
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voice frequencies (not that he had all that many). 
And since this was AM shortwave radio, 
Murrow's voice made upper and lower side-
frequencies in pairs. Now, as the ionosphere 
breathed, and it does, all the time, up and down, 
meaning that it increased and decreased its 
electron density in some gradual, molasses-like 
flow, the various propagation paths for his radio 
signal kept changing. In fact, they were growing 
gradually shorter or longer, depending on whether 
the ionospheric height was decreasing or 

increasing, respectively. So also did the 
differences between path-lengths for the various 
paths from Daventry to CBS. So the frequency 
that experienced cancellation kept moving, first 
affecting Murrow's upper side-frequencies, one at 
a time, then the carrier, and then the lower side-
frequencies, one at a time. Then the process 
would repeat, endlessly (or nearly so), with the 
null, or cancellation, sweeping through Murrow's 
radio spectrum. 

In AM radio, knocking out any single frequency 
from the whole program spectrum usually makes 
little difference in the perceived sound, but if the 
carrier is the magic frequency canceled out, then 
the resultant sound is very strange and distorted. 
So broadcasters resorted to many tricks to reduce 
the effect, including switching from frequency to 
frequency as Murrow talked, thus using several 
Daventry transmitters at once, all carrying 
Murrow. Their hope was that not all carrier 
frequencies would experience a null at the same 
time. The bad news was that the various Daventry 
frequencies often had noticeably differing delays, 
causing noticeable breaks or repeated syllables in 
Murrows speech. What was needed was diversity 
reception. 

What Diversity Reception is All About 

In diversity reception, two or more receivers, each 
using a separate antenna, receive the same signal. 

The antennas are separated, being several miles 
apart. The receivers may be separately controlled, 
each operator-tuned to the same signal, or, in the 
case of special "diversity" receivers, all receivers 
are tuned to the targeted signal frequency by 

tuning the master receiver. When using such a 
receiver, one receiver (the master receiver) selects 

the operating frequency, and its local oscillators' 
signals are sent to the slave receiver to control its 
frequency of reception. The tuning dial of the 
slave receiver would be adjusted for maximum 
sensitivity, but it does not change the frequency. 
The theory is that the frequency-selective fades 
occur at the two receivers at different times, for 
any given frequency. Since it is the carrier 
frequency that matters most in AM radio, if it 
fades away at the two receivers at different times, 
all we have to do is arrange to ignore the faded-out 
channel at the right time. And with only a few 
miles separation, there wouldn't be a discernible 
delay in one receiver, compared with the other. 
Thus, if the receivers' outputs are combined 
cleverly, most of the signal fading will disappear, 
since the chances that all of the receivers are 
suffering a multipath carrier cancellation at the 
same instant is very small. 

Another way one can get nearly the same effect as 
in space-diversity reception, as the above is called, 
is by using two identical receivers fed from 
separate, but co-located, antennas, each having a 
different polarization. For example, one receiver 
can be fed from a horizontal Yagi antenna and the 
other from a vertical Yagi, vertical dipole, or 
monopole. These polarization-diverse antennas 
favor signals from somewhat different elevation 
angles, with the vertically-polarized antenna 
receiving low-angle signals, while the horizontal 
Yagi accepts signals from higher angles above the 

(Continued on page 4) 
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horizon. Thus, in detail, the two antennas do not 
share the same propagation paths at all, most of 
the time. In propagating a signal from Daventry 
to Long Island, the ionosphere also rotates the 
polarization of the signal. At, say, 7 MHz, in late 
afternoon, the signal might make two ionospheric 
contacts, performing two complete ground-to-
ionosphere-to-ground bounces or hops. Each 
time the signal is in the ionosphere, being bent or 
refracted downward to start back down toward 
the slant path to the ground again, it rotates in 
polarization — a lot; perhaps twenty to fifty 
complete rotations. 

As this signal leaves the ionosphere, and starts its 
continuing journey to the receiving region on the 
earth, its polarization is locked at the condition it 
had just as it left the ionized region. And, 
although the Daventry transmitting antenna might 
have been purely vertically polarized, with no 
hint of horizontal component, now that the signal 
has experienced some travel within the 
ionosphere, the polarization bears no relationship 
with that at Daventry, and might now be largely 
horizontal, with maybe a bit of vertical 
component as well. At other vertical wave 
launch angles, the same Daventry signal, leaving 
the same vertically-polarized antenna, might 
emerge from its ionospheric sojourn with a totally 
different polarization — perhaps largely vertical, 
with a hint of horizontal thrown in. 

So two receiving antennas and receivers, one 
vertically-polarized and one horizontally-
polarized, will experience different ionospheric 
pathways in the signals received. In general, the 
nulls caused by frequency-selective fading will 
occur at different times and at different fade rates 
for the two. The receiver connections in this 
polarization-diversity reception scheme are the 
same as in space-diversity reception, but easier, 
because both receivers are co-located, and there 
is no need to transport the local oscillator signal 
from the master down the road several miles to 
the slave receiver. 

Completely aside from this multipath, frequency-
selective fading of signals is another type of 

fading, called flat fading. Here, generalized 
signal absorption occurs in a given ionospheric 
region, or a huge ionospheric wave ripples 
through the region, either diverting the bulk of 
the signals passing through that region or 
absorbing them. These fades are not usually very 
deep nulls, like multipath fades, which can be 
complete drop-outs in signal strength, but they 
affect all receivers in a geographic area together, 
and are not helped by usual diversity tricks. To 
combat flat fading, AVC (or AGC) is used, and 
this technique increases the radio's RF and IF 
amplification factors when signals are weak, and 
decreases them when signal strengths are high. 

The Hammarlund SP-600 receiver, made espe-
cially for diversity reception. The local oscillator 
signal can be connected to another receiver, lock-
ing the tuned-in frequency of the two receivers 
together. 

By way of review, the Hammarlund Company 
developed the famous Super-Pro series of all-
wave radios that culminated in the SP-600 
models. These are very high quality 20-tube 
radios that use single or double-conversion 
(heterodyning), depending on the frequency band 
selected. And the height of SP-600 development 
was the SP-600JX series. This series was built 
from September 1951 to July 1961, in 39 
different (by Hammarlund standards) models. 
The many variants included some radios that 
operated at VLF, LF, MF, and HF ( 100-400 kHz 
and .54 to 14.8 MHz), but most operated at MF, 
HF, and low VHF (0.54 to 54 MHz). Most 
variations among models are very minor changes 

(Continued on page 5) 
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in components. The models made in the highest 
quantities were the —JX-6 (Navy), -JX-17 (Navy 
and Air Force), and —JX-21 (Army and Air 
Force), one of which, the JX-17, was specially 
designed to facilitate slaving one receiver from 
another for diversity reception service. 

But combining the outputs of the receivers 
cleverly to combat multipath fading is also 
important to successful diversity reception. Let's 
say we had two SP-600JX-17 receivers, and the 
outputs were taken from the audio output 
transformers, and simply added together to drive 
the speaker or headphones (perhaps by wiring the 
transformers' secondaries in series). To combat 
flat fading, we have the AVC switch turned ON 
for both receivers. The problem we would face is 
that when signals were strong at one receiver's 
input, and simultaneously weaked at the other 
receiver's input because of multipath fading, the 
strong-signal receiver would deliver good strong 
audio while the weak-signal receiver would 
deliver good strong noise (or, rather, bad strong 
noise). This is because the weak-signal receiver's 
AVC system would have turned the RF/IF gain 
way up, amplifying noise, while the strong-signal 
receiver would have its gain turned down 
somewhat, owing to its more-robust input signal 
strength. The cure for this noise contamination of 
the output combining scheme is to use the strong-
signal receiver's AVC voltage to set the gains of 
both receivers. So we not only combine the 
audio output signals, but also tie the two 
receivers' AVC lines together. By tying the two 
receivers' AVC buses together, the strong-signal 
AVC voltage will appear on both buses, turning 
down the gain of both receivers. Now the strong-
signal receiver will receive good clear signals 
while the weak-signal receiver receives 
practically nothing. 

The SP-600JX-6, - 17, and -21 receivers have the 
AVC bus available as a rear terminal, just for this 
purpose. In the - 17, in addition, the local 

oscillator signals are also available at the rear of 
the receivers, on coaxial connectors. This allows 
using one receiver as the "master" and another as 
a "slave," both receivers getting their local 

SIDEBAR—Frequency-Shift Keying 

IN the teletypewriter (TTY) frequency-shift keying system, each letter, number, or sym-
bol was coded with a separate 5-level binary 
code (the Baudot code). Typical codes might 
be 10001, 10101, 00110, etc. It can be seen 
that this allows a total of only 32 characters. 
In English, that would be A to Z plus 6 other 
characters, clearly not enough to cover num-
bers and punctuation marks. So two of the 
codes, 11111 and 11011, were reserved for 
shifting the character set from "letters" to 
"figures," respectively. Remember the old 
manual typewriters? Hitting the "shift" key 
lifted the platen so that all typing thereafter 
used a second set of characters on the typing 
hammers. Releasing the "shift" returned the 
platen to its rest position, for "lower case." 
That's, in effect, how the "figs" and "Itrs" keys 
work in TTY. After a 11111 code is sent, all 
characters thereafter are in "lower case," and 
after a 11011 is sent, the "upper case" set of 
characters are sent, using codes that dupli-
cate the lower case characters. To ensure 
that a burst of static doesn't accidentally get 
translated as a 11011, most operators would 
send "Itrs" ( 11111) fairly often in normal text, 
and during a long string of figures, the opera-
tor would send 11011 fairly often. 

oscillator signal (which sets the received 
frequency) from the master receiver. To use the 
other models in diversity reception, each receiver 
must be tuned separately to the incoming signal. 

In the 1950s and 1960s, when these receivers 
were in their heyday, the services used them for 
voice, teletypewriter and multiplex teletype 

reception. These latter modes of communication 
commonly used frequency-shift keying, rather 
than Morse on-off keying. In frequency-shift 
keying, the transmitter sends a normal 
unmodulated signal all the time, in the absence of 
any information to be transmitted. The means the 
AVC system should be ON, unlike the receiver 
settings when Morse code is used. Morse 
operators always use manual gain control, instead 
of AVC, so that the receiver gain doesn't keep 
surging between Morse elements. In TTY, when 

(Continued on page 6) 
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a character is to be sent, say, represented by the 

Baudot code 10011, the frequency would be 
shifted upward, or downward, by a small amount, 
perhaps 750 Hz, for every " 1" and would return 
to the normal carrier for every "0." When heard 
in the headphones, the signal makes a fluttering 
sound, but if the radio's BFO (beat-frequency 
oscillator) is turned on, the signal sounds like 
alternating-pitch warbling notes, with one note 
750 Hz above or below the other. The audio 
output of the receiver went not only to the 
headphones, but to a teletype converter that 

translated the tones to signals that operated the 
teleprinter or punched the paper tape. 

It is easy to see that in TTY reception, a 
frequency-selective fade spells disaster in the 
accuracy of the text received. The only two 
frequencies transmitted are the carrier alternating 
with another signal 750 Hz above or below the 
carrier. If either is nulled out by a fade, the 
Baudot code is unreadable. For TTY, then, the 
military services invariably used diversity 
reception, and the SP-600 JX-17 was an ideal 
receiver for such service. 

ANOTHER AM-FM MIXUP 
BY ED LYON 

In the September 2004 issue of this journal, Walter Anderson wrote about his WW2 experience aboard a Battle 
of the Atlantic aircraft carrier, and the problem he encountered with the sonobuoy receiver systems in the air-
craft. Specifically, someone had aligned all the receivers as though they were AM sets, whereas they were in-
tended to respond to FM signals from the sonobuoys. Heres' a similar story, but different. 

BACK in 1948 I began my college education, 
such as it was, in faraway Cleveland, Ohio. 

I caught the train to Cleveland, with my father's 
instructions written on a card in my pocket. 
They read: Get off the train at the 55th Street sta-
tion in Cleveland, go to the Euclid Avenue corner 
and catch a #32 bus to University Heights; tell 
the driver to remind you when the bus reaches 
the university. Once at the school, talk to some-
one in charge about a job. 

I arrived at the university with $300 in cash in 
my pocket, a day early for registration, so I found 
my rooming house about a mile away, got settled 
in my room there, and then walked back to the 
school to see someone about a job. I quickly 
found the University Superintendent's Office, 
occupied by Rev. Walker, the Super. He asked 
me what type work I had already done, and his 
eyes lit up when I mentioned that I lived on a 
farm but wanted to fix radios. All he heard was 
the "farm" word. He desperately needed help on 
the school grounds, as they were in the process of 
planting about 500 trees around the place, and 
needed experienced help planting them. Tough 

work, but it was a job, and it paid as well as fix-
ing radios — 65 cents an hour. 

Registration went well, and the comptroller re-
lieved me of the $300. At $ 17 per credit hour, 
and 19 hours carried that semester, I still owed 
him $23 for tuition and $ 15 for lab fees, which he 
said I could pay as late as Thanksgiving, but not 
a day later. I was working for the Super about 25 
hours a week, netting me about $ 15 a week, so it 
looked like I could get the bills paid off easily. 
Furthermore, work was only expected on week-
days leaving weekends for radio repair and tink-
ering. Or so I thought, then. In the end, I had to 
crowd radio repair into late night periods and 
some weekend afternoons, because I had forgot-
ten Dad's other advice, "Get a job that brings you 
in contact with food." I had to get another job in 
the Fairmount Lunch-n-ette evenings and getting 
the place ready for breakfast traffic in the wee 
hours of the morning. But the good news was 
that I also found another guy who fixed radios, 
and who had access to real instruments! 
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A fellow who worked in the Physics Department, 
Cliff Pountney, was the other repairman, and he 
used the Physics Department Electronics Lab as 
his workbench. In there he had all sorts of test 
equipment, including oscilloscopes. Back in 
high school, Mr. Panek, the local radio repairman 
back home, never let me touch his Dumont 
'scope, but Cliff often let me work on radios in 
the lab, and I got to understand the niceties of 
oscilloscope use. I learned that Cliff didn't ever 
restore radio circuits — he rebuilt them to match 
his own idea of what a radio should look like, 
technically. For example, all ac-dc sets using the 
All-American five (AA5) tube lineup ended up 
with exactly the same circuit, right down to the 
resistor sizes. And if a slightly older set came in, 
using double-ended tubes, it left looking exactly 
like his favorite AA5. He simply ripped out all 
the old components and put in his favorite cir-
cuit, replacing tubes and other components to get 
to his version of the AA5. I found he was getting 
his tubes from a war surplus agency (I think it 
was Fair Radio Sales), paying about 5 cents each 
for them, tagging his orders onto those for the 
University Physics Department. 

I asked why he changed the circuits, and he said 
it was easier than trying to figure out what the 
original circuit was trying to do. And the radio 
invariably played as soon as he finished and 
turned it on. I often wondered what the owners 
of these radios must have been told the next time 
those radios went into a service shop somewhere 
else than Cliff's. The repairman must have been 
puzzled by the circuit he found. 

One radio Cliff got in for repairs for one of the 
university professors was a fairly new Zenith 
with seven or eight tubes that tuned the AM 
broadcast band and both FM bands — 40 MHz 
and 100 MHz. Cliff never worked on FM radios 
before, and neither had I, but I had just put to-
gether a Pilotuner FM tuner kit for the Chemistry 
Department office, so the office workers could 
enjoy elevator music on their PA system. Thus, I 
claimed to have some FM experience. We had 
no Sams, Rider, or other radio schematic service, 
so it meant tracing the circuit to find out what 
was going on. Cliff's advice was to scrap the 40-

MHz band altogether, since FM had moved up to 
100 MHz, and TV had not yet claimed the old 
FM band. 

The customer's complaint was that he had taken 
the radio to a repair shop where they had told 
him it was shot, completely, and he would have 
to buy a new set. His original complaint was 
that there was some distortion in FM audio, but 
that AM seemed to be all right. Among other 
repairs, the shop had re-aligned the radio's tuned 
circuits, and had retuned the discriminator as in 
an AM radio. As a result, now it wouldn't de-
modulate FM at all, unless the station was very 
powerful. So they had told the professor that the 
radio, made for the 40-MHz band, couldn't be 
made to work on FM at all. That professor 
couldn't get the radio away from those repairmen 
fast enough. 

My rooming house was only two blocks from 
WSRS's FM and AM antennas, so I took the set 
home and fiddled with it in the evenings, finally 
getting the FM band to work fairly well. By us-
ing WSRS music as a broad-spectrum FM signal, 
I was able to retune the IF transformers and dis-
criminator to the point that the distortion was 
gone, leaving only some hum as a residue. The 
AM band seemed to be fine, except it also had 
hum. 

Back at Cliff's lab we found out a lot of interest-
ing things. First, the FM IF seemed to be at 
about 8 MHz as I had tuned it. This surprised 
me, since the Pilotuner and a Meissner tuner I 
had looked at both ran at IFs of 10.7 MHz. 
(Actually, I later found it should have been 8.33 
MHz.) Also we found why the hum persisted, 
and that was found by using the 'scope. The 
'scope showed that the hum was at 60 Hz — the 
power line frequency. But this radio used a full-
blown power supply, complete with power trans-
former and full-wave rectifier, a 5Y3. So any 
hum from the power supply should have been at 
120 Hz, not 60 Hz. Cliff said that this proved the 
hum was caused by a heater-to-cathode short in 
one of the tubes, and he was about to toss all the 
tubes, asking me to fetch him a fresh set of tubes 

(Continued on page 8) 
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from the stockroom. Problem was that all the 
tubes, except the 5Y3 rectifier and 6K6 output 
tube, were weird, off-beat types — types for which 

we had no replacements. 

Cliff would have to swallow his pride and retrieve 
the tubes from the trash can, and actually test 
them. All good. So he gave the set back to me to 

find the "short between the filament circuit and a 
cathode connection." I found none, so went back 
to circuit tracing and looking at waveforms with 
the ' scope. The ' scope showed a clean 5-volts of 
60-Hz voltage on the B+ system. Suspecting a 

problem right in the power supply, I looked care-
fully at the repairs already done by the other radio 
shop. It seems that the former repairers had re-
placed the electrolytic capacitors, but had con-
nected them to one side of the 5Y3 rectifier fila-
ment, but had connected the B+ load, namely all 
the tubes' plate and screen circuits, to the other 
side of the 5Y3 filament. This placed 5 volts of 

60-Hz, produced by the power transformer's 5Y3 
filament winding, right on the B+ system. Moving 
the electrolytics over to the proper filament con-
nection stopped the hum, completely. 

Now the only problem was how to align the 40-
MHz band without undoing all the 100-MHz band 
tuning. Cliff kept saying that there was no future 
in aligning the 40-MHz band, since there were no 
signals there to be heard. Some of the little trim-
mers and padders that aligned the 100-MHz band 

were also used to align the 40-MHz band, so, after 
fiddling with it another evening, I gave up and fol-

lowed Cliff's advice. 

Recently I looked at the data sheets on several Ze-
nith models, trying to reconstruct what I had seen 
back in '48. Closest I can come to that model is 
the Zenith chassis 8C20, and it does have mostly 
strange tube types, like 6SB7 pentagrid converter, 
6SG7 and 6SH7 pentodes, and 6S8 detector/ 
discriminator/audio amplifier. Examination of the 
schematic shows that the alignment trimmers and 
padders are connected in parallel for the 40-MHz 
band and in series for the 100-MHz band, making 
the proper tune-up a tricky thing that has to be 
done in the right order, to avoid undoing in one 

band what was accomplished tuning up the other 
band. At any rate, the professor was glad to get 
his radio back, and the FM audio was no longer 
distorted. He kept complaining about station drift, 
though, and I can remember that all FM radios 
drifted horribly back then, until they were thor-
oughly warmed up. That Pilotuner I had assem-
bled for Chemistry was a big drifter, often sliding 
off one station and onto another if someone left 
the office door ajar in cold weather. 

So here was another case where someone who 
should have known better tuned up an FM dis-
criminator coil like an AM transformer, stopping 
its action altogether. Yet powerful stations came 
through, after a fashion, probably by way of 
nonlinearities and overload of the circuits, ending 
up being slope-detected well off the proper tuning-
in spot on the dial. It was my first FM repair, and 
I used a local FM station to do all the alignment. 
In the ensuing years I would have to fix several 
other FM sets, and learned to load the IF trans-
formers during alignment, because we didn't have 
an FM signal generator (with a wobbulator or 
sweep-frequency oscillator), and had to get by 
with a regular CW generator. Ordinary CW signal 
generators produce very narrow bandwidth sig-
nals, and the IF tuning in older FM radios required 
stagger-tuning to get the overall bandwidth needed 
for full volume levels. I had accidentally by-
passed this difficulty by using the wideband 
WSRS-FM signal as my generator. Blind luck. 

Stonecr 

Sequoia 

Ro rins aci  

ft 

X 
Sully Station 

CommunIty Center 

S 

N 

E 

Willard 

\Nestfte1ds 

Rt. 28 
(Sully Road) 

(moo not to scale] 

Map of Dulles area of northern Virginia, and 
Sully Station Community Center, site of MAARC 
April 2005 meeting. Save this map. 
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RATIONING AND THE WAR--
PART 2 

BY ED LYON 

IN March 1942, discretionary gasoline rationing 
began on the east coast, with service stations clos-

ing their pumps early in the evening and on week-
ends, but it was not enforced. Meanwhile, OPA im-
posed ceiling prices on practically everything, so that 
the gasoline stations could not increase the per-gallon 
price to compensate for lower sales volumes. By the 
middle of May, formal gasoline rationing had started 
in the coastal states, and in our region, Hagerstown, 
MD, Harrisburg, PA, Winchester, VA, and Charles-
ton, WV, marked the western edge of the rationing 
area. In these "border towns," gasoline sales were 
brisk, but certain anti-hoarding steps were taken, such 
as denying service to motorists filling cans or jugs 
with gas, but the effort was voluntary on the part of 
the merchant, and in these farm towns, many farmers 
regularly hauled fuel for their tractors in five-gallon 
cans. Farmers were then exempted from the ration 
system, for the moment, at least. 

By October, all gasoline was rationed, nationwide. 
Car owners were allotted "A" stickers for their cars, 
the minimum allowable gasoline quantity. Those 
who could prove that they operated carpools, had to 
drive a great distance to essential jobs, or drove for a 
living, in an essential job, could apply for "B" or "C" 
stickers. Garden tillers, lawn mowers, and other 
small engines, if used in essential work, qualified for 
"E" stamps, good for a gallon per stamp, while farm-
ers could get any quantity of "R" stamps they thought 
they would need, each stamp being worth five gallons 
of gasoline or Diesel fuel. The claim was that gaso-
line was not scarce, but tires were, and so gas, being 
easy to ration, was put under the OPA ration system. 

Tires had already come under the OPA ration system 
much earlier, just after the Pearl Harbor attack in De-
cember 1941. The OPA fear was that without limits 
on the availability of gasoline, automobile tires, made 
from rubber from the East Indies war zone, might 
become so scarce that large-scale thievery in tires 
might begin. Indeed, tires were considered high-
value items, and a common 1936 Ford with good 
tires might fetch a higher price than a 1940 Ford with 

"baldies." Most people had their worn tires re-
capped several times, until the sidewalls were so 
weakened as to make the tires unable to hold air. 
Farmers could buy tractor tires, but on a rationed ba-
sis, with much paperwork attendant to each tire sale. 
And citizens living in "border" states, like the south-
west and the northern tier, could always slip over the 
border and, with adequate cash, have their old tires 
removed and new ones mounted, since they weren't 
rationed in Canada or Mexico. Some slick enterpre-
neurs would make the border crossing every day, al-
lowing their own customers to repeat the swapping 
process with their own cars in a dark parking lot each 
night. Many cars used 16-inch rims, and a 6.50-16 
tire would fit almost 75% of the cars. Legitimately 
buying a new tire required that the purchaser supply 
the dealer with a good amount of paperwork describ-
ing the need for the tire, and including two separate 
affidavits from service stations claiming that existing 
tires on the vehicle could not be re-capped or re-
paired. 

The rationing of food came along in 1942. First hit 
was sugar (May 1942), then coffee (November 1942), 
and then canned goods, meat, oils, and fats, including 
butter. Shoes and some articles of clothing also suc-
cumbed to the ration system in February 1943. The 
system was complex, and shoppers had to keep up 
with the constantly changing worth and timing of 
ration "points" or stamps. The newspapers carried 
banners, and radio stations devoted morning news 
time, announcing the worth of certain blue or red 
stamps, and the exact date and time the new value 
took effect. Housewives often formed neighborhood 
ration clubs where they swapped stamps, non-coffee-
drinkers obtaining meat stamps for their coffee 
stamps, for example. To thwart this illegal practice, 
grocers were warned not to accept stamps that were 
already torn from the ration booklets. Most paid little 
notice to the handfuls of loose stamps everyone 
seemed to have. 

The plan for sugar rationing was announced early in 
1942, said to be necessary to reduce the exposure of 
freighter ships to U-boat dangers in the Caribbean, 
and some farm wives, like my mother, for instance, 
panicked, because they thought they wouldn't be able 
to buy sugar for canning jams and jellies. In my 
mother's case, she immediately sent my father down 
to town to buy several hundred-pound sacks of sugar, 
"...before the hoarders could get it all." He bought 
three 100-pound cotton sacks of the stuff, and the 

(Continued on page 11) 
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P-1-1-1r1-11-E LECT1ON Day is over! And I don't 
mean the contest between Dubbya 

and Flip-Flop, but instead, the real 
election: MAARC officers and 
directors for the 2004-2005 year. And 
here's the slate, as chosen by the 
members present at the September 

1111 2004 meeting: 
President: Geoff Shearer 

Vice President: Steve Hansman 
Treasurer: Rod Matzko 
Directors: the above officers, plus: 
Brian Belanger, co-editor, Radio Age 
Ed Lyon, co-editor, Radio Age 
Fred Newberry, webmaster, www.maarc.org 
Kevin Lenehan 
Domi Sanchez 
Charles Scarborough 
Eric Stenberg 
Chris Kocis 
Jim Privitera 
Bill Goodwin 
Warren Sprague 
Congratulations, one and all. 

You can sometimes detect the provenance of an 
old radio by the condition of the antenna coil. 

A radio with an antenna coil whose primary winding 
(to which the antenna and ground were connected 
when the radio was in regular use) is burnéd out was 
likely operated in a tenement or apartment building. 
In many such instances the long-wire antenna was on 
the roof, along with the power lines. Any casual 
contact between the antenna and the power line 
would burn out the antenna coil. I can remember 
seeing flat-roofed apartments in Ambridge, PA 
(where I attended high school) where housewives had 
the laundry drying on the radio antenna wire and on 
the power line, so it would not be surprising to find 
the two wires crossing from time to time. 

A curious result of such a coil burnout was called to 
my attention in a recent repair job. In this case, the 
owner of the console radio, a Westinghouse WR301, 
had developed a heroic level of hum when a good 
antenna was connected. A short antenna made very 
little hum (and weak reception, to boot) whereas a 
long wire brought in terrific hum. A previous 
repairer had replaced (and boosted the values of) the 
electrolytic caps in an attempt to quiet the hum, but a 

careful check showed this radio's hum was at 60 Hz, 
not the 120 Hz characteristic of the power supply 
system, so all those extra electrolytics weren't 
helping. 

He had also tried a 47-pF capacitor in series in the 
antenna lead, and that quieted it, but weakened the 
signal strength. Problem was the antenna transformer 
primary was open-circuited, having long ago been in 
contact with the power system, and was shorted to 
the secondary, which connected the antenna wire to 
the AVC bus. That put any 60-Hz pickup generated 
on the antenna wire straight into the audio system. 
Result: Hummmmm. 

The fix was easy: disconnect the defective coil 
primary and hook the antenna terminal and ground 
terminal to the ends of a 100-microhenry miniature 
choke (one of those that look for all the world like 
beige-colored, one-watt resistors). Then put some 
silicone bathtub caulk on the choke and shove it 
down into the antenna coil and let it cure there. The 
choke makes a dandy primary winding. Or, you can 
always wind a new primary. 

AT a recent hamfest someone sold me a National 
Union (NU) tube, type 6J7G, that had "SOUND 

X/TRA" stamped on the base. I didn't see the 
explanation immediately in Lud Sibley's book, so I 
began perusing old radio magazines of the late 30s 
and early 40s, to see what the inscription meant. I 
found a NU ad that described a whole line of tubes, 
including the 6J7G, 6C5G, 6L7G, and 6N7G, among 
others, that had such legends on the bases, indicating 
that the tubes were specially ruggedized for audio 
work. 

These SOUND X/TRA tubes apparently had better 
microphonics resistance than the regular counterpart 
tubes, and in the case of output tubes (like their 
6V6G and 6F6G in the same lineup), were better 
balanced for push-pull use. I couldn't find another 
National Union 6J7G for visual comparison, but I 
imagine the SOUND X/TRA version had heavier 
electrode supports and mica spacers. I tested it and it 
read the usual transconductance, 1100 umhos, but in 
removing the grid cap connector while the tube was 
on the TV-7 tester, I broke the glass at the grid cap 
seal. Such profanity! 

More tidbits on page 12 
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(Continued from page 9) Rationing 

only place we could store it was on an 
enclosed porch, where it quickly hard-
ened to three enormous bricks. She 
had to weigh the chipped-off chunks 
in order to get the right quantities for 
jams, jellies, and fruit canning, but the 
sugar saw no other use, being too hard 
to use for table purposes. Then, when 
sugar rationing really started in May, 
we went to the local consolidated 
school to register for ration cards, and 
found that huge sugar allotments were 
available for those who canned their 
own fruits and vegetables, so the rush 
to get the sacks of sugar had been a 
waste of time. 

In radio, aside from the gradual devel-
opment of a general shortage of new 
radios, components seemed to disap-
pear from repair shops and radio parts 
wholesalers. With no advanced no-
tice, transformers, certain capacitors, 
and wire stopped coming from the big 
manufacturers, and the parts stores 
simply ran out of them. The ripple-
down effect caused some radio repair-
men to become embarrassed when 
they had to return a radio to a cus-
tomer un-fixed, owing to unavailabil-
ity of parts. The more innovative re-
pairmen made do with substitute parts 
and used parts scavenged from old 
chassis, collecting a lower price per part from the 
customer, and always with the sob story that "... it was 
the war, you know, and I had to practically build the 
missing parts, myself" In the December 2003 issue 
of Radio Age, Brian Belanger told of the efforts of 
radio dealers and repairmen to cope with tube-
swapping and other component substitutions made 
necessary to satisfy good customers. For the average 
consumer, who before the war had probably two or 
three radios in the home, any failures in those radios 
meant listening to the repairman's woes or doing 
without. Many chose to do without, not trusting the 
repairman's claim that the substituted part or the tube 
adapter would be "..just as good as new, by and 
large." 
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Early World War 2 advertisement for the Hallicrafters S-27 receiver, 
which disappeared from dealers' shelves because all were being 
bought up by the British diplomatic corps for use in Lancaster fer-
ret aircraft to find German radar stations. 

Aggravating the shortage in radios and parts was the 
practice of the British military attachés in Washing-
ton, Chicago, San Francisco, and New York, of raid-
ing the radio wholesalers, buying everything in sight. 

The entire production of certain receivers, like the 
Hallicrafters S-27, disappeared repeatedly, until the 
British government finally got permission to order 
the radios directly from Hallicrafters. American 
hams were puzzled at seeing the Hallicrafters ads in 
QST and Radio News, singing the praises of that new 
"UHF" radio (it was a low-VHF radio), while not 
being able to find the radios at their dealers' shops. 
The Brits also bought vacuum tubes by the thou-
sands, concentrating on types that were similar to 
those they needed for their own equipment. Factories 
in England and Canada then made adapter sockets for 
fitting these tubes to their tube sockets. On the west 
coast, before December 1941, Japanese agents also 
raided the radio stores, trying to buy communications 
sets, like the Hallicrafters SX 28, National HRO, and 
Hammarlund Super-Pro, along with huge caches of 
spare tubes, and it was pretty certain that these were 
going back to Japan. 

More in Part 3, in a future issue 



MORE TIDBITS 

DURING the late 1930s, the music industry began 
to realize that "platters" were not being sold 

like in the "good ole days." Apparently the "good ole 
days" meant sometime before the Great Depression. 
The leaders of the musicians' unions claimed it was 
radio that was causing all the drop in record sales, 
and that something ought to be done about it. The 
primary musician's union was the American Federa-
tion of Musicians (AFM), led by James Caesar 
Petrillo, a self-taught man who had a cadre of toughs 
who made all the members toe the line. 

Petrillo spent all of seven years in school, but never 
made it past the fourth grade, and his disdain for ac-
ceptable grammar showed it. By 1942, he had be-
come so strong an influence that he could stop the US 
Army band from playing in government-sponsored 
radio broadcasts like "This is Your Army," and forced 
radio stations that featured school-children's choruses 
singing Christmas Carols to count the kids in the cho-
rus and keep a like number of paid professional union 
musicians on hand, just to keep them employed. 

Then he pulled his most famous trick—he stopped all 
phonograph record production except for those used 

exclusively by the Armed Forces, and he stopped the 
playing of recorded music on the radio, unless residu-
als were paid to the AFM, presumably for their distri-
bution to the record artists. 

His stoppage of the production of records came dur-
ing the war, and did not affect the production of those 
16-inch transcription records made for the Armed 
Forces Radio Service. These records still show up at 
hamfests and flea markets, and represent some really 
rare recordings by the most popular artists of the pe-
riod. And Petrillo's pressure on disc jockeys on the 
radio simply put more money into the AFM, and 
none of it trickled down to the artists. Most of it 
went into Petrillo's high living. He never disclosed 
his total salary, but said, "Whenever I need somet'in', 
I just says so to my boys, and it gets done." 

CONELRAD was a 1951 scheme that shut down all 
broadcast transmitters in a metropolitan area 

and then substituted for them a set of transmitters on 
640 kHz or 1240 kHz that time-shared the broadcast 
of special emergency information. This was a 
method of coping with a possible attack by the enemy 
(USSR). All radios made after 1951 had to have the 
two Conelrad frequencies identified with Civil De-
fense markers. But the scheme had its roots in 1942, 
in an idea published by RCA's Arthur Van Dyck. 

Expert Local Repairs 
Leigh Bassett of Golden Age Radio fame has opened a 
shop in the Laurel area specializing in the repair of 

vintage radios and amateur radio equipment. 

Call for info (301) 595-5349 most mornings 

Shipping address and local drop-off / pick-up: 
ATS c/o Schiller's Packaging Plus 

3507 Ft. Meade Rd, Laurel, MD 20724 

Service provided by 
ATS, Inc., PO Box 2509, Laurel, MD 20709 

"If it glows, we fix it"sm 
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NICHOLAS ELTZ AND HIS RADIONE RECEIVERS 
BY ED LYON 

Radione radios have been produced from the mid 1920s to the 1960s, in Vienna. The 1939 Model R-2 is a so-
called portable, and it seems to have set the style for Radione portables for the next 20 years. How it continued 

to be made during the war is an interesting tale. 

QUITE some time ago I ran across a 
rare French civilian WW2-era ra-

dio (manufactured in November 1940) 
made by a Tolouse firm during the Ger-
man occupation of France. I wrote a 
couple short pieces describing it, and 
the most interesting feature about the 
radio, aside from its limited tuning ca-
pability (it could tune in only two preset 
frequencies, probably those acceptable 
to the Nazis), was its massive construc-
tion. It looked like a pre-war US-made 
radio — heavy plated-steel chassis, full 
complement of six tubes (made by Vis-
seaux, blouse) that were copies of US 
metal tubes, big metal dynamic speaker, 
and full-size power transformer. At this 
same time German radios were being 
made of wood, phenolic sheets, pressed 
paperboard, plastics, and tiny metal or 
phenolic clips rather than bolts and 
nuts, owing to a critical materials short-
age. I thought it amazing that the Ger-
mans hadn't commandeered all those 
strategic materials in France for them-
selves, but seemed to let the French go right on produc-
ing pre-war-quality radios. 

A nice R-2 from the web site noted in the text. It needs minor 
touch-up of the finish, but the dial is perfect. 

Now, it seems that Austria, also, went on producing the 
same kinds of radios, but with a twist. At least one ma-
jor radio house, Radione, started by the brothers 
Nicholas and Theodor Eltz, had been making a good 
number of radio models well before the rise of Hitler. 
Their first radios emerged from their small factory in 
1925. By 1937 this company had several well-
designed large table-model radios and a series of 
"portable" sets. These were called portables only be-
cause they had handles on top; they were heavy all-
metal sets that often ran on socket power. In 1938, the 
year of the Anschluss annexing Austria to Germany, 
the Eltz brothers brought out their R model of port-
ables, often later called Model R-1. This radio had five 
tubes, operated on a battery/vibrator supply, or, alter-
nately, on the power line, and was made entirely of 
metal. The unit weighed over five pounds, exclusive 

of any battery. 

Once Austria became a part of Nazi Germany the laws 
of Germany prevailed. Among them were restrictions 
on what could be used in producing civilian products, 
like radios. This was the time of the Volksempfanger, 
the cheap, all-phenolic radio that had less than a few 
grams of metal in it. It was also a puny two-tube affair 
using regeneration to get any gain at all, and it received 
local stations only. But Eltz was making the R-series 
of radios at the time, and these were good superhets 
using five or six tubes, and they had real steel chassis 
and full-sized pre-war components.. 

When Nicholas Eltz got his not unexpected visit from 
the Austrian (German) authorities about cutting back 
on entertainment radios, he calmly explained that the 
radio was a prototype to be used by the German Navy, 
and so fell into the Wehrmacht rule system, under 

(Continued on page 14) 
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(Continued from page 13) 
which strategic materials could be used as needed. Al-
though the Model R-1 never got into the Navy, the next 
model, R-2, became a piece of radio equipment on 
Kriegsmarine E-boats by early 1939. Before the year 
was out, though, the Model R-2 had been shown to 
have problems, mainly in its dial readability, and it was 
replaced by the Model R-3. The three models, R-1, R-
2, and R-3, are very similar internally, but have signifi-
cant appearance differences. Clearly, the R-3 is the 
first model really suitable for military use. 

It operated from the power line or from a wet-cell bat-
tery, as was used on patrol boats and the E-boats. This 
might be the first really military model that Eltz made, 
even though he used the Navy excuse to keep on con-
suming strategic materials in the production of what 
would be, at best, military morale radios (like the R-2). 

I found some nice photos of these receivers on the web, 
in some Dutch antique radio museum sites (e.g., http:// 
home.hetnet.n1/—nuilre/radione.htm). But, better than 
pictures, a MAARC member showed up with one of 
these radios (an R-2) for Show-'n'-Tell a couple of 
months ago, and gave it to me after the meeting. Gave 

The dial of this militarized Model R-3 certainly looks 
more technical than that of the R-2, with all those 

cities named all over the dial. 

it to me! It is currently in my shop being carefully re-
stored, as the case has considerable rust, and needs 
some help internally, as well. When I first saw the set, 
I wondered who made it, and saw the curious shield on 
the front panel. There, it says "Radione" and a stylish 
script word that is hard to read. Trying the Radione 
word on a web search engine popped out the Eltz 
name, and that's what the stylish script says. (It's al-
ways so clear when you know what to look for.) 

I also learned what some of the letters on the official 

nameplate are for. The code "bo" appears on the ra-
dio's nameplate, riveted to the bottom of the cabinet. 
As Hitler built up the German armed forces, and simul-
taneously relieved the unemployment problem in Ger-
many (and Austria), he had the various manufacturers 
in Germany and Austria code their identification on 
their military products. Thus guns might not say 
"Luger," but might, instead, have a two or three-letter 
code engraved or stamped in. In researching these 
German codes that dated to 1934, bo stands for Nicho-
las Eltz's company. The idea of the codes was to con-
fuse the League of Nations inspectors who kept trying 
to find out whether Hitler was rearming Germany, in 
violation of League rules. 

The shield of my Radione R-2 clearly says 
"Radione" on top, but the script was a mystery 

until I read that the Eltz brothers started the com-
pany. 

One day I'll complete the job of getting this radio re-
stored, and it will fetch another look-see at Show-'n'-
Tell. The military finish is in need of a new paint-job, 
but the shield looks very restorable. Inside there is a 
lot to be done, but the present state of the radio is re-
markably good. It has not been reworked like so many 
of the WW2 foreign radios. It will certainly need new 
paper capacitors and electrolytics, but the rest of the 
components look fine. From various photos on the 
web and some E-boat pictures I had obtained several 
years ago, it looks like the set was made with several 
kinds of knobs, so I have a bit of a choice there. These 
knobs in the pictures look remarkably like some Ger-
man WW2 oscilloscope knobs I have in the box.. 
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Midsummer Lane, Bowie, MD 
20715-3030; 301-464-1624, or e-
mail: charliemooney@webtv.net 

Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

For Sale: Grebe Syncrophase 
instruction manual. A 74-page copy 
of the 1926 booklet that came with 
the historic Grebe radio, includes a 
brief history of the company, 
photos of their facilities, 
manufacturing and assembly 
processes, pictures of early sets 
dating to 1911, specifications and 
component elements , installation 
and connecting data, wiring 
diagrams and featuring the MU-1 
Syncrophase plus much more 
interesting information. $20. Ernie 
Nagy, RO. Box 822, Elk Rapids, 
Mi 49629-0822 (231) 264-9412 
elnagy1599@webtv.net 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the east. We are 
experienced, professional radio 
appraisers. References available. 
We will evaluate, document, and 
photograph your collection or 
estate and provide you with soft-
and hard-copy spread sheets and a 
comprehensive written report. Our 
product satisfies all insurance and 
IRS requirements and includes all 
IRS forms. Protect your collection. 
Document your charitable gift. 
Define the value of an estate. Free, 
discrete, no-obligation consultation 
on request. Ask to see a copy of our 
qualifications statement. Our 
reputation is everything. 
Satisfaction and privacy always 
guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com 

Services: Professional restorations 
for all TUBE TYPE antique table 
radios, floor model consoles, 
cathedrals, tombstones, battery 
sets, communication receivers and 
music amplifiers. Complete 
overhauls to factory specifications. 
Lacquer sprayed, hand rubbed 
cabinet refinishing. Reasonable 
rates. Free estimates. UPS/USPS/ 
FEDEX/TRUCK shipments 
accepted. 4 year warranty on new 
parts. Bob Eslinger/KR1U, 
ANTIQUE RADIO 
RESTORATION & REPAIR, 20 
Gary School Road, Pomfret Center, 
CT 06259. Hours: 9am-5pm 
eastern, Tuesday thru Saturday. 
Telephone/fax: 860-928-2628. E-
mail: Bob@oldradiodoc.com. 
Please come visit us on the web at 
http://www.oldradiodoc.com or 
stop by... when in the New England 
area. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. 
Phone 818-786-2500. Web page: 
http:// 
www.antiqueradioknobs.com; e-
mail: 
oldtimerep@aol.com 

Wanted: Pilot 3-inch TV-37, all 
there, in working order or not. 
Charlie Mooney, 13018 

CASE REFINISHING AND 
GRILLE CLOTH 
REPLACEMENT 

FREE ESTIMATES AND 
REASONABLE PRICES 

OTHER SERVICES: 

TUBE HI FI GEAR REPAIRED 
OLD JUKE BOX AMPS 

RESTORED 
TUBE TYPE GUITAR AMPS 

GIVEN NEW LIFE 
CLASSIC TURNTABLES KEPT 

SPINNING 
RETRO CAMERAS AND 
PROJECTORS FOR SALE 

RADIOS / RECORDS / RADIO 
ADS / AUDIO FOR SALE 

SHORTWAVE AND HAM GEAR 
RESTORED 

SO GIVE US A CALL AND 
GIVE US A TRY 

OFFICE HOURS: 9AM-4:30PM 
MONDAY THRU FRIDAY 

SATURDAYS BY 
APPOINTMENT 
APPOINTMENTS 
WELCOMED 

CALL: 410-467-3620 EMAIL: 
wa3tad@comcast.net 
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MIkek& 1 au r t/ten4,vri 

Sun., Nov. 21 

Sun., Dec. 19 

Sun., Jan 16 

Sun., Feb. 13 

Sun., Mar. 20 

Sun., Apr. 17 

Sun., May 15 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

Note this is NOT a third Sunday! MAARC meeting at the 
Seventh Day Adventist Church, Burtonsville, MD, 
tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Sully Station Community Center 
near Dulles Airport, northern VA. Details later. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 

P.O. Box 352 

Washington, VA 22747-0352 

2007-06 
Bruce Shetrone 

969 Shore Acres Rd 

Arnold, MD 21012-1724 
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