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Don C. Wallace

WGAM

Amateur Radio's Pioneer



IN MEMORIAM

“What am I in this world for? I hope to be loved and respected by my community whether my “‘commu-
nity' be five, five thousand, or five million. I hope to leave this world a better place to live in, some of
this improvement being due to my efforts. In my own way and in my own chosen field, things are going
to be helped along, to a happier, more pleasant status for all.”

My Creed D.C.Wallace July 3, 1924
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book, 200 Meters and Down provided an invaluable reference source.



Preface

This book traces the life of Don Wallace and with it the early history of amateur radio. Don's
experience with wireless in 1909 preceded regulations or any form of licensing. Ships at sea, com-
mercial and government stations, and wireless experimenters all shared the same wavelengths.

Born in 1898, Don took an interest in wireless at the age of ten when the industry was in its
infancy. The timing was right for a bright and dedicated man to come along and make a lasting
imprint. He would be the radio operator for a President, build the best amateur radio station in the
country, write a shortwave book, set the standards of operating achievement for many amateurs,
share the podium with the most prominent amateurs of the era, build the largest and most power-
ful amateur radio station in the world, and be the role model for many of the young men entering
the hobby. It was the latter that he relished most. Don held an annual open house and would go to
great lengths to encourage newcomers to radio.

Although always a hobby to Don, many of the leaders of the radio industry came to know and
respect him. The single word that was always used to describe Don and his attitude toward the
wireless hobby was “enthusiasm.”




About the Author

I grew up in North Beach and first met Don Wallace, W6AM, in 1965 when I was in high school.
[ belonged to an electronics-oriented Explorer Scout Post and went on a tour of the famous W6AM
rhombic farm. When we arrived at Don's rhombic farm on top of Palos Verdes peninsula there were
almost too many sights to absorb at once. Don's property had numerous telephone poles of various
sizes spread across the hillsides which supported a maze of wire. Twenty years later, when I dis-
mantling the rhombic farm, I was overwhelmed with nostalgia.

I received my novice license three weeks after the visit to the ranch, WN6PNB, and then my gen-
eral class license that summer, WB6PNB. Over the next year I had contacted the 100 countries
required to qualify for the American Radio Relay League DX Century Club and I had joined the
Southern California DX Club. I saw W6AM an the first SCDXC meeting I attended and we chatted
at length. Don remembered my visit the year before. After the meeting he showed me the mobile
radio in his car. Don had a Swan transceiver next to the steering wheel and a kilowatt amplifier in
the trunk. He sent with a speed key that he had next to him on the car seat.

In 1968 I was drafted into the United States Army, just one week after I had passed the amateur
extra-class examination, and after a year of electronics and radio school was sent to Viet Nam. One
evening shortly after I arrived in Pleiku I listened on 20 meters — the loudest signal on the band
was W6AM. It was at that time I began to fully realize what a potent signal that Don put out with
those rhombic antennas.

When I returned stateside in 1971 [ saw Don at the SCDXC meetings just about every month
over the next few years and we often chatted about DX. I was working full-time at TRW and going
to night school at the California State University at Long Beach, but still found time to work DX
contests and do some DXing. My current call sign, N6AW, was received in 1977.

By 1979, about the time I made the ARRL DXCC Honor Roll, Don was having numerous troubles
with his equipment at the ranch. He hadn't had anyone to help him work on it for quite a while. I
had graduated with a BSEE a year earlier and went to work at Hughes Aircraft Company as an RF
design engineer, and had quite a bit of experience with radio equipment from my previous military
and aerospace background. I went up to the ranch one evening and worked on an amplifier with a
pair of 833s in the final and got it working properly. After that I was invited back and I used to go
up to Don's station every couple of weeks. We would have dinner together and then work on the
equipment for the rest of the evening. While I was there I noticed a lot of old certificates and
awards an the walls. I asked Don about them and he began to relate the history of each one and his
early experiences in amateur radio.

It was at that time that I realized that Don's early days in amateur radio started in the spark era,
well before World War I, and had been continuous for over 70 years. I began to bring a tape re-
corder along to the ranch and I started recording his stories. I decided that these experiences
would not be lost. Somehow I was going to put this information into a book and preserve this his-
tory of radio, as experienced by Don Wallace. Considering that I didn't type, this was to be a bigger
challenge than getting on the Honor Roll.



The Dawn of Wireless

Don Wallace persevered. During his life he
faced many formidable challenges and was dealt many
setbacks. What made him different from most men,
aside from being bright and hardworking, was that he
wouldn’t take no for an answer. Born Donald Clare
Wallace on July 10, 1898, he spent his first few years in
Bellevue, Minnesota, near Minneapolis. In 1904 the
family moved to Long Beach in Southern California.
The city, then only 16 years old, had a population of
6,000 people. At the time, according to Don, perhaps 50
people in Long Beach owned an automobile, and just
200 households had telephones. Except for a brief
period during the Great War, World War I, and immedi-
ately afterward, a total of 10 years, Don would spend the
rest of his life in Long Beach.

His father, William Wallace, established the Ex-
change National Bank at Third Street and Pine Avenue.
The next year he purchased a 1905 Model C Ford for
$800. Once the Wallace family settled into their new
residence at 1431 Linden Avenue, young Don found a
box of his father’s college textbooks. Being inquisitive
by nature, he started reading the physics books. He
found the part about electricity fascinating. There were
descriptions of bells, buzzers, transformers, and a vari-
ety of other gadgets. Don salvaged wire from old door-
bells and other sources to build the projects described
in the books. The possibilities were endless.

In 1909, guided by a description in Electrician and
Mechanic, Don constructed a primitive receiving set,
making use of a large tuning coil and a coherer-deco-
herer. Nearly everything was homemade. The coil was
wound with enameled wire on an oatmeal box. In his
first attempt he used a rolling pin as the coil form, he
said, but his mother soon reclaimed it. One end of the
oatmeal box coil was connected to the antenna. A wire
trailed out the window, up to the eaves of Don’s house,
then across the fence to the neighbor’s house next door.
The other end of the coil went to a cold water pipe out-
side his bedroom window for the ground connection. A
tap slid along one side of the coil, where the enameled
wire was scraped bare, to tune in the desired station.

The coherer-decoherer served as the detector. It was
a glass tube from a chemistry set partially filled with
iron filings. Inserted into each end was a brass plug. The
maghnetic field from the received RF pulse of the desired

station would align (cohere) the filings and create a low
resistance, which triggered a relay. The sound of the
relay closing, sort of a “thunk”, would be interpreted as
a dot or dash in the code. As the relay closed, its arma-
ture tapped on the tube and repositioned (decohered)
the filings after the pulse had passed. The filings now
presented a high resistance and released the relay for
the next pulse of RF to be received. Due to the mechani-
cal limitations of the relay the maximum code speed
that could be deciphered was just ten words per minute.
Voice signals, which were a rare occurrence even with
government stations, could not be received with this
apparatus.

The result of this effort was being able to hear per-
haps a half-dozen stations up to 5 or 6 miles away.
Broadcast stations would not come into existence for
another eleven years. Those stations that transmitted at
this time consisted primarily of land-based Naval sta-
tions, commercial stations, ships at sea, and the first
wireless experimenters. They all shared the same por-
tion of the radio spectrum. Theodore Roosevelt was
President of the United States, and the first regulations
governing radio licensing and operation were still three
years away. These experimenters were later to become
the first amateur radio operators, of which there were
perhaps five to six hundred in the entire country. Most
of them were concentrated in New York City and the
northeastern vicinity. The western states and territories
were sparsely populated so far — there were only two
other experimenters in Long Beach.

The term “amateur” really isn’t descriptive of the
early pioneers of radio. The members of this group con-
tained the whole spectrum of knowledge, from one end
to the other. Youngsters like Don were largely self-
taught. There were no wireless clubs or electronics
classes yet in existence. An individual’s own motivation
to read and experiment was the only available means to
learn this new development that came to be called
radio. At the other end of the spectrum were those
physicists and experimenters who were rewriting the
books and changing history.

About fifteen years before Don was born, Edison had
noted that when a metal plate was placed in one of his
light bulbs and a battery connected to it, an electron
stream flowed from the filament to the plate, across the
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ether (vacuum). He modestly described it as the Edison
effect but didn’t realize its potential. Some years later,
in 1904, Fleming found that the filament and plate
would function as a detector, and that it was a superior
means of rectifying the received signal in a receiver, re-
placing the coherer-decoherer. Fleming was granted a
patent on his “vacuum valve.”

Another of the noted “amateurs” was Lee de Forest.
He had been experimenting with adding additional ele-
ments to the Fleming vacuum valve. By placing a fine S-
shaped wire between the filament and plate the first
amplification was achieved. In 1907 de Forest was
granted a patent on his audion. This, of course, would
be known in later years as a triode (for three electrodes).
It would be another five years before these “spherical”
audions were commercially available in small numbers.
Even then the quantities were quite limited for the next
decade and the cost prohibitive for many people.

Now that Don had a basic receiver with which he
could hear a handful of stations, he had another task to
complete: learning the telegraph code. Because of its
efficiency the majority of stations used code to commu-
nicate with. Voice modulation techniques were ineffi-
cient, the quality was poor, and even the large govern-
ment stations had a severely limited range with voice
transmission.

Don, now in junior high school, could venture some
distance from home on weekends as long as he was back
by supper time and his homework was done. The United
Wireless commercial station PJ was just six miles away
in San Pedro, a half-hour ride on his bicycle. The radio
operators there were quite friendly, and soon Don was a
frequent visitor on Saturdays. They drew up a list of the
characters of the Morse code for him to learn, and after
his homework was completed each day he studied the
code (See appendix 1).

The Morse code was developed for sending messages
on telegraph lines between land stations. It had been
devised by Samuel F.B. Morse in 1835, nine years before
land telegraphy lines between cities were first installed.
American ships and wireless shore stations continued to
use this code until the Titanic disaster in April 1912,
Shortly after that they adapted the Continental or Inter-
national Morse code for use when transmitting with
radio apparatus. The International Morse code was rela-
tively new, as Marconi had performed the first wireless
demonstrations just a decade earlier.

Once Don had learned the basic code characters and
could receive at a moderate speed, the PJ operators
showed him how to build a telegraph key from some
strips of brass by soldering them together with one of
their big soldering irons. Soon he was spending much
of his spare time practicing the code with a homemade

buzzer. Through all of this activity Don managed to get
good grades. His parents required that his school work
not suffer as a result of this hobby.

The visits to PJ continued for some time and Don
became quite proficient with the code. Often he would
listen to the messages that were coming in from the
ships and check his copy against that of the regular
operator. The way they had their coherer-decoherer
rigged, with a tobacco can pressed against the relay
frame, enhanced the sound of the relay’s “thunk” and
made copying it easier. A friend of Don’s from school
who lived a couple of blocks away, John Cook, often
accompanied him on these outings.

They strung a wire the three blocks between their
houses and set up buzzers at each end. As telephones
were available only to the affluent, this was a handy
form of communication as well as code practice. It did
have its pitfalls, however. One day while the boys were
playing in the yard a railroad man came over, rolling up
their telegraph wire as he approached. In the route
between their houses it had crossed over the railroad
tracks and when the railroad man discovered it he had
cut it down. So, from time to time, Don and John had to
splice and reroute their private telegraph wire.

Don yearned to build a transmitter but simply
lacked the resources. The extra income he accumulated
by mowing yards and doing odd jobs around the neigh-
borhood was not substantial enough to purchase the
required items. Several of the electrical magazines of
the day had wireless columns and the PJ operators were
very knowledgeable, so Don had a good idea of what
components were required for a transmitter. On a sum-
mer day in 1910 his luck took a turn for the better.

One Saturday the Wallace family traveled out to
Orange County to visit some of their relatives, the
Beebe family. Their destination was Anaheim, near the
area that would later become Disneyland. The distance,
30 miles, was a substantial trip over the dirt roads that
traversed Orange County in 1910. The Wallaces started
out for Anaheim early in the morning. A trip of that
length usually meant having to repair one or two flat
tires along the way, and the journey would take several
hours to complete. The roads, unimproved, were along
the borders of the one-mile square sections of land. One
road they traveled on went past an orange farmer’s
house. He had two daughters, named Kate and Ella, and
the Orange County portion of the road later became
known as Katella Avenue.

The Beebe family had a fine home in Anaheim. Don’s
grand uncle, Albert J. Wallace, had been the lieutenant
governor of California some years earlier when Hiram
Johnson was governor. Don’s uncle, Jay Beebe, was a
doctor with a successful family practice. A short time
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after they arrived, Don and his cousins went outside to
play. After throwing a ball around for a while, they went
exploring. Don had never been this far out in the coun-
try before. There were orange trees as far as you could
see. And there was a gas station down the street at the
crossroads. Don and his cousins were playing hide-and-
seek near the junkpile behind the station. It was there
they discovered a gold mine, at least in Don’s eyes. A
pile of old car batteries had been discarded. Don asked
the station owner if he could take some. The man
replied that Don could have all he wanted, that Don
would be doing him a favor. The batteries were not
usable in cars any longer and it was a long trip to the
nearest dump. At that time the “hot-shot” 6-volt dry-cell
batteries were used only to provide voltage to an auto-
mobile’s ignition system, as all cars were hand-cranked
to start them. The first electric automobile starter
would be introduced by Cadillac two years later, in
1912. With the help of his cousins, Don spent the rest of
the afternoon carrying the batteries back to his uncle’s
house, and loading them into his Dad’s car. A discarded
Ford spark coil was also retrieved from the dump, as
well as an old stove pipe which he strapped across the
back of the car. The next morning when the Wallace
family was preparing to return to Long Beach, his father
noticed not only the extra baggage, but that their Ford
was riding a bit low. Don 'fessed up to the fact that he
had found some components for a wireless transmitter
and wanted to take them back home. Little did Don’s
parents know the impact it would have on their neigh-
borhood when they agreed to bring the items back to
Long Beach.

Radio stores were not in existence yet, at least not
on the West Coast. A few major components could be
mail-ordered from sources such as the Electro Import-
ing Company in New York, but everything else was
home-built. Only a few magazines, such as Modern
Electrics, were available for construction ideas. The
state-of-the-art transmitter then was the spark gap. It
consisted of a pair of electrodes which connected to a
high voltage transformer. The energy developed by the
spark across the electrodes when the key was pressed
was coupled to the antenna and radiated as a radio sig-
nal.

Upon their return from the wilds of Orange County,
Don got busy making a transmitter with his new trea-
sures. The batteries were quite weak, but most had full
open-circuit voltage across their terminals. By putting
all of them in series, their voltage would add. Each one
was six volts, and the total of all of them connected
together was nearly 100 volts. By connecting them to a
transformer, and rewiring an interrupter from a Ford
spark coil, Don could generate a high voltage out of the

A spark key used at a commercial station.

transformer. The key would act as a switch in series,
and the moment it was pressed there would be full volt-
age for an instant. Because the batteries were weak, the
voltage would rapidly drop off. That was acceptable, as
the principle upon which the spark gap worked full volt-
age was only needed for the instant the electrodes arced
across. Although Don didn’t know it at the time, the
principles of plasma physics maintained the arc at a
lower voltage as long as the key was pressed.

Next, he started to work on the high-voltage trans-
former. Commercial units were available by mail order,
but the cost was prohibitive. Here is where the stove
pipe came in. His father had a pair of sheep shears in
the barn, and with some effort he was able to cut the
stove pipe into strips. By interleaving waxed paper and
pieces of stove pipe, Don fashioned a core for the trans-
former. A long piece of copper wire was needed. One
with splices wouldn’t do, as it would arc over to the
adjacent turn of wire on the transformer core. This was
the one item he purchased for his transmitter. Copper
wire was expensive, and paying for it took all of his odd-
job money.

The transformer input, or primary winding, was
wound with large wire close to the core. The high volt-
age output, or secondary winding, was wound with sev-
eral thousand turns of smaller wire on top of the pri-
mary winding. When keyed with the bank of batteries
and the Ford interrupter, the result was in the vicinity
of 10,000 volts being developed across the output of the
transformer. Don had no way of measuring the voltage.
He could estimate it by the space between the secondary
leads and if the voltage would still arc over when the key
was pressed. The transformer certainly drew a big,
wicked-sounding arc when the secondary leads were
brought within an inch of each other.

Don’s next project was the electrodes for the arc.
The large brass spheres pictured in the magazine’s dia-
gram were too expensive to fit into his budget. The fel-
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lows at PJ told him that for the electrodes a piece of car-
bon or zinc would work just as well. They had a zinc rod
on hand and cut off two pieces for him. He drilled a hole
in two larger brass rods that would hold the zinc elec-
trodes and mounted the fixture on a wooden base.

All this activity did not go unnoticed by his parents.
They were pleased that Don was so motivated by a
hobby, but they were not especially happy about this
one. The final straw came the first time Don fired up the
spark transmitter in his bedroom. The noise of the
high voltage arcing across the electrodes — similar to a
firecracker exploding — brought everyone in the house-
hold running. The batteries, transformer, spark gap, and
receiving appaatus were exiled to the barn. Nearly meet-
ing a similar fate himself, Don was on good behavior for
some time after that.

Actually, the move to the barn was for the better.
Don put up a longer antenna, running from the roof of
the barn to a 40-foot-high mast that he erected out in
front of the house, and then to a palm tree down the
street. The mast was made out of used 2 x 4 lumber and
had cross pieces of wood bolted to it to make climbing
easier. Don brought the antenna wire in by the trans-
mitter and installed a ground stake a few feet away.
After some experimentation he was able to get the
transmitter operating properly with the antenna. Now
he could use the rig without disturbing the household
too much. A homemade hot-wire ammeter, built from a
description in Modern Electrics, indicated RF current
and showed that Don was getting on the order of 150
watts to the antenna. This was the fall of 1910, and with
an apparatus such as this, distances of ten to twelve
miles could be achieved at night. Don discovered that
during the day the radio set was noisier and the maxi-
mum distance that could be achieved was somewhat
less, perhaps five miles. The wireless experimenters and
the government and commercial stations all shared the
same wavelengths. To the casual observer this must
have seemed like bedlam, but to those young enthusi-
asts like Don it was heaven. As there was no licensing
authority established yet, Don selected the call sign WU.
Many experimenters used their own initials for call
signs. However, Don had always been impressed with
Western Union so he borrowed theirs.

One should not underestimate the absolute determi-
nation of these early experimenters. Don’s first attempt
at putting up a mast was not a complete success.
Seventy years later he recalled “Well, I had bolted some
2 x 4's together to make the mast about thirty feet
long. Several friends and neighbors had come out to
help with its erection, and a few spectators gathered
also. Once the mast was vertical I climbed up to about

the 25-foot point and it started tilting. I guess that it
wasn’t guyed very well. I could feel it going over, so |
loosened my grip and managed to climb and slide down
a few steps and then just hung on. I was maybe 10 feet
up when the mast went over. I was okay, except for a
lot of splinters in my legs and arms and chest. So I laid
on the ground for a while and all the girls gathered
around with tweezers and got out most of them. Some
of the splinters I had to take out myself, you know. It
was great fun.” Not easily deterred, Don added 10 feet to
the mast and put it up the next week. The passage of
time usually takes the rough edge off unpleasant experi-
ences — undoubtedly Don’s first attempt at putting up
an antenna mast was quite painful.

The commercial wireless stations, which ran much
more power than the experimenters and had tremen-
dous antennas strung from high towers, usually over-
whelmed anyone else on the air nearby. However, over
the next couple of years the sheer volume of wireless
experimenters coming on the air with transmitters was
creating problems for the big stations. On August 13,
1912 the new radio law was signed by President Taft.
Stations and operators would be licensed by the Depart-
ment of Commerce. The best wavelengths, in the region
of 600 to 2,000 meters (500 KHz to 150 KHz), were
assigned to the government and commercial radio sta-
tions. The amateurs were restricted to what was consid-
ered useless wavelengths, 200 meters and down (1500
KHz and up). This corresponded to the region from the
top of the modern AM broadcast band, up through the
HF, VHF and UHF (television) bands, past the radar and
satellite communications region, and on up to blue
light.

As a result of the Titanic disaster on April 12 that
year, American ships and shore radio stations began
using the Continental, or International Morse, code (see
Appendix 1). Morse code was still used for land tele-
graph communications. It was rather confusing for Don
at first, because thirteen of the letter characters and
nine of the numbers were different between the two
codes, but with time and practice he became knowl-
edgeable in both.

One day in 1913 Don was on the air when a station
he contacted noted his two letter call sign, WU, and
asked if he had sent in for a license yet. That was when
Don learned about the new license requirements for
wireless stations. There was no local radio club in the
Long Beach area, and no amateur radio publication
existed. Don went down to the Exchange National Bank,
where his father was the manager, and got a statement
notarized that he could send and receive the code at five
words per minute. He sent this document to the Depart-
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ment of Commerce in Washington, DC, and was issued
the call sign 60C. His friend John Cook received 60D.
Their licenses arrived late in the year and their calls are
first listed in supplement No. 3 (April 1, 1914) of the
first edition of Radio Stations of the United States (July
1, 1913). For the next 19 years the Department of Com-
merce issued a call book annually, which was available
from the U.S. Government Printing Office for 15 cents.
By this time there were some 2,000 licensed amateur
stations in the country. The actual assignment of calls
was handled by the Bureau of Navigation of the
Department of Commerce. Groups of states were placed
in a district and assigned a number for the prefix of the
call sign. There were a total of nine districts. The sixth
district consisted of California, Nevada, Utah, the Terri-
tory of Arizona (it achieved statehood in 1912), and the
United States possessions in the Pacific (see Appendix
2).

During this time Don was steadily improving his
receiver and transmitter and experimenting with vari-
ous methods of stringing an antenna. The coherer-deco-
herer had given way to a cat-whisker with a galena crys-
tal mounted on the same base. The cat-whisker pressed
against the crystal and was adjusted across its surface
until an impurity was found in the crystal—that was the
most sensitive spot to receive the desired signal. Instead
of the thunk of a relay, a weak audio signal was gener-
ated by the rectification that occurred at the junction of
the cat-whisker and the crystal. To listen to the signal
Don made a single head-receiver (later known as head-
phones) which make code copying much easier. Faster
speeds could also be copied because the receiving
method no longer required a mechanical device. A loose
coupler and variable condenser replaced the slide tuner.

!

Don climbing his
antenna mast in 1912,
thought to be the highest
in Long Beach at that time. t -3

This method of receiving gave improved selectivity,
which was necessary with all of the new amateur sta-
tions coming on the air.

In 1914 Don’s zinc spark gap transmitter gave way
to a rotary spark gap (which had been a Christmas pre-
sent). Brass contacts were mounted on an insulated
bracket on the motor’s armature and rotated past a fixed
contact. When the high voltage was keyed the contacts
on the armature arced across to the fixed contact as
they rotated by it. This method of transmission gave a
higher-pitched note, which was easier to copy at the
receiving station. On a cat-whisker crystal set the re-
ceived signal from a zinc spark gap had sounded some-
what like ignition noise. The disadvantage of the rotary
spark gap was that it made a much louder noise when
one transmitted. A large coil and condenser, to transfer
the spark gap energy to the antenna and its feed line,
had been added to the set. The condenser was fashioned
by pasting pieces of tin foil on each side of a piece of
plate (window) glass. Don wound a large coil out of
some old wire used for house electrical wiring. After the
insulation was stripped off it was suitable for the output
inductor. This made the transmitted bandwidth of the
signal narrower, in line with current wireless regula-
tions.

Seventy years later Don received a letter from Laird
(Jack) Jeffers, SOWP SGP 3372. “I was reading the
Society of Wireless Pioneers Skippers Log, Issue 82-1.
In the Morse telegraph story on page 28 the name Don
Wallace seemed to jump at me. Back in 1912, when I
was 12 years old, you were perhaps 14 and tall for your
age. I lived at 1485 Linden Avenue, just up the street
from you. We kids, about 4 of us, Edwin Merrill, Joseph
Reardon, and two or three others all looked up to you
and regarded you as a genius in mechanics and particu-
larly in electricity. The resemblance in the photograph
is still strong, allowing for the changes wrought by 70
years.”

Don often chatted over the air with John Cook, who
had also built a transmitter. Once it was operating their
telegraph wire became obsolete. The last time it was cut
down by the railroad men, Don and John added the wire
to their antennas. Don fashioned a round wooden disc
several inches across and 1/4-inch thick. He installed a
sequence of brass screws and strips of brass along its
edge which corresponded to the code letters 60C. He
then mounted it on a stand and wired it across his code
key. At the end of a transmission Don would sign his
call by reaching over and rotating the wheel.

The high-voltage transformer would get hot when
he was transmitting, and occasionally smoke would
pour out. Each time it developed a burnt odor he had to
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rewind it. Don also added more pieces of stove pipe to
the core as it became available and got better at winding
the wire on the core. It would now withstand being
keyed while plugged into the 110 VAC line voltage and
he estimated that it produced upward of 20,000 volts.
The batteries were retired to a shed behind the barn and
kept for emergency purposes. The past year Don had
relocated his antenna to the palm trees out in front of
his house. Long Beach city codes required that home
owners plant palm trees in front of their homes along
the street. The palm trees grew rather quickly, so Don’s
3-block-long antenna was getting higher every year. His
antenna twice crossed above the high-voltage lines of
two Edison Company power poles. History has not
recorded how Don managed to string the antenna wire
safely, but his parents were very concerned over these
forays of his.

A shortcoming of most antennas in those days were
inefficient support insulators. Most commercially made
insulators were very inefficient and would remain so for
a number of years. Until the glazed porcelain type was
developed, signal power would be absorbed by poor
quality antenna insulators. Realizing this, Don sup-
ported his antenna by insulators made from the glass in
house window panes. These were fashioned by taking an
old piece of window glass, breaking it into long narrow
strips, and drilling a hole in each end. A wooden
spreader was placed on each end of the antenna to sepa-
rate the individual wires and several antenna wires were
supported in this fashion.

By that time many amateur stations were superior
to the commercial stations. The commercial stations
could legally use the loose-coupled receiving tuners
only if they purchased Marconi equipment, which was
quite expensive. Marconi controlled the famous “four
sevens” patent on loose couplers. Many commercial sta-
tions used obsolete untuned or direct-coupled receiving
equipment rather than paying the patent royalty. The
amateur radio stations were not constrained by the
patent, as their use of loose couplers was personal
rather than commercial.

The power line frequency in Southern California was
50 cycles per second at that time. A straight carbon or
zinc spark gap had a 50-cycle (Hertz) note, not unlike
the sound of ignition noise in a modern AM receiver.
The smoothness or roughness of the received note was
determined by whether the spark gap electrodes were
flat or filed to a point. The coupling circuit between the
spark gap and the antenna determined if the signal
faded fast or slowly trailed away when the transmitter
was keyed. Tight coupling from the spark gap put more
power to the antenna but gave the signal a fast fading
effect. It also had another undesirable characteristic.

The width of the transmitted signal was broadened and
caused the signal to occupy two distinct places in the
radio spectrum. Loose coupling resulted in a cleaner
signal, but less of the power that was generated in the
spark gap was coupled to the antenna. The signal from
the non-synchronous rotary spark rigs had a higher
pitched note at the receiving station than did the fixed
spark gap. The number of times per second the brass
contacts rotated past the fixed contact, causing a mo-
mentary spark between them, determined the pitch of
the note. The motors that were available ran at varying
speeds and different configurations of contacts mounted
on the rotating armature gave variety of spark rates. In
this manner, even though there were dozens of ama-
teurs and experimenters on the air in Long Beach and
the adjacent cities in the Los Angeles basin by 1913,
each transmitter carried its own particular note, or sig-
nature. You could identify the owner before he gave his
call sign.

Some 70 years later Don described his rotary spark
rig:

“We had a barn for Nellie (his horse), and a cor-
ral. When I got interested in amateur radio — it was
called wireless then — my dad had a Scandinavian
fellow, who was a nice carpenter, build me a little
room in part of this barn. Our buggy was there, and
the horse. Here I would be operating five or six feet
from the nose of my Nellie, who was eating her grain
or whatever. I could shut the door and I had an oil
heater in there to warm the room up. People didn’t
worry about oil heaters in those days.

“Long Beach, near the ocean, is consistently
cold at night, especially in the winter. I liked to go
out there and operate in the morning. Something
happened in the morning at sunrise, even then. You
could work a little further in the morning than you
could at night.

“This little room had a floor on it, above the con-
crete of the stable, the carriage house. My Dad had
built the barn so that the architecture looked like
the house, and it was a nice-looking place. Well, the
spark transmitter in this little radio room made so
much racket that the neighbors mentioned to Dad
that I made an awful lot of noise. I woke them up in
the morning with my spark transmitter, which of
course is about as loud as a cannon firecracker on
the Fourth of July.

“So I built a box out of wood and I covered the
spark gap with rug pieces, seven or eight layers deep.
I had a lid that went over the whole thing with the
same number of rug pieces on top. After that the
spark was essentially shut up to the point that there
were no more objections from the neighbors. How-
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ever, that made the leads longer to the antenna
inductance. I doubt if the transmitter was ever as
efficient after that. Also, I would have fo take it
apart and put in new spark electrodes periodically
because it didn’t dissipate the heat that it generated.
The heat of the spark, a kilowatt or so jumping
across there like in the form of an arc, would heat up
the electrodes. It was an early form of TVI (He
laughed). “It was asserted over the air as sound
waves rather than through a speaker.

“There was another thing that happened in those
days. It was a peculiar effect, and the certain combi-
nation of inductance and transmission caused what
we called a kickback. Some of the jolt in the power
lines at a certain frequency would fire back into the
line, and maybe light fixtures would blow up at our
house, or somebody's a block away, or in between.
There would be a big backfire. The sound would
almost knock you out of the chair and you wouldn’t
know what happened. But it was an awful backfire,
and this high-voltage spike would go through the
whole system,up and down the block.

“We called it kickback. The best way to stop it was
to put a carbon rod of enough ohmage so that it
didn’t short the 115-volt AC across the power line
and ground the center tap. The surge would go
across this big resistor at the point where the power
went into the transmitter and be grounded instead of
going back into the line. Eventually we all got these
big carbon rods and the ohmage would be a few
thousand ohms, so the power consumed would only
be 30 or 40 watts when they were wired across the
circuit.

“People talk about interference with the neigh-
bors now, but we had it right off the bat. First I had
the noise of the spark, which you could hear for a
block or two. In the room it sounded like shooting

off medium sized cannon firecrackers. That’s what
made it so much fun. Kids enjoyed all that racket.
Well, it seems that the bigger racket you made, the
more distance you achieved. So we all tried to get
bigger, stronger signals, and bigger, longer aerials. I
never heard of a one-wire aerial in those days. We
always used big spreaders, I think I got up to about
30-foot spreaders at each end of the antenna, maybe
Six wires supported in between them. It seemed like
the more wires you had the louder you would be
with your transmitter, and the more stations you
would hear.

“In the very early days all we had was a coherer.
Those were very difficult to make and adjust. Later
came the crystal detectors and it became quite a
search by everyone to find a more sensitive piece of
galena. We tried everything under the sun; we must
have tried 30 or 40 different materials as the detec-
tor. You could hear signals on carbon. You could
hear more signals on silicon. You could hear some
on ferrite, pyrite. You could even have a couple of
corroded wires put together and get some signals.
For a detector, galena was the best material of the
day. Then the question was, how to protect the crys-
tal? Galena varied in sensitivity over a wide range,
because the spots of impurity on the crystal varied.
But if you transmitted nearby there was so much RF
floating around that, you burnt off a spot on the
crystal and you had less good spots. So we started
putting a knife switch right next to the crystal, just
like the power switch which started the transmitter.
When I transmitted I would throw the switch and
short the stray RF around the crystal.

“We didn’t know any form of keying except to
key the transformer. So there was quite a jerk on the
line, from the surge through the transformer core,
particularly if you happened to hit the reverse cycle

Early insulators were very lossey.
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A state-of-the-art spark gap amateur radio station in 1914. (Tnx Bruce Kelley, W2ICE, and the Antique Wireless Association.)

of the AC line voltage that it left on the prior dot. So,
periodically you had quite a line voltage drop that
would blink the lights. Of course the lights would
light up, or dim, and cause all kinds of commotion,
both in your own home and your neighbors’ homes.
However, my Dad and mother appeared to be very
tolerant. We solved most of those things. We even
put in compensation resistors across the transformer
primary, so that when the key was up it would throw
in a resistor load, so it wouldn’t blink the lights. Cur-
rent was so cheap in those days, no one ever men-
tioned power bills to me.

“I know our water bill was a dollar a month, no
matter what we used. The city found we had a horse

and they wanted to raise the water bill, but Dad said
‘Well, the horse doesn’t need any more water than
one tree out here.’ So they passed that up. However,
if you let water run in the street a man came along
and you were fined a dollar for letting water run off
of your property. Otherwise you could use all you
wanted. Our city of Long Beach became very green
because water was a fixed charge. A dollar a house.”

It was an exciting time to be a radio operator. The
aficionados of wireless all shared a common interest:
experimenting in this exciting new phenomena that
would come to be called radio.



Don's Los

Don entered Long Beach High School in the
fall of 1912. The school had a four-year program; enter-
ing freshmen were ninth graders. Once other high
schools were built it would become known as Long
Beach Polytechnic High School. Don’s two primary in-
terests were amateur wireless and football. In the course
of his studies and school activities that year, he met a
number of other “wireless experimenters.” They started
sitting together from time to time, and by late 1913 had
formed the Long Beach High School Amateur Wireless
Club.

Since most of them were only 15 to 18 years old,
they tended to be, for the most part, long on enthusi-
asm and short on knowledge. Don was advanced in
hands-on experience. He had the best station, too. Most
of the others used an untuned Ford spark coil to trans-
mit a maximum distance of 3 or 4 miles. Everyone was
self-taught—there were no electronics or radio classes
in the school curriculum yet. In short order Don was
elected manager of the station that they intended to
build at the high school.

Their enthusiasm must have convinced school offi-
cials to furnish them with an unused storeroom for
their radio station. They pooled resources and dug into
their junk boxes. Soon, enough parts had been assem-
bled to build a cat-whisker crystal receiver and a spark
transmitter. The station was entirely homemade. No
one had funds to purchase any parts but wire. Don
wrote the Department of Commerce, requesting that a
call sign be issued to the school. He had recently
received his own call sign and was familiar with the pro-
cedure. He became trustee of the station at Long Beach
High School, which was issued 6LN.

Exactly how it was arranged is not clear, but in the
fall of 1914 two 60-foot telephone poles appeared on the
high school campus. One was erected near the club sta-
tion and the other one at the far end of the campus. A
fan arrangement of wires soon appeared between the
poles and 6LN became a formidable signal. Don, already
a persuasive individual, undoubtedly convinced the
school officials that the poles were a good idea. Seventy-
five years later the poles were still up.

America’s first wireless organizations were formed

ation

in New York in 1909—the Junior Wireless Club, now
the Radio Club of America, and the Wireless Institute,
forerunner of the IRE/IEEE. Over the next several years
“wireless clubs” began to spring up in the larger cities
across the nation. Some years would pass before the
term “amateur radio” became commonly used.

By 1913 many amateur rigs had improved to the
point where stations could work up to 50 miles on a
good night. A year earlier Don could barely hear How-
ard Seefred, 6EA, located in Los Angeles. Now, with the
antenna in the palm trees and the galena crystal detec-
tor, Howard almost always had a strong signal in Long
Beach. Don decided to try working him using voice
instead of code.

Howard Seefred was not a typical amateur radio
operator. Don remarked in later years that almost all of
the amateurs were pretty young. Most older people
didn’t understand the concept of radio. Wireless was too
radically different from what they had been taught
about electricity, which was relatively new and difficult
enough for them to comprehend. Howard was in his
early thirties, very methodical, and he kept a meticulous
journal of his wireless experiments. He had studied the
modulation problem for some time and knew the prob-
lems of impressing a voice on a radio signal and then
reconstructing it at the receiving station. In their many
contacts using continental code, Howard told Don how
to construct a carbon microphone. It would have to be
placed in the antenna feed line or the station’s ground
return, as that was the only known way to modulate a
spark transmitter. If it was installed in the feed line,
then care must be taken with the insulation as the high
voltage present could give a nasty shock if one acci-
dently bumped the microphone while talking. In the
more powerful stations it could be fatal.

In a letter to Don, Howard noted: “The diagram is
self- explanatory with the exception of the gap which is
made of two extremely hard carbons such as are found
in dry cells. A close adjustment is necessary for proper
operation. The arc must be of purple-blue color to get
the best results. If the arc turns to a white glare it shows
the carbons are burning.” The rotary spark gap was dis-
connected and Don’s straight spark gap transmitter was
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wired up. The arc would have to be constant while voice
modulation was in process. Don followed Howard’s in-
structions and fashioned a carbon microphone which he
spliced into the antenna output from the transmitter.
He found a piece of asbestos sheet to use as an insulated
mouthpiece, forming a funnel shape at the microphone.

Earlier Howard had similarly modified another
transmitter of his, placing the microphone in the
ground lead. One evening in the fall all the preparations
had been made. First he chatted with Don on code and
found that signals were very good that night. They
switched to voice, and each transmitted briefly. Don had
to readjust his receiver, as the transmit frequency
changed slightly with the microphone in line. They ex-
changed signal reports, but Don’s modulation was very
poor and his signal very weak. Don also had smoke
pouring from both his microphone and his power trans-
former. It seems that amateur radio was not yet ready
for voice communications. Howard described his experi-
ments two years later in QST (September 1916) and
noted: “The writers have experimented three years with
this 60-cyclephone and have talked 22 miles to an ama-
teur in Long Beach. They were also heard by another in
Pomona, 30 miles distant.” Howard Seefred had the
only successful phone transmitter in the Los Angeles
area prior to World War I. In the period of 1913 to 1916
he played music over his wireless apparatus several
evenings a week, which was often heard by other experi-
menters up to 20 miles away.

Don stuck to the code after that brief experience
with phone. Spark transmitters were not a very efficient
method to transmit voice signals. One morning early
the next year, he worked Charles Stuart, 6CW, in
Ventura. By early 1914 the better wireless stations could
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get upwards of 100 miles on a good night. The fact that
most of this path between Long Beach and Ventura was
across water, due to the curving of the California coast
line, didn’t hurt the signal strength any.

Charles Stuart was the first licensed radio amateur
in Ventura and was written up in his local newspaper.
He got started in wireless in 1912. Some thirty years
later he described the early days. “My elder brother had
gathered sufficient parts to build a complete sending
and receiving station. His interest in the crude appara-
tus soon waned and I fell heir to the spark coil, batter-
ies, key, and coils of wire. By rejuvenating the batteries
with vinegar and substituting a silicon crystal for the
primitive detector, which consisted of a needle carefully
adjusted across the apices of two triangular-shaped car-
bon blocks, two-way communication was established
over a distance of one or two miles.” This apparatus had
evolved from a coherer-decoherer and later an elec-
trolitic detector. Charles Stuart would continue to
improve his apparatus periodically and in the thirties he
became internationally known.

During the spring of 1914 Don received some corre-
spondence from a number of amateurs on the East
Coast. They had formed an organization called the
American Radio Relay League (ARRL), and were con-
tacting all licensed radio amateurs. Don had not yet
heard an East Coast station on the air, but after reading
their material he was very interested in their organiza-
tion. To date there was no national society of radio ama-
teurs or a publication devoted solely to amateur wire-
less. Don sent in the required application and became
one of the charter members. The first List of Stations of
the ARRL arrived in October 1914, and there were
already over 400 members.

In the summer of 1914 a sequence of events took
place that would affect amateur radio and Don’s future
career. Although most people in this country were
unaware of it, the Great War had begun in Europe.
Canada, being allied with Great Britain, joined the war
effort and suspended operating privileges of its ama-
teurs. As wireless receiving distances were still quite
limited, only those United States amateurs living near
the Canadian border noticed their absence.

During the fall of 1914 Don immersed himself in the
high school football team. Because of his size, six feet
four inches and 200 pounds, he made the first string
even though he was only a junior. At the end of the foot-
ball season he began spending more time working on
his radio set. Although it performed well, it was rather
modest compared to some of the neighboring installa-
tions that had recently been built. Those operators who
had regular jobs could afford the higher-powered com-
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ponents and the new receiving tubes (de Forest audi-
ons). There were a few more electrical magazines avail-
able now, and he occasionally saw an ad for an audion.
By doing odd jobs Don saved a little spending money.
For the price of $4.25, a sizable sum of money in those
days, he could own one. He sent the money to the
Electro Importing Company in New York and in due
time received his audion.

The audion was shaped like a small light bulb, with a
screw base on one end and wires protruding out the
other. They were that shape because de Forest had them
made by the McCandless Company which made car
lamps for Henry Ford, and each one was handmade. The
audion looked quite fragile and Don knew that he would
have to treat it carefully. He built a shock mount ar-
rangement for the tube with some springs he had in the
junk box. Don took care to mount a large knife switch
next to it to short the stray RF power around the audion
when he was transmitting. A set of batteries on the floor
provided the operating voltage for the audion — the A
battery lit the filament and the B battery supplied plate
voltage. The batteries were expensive and the A battery
had to be recharged from time to time. The initial re-
sults with the audion were disappointing. Don had con-
nected the audion between the loose-coupled tuner and
the headphones of his receiving set. The performance of
the audion wasn’t much better than that of the galena
detector. He chatted with a number of other amateurs,
but very few had any experience with the new audions.
After a lot of experimenting, Don had an idea. As well as
resonating the input circuit, he placed a coil and capaci-
tor in the filament circuit and tuned it as well. After
some trial-and-error adjustments, the tube was a defi-

nite improvement over his crystal detector. It seemed
that there was so much capacity between the filament
and the other elements inside the tube that a large por-
tion of the received signal had been shunted to ground.
By tuning the filament circuit the energy that was
developed across the input of the tube was heard in the
headphones. The improvement was only slightly better
than his cat-whisker detector had given. At least he
didn’t have to periodically adjust the audion as he did
with the cat-whisker and galena. Previously, each time
the operating table was bumped or the door closed
sharply, he had to reset the cat-whisker.

The early “spherical” audions were quite touchy to
adjust properly. Each one was unique, due to the primi-
tive manufacturing methods used in those days. The
element voltages were critical and required a bit of
experimenting with each tube until they were properly
set. The filament was fragile and, due to the low vacuum
in the tube, burned out in a few months. For this reason
the tubes were designed with a center-tapped filament.
The audion was wired into the circuit with just one-half
of the filament illuminated. Once that half of the fila-
ment burned out, the wiring was changed to the other
half of the filament and the tube could be used for a few
more months.

During this period of time Don’s father was consid-
ered well-to-do. William Wallace had acquired extensive
property holdings around the Long Beach area, as well
as Signal Hill. He also entered into a speculative land
venture at Lake Elsinore, some 60 miles to the east of
Long Beach. The next big land boom in Southern Cali-
fornia was expected to be in that area. William wanted
his son to learn the value of a dollar, so all aspects of

The early audions were spherical. (Tnx Bruce Kelley and the AWA).
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Don’s radio station were either homemade or purchased
from money that Don earned at odd jobs.

One night in early 1915, Don was chatting with
Howard Seefred and found out about a new audion
receiving circuit. It had been reported by Edwin Arm-
strong in the Institute of Radio Engineers Proceedings
(IRE) in January. Armstrong had developed the concept
of the oscillating detector while still a graduate student
three years earlier, and apparently it was a very success-
ful circuit for improving signal reception. Don found
out the details of the Armstrong circuit from Howard
and began rewiring his receiver. By feeding back part of
the amplified energy out of the audion back to its input,
the tube could be induced to oscillate. This “regenera-
tive” circuit greatly increased the sensitivity of the
receiver. After that modification, Don was able to hear
stations all the way into the Midwest. In short order,
Armstrong’s circuit became so widely used by amateurs
and experimenters that it became difficult to obtain a de
Forest audion. The demand far outstripped the limited
production of the tubes and it took months to procure a
replacement. At this time numerous “independent” tube
manufacturers sprang up. They neglected to secure
patent rights from de Forest, and some made a pretty
good imitation of his audion.

In March 1915, the League sent out the second edi-
tion of the ARRL List of Stations. The organization was
growing fast Don noted that there were now almost 600
members. In due course the ARRL began printing a
monthly publication and in December 1915 the first
issue of QST (The December Radio Relay Bulletin) ar-
rived. Dues were one dollar per year for those who
wished to receive the monthly publication, and a major-
ity of the 635 ARRL members elected to do so. After the
initial announcements in the first issue, a series of con-
struction articles appeared in the coming months as
well as a number of helpful hints. An advancement in
tube technology, due primarily to the competition from
unlicensed tube manufacturers, called the tubular de
Forest Audion, was announced that spring. For those
who were particularly motivated to improve their sta-
tion’s receiving ability, a loose coupled-tuner could now
be purchased for as little as fifteen dollars.

Howard Seefred was the author of several articles in
the first year of QST's publication. The September 1916
issue had an article on phone operation; “Sixty Cycle
Wireless Telephone.” Howard and his brother were also
featured in the “Who’s Who in Amateur Wireless” col-
umn in the November issue. In the December 1916
issue of QST, 6EA published an article titled “Long
Distance Receiving With Galena.” Don found QST to be
an exceptionally valuable magazine.

The Department of Commerce Callbook.

The first issues of QST were published by Hiram
Percy Maxim and Clarence D. Tuska. To stimulate inter-
est in the magazine, they sent many of the early issues
free to all licensed amateurs. The first issue was sent to
League members and all radio amateurs listed in the
government call book. In October 1916 Tuska formed
the QST Publishing Company. He was a college student
in his late teens and QSTs office was an attic in his par-
ent’s home. His office hours were whatever time he
could spare from his studies at school.

Tuska’s management policy was to add up the
month’s receipts, determine how many copies of QST he
was obligated to print, and ask the printer how many
pages could be printed in that quantity with the avail-
able money. That method determined the size of each
month’s magazine. Since QST was devoted to amateur
wireless it grew rapidly and soon became invaluable to
amateurs and experimenters. /

By the summer of 1914 Don was one of the more
knowledgeable amateur radio operators around Long
Beach. He was adept at constructing both the receiving
and transmitting apparatus from scratch and he was
very proficient with both the Morse (telegraph) and the
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International Morse (Continental) code. Don wanted to
get a part-time job as a wireless operator, but those jobs
were difficult to come by. The minimum requirement
was a commercial license and the test was given only at
the radio inspector’s office in San Francisco. It may as
well have been on the moon.

Due to the cost of commercial transportation, Don’s
only hope of getting to San Francisco was to secure pas-
sage on one of the coastal ships that sailed between
Southern California and points north. Each weekend
Don would go down to Los Angeles Harbor, next to the
wireless station (now KPJ), and try to get a job aboard
one of the ships. He had easy access to the docks — two
years earlier, in June 1912, when his father was vice-
president of the Long Beach Chamber of Commerce,
William had presided over the opening of the first mu-
nicipal dock in the harbor that was built with the first
harbor bond issue. One day Don found a ship needing
someone to clean cabins and he convinced his prospec-
tive employers that, because of his height, he would not
need to stand on a stool to clean the high portholes.
That would be much safer when the ship was under way,
they reasoned, and Don got passage to San Francisco as
a deck boy on the S. S. Harvard. While they were in port
he visited the radio inspector, and passed the test for a
radio operator, commercial second grade.

Now that Don had a commercial license, on week-
ends he spent quite a bit of time down at the harbor. He
would have to show experience with this license over
the next 12 months in order to meet the eligibility
requirements to take the first class license test. It wasn’t
particularly easy for a 16-year old to get the opportunity
for wireless experience, but Don was persistent. That
winter he was able to fill in on several brief one-day
excursions on the Cabrillo and the Hermosa, which tra-
velled between San Pedro and Catalina Island. That
experience was to provide the minimum amount needed
to be eligible for the first class commercial examination,
and all that he had to do was be able to pass the test.
One portion of the exam was on radio theory, and of
course, the other was the code. Don secured passage on
another coastal ship in the fall of 1915, and again visited
the radio inspector in San Francisco. On November 12,
1915, he passed the government test for a radio opera-
tor, commercial first-grade license. That license re-
quired a code speed of 25 words per minute in Contin-
ental and 30 words per minute in Morse. The best thing
that could happen to Don now would be to get a sum-
mer job as a commercial wireless operator. Imagine
having all the fun of operating and repairing a wireless
station and getting paid for it! The problem was, you
couldn’t get the job without the experience, and you

couldn’t get the experience without the job. Being only
17 didn’t help any either. Then an opportunity came
along that helped Don’s wireless career.

Don still visited the commercial station, KPJ, in San
Pedro on a regular basis. (When the 1912 radio law took
effect, commercial stations west of the Mississippi were
assigned a K prefix to their existing call sign and those
east were assigned W.) One day he was at the station,
which was receiving normal radio traffic from ships
entering the Los Angeles Harbor at San Pedro. There
was only one operator on duty, a fellow Don had known
for several years. The operator wanted to go out to
lunch. Naturally, Don volunteered to watch the store.
After some thought, he decided to take Don up on his
offer. Don had demonstrated that he was a good opera-
tor and it was a slow day.

The operator left for lunch and Don sat down at the
operating table. Things were quite slow for a while and
then the radio really started singing. A large fire had
started up in Avalon, where station KPI was located, and
was out of control. Messages were being sent to Don at a
rapid pace. Don continued to copy the traffic and
retransmit it on the wire circuit whenever there was a
short break. A couple of hours later, the primary opera-
tor returned. Don was backed up about ten pages of
copy. The operator immediately started copying traffic,
while Don started relaying it on the wire circuit. Within
the hour, they had caught up with all the traffic. No one
else ever knew that the regular operator was not at the
station during the devastating fire that swept Avalon on
November 29, 1915. Don did get a nice recommenda-
tion from the operator and introductions to the chief
operators of the ships that put into the Harbor at San
Pedro.

Nearly 70 years later Don recounted the story:

“The KPJ station in San Pedro was on what we
now call Terminal Island. There was nothing else
there but a few docks and a beer parlor. I liked to
hang around the station because I aspired to go to
sea any chance I got. The chief engineer was named
Baxter. I was sure I wasn'’t going to tell this story
while Baxter was alive. I was there about noon.
Baxter said that he wanted to go over and have
lunch. I heard later that he liked to go over and play
pool and have lunch at this dockside beer parlor. He
went over there so all I had to do was take the mes-
sages from the ships as they came in. I was sitting
there and Avalon called me. KPI was their call.

“Avalon had an aerial over there about 150 feet
high up the hill, a little bit off the shore. The shore
end of the aerial was a pole about 50 feet high. If you
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Don's earliest surviving license, Radio, Operator, Commercial First Grade.

go over to Avalon today you will see that pole. It’s
still there with the yardarm and flags on it. That was
the radio pole and the little building under it was the
radio shack. Well, KPI called me. The fellow over
there, I had seen him because I had been on that run
as operator on the Cabrillo and Hermosa, Banning
ships. The fellow was hunchbacked; I think that he
even used a wheelchair to get to work. It was a nice
job for him. He called me, I answered. Avalon had
caught on fire. It was burning up.

“Well, I started writing, in my boyish large hand-
writing. I had page after page of this continuous
story. All I could do was to tell him to go ahead, and
I kept writing. This was the story of the fire. After
about an hour and a half Baxter came back from his
pool game at the beer parlor and saw this pile of
paper in front of me. He broke, sent BK, straightened
the papers out, sat down, and started typing the rest.
I always thought in later years that’s probably the
reason I could always get a ship job, first choice. I
wasn't the official employee of the station, I was just
a visitor. I never told a soul about that as long as he

was alive. It was a little interesting that the big fire
that burned up Avalon, essentially the whole town
was wiped out, they did save the radio station
because it was right on the edge of the water.”

It was the big break that Don needed. The next sum-
mer when he graduated from high school, he lined up a
full-time job as a wireless operator. The chief operator
of the SS Yosemite wanted Don as an operator, based on
the recommendation from the operator at KPJ. The
skipper wasn't so sure about having a 17-year-old
youngster aboard ship. This is where Don’s persuasive-
ness came into the picture. Don convinced the skipper
that because of his height he would also be able to work
on overhead wiring in the radio room without the need
of a ladder or stool. Don got the job and proved to be an
unusually efficient wireless operator.

The ship worked the West Coast trade. It would
steam north to Seattle, drop off its load and pick up a
cargo headed south. Every couple of weeks Don got to
spend a day or two at home. It was during this period
that his code copying skills were really honed. The oper-
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ators did a four-hour period on duty, and four hours off,
around the clock. After three months he could copy
incoming messages as fast as any of the other operators
could send. Once, while sending traffic he found that he
could copy the incoming messages that another opera-
tor was receiving. At the end of the summer Don bade
farewell to his shipmates and returned home to start
school. He had been accepted at Hamline University in
St. Paul, Minnesota, his father’s alma mater (Class of
1895).

While he was to be away at college, Don decided to
store his receiver and transmitter in a safe place. His
younger brothers were at an age where they might get
into the equipment if he wasn’t around to keep an eye
on things. Don figured out of sight out of mind. There
was a couch in the parlor that had a storage area under
the seat. He carefully disconnected the equipment and
dismantled it down to major pieces. He placed the oscil-
lation transformer, high-voltage transformer, rotary
spark gap, and other transmitter components in the
hollow seat. Among these he fitted in the crystal re-
eiver, loose coupler, the audion circuit, and the long
wave coils. Being very meticulous, he placed his logs,
QSLs, schematics, 60C license, call books, QS7, the pic-
tures of the apparatus, and all other paperwork relating
to radio in the same couch. When the lid was put down,
nothing showed where his treasure was stored. Next
summer the station could be rewired and on the air in a
matter of hours.

The Long Beach that Don was leaving was no longer
the sleepy little town that it had been in 1904 when the
Wallaces first arrived. By 1916 there were nearly 35,000
people living in the city and the major streets in town
had been recently paved. Don took the Northern Pacific
train to Minneapolis, a three-day trip at that time, and
settled into a fraternity house at college. It was the Beta
Omicron Sigma Kappa Fraternity located at 823 Snel-
ling. One of his first priorities after enrolling in the fall
classes was to visit the radio inspector in Chicago. Don
received permission to operate a portable amateur radio
station until his new license arrived. He had requested a
room on the third floor of the fraternity house to make
it easier to bring in feed lines from the antenna that he
planned to install. In due course Don’s new call sign,
9BU, arrived from the Department of Commerce.

Don immediately got involved in the football team
and played the position of center. He was one of the
larger fellows to go out for the team and again made the
first string. That fall season the Hamline University
football squad were the champions in their league. Don,
popular with his classmates, was elected president of his
freshman class. He also had the leading part in a play in
his drama class, which was so successful they toured the
state for two weeks. One of the members of the play was

.
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a girl named Bertha Lindquist. Don was taken with her
and they began to see each other when time permitted.

A number of Don’s classmates also had their ama-
teur radio licenses and they formed a radio club.
Enough parts were soon fabricated and procured to
build a receiver. The fraternity house had the apparatus
set up at the end of the third floor hallway and it be-
came a nightly feature to gather in the hallway and lis-
ten to Don’s radio. The first broadcast station would not
be established for another four years, but entertainment
was there to be found if one knew where to look.

The fraternity house was only three stories high, but
there was a church with a tall steeple nearby. They ran a
wire from the apparatus at the end of the third floor hall
out the window, up to the top of the roof of the frater-
nity house, and over to the top of the church steeple.
The wire continued down the street to a tall building
some three blocks away. The idea of a fan of wires was
given considerable thought, but rejected due to the
icing problem in the winter months.

A curious phenomenon occurred at that time for
which Don never developed a satisfactory explanation.
He recalled: “Once the antenna was strung we occa-
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sionally could hear conversations on my crystal re-
ceiver from the telephone of the sorority house across
the street, which had just a normal wire circuit. As the
telephone line and my aerial were very close for about
three blocks, there must have been a lot of pickup
between the wires. My fraternity brothers had great fun
with that. Once they heard a fellow call one of the girls
across the way and make a date for 7:30 Friday eve-
ning. Each of the fellows at my fraternity house pro-
ceeded to call the same girl and ask her out for 7:30
Friday evening. No other time would do.” All in all, Don
and the fellows had a lot of fun with the radio set in the
hallway.

Once the receiver was working properly, the fellows
turned their attention to building a transmitter. A
rotary spark gap was too expensive, but in a few weeks a
fixed spark gap rig was on the air from the fraternity
house.

That fall some bad news had arrived from home. The
financial panic that occurred earlier in the year had sent
land prices in Southern California plummeting. Don’s
father had taken large losses and could no longer afford
to pay his college expenses. As a matter of fact, any
money that Don could send home would be appreciated
by the family. Don visited the local telegraph office and
asked for a job. The man in charge was impressed by
Don's licenses but doubted that he could handle the
work hours along with his college classes. Don con-
vinced the manager that he could work night hours and
sleep on a cot by the sounder; he would wake up when
the station’s call sign was being sent, indicating that a
message was coming in. Don got the job at full wages
and began sending money home the next week. How-
ever, he and Bertha would have very little time to spend
together in the coming months.

In mid-December, Hamline had a two-week break
from classes due to the Christmas holidays. Don ar-
ranged a short leave of absence from work and started
packing for the trip back home. It was a three-day trip
on the train back to Long Beach from Minneapolis, and
he had not seen his family for over three months. The
train was to be the primary mode of intercontinental
transporation for some years to come. There were less
than four million automobiles on the road in the United
States, and no paved roads yet existed between cities.

Once Don arrived at home the first thing he noticed
was that the couch in the parlor was gone. When he
inquired about it Don found that his mother had pur-
chased a new couch shortly after he left for college and
the old one had been hauled to the dump. Don was dev-
astated. All of his amateur radio equipment and materi-
als were in the old couch. He spent several days rum-
maging around the town dump but never located the

couch or any of the missing material. Nearly 70 years
later Don would still talk about his early wireless station
and the disappointment he felt when it was thrown out.
He was to develop certain characteristics as a result of
losing his first station. Every year or two Don would
have a professional photographer take a picture of him
at his current station. Several copies were made so if
one was inadvertently lost, others would remain. These
photographs left a continuous history of his station in
the ensuing decades. Don would also carefully store all
of his receivers and transmitters in a safe place as they
became obsolete. During the next 68 years he would
accumulate a considerable amount of equipment.

Don returned to college shortly after the new year of
1917 started. Lacking a station of his own at home, he
put all of his energy and knowledge into making the one
at the fraternity house first-rate. With some difficulty a
used de Forest audion was procured. Due to the popu-
larity of the Armstrong regenerative circuit with the
wireless experimenters, they were still hard to come by.
The funds of the college students were limited, but they
were adept at building most of the required compo-
nents. Soon an adequate rotary spark transmitter was
operating. As Minneapolis-St. Paul was situated in the
middle of the country, it was not too difficult to work
the fellows on the East Coast. With Armstrong’s im-
provements in receiver design, even the West Coast was
occasionally heard. One evening Don worked Hiram P.
Maxim, 1ZM (formerly 1WH), the founder of the ARRL.
The organization was growing in size and now had
nearly 5,000 members, representing about 80 percent of
the licensed amateurs in the United States.

While Don was busy attending classes in the spring
of 1917, he was aware of the growing conflict in Europe.
The British liner Lusitania had been torpedoed by a
German U-boat off Ireland two years earlier; 128 Amer-
icans had been lost, and the saber-rattling by the indig-
nant United States government had been growing ever
since. Due to that incident and a variety of political fac-
tors, the United States and Germany had severed diplo-
matic relations in early February. Feeling that the
United States would inevitably be drawn into the con-
flict, Don began making the initial preparations for
serving in the armed forces. Don’s uncles, Lou and
Charles Wallace, had fought in the battle of Manila dur-
ing the Spanish-American War under General Arthur
MacArthur 19 years earlier. Having spent the previous
summer at sea as a radio operator, he decided that the
Navy would be his preferred service. In April, before the
end of the semester and final exams, the United States
declared war on Germany.

Within days of the announcement, Don and many of
his fellow fraternity members went down to join the
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armed forces. Most of them joined the Army, feeling
solid ground under you was better than being on a boat.
Don went to the Navy recruiter and volunteered. Don
recalled, “I was attending college in the spring of 1917
and joined the Navy. The local newspaper in St. Paul
said that if you joined west of the Mississippi they sent
you to the West Coast for training, and if you joined
east of the Mississippi they sent you to the East Coast
for training. I cut the clipping out. Everybody in my
fraternity house but two joined the Army. “I said ‘I'm
going to join the Navy. I grew up in Long Beach where
the ships anchor.’ Oh, they didn't like that. They didn’t
like being on the water, you might sink. They would
rather be on land. They were all landlubbers from the
Dakotas and Minnesota; they all joined the Army. |
wanted a place where you could always get a shower
and a clean bunk, so I joined the Navy. I knew the
Navy. [ went over to the recruiting officer, showed him
the newspaper clipping, and I told him ‘I'm a wireless
operator and | have my Radio Telegraph First Class
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The last pre-war issues of QST carried a call to arms.

License;’ which was the ticket of the day. It was a spe-
cial: 25 words-per-minute Morse and 30 words-per-
minute Continental code. They issued those licenses for
a while. ‘I said, "Should I join now or finish my year in
college and then come back?’ “Oh, by all means finish
your first year,” he said. I thought that was pretty good
of that recruiting officer to send me back and let me
finish my classes that semester. I was the only one of
the group that did complete the first year, so I had the
experience of actually finishing my courses, taking the
final examinations, which of course is what you go to
college for. Then I went down to enlist the day after.”

Don spent the next two months studying for final
exams and got exceptionally good grades. Amateur radio
had been banned when war was declared and he had a
lot more spare time now. A letter dated April 15, 1917
arrived from J.H. Ashley, District Communication Su-
perntendent, United States Naval Communication Ser-
vice, Navy Department. It read:

You are advised that pursuant to the President’s
War Proclamation, charging the Secretary of the
Navy with the closing of all radio stations not oper-
ated by the government in time of war, your radio
station is hereby ordered closed and dismantled
immediately.

The antenna or aerial for your station, whether
for transmitting or receiving, or both, must be taken
down and all apparatus disassembled.

You are requested to bring this order to the
attention of all amateur operators not in receipt of
same.

As soon as you have complied with these instruc-
tions you will send immediately to this office a letter
what action you have taken.

The local radio inspector from Chicago came around
to make sure that Don’s radio set was inoperable. Both
the receiver and transmitter had been dismantled. The
antenna was also taken down, rolled up and stored. The
pieces of the station were placed in burlap sacks and an
official seal placed on each bag.

Don recalled, “The athletic teams were a bit sketchy
that spring. I did a lot: baseball, track, and so on. So
many of the fellows had gone; the ones who were left,
we did everything. I entered about four events in a
track meet. I broke my foot in broad jumping just
before the end of the semester. I hit the board crooked
and I could hardly walk.”

After the final exams, Don went back down to the
Navy recruiter and signed up, broken foot and all.
“When | went down there, I walked straight, didn’t
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limp. The doctor looked at that foot, looked at me, and
passed me. I guess he figured that it would get better. It
did.”

After the United States entered the war, just a few
more issues of QST, devoted primarily to recruiing radio
operators for the armed forces, were published. Once
the September 1917 issue was out, Tuska suspended
publication and joined the Army Signal Corps. On its
merits as a wireless magazine, the prewar issues of QST

had a remarkably good performance, especiaily consid-
ering the financial difficulties the ARRL had encoun-
tered.

During World War I the term “trench warfare” be-
came widely known. As it turned out, being in the Navy
on the water, even with the U-boat threat, was safer
than in the Army. Ground engagements in France were
to take a terrible toll.



The Great War

Don reported to the recruiting office on June
7, 1917 and was assigned the rank with which he would
enter the Navy. “The recruiter said, "The best I can do is
give you second-class petty officer. That’s what my
sheet shows.” I didn’t know the difference, so I said
okay. When I got out there to a duty station they
couldn’t believe that a First-Class Telegraph Operator
had been assigned as only a Second-Class Petty Officer.
They were giving Chief Petty Officer (CPO) to the first-
class operators. There were only a few operators with
first-class licenses in the world that were available for
the armed forces at the time, relatively few. There were
only 5,000 licensed amateurs prior to World War I, for
instance.” Less than 100 of those had qualified for a
first-class commercial license before the war.

At the request of the Navy, the American Radio Relay
League had given a call for radio amateurs to join the
armed forces in the spring of 1917, even as the few
remaining amateur radio stations were being disman-
tled. Those with better stations were asked to bring
along their radio apparatus due to the shortage of mod-
ern equipment at the government stations. This so de-
pleted the ARRL membership and the subscribers to its
magazine that QS7’s publication ceased in September
1917.

When America entered the war her armed forces
totaled slightly over 200,000. Eighteen months later
there were over 10 million men in uniform.

Don said, “One thousand amateurs joined the ser-
vice immediately when America entered the war, and
every one of them had an awful lot to do because they
were distributed pretty thin over the armed forces. I got
out and reported. I wanted to come out here to the
West Coast because my parents lived here, and I wired
my dad and told him that I would be in on the train in
a few days. He came up to San Francisco to see me and
we went over to the Navy headquarters where I was to
report to their communications center NPG.

“When we got there I said that I was reporting for
duty, and that this was my Dad. The duty officer said,
‘Well, you two go ashore, come back in the morning.
Have a good evening together.” So my Dad and I went
ashore and went out to dinner for the evening, then |
went back the next morning. When I arrived the duty
officer said, “Go in there on this wire circuit and see

what you can do.” “So I went in and sat down with this
old-time Navy operator. The circuit that he put me on
was NPL. They had a wire relay between NPL in San
Diego and NPG in San Francisco. NPG was the head
quarters for the whole Pacific, all the fleet, and we han-
dled everything to do with the Navy’s traffic and their
messages. The operator showed me what he did — |
could run the typewriter. Then he showed me the Navy
forms they used, and I could do those. Then I started
sending a message; I could do that. He went right out
and said to the officer,"That fellow can operate just as
well as I can. What did you send him in there for?’ “Oh.
Well, in that case, pack your sea bag. We got a ship that
needs an operator.’ So out the operator goes. I relieved
a man for sea duty right away. He was an old experi-
enced Navy man, knew ships, that was the thing to do. |
shouldn’t go on a ship right away, I wasn’t a Navy man
yet, so I operated that station. Pretty soon Larry Lynde
was assigned to NPG also. Larry was from the Los
Angeles area, his call was 6SE (formerly JK and 6UG).
We had worked several times on 200 meters when [ was
in high school in Long Beach. Larry and | became
Chiefs of Watches. We had eight men under us because
we were hams. None of the fellows that came into the
station knew communications like a ham did. We were
used to establishing communications. No way you
could stop us from working somebody [laughter],
which was the whole idea. The wire operators that
came in didn’t know how to work a radio system. Their
experience had been to open a key at their end of the
circuit and then somebody answered in New York or
someplace. The wire operators didn’t know radio com-
munications at first. They couldn’t tune the transmitter
and establish communications. We old ship operators
and hams could do it. So Larry Lynde and I were
promptly in charge of eight operators to run the whole
station for a watch. Larry was a straight ham, but had
been a Marconi operator in the summer prior to joining
the Navy. We roomed together, they gave us a room
right on the base. We had a great time; it was a lot of
fun.”

For a couple of ham radio operators this was great
fun. The transmitter was a 40-kilowatt arc rig. Rather
than keying the primary of the power transformer and
creating a temporary spark, the transmitter drew a con-
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tinuous arc. A 500-volt DC motor generator provided
the energy to run the transmitter. The two arc elec-
trodes were brought closer to each other until they
barely touched and the arc started or was “struck.” After
striking the arc the electrodes were slowly pulled fur-
ther apart, still maintaining the arc between them. A
rather large distance between the electrodes was possi-
ble after the arc was struck. It operated on the princi-
ples of plasma physics. The electrodes were drawn apart
until the operating current of the motor generator
reached 80 amperes, when the full operating power of
40 kilowatts had been reached.

With the arc operating at full power it was consid-
ered to be putting out power on a single frequency,
although the bandwidth of the transmitter signal wasn’t
particularly sharp. The frequency was changed by short-
ing out part of the tuning inductance with relays con-
trolled by the key. The tuning inductor and the antenna
formed the transmitter’s tuned circuit. The key acti-
vated a big contactor with numerous pairs of contacts,
each shorting out a small piece of the main tuning
inductor, which was very large. This was effectively a
frequency-shift keying method which occupied two
places on the radio spectrum—the desired frequency
when the transmitter was keyed and the undesired fre-
quency, or backwave, where the inverse of the code was
present when it was not keyed. The inductor was large
in part because of the continuous operation of the arc
putting energy into it and also because of the power
level with which arc transmitters were operated. Due to
the large size of the inductor, arc transmitters usually
operated in the region of 2,000 meters (150 KHz), or
greater, well below the frequency range of the modern
AM broadcast band. NPG's 40-kW arc station operated
on 4,800 meters (62.5 KHz) and 8,600 meters (34.9
KHz). Because of this characteristic arc transmitters
were never known to have been used on authorized
amateur radio frequencies. They were physically too
large to operate anywhere near 200 meters (1500 KHz)
or the shorter wavelengths.

After Don had been stationed at San Francisco for
two months his commanding officer told him that the
transmitter aboard the S.F. lightship out in the harbor
was not functioning. The new operator who had been
stationed out there had been unable to repair it. Asked if
he could lend a hand Don replied “There isn’t a trans-
mitter made that cannot be repaired.” Don had the sup-
ply boat drop him off during the next scheduled visit.
The station had a modest half-kilowatt spark transmit-
ter, and used the call sign JB1. He got the transmitter
back on the air within a day. Since the next trip the sup-
ply boat would make was two weeks away, Don made a
complete set of drawings and operating instructions for

the receiver and transmitter, as well as of all the station
wiring and antennas. The original manual was left at
the lighthouse station and a 75-page carbon copy was
brought back for the shore station and kept as a backup.
After a two-week stint aboard the lightship, the supply
boat picked Don up and he returned to the base at San
Francisco.
Don continued,

Well, by and by, they posted on the bulletin board
‘Volunteers for Manila sign up here.” The Navy was
going to put in a 300-kilowatt arc transmitter over
in the Philippines, and they wanted volunteers. Most
people don’t realize that the Navy, at least in my
day, was strictly voluntary. They didn’t send a man
anywhere; you volunteered for it. Consequently, the
gripes were relatively few — you had already volun-
teered to do whatever you were doing. In the first
place, there wasn’t anybody in the Navy that hadn’t
volunteered to join. Second, there wasn’t anybody in
the Navy on any base that hadn’t volunteered for
that base. Well, Larry Lynde and I wanted to get out
of the darned place at NPG. We were tired of han-
dling the communications for the Pacific coast. We
wanted to get out and see the world, so we volun-
teered to put in the 300-kW station in Manila. You
see, we decided that we were going worldwide and
the Philippines was a possession of the United States
at the time. So Larry and I put our names up there
on the list. Pretty soon they said, "All right, you fel-
lows can have two weeks’ leave, and when you come
back we will send you over to Manila.” They didn't
want to send us overseas without our seeing our
families for a while first. So Larry and I went home
to Long Beach and we had a nice two week furlough.
While I was home I went down to see my cousins in
Newport. They were girl cousins and we danced
down in Balboa one evening and had a grand time.
Larry and I had a regular furlough. When we went
back up to San Francisco we found out that they had
scratched our names off the list. Under our names
there was a list of about 20 others that had volun-
teered for Manila also, and they wanted us at the
station in San Francisco.

That made us good and mad.

James Bennett, Don’s commanding officer, knew
when he had a good thing going. Here were a couple of
self-taught radio operators who loved to operate the
radio equipment and could fix virtually anything. The
40-kilowatt arc transmitter at his installation would
have lots of tender loving care as long as he could hold
onto these two young radio amateurs. It would take
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some fancy footwork on their part to get assignment
outside of San Francisco during their term of service in
the Navy.

During this period Don decided that he would like to
attend the Naval Academy at Annapolis. Aside from his
wanting another duty station, Don had the desire to
achieve the best performance possible. The academy
required very good grades on the part of the applicant,
as well as a certain amount of political influence. As
Don had both he thought that his chances of being
selected were quite good. In a Western Union telegram
to his father on October 24, Don wired: “Have Con-
gressman advise you immediately if his appointments
or alternates have been appointed to Naval Academy.
Can get excellent recommendations from my superior
officers who feel sure can pass requirements.”

Two days later William Wallace wired his congress-
man, the Honorable Charles H. Randall, and received a
response the same day. Mr. Randall noted, “Appoint-
ments not yet made Annapolis examinations and will
write you soon as reach Washington. Glad to appoint
son as principal or alternate.”

In those days each congressman could appoint one
candidate and one alternate to the Naval Academy. Mr.
Randall selected his appointments by examination. A
preliminary examination was to be held shortly and Don
was welcome to enter the competition. If there was one
thing Don loved, it was competition. Whenever he had
some spare time away from his normal duties, he was
studying for the examination. The test was broad in
nature, covering mathematics, engineering and naviga-
tion, along with a host of other topics. Don passed the
preliminary exam with flying colors and was one of the
twelve candidates eligible to take the remaining quali-
fying exam.

At this time he was sent to the Naval radio station at
Marshall, California for a few weeks. They were having
trouble with the transmitter site at Bolinas and the reg-
ular operator was too sick to work on it. Don’s com-
manding officer in San Francisco agreed to loan him
out for a while. The 300-kilowatt transmitter installa-
tion at Bolinas, KET, was owned by American Marconi
and was operated by the Navy during the war. It was an
installation to be proud of. The transmitter was one of
the largest in the world and often would be heard by
ships near the Asia mainland, some 5,000 miles distant.
The motor generator filled an entire room and, when
transmitting, delivered 600 amperes to the arc. The sys-
tem power cables were larger than a man’s arm and got
warm when the arc was running. It took Don and a crew
of a dozen men from the manufacturer three weeks to
restore the transmitter at Bolinas to operation at the
full rated power of 300 kilowatts. The motor generator
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DONALD CLARE WALLACE,
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A clipping of Don from the Long Beach Press in 1918.

was overhauled and its wiring to the arc replaced with
heavier wire. The contacts on the main transmitting
inductor were carefully serviced and even the feed line
connections to the transmitting antenna network were
refurbished. Don knew from long experience with his
own station that just one bad connection could cause
many headaches. Once the repairs were finished, the
transmitter was back on line and operating without a
hitch.

With the work at Bolinas complete, Don was
assigned to Goat Island, California. Along with his regu-
lar duties he continued studying for the Academy exam-
ination. While he was there Don paid a two-week visit to
the installation at Mare Island. After putting the station
in proper working order he proceeded back to Goat
Island. Upon his return in January 1918, he was pro-
moted to Chief Petty Officer. This was the highest non-
commissioned rank in the Navy and was considered to
be quite an honor for a young man just 19 years old.

The examination for Congressman Randall’s selec-
tion to Annapolis was just a week away and Don got a
short leave to study for it.

He returned to Long Beach to visit his family and
boned up for a few days. The examination was held in
the Federal Building in Los Angeles. Don felt good after
taking the examination and was confident that he had
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qualified for the academy. The results were announced
shortly after he returned to Goat Island. He had
achieved the highest score on the exam and received a
telegram from his congressman confirming his selec-
tion.

In a letter of commendation, the Communication
Chief of the Pacific Division noted:

Wallace has always been attentive to duty and I
have found him at all times to be a very efficient and
willing worker. His knowledge of radio apparatus and
Naval communications is far above that of the aver-
age worker of similar rating. . . .

In the actual process of attending the Naval Academy
the men appointed to it were transferred to the school
by the Bureau of Navigation of the Navy Department.
The transfers were implemented after the candidates
were selected from the list of eligibles recommended by
the commandants from the different Naval districts.
Due to political considerations, the commandants al-
ways followed the recommendations of their congress-
men. While the Bureau was reviewing Don’s service file,
a hitch developed in his appointment. It seems that
Naval regulations required that candidates must be
between 21 and 31 years of age. Those candidates who
had not attained their twenty-first birthday by June 1,
1918 would have to wait another year for admittance.
On that date Don would still be only 19 years old.

The commandant requested that an exception be

considered in this case, which was denied by the Bureau
of Navigation. At that point Congressman Randall inter-
vened on Don’s behalf. He wrote the Secretary of the
Navy and asked that an exception be made with CPO
Wallace. On May 4, 1918 Don’s father received a tele-
gram from the acting Secretary of the Navy, Franklin D.
Roosevelt. Roosevelt’s wire was brief and to the point:

Candidates reserve class Annapolis must be
twenty-one. No exceptions.

Don was disappointed at not being appointed to the
Academy, especially after qualifying for it and coming so
close to attending, but he was not going to let this set-
back dampen his enthusiasm. He might be too young to
attend the Academy, but he was still going to get out
and see the world while he was in the Navy and, while
he was at it, give his best performance as a radioman.
Besides, the Great War was still in progress. He might
get assigned to a ship in the European theater of opera-
tions and get more closely involved in the war effort.

While Don continued to try for a duty station over-
seas, he came to know another radio operator quite
well. Tony Gerhardt had been a wire operator before the
war and was quite proficient with the Morse code. When
times were slow at Goat Island, Don or Tony would send
as fast as they could with a speed key while the other sat
at a typewriter and copied.

This was called burnout and the object was to see
who could go faster than the other. During that spring

Don, second row right, and the Goat Island operators in 1918.
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they both got to the point where they could copy faster
than the other could send, perhaps 45 or 46 words per
minute on a speed key, or bug, in both the Morse code
and the International Morse code. Don and Tony be-
came close friends during this time. Meanwhile, Don
still signed up for an overseas duty station whenever the
opportunity arose. In June 1918 he was finally success-
ful.

Don recalled, “So Larry and I volunteered for every-
thing and the same thing happened each time. As soon
as we would see an assignment for volunteers and we
would sign up, plenty of people would sign up after us.
There were a lot of operators around there to fill these
assignments and the commanding officers wanted us to
stay around. We were hams, we would always fix the
equipment right, and we would make everything work.
We were always working something further away than
anybody else did — a ship over in Hong Kong or some
darned thing. We just loved it. Well, one day a list went
up for submarine duty. They needed operators for six
submarines that were going down to Panama. Larry
and [ signed up, and for the first time nobody else
signed up after we did. So we were assigned to subma-
rine duty. Well, that was very interesting and we were
in the same flotilla, same fleet of submarines, Larry
and 1. It took quite a bit of getting used to at first. It
seemed like every time I went through a bulkhead door
I hit my head. They were built for smaller people, you
know. After a while I got used to ducking when I went
through hatches.

“One day they issued orders to us from Washington:
‘radio silence: you can’t use your transmitters.” So
Larry and I wet our fingers and sent with the receivers.
The receivers were regenerative and used the Arm-
strong method of an oscillating detector, so they could
be heard for some distance on another receiver, like a
low-powered transmitter. Touching the receiver’s feed-
back coil changed the frequency of the oscillation, so
you could effectively frequency-shift-key the receiver’s
oscillator and communicate for a short distance. We
could talk about 20 or 30 miles on just the oscillator
in the receivers. Larry and I would ragchew up to 20
miles or so, farther than we could see each other, of
course.”

Don spent a total of six months aboard the subma-
rine O0-16 as its chief radio officer and developed a num-
ber of innovative ideas during this time. Characteris-
tically, submarines were unable to receive messages
while submerged. Don puzzled over this problem.
Transmitting was one thing, but one ought to be able to
receive messages, even under water. He found that by
operating the receiver on an independent battery dis-
connected from anything else and floating the receiver
ground away from the ship’s system ground, most of the
noise being generated internally within the sub was
eliminated. After some experimentation he discovered
that by connecting the receiver’s antenna input to an
insulated wire strung inside the submarine, messages
could be received for a short distance, even while the
craft was submerged. The Navy brass were quite im-

While aboard the submarine
Don used an IP-501 receiver.
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pressed with Don’s discovery. As Don was already the
highest enlisted rank and considered too young to be an
officer, he received a commendation from the Navy.

Don’s CW skills became even more honed, if that
was possible, during those 18 months. All of the shifts of
four hours on and four hours off, along with playing
burnout in his spare time, made the code second na-
ture. He could send both Continental and Morse in
excess of 45 words per minute, and his receiving speed
approached 55 WPM.

On the reverse of the operating license was a column
for the service record of the individual operator. It was
to be noted as “Satisfactory” or “Unsatisfactory.” Almost
without exception a commanding officer would note
either one or the other for the performance of the wire-
less operator. At the end of Don’s submarine service on
January 25, 1919 the ship’s Lieutenant commander
made the notation “Most Satisfactory’ on his license.

Don wanted to get on with seeing the world and
after six months aboard a submarine he asked for a
transfer. The armistice had been signed on November
11, 1918 and the Great War had come to a close. Al-
though Don’s submarine had visited Panama and the
East Coast of the United States he had not been able to
get into front-line action off the coast of France.

It is estimated that about 80 percent of the amateur
radio operators in the United States served in the armed
forces during the Great War, most of them as radio
operators in France. The contribution of these four
thousand young men was incalculable in the war effort.
One of the most fortunate circumstances in the history
of radio was the fact that, at the time these thousands of
trained radiomen were so badly needed, there were
some 6,000 amateurs and experimenters in this coun-

A tubular audion.

try. These individuals had been training themselves for
periods of typically five years in just the kind of radio
activity for which their skills were required. The superi-
ority of Allied and American communications was, in
many instances, the deciding factor of the close struggle
during the fighting in France. Commendattore Marconi,
who had demonstrated the first wireless transmission
20 years earlier, made the following observation of the
United States’ radio operators:

American wireless men are exceptionally well
qualified . . . A great deal of our communication is
carried on with low power and wavelengths in the
neighborhood of 200 meters — the exact type of
communication to which they are most accustomed.

Some commanders were even more emphatic in
their praise. General Russell, Chief Signal Officer of the
United States Army Signal Corps wrote:

On a certain occasion some remarkably clever
interceptions of German code messages were made
that enabled the Americans associated with the Brit-
ish and French code men to work out a solution for
the new code. . . . These code messages are the hard-
est kind of messages to copy, and in order to be sure
of getting the valuable messages, it has been neces-
sary to copy several hundred useless ones per day
over long periods of time under difficult conditions
and through interference which confuses all but the
best operators. The American operators were the only
ones who copied all the messages with sufficient
accuracy to be useful.

Edwin Armstrong, the inventor of the Armstrong
regenerative circuit which was used by all of the bel-
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ligerents in the war, was president of the Radio Club of
America when the United States entered the war and a
former radio amateur. He accepted a commission as a
captain and was placed in charge of the Army Signal
Corps Laboratory in Paris. There he invented the super-
heterodyne receiver, which one day would come to be
almost universally used in virtually all communications.
During the war the tube technology had been
rapidly moving forward. De Forest had presented a
tubular version of his audion in 1916. The first mina-
ture tube, the “peanut tube” or VT-5, was developed in
1918. That same year the Western Electric Company,
using tube technology, had developed a portable trans-
mitter-receiver for the United States armed forces.
“Larry and I would see each other when we got in
port,” Don continued, “and take our shore leave to-
gether. After a while we got tired of that and we put in
for a transfer. I was to be reassigned to the receiving
ship in Bayridge, out of Brooklyn, New York.” Don was
attached to the USS Rainbow, and was in charge of the
station WNY. “There were about 400 operators at the
station in New York. By that time the Navy radio
schools had really developed operators. There were a
few hams among them, but the Navy had sent the new
operators to school. They were good telegraphers and

A Vibroplex speed key.

they were capable people. About the same capability as
someone coming out of the radio school here locally,
before he’s been on the air. They hadn’t been on the air
yet and didn’t know what to do at the station. Some-
body in the group, the hams or old Navy men, was in
charge of showing them the ropes. I had been assigned
two absolutely green school boys on my submarine a
few months earlier. As long as there’s one fellow who
knows what to do, pretty soon they all know what to do.
They’re just as good as anybody else. They were smart
boys and they had passed the code, passed the techni-
cal, and here they were. Once they were shown how to
operate the station and worked it a few times they
picked it right up. Well, by and by, the new fellows
learned all of the equipment and operating procedures
fine and they were just as good an operator as you
would want to see. There were 400 of those new opera-
tors at Brooklyn. I had been upgraded several times
and was as high as I could go, being just 20 years old.”

Don was preparing to muster out of the Navy in New
York when he met his old commanding officer from San
Francisco. They chatted for a while and Don was offered
a once-in-a-lifetime opportunity.
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While Don was stationed aboard the USS Rain-
ow, he had renewed the acquaintance with his former
commanding officer from NPG in San Francisco. Don
recalled “The officer said ‘I am making up a bunch of
operators for the USS George Washington, and I can’t
find anybody in the whole 400 stationed here who
knows anything about arc transmitters. We are putting
on a 40-kilowatt arc on the George Washington for Pre-
sidential use. You're from the West Coast, do you know
anything about arcs?’ I said, "Oh, there’s nothing to
them.” “Just the man I want,” he said. So he put me in
charge of the George Washington.”

All of the newspapers back in Southern California
carried articles about Don’s assignment. The story in
the Los Angeles Examiner was headlined “Long Beach
Boy Is In Charge of Wilson Messages.” The Long Beach
Press carried a story labeled “Young Wallace Wilson’s
Radio Operator.” Other local newspapers carried articles
bannered with “Beach Boy On Wilson’s Ship” and “Long
Beach Youth is Wilson Ship Radio Man.”

The USS George Washington was the largest ship in
the United States fleet. She was a German vessel that
had been captured when the United States entered the
war in Europe two years earlier. President Wilson was
leaving for the Versailles Peace Conference in a few days
and the George Washington was to be his transporta-
tion to France. Don would have less than one week to
select operators, see that the new transmitter was
installed aboard ship, and have all the details worked
out.

Don recalled,

I picked out 35 operators for the trip. I sat down
at a table in the coffee room, and there was a bug
(speed key) and a buzzer on it. Nobody was using it,
so I sat down and started sending as fast as I could.
We had tried to send as fast as we could back at Goat
Island. Tony Gerhardt and I would try to burn each
other up. One of us would sit at the typewriter and
the other one would sit at the bug. We would see
who would make the other guy holler uncle. Well,
we got so that we could type faster than we could
send—about 45 words a minute.

So I sat down and started sending as fast as I

could. A big tall fellow came along and said "Hey,
Chief, do you mind if I copy that?’ I said, "No, go
ahead.” He sat down at the typewriter and started
typing. By gosh, he could copy me — as fast as |
could send. Perfect. I said ‘Do you want to be an
operator on the President’s ship?’ "Oh, sure,’ he said.
I got his name and address and turned it in. There
was one. I kept doing the same thing and pretty soon
I had my 35 operators for the trip.

Don managed to select the best of the telegraph
operators at the base. Word got around that to be picked
as an operator on the Presidential ship was a real
feather in one’s cap. Included in the 35 operators Don
selected was a young man named Fred Schnell. Fred
would join the ARRL staff after the war and had a close
association with Don in the decades to come.

“They all were fellows that wanted to do it. Now
that’s a different attitude, you see. They all loved it
every one of them. They were just so thrilled in finding
somebody that could send as fast as they could tackle.
Every one that I picked out could copy my fastest
sending. I can’t do that any more, but I could at the
time. I had such a skilled bunch of operators on the
ship that the reputation of their skill went on for years
after the voyage.”

Among the things Don had to do was prepare a list
of spare parts and equipment for the trip. If something
failed during the voyage, the only replacements avail-
able would be what was on hand in the ship’s store-
room. Along with the typical complement of spare insu-
lators were 250 cathode carbons. A pair of these held the
arc between them when the set was transmitting and
they would have to be changed daily.

“The Navy gave us a special tugboat that carried all
our baggage and the 35 fellows, and took us over to the
George Washington. We reported aboard and the place
was just alive with people installing a 40-kilowatt arc
transmitter. The transmitter, with its generators and
wiring and antennas and everything, was to be installed
in just three days; the ship was in port for only three
days.” The typical time required for an installation of
this magnitude was six weeks. However, the President’s
trip to the peace conference couldn’t be delayed, and the
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CPO Don Wallace, Chief Radio Operator for President Wilson.

work schedule had to be compressed to the time avail-
able.

The wireless set aboard the USS George Washington
was being modernized for the voyage. The existing one
had been installed some ten years earlier and wasn’t up
to meeting the demands of all the forthcoming Presi-
dential traffic. On March 4, the New York Times carried
the following article;

“New Wireless on President’s Ship. Will Enable
Him to Talk to Washington From Mid-Atlantic . . .
New wireless telegraph and telephone apparatus have
been installed on the steamship George Washington,
in dry dock at the Hoboken Pier of the Morse Dry
Dock and Repair Company . . .

It is expected that the President will be in contin-
ual communication with Washington until at least
halfway across the Atlantic. The wireless telephone,
in its present state of development, cannot be used at
so great a distance as the wireless telegraph, which
has a radius of from 3,000 to 4,000 miles.

The President and his party came aboard on March 4.

Along with his wife, and daughter Margaret, the Presi-
dential party included Secretary of War Baker, Chief of
the Secret Service Moran, Rear Admiral Grayson and a
complement of thirty to forty assorted aides.

“There were hundreds of men,” Don recounted,
“everywhere you looked. You could hardly do your own
work, there were so many. I watched them and the
George Washington was pulling out to sea when they
were still trying to tune up the 40-kilowatt arc trans-
mitter. They finally got it on the air a little bit, at low
power. Then another boat pulled up alongside when we
were way out in the ocean, quite a ways outside of the
harbor, and took them back to Hoboken.”

The George Washington and her complement of
escort ships left New York on Wednesday, March 5,
1919. A daily publication aboard ship was the Hatchet,
which had been started the year before. On March 11 it
carried the headline “New High Power Wireless Plant
Erected On Ship.” As well as describing the new station
the article went on to report that a radio compass had
been installed. “The radio compass, one of the latest and
most ingenious products of science, makes it possible to
locate the position of the ship without celestial observa-
tions by communicating with other stations. The chief
service of the radio compass is in thick weather when
such observations are impossible. By its use the George
Washington would be able to make her way through a
fog when close to shore.” The President’s ship certainly
had all of the latest and most advanced equipment avail-
able aboard.

“It was our baby now,” Don reminisced, “so we put
the transmitter on the air. Qur call sign was NEC. We
decided that we would send on the even hours and
receive on the odd hours. You couldn’t hear anything
on the whole ship when we sent with the 40-kilowatt
arc. Everything else went out of commission.” When
the arc was started, all of the receivers aboard had to
have their antenna inputs shorted. There was so much
RF floating around that they badly overloaded and
could easily burn out.

“So we sent the first hour at low power, just barely
enough to make the arc go, maybe five kilowatts. At the
end of the hour we slowly turned the transmitter power
up. Bang! goes a whole lot of stuff. So we all pitched in
and fixed the part that burned up during the hour that
we were receiving messages. We went on the system of
always sending for an hour and receiving for an hour.
We used my old idea, that nobody was to ask for
repeats. You send it good and the other guy has got to
receive it. We haven't time for repeats on this ship.
[Don laughed.] You couldn't listen for repeats anyway.
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The USS George Washington in 1919.

Once the arc is started, you can'’t break it, you see. It
takes a while to start the arc up again. So, we repaired
the transmitter while the fellows were receiving. They
did the same thing on the off-hour while the transmit-
ter was operating. The maintenance on the receivers
was performed during the hour of transmission. We
received the shore station at Annapolis.” The call sign
of Annapolis was NSS and they had a 500-kilowatt arc
transmitter which operated on 16,900 meters (17.75
KHz). “They sent the messages from the White House
to us. When we got out to sea we found out that the
Alexanderson alternator at New Brunswick, NFF,
sounded better. We could copy it easier, so we got them
to change to that.

“They objected to the change at first. There were
several rounds of messages between us. Finally, I said
it’s just better, we want you to use it. I demanded for
presidential use the 200-kilowatt Alexanderson alterna-
tor station, rather than the big station that had a 500-
kilowatt transmitter at Annapolis, because the code was
cleaner.” Each of the Navy shore stations had a charac-
teristic sound, similar to the unique sound that most
amateur transmitters had prior to the war. One Navy
transmitter might have a note that sounded rough or
mushy, where another transmitter from a different
manufacturer could have a sharp, clear note.

Only 20 Alexanderson alternators were ever built.
E.F.W. Alexanderson of General Electric developed the
technique of generating power directly at the desired

frequency rather than needing an arc to supply the
energy. It operated on a direct drive principle geared up
from a motor. The RF power that was generated in the
alternator was directly coupled to the antenna. This
principle was much more efficient than that of an arc
transmitter, which generates energy across a large por-
tion of the radio spectrum and couples the energy on
the desired transmit wavelength to the antenna. The
transmitter that Don requested to send messages to the
George Washington operated on the 13,600-meter
wavelength (22 kilocycles, or KHz). The Alexanderson
alternator was never used by amateurs because its maxi-
mum frequency of operation was perhaps 200 KHz
(1,400 meters), still well below the 200-meter wave-
length. The one remaining alternator still used com-
mercially as an emergency backup transmitter some 70
years later is in a Swedish military installation and oper-
ates an 17.1 KHz (the 17,500-meter wavelength). At
these low frequencies, the shore transmitting stations
required lots of real estate, due to the tremendous size
of their antennas.

“Well, day and night,” Don continued, “we sent on
the even hours and received on the odd hours. At the
end of the transmitting hour we would slowly turn up
the transmit power level until something blew up. Then
we would all pitch in and fix the transmitter during the
receiving hour. Each time that we repaired it we could
operate at a little higher power level. By the time we
got halfway over to Europe we were running 40 kilo-
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watts with the arc transmitter. I figured that we might
need the full power capability when we got over to
France.

“Once we got the power level up part way we blew
the bulkhead insulators right out of the wall. That hap-
pened the first day out. We had some spare insulators
and put them in and we blew them out also. So we
opened the doors to the radio room, wide open, and
strung Electrose insulators through the doorway. We
put up a whole string of them and put the antenna wire
in the middle of the insulators. That was our antenna
lead-in, out in the weather, The set was exposed to the
weather the rest of the trip. We never had a bulkhead
insulator that whole trip that would hold this 40 kilo-
watts of power.”

The General Electric Company had contracted with
the Navy to send an expert along, in case there was any
problem with the radio telephone system that they had
just installed. Their representative, Harold H. Beverage,
would become widely known in the years to come by the
antenna that still carries his name. As Don had quite an
interest in antennas, he and Beverage chatted at length
about various antenna designs.

The Hatchet carried another front page article about
the wireless on March 23. “G.W. Radio Phone Breaks
World Record On This Trip. Wireless telephone mes-
sages were sent daily to the USS George Washington on
the trip across.” The shore station could be heard most
of the way across the Atlantic on voice due to the size of
their transmitter and their huge transmitting antennas,
which covered hundreds of acres. After the George
Washington was halfway across the shore station could
copy only the telegraph messages from the ship.

The telephone mode of transmission was used only
when the President or a member of his staff wanted to
speak personally to another official back in the United
States. The telephone transmitter was a 3-kilowatt arc
rig. The big 40-kW transmitter was just too powerful to
try to modulate with the limited capabilities aboard
ship. The 3-kW transmitter was rather similar to the
phone transmitter that Don had built in 1913, except it
was somewhat more huskier, and the microphone was
water-cooled. Of course, the antenna was full sized, and
situated over the ocean it had a perfect ground system.

One day the President wanted to talk personally with
Josephus Daniels, the Secretary of the Navy, so Don
made all of the arrangements. Secretary Daniels was
patched by land telephone lines into the shore transmit-
ter at New Brunswick, New Jersey.

Don set up the spark telephone transmitter, with the
microphone suspended at the proper level when the
President was seated. As the microphone was in the
antenna feed line, and “hot,” one had to be quite careful
when speaking.

“I got everything all ready to go and the President
came in and sat down. We could hear Secretary Daniels
quite clearly, with only a slight amount of static. It
came time for President Wilson fo reply and there was
total silence; he was speechless. The President had the
worst case of mike fright that I had ever seen. Well,
after a few minutes I asked everyone to leave the room.
Even the President’s personal bodyguard had to leave.
The Secret Service Chief wasn’t too pleased with that,
but it was necessary. Then I chatted with Daniels and
assistant Secretary of the Navy Roosevelt for a few min-
utes. After ten or fifteen minutes Presdent Wilson reg-
ained his composure and everything worked out all
right. He had his conversation with them.” Politicians
have overcome this phobia in the decades since the voy-
age to Versailles.

“We handled all the presidential messages. Presi-
dent Wilson had been a college president at Princeton.
He liked the company of young fellows and he would
come down and spend most every afternoon in the ham
shack, the operating station of the USS George Wash-
ington, sitting in with the boys. I told him it was all

Secretary of War Baker conversing with Assistant Secretary of
Navy Roosevelt with a 3-kW arc phone rig.
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right as long as he didn’t bother them. So we all be-
came pretty well-acquainted with the President. On the
trip we were more interesting to him than talking with
his secretary or his staff up in his office.

“We would get an hour’s worth of presidential mes-
sages from the White House, and we would have about
an hour and a half worth of responses to go back. We
couldn’t send all of the traffic in the allotted time. So
when his secretary, the chief of staff, brought down all
the messages, I told him, *‘We are not able to send all of
those messages in an hour, we are behind a little bit,
and [ wonder if you wouldn’t tell the President to
shorten his messages a little bit?’ ‘What!’ the Chief of
Staff sputtered, ‘tell the President to shorten his mes-
sages?’ “I said, "Well, its just a question. We only have
an hour to send them at a time, and we are getting a
little behind, and we can’t send any faster. The keys
won't take it.’

These keys were pretty lumbering big old keys. They
had to be big to be able to key the arc transmitter and
you could send only so fast with them. Just in the
interest of keeping up, if you could shorten the mes-
sages a little bit, we could keep up and then they would
get over to the White House faster,’ ‘Well, all right.”
So after that they were shorter. [Don chuckled.] I will
never forget the reaction of the chief of staff. This
teenager telling the President to shorten his messages.”
[Don was twenty years old at the time.]

“I will describe some of the things that we had to do.
These keys actuated a large relay which shorted out a
section of inductance to change the frequency of the
transmitter. With an arc transmitter you don’t break
the arc, you change the frequency, and you copy the
higher frequency. This was the earliest frequency-shift
keying. The relays we put in there shorted the inductor
in about 15 or 20 different places. These series contacts
were great big lumbering things, about as big as a
stool. The keys controlling the relays just wouldn’t go
over about 20 words per minute. No way you could
send any faster than that. Our fellows were all good
senders, but the relays just wouldn’t have kept up. The
bulk of the relays was the limitation. They were just too
big to mechanically move any faster.

“At first the relays always burned up when we
increased the power. They couldn’t handle it. So that’s
one thing we did. We finally put each pair of relay con-
tacts across about a quarter or half turn of the trans-
mitter’s inductance. So there were about twelve con-
tacts, each shorting out a half turn of the inductance
instead of the whole bunch shorting out five turns to
change the frequency of the transmitter. We had pieces
of the inductor in every set of relay contacts. That way
we could clean the contacts on our down hour when we
were receiving messages and have good keying when

President Wilson and his daughter.

we transmitted on the other hour. The modified relay
system would hold the whole 40 kilowatts. But the orig-
inal system wasn’t possible to operate at all, even at
moderate power, the way they initially put it in. We
couldn’t have ever got the transmitter on the air with
full power.”

Realizing that a historical event was unfolding, Don
took several hundred pictures during the voyage. The
cameras that were available at that time were rather
large boxy things and the resulting negative was a six-
inch by eight-inch piece of glass, almost 1/8 inch thick.
They gave an excellent resolution in the resulting pho-
tograph, but the glass negatives were heavy and bulky to
store. These photographs give later generations a clear
view of Navy life aboard ship at that period of time.
Sixty-five years later the author discovered a box of
nearly three hundred glass negatives taken during the
voyage to Versailles.

The Hatchet carried a column called “Wavelengths.”
Information from the radio room that was of general
interest to the crew and passengers was reported there.
One column noted Assistant Secretary of Navy Roose-
velt’s report on Marine casualties in France. At locations
like Chateau-Thierry, Belleau, Soissons, Wood and St.
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Mihiel, brigade casualties approached one hundred per-
cent. The members of the armed forces who served in
the units in France had suffered tremendous casualties
in the new “trench warfare.” At that time the most strik-
ing geographic feature in France was a double chain of
snakelike trenches which began on the English Channel
and ended at the Swiss border, more than 400 miles
away. The great armies had faced each other since 1914
and the titanic struggles which followed were fought on
a fantastic scale with millions of casualties.

Besides the Great War, one other disaster struck the
world that decade — the influenza epidemic of 1918.
Worldwide the virus would claim 22 million victims,
over twice the casualties of the past four years of war.

“So we got over to Brest Harbor,” Don reflected,
“and we thought it would be a while before the around-
the-clock work schedules started again, while the peace
conference was in process. The Big Four Allied Powers
of the day had this peace conference and they were
going to split up the world and make peace. President
Wilson wanted to form an early version of the United
Nations (the League of Nations). He tried to do that; it
was his idea. Anyway, the President and his staff went
up to Versailles, which is a suburb of Paris, and that’s
where the peace conference was held. Well, we thought,
now we won't have anything to keep us busy for a
while. So we organized a baseball team and I was the
manager. We were going to play baseball and do a few
activities like that while we were in port. The next day,
into the radio room comes a fellow with a derby hat, a
chain around his hand, and a briefcase padlocked to his
wrist. ‘The President wants you to handle his messages
from the peace conference,” he announced. I said,
‘That’s a six-hour train ride up there to Paris and then
you have to go out to Versailles from there. Why
doesn’t the President send the messages over to the
French shore station at Lyons?’ ” The French station at
Lyons, YN, could run 250 kilowatts of power on the
15,500-meter wavelength (19.3 KHz) and was in regu-
lar contact with New Brunswick.

“‘Well,” the fellow in the derby hat replied, ‘the
President said they made a mistake in his messages and
you fellows don't make mistakes. He wants you to han-
dle his messages.’ There were two trains a day from
Brest to Paris. So, after that, every day, twice a day, in
came a courier with a briefcase full of messages which
we sent back to the United States. Consequently, we
were on regular duty the whole time that we were in
Brest. We had to run our regular shifts around the
clock for the next three months, which was unheard of
in the Navy when you were in port. There was always at
least one operator receiving an hour, and another oper-
ator sending an hour, plus fellows for mainteance. With
the transmitter modifications and maintenance rou-

tines that we had developed on the trip over the equip-
ment didn'’t fail any more; so we still organized the ball
team. I played first base, which I had played in college
anyway. We found some awful good ball players. Some
had played professional baseball and were pros and
there were also some semi-pro players. Some of our fel-
lows were just as good as players on the Angels or the
Dodgers. We played the teams that the other ships had
formed.

We would get on the equivalent of our 2-meter sets
of today. We had little phone transmitters all around.
There was one aft, one in the skipper’s bridge, and so
forth. The transmitters were 20 watts input, and they
operated on about 20 frequencies, in the vicinity of the
400-meter wavelength (750 KHz). They had been pri-
marily designed for intra-convoy communications
between the bridges of the different ships, so the cap-
tains could talk to each other. So we had these little 20-
watt sets to use while we were docked. Anyway, we
talked to fellows on the other boats with these sets. We
beat every ship, of course, but the team that the base
had we could never beat.”

The 20-watt sets Don used were the first commer-
cially made vacuum tube (carrier wave) transmitters
that ran moderate power and would transmit ampli-
tude-modulated voice. The recently developed tubes
were a single CW-933 (VT-1) in the receiver and a CW-
931 (VT-2), rated at 5 watts dissipation, in the transmit-
ter. These tubes would be the basis for most amateur
radio CW transmitters immediately after the war, until
transmitting and receiving tubes became commercially
available in adequate quantities two years later.

“We played the base regularly, every 3 or 4 days.
They liked to play us because we had the best team of
any ship. We found out later that when any fellow came
through that base they always found out if he played
baseball. The clearance fellows liked baseball and they
had a baseball team entirely of big league players. [He
laughed]. So we played them every few days and we
would play the other ships. We could beat the other
ships because they were like we were — they would
have one or two good players and a lot of college play-
ers. It was a lot of fun. We practiced on the ship be-
cause we couldn’t have much shore leave due to all of
the traffic that the President was sending us. That
meant operators on duty at all times and a lot of main-
tenance on the transmitter, so our time ashore was
pretty limited.”

The George Washington had come to Brest with a
number of escort ships. The Leviathan was one of their
escort ships on the voyage to France. As her presence
wasn’t required during the peace conference, she loaded
up with as many American soldiers as she could carry
and returned to the United States on April 17. Among
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The first carrier wave phone rig, developed by Westinghouse in 1918 for the United States armed forces. (Tnx Bruce Kelley and

the AWA).

its passengers was a rising star in the American Army,
Brigadier General Douglas MacArthur.

“There was this great big dining room on the
George Washington. This enormous ballroom, which
would hold 4,000 people, would also be used when the
President addressed the troops on board during bad
weather, or for entertainment. We had a dance there
the week before the ship returned to New York. The
French were very friendly toward Americans, what with
us helping them win the war. The ballroom was filled
with soldiers on the trip home.”

Once the Treaty of Versailles was signed, President
Wilson returned to Brest for the trip to the United
States. The treaty reduced Germany’s borders, gave
away its colonies in Africa, and extracted reparations for
all of the loss and damage during the Great War. Even
Winston Churchill urged revision of the treaty, seeing
in it the roots of another conflict in the years to come.
In another two decades the European continent would
again be plunged into war.

One Monday, June 30, the President boarded in
preparation for the return trip back to New York. The

ship was also carrying 6,600 returning American troops.
About 50 American soldiers had married French women
while they were stationed there and their brides were
accompanying them on the trip back. The next morn-
ing, at first light, the George Washington sailed. Now
that the 40-kilowatt arc transmitter had been operating
for three months without any serious breakdown, the
radio room routine was pretty standard.

During the return trip a number of congressional
bills required the President’s signature. A pouch con-
taining the bills had been dispatched on the eastbound
transport Great Northern from New York on June 24.
The President’s ship, proceeding at 16 knots, was 357
miles off the coast of France when the Great Northern
met her and the pouch was transferred. This, the first
time in history that such operations such as receiving
and signing bills in mid-ocean had occurred, was com-
mented on board as marking the record breaking ad-
vance in modern methods of communication. The event
was reported by the ship’s wireless room and relayed
from Hoboken to the Associated Press, where it was
syndicated across America on the wire service.
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While they were in the port of Brest, Don had experi-
mented with the new vacuum tubes. The commercially
built receiver-transmitter sets could not be modified, as
they were government property. However, there was an
adequate supply of spare tubes in the ship’s stock to
accommodate the building of an experimental bread-
board CW transmitter. Don applied 750 volts from the
ship’s generators to the plate circuit of a Moorhead 5-
watt tube and it developed perhaps 25 watts of power.
Once the circuit was functioning he connected it to one
of the ship’s big antennas. On the return trip they con-
tacted the Navy station at Otter Cliffs, Maine, while the
George Washington was still 1,200 miles offshore. That
was a record distance for CW transmission at the time.

The trip back to the United States took just under
six days. The ship planned to be quite close to the Amer-
ican shore on July 4, Independence Day. The President
wanted to address the troops aboard on that afternoon
and notified Don that he wanted the speech to be broad-
cast to the shore stations and nearby ships at the same
time. Don immediately began making preparations for
the broadcast.

Beverage and the other G.E. engineers had been
busy on the trip to Versailles. They had along a proto-
type CW transmitter that was not yet complete and uti-
lized the new experimental type “P” “Pliotron” tubes,
rated at 250 watts dissipation. Later this tube would be
known in the Navy as the CG-916 and a VT-10 in the
Signal Corps. Two “P” tubes were used in the master
oscillator. The output was amplified by 12 “P” tubes
connected in parallel. Beverage got the transmitter
working adequately after a few weeks in Brest and mod-
ulated it with a similar number of “P” tubes. In June a
voice contact was established by Don’s operators with
the shore station at New Brunswick. The fellows at New
Brunswick used a bank of 30 “P” tubes to modulate the
200-kW Alexanderson alternator. The communication
was of poor quality, largely due to the weak signals and
the noisy summertime conditions, but this was the first
two-way voice contact that had ever spanned the Atlan-
tic. However, the ship was going to be a lot closer to
America for the President’s Fourth of July broadcast and
Don decided to use the G.E. transmitter for that occa-
sion.

The President would be on deck for the speech and
the microphone would have to be camouflaged from
him. President Wilson, an excellent public speaker, was
still somewhat at a loss for words when a microphone
was in sight. Don and his operators were busy around
the clock preparing for the President’s broadcast. They
built up several stages of audio amplifiers with the spare
5-watt tubes in the ship’s stock, just in case. Once the
lines were run and the CW transmitter was fired up, the

engineers calculated that they had 3 1/2 kilowatts of
power to the antenna from the G.E. transmitter. Don’s
radiomen contacted the shore station at New Brunswick
for the final adjustments. Their tests were completed
and they were ready to go just one hour before the
President, flanked by Admiral Greyson, began addres-
sing the troops. Wilson took one look at where the
microphone was concealed and edged a few feet away.
Fortunately, the extra stages of audio amplification were
able to make up for the reduced volume coming from
the microphone.

During his speech, Wilson talked at length about the
war that had just ended and America’s contribution
toward winning it. He mentioned the close ties between
France and the United States and how he expected this
relationship to continue in the years to come. The
Statue of Liberty had been a gift from France 33 years
earlier and France’s participation during the American
revolution 110 years prior to that had been instrumen-
tal in America winning independence.

The long-wave station at New Brunswick copied the

President Wilson addressing the troops aboard the George
Washington on July 4, 1919.



The Statue of Liberty , taken from the George Washington in 1919.

Presidential speech and fed the received signal into
their transmitters. From there it was re-radiated on the
wavelengths of 8,000 meters and 13,600 meters. The
President’s broadcast was the first use of a high-pow-
ered CW station using tubes outside of the G.E., West-
ern Electric, or Westinghouse laboratories.

Several of the East Coast shore stations copied the
broadcast directly from the George Washington, and
ships up to 500 miles distant also reported good recep-
tion. This was the first broadcast by a President on the
high seas to his countrymen. The complete text of the
speech was put on the wire services and printed in all
the major newspapers across the country. The ship ar-
rived in Hoboken two days later and was greeted by

Governor Smith of New York and Mayor Hylan of New
York City. There was also a parade for the returning vet-
erans of the war.

When the celebration was over Don had his pictures
developed. Of his almost three hundred photographs
from the voyage, 30 were sold at a quarter each to the
Western Newspaper Union Photographic Service. Sev-
eral photographs were run in the New York Times and
other newspapers across the nation. At this time Don
also requested two weeks leave from the ship. He would
be leaving active duty soon, and wanted to get enrolled
in college back at Hamline. On August 21, 1919 Don
arrived in Minnesota to continue his education. He was
officially released from active duty on September 9.

The New York skyline in 1919.
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When Don returned to the Minneapolis-St. Paul
area, he started fall classes at Hamline. He considered
attending the University of Minnesota at Minneapolis
because their football team played a tougher schedule
than Hamline’s, but he didn’t have time to transfer his
previous college credits and enroll before classes began.
Don returned to his old fraternity house at 823 Snelling
and settled in for the fall semester. Then he began look-
ing for his radio apparatus which had been dismantled
in the spring of 1917, some two years earlier.

“I moved back into the fraternity house,” Don said.
“l was sad to hear that some of my fraternity brothers
would not be returning from the war. Most of them had
served in the Army in France and had a pretty tough
time of it. I went looking for the burlap sacks that the
radio inspector had sealed two-and-a-half years before.
They had all of the parts of my transmitter and receiver
of my 9BU station in them: the loose coupler, the oscil-
lation transformer, high voltage transformer, the
rotary spark, the audion, and so forth. Well, the sacks
had been opened and all the pieces scattered to the
winds. Some parts were in various projects that the fel-
lows had put together. Fraternity brothers can do that
you know — what belongs to one belongs to all. I gath-
ered up the few parts that were left for another set.”

Although the war had ended some ten months ear-
lier, the ban on transmitting by American amateurs was
still in effect. Receivers however, had been allowed in
the United States since the previous April. There wasn’t
much radio activity on the air. The first broadcast sta-
tion was still more than a year away; the only signals
heard originated from stations sending commercial and
government traffic and virtually all of them used the
Continental code. The transmission of voice signals out-
side of the experimental laboratories was still very rare.

Hiram Percy Maxim and the American Radio Relay
League led the effort to lift the postwar ban on trans-
mitting. QST resumed publication in June 1919. At the
urging of QST, ARRL members wrote hundreds of let-
ters to their congressional representatives asking for the
reinstatement of amateur communications. Secretary of
Navy Daniels had written President Wilson two months
earlier asking that oceanic and overseas communication
be controlled by the Navy Department. This surely
would have been the end of amateur wireless. Whether

President Wilson was influenced by the afternoons he
spent in the radio room of the George Washington chat-
ting with Don and his radio operators, most of whom
were licensed before the war, by the political pressure
brought to bear by the League and its members, or a
combination of the two is not known. The end result
was his decision to reinstate amateur radio. On Septem-
ber 26, 1919 the director of the Naval Communications
Service announced the removal of all restrictions on
radio amateurs and the resumption of authority by the
Bureau of Navigation of the Department of Commerce.

QST was the voice of the ARRL and had first been
published in December 1915. In September 1917 its
publication was suspended after just 22 issues had been
sent out. Seven months after the Great War, in June
1919, publication resumed. Its editor, Tuska, had to go
into debt to publish the last prewar issues. After the war
he wanted to go into the manufacturing business. The
League borrowed enough money from its members to
acquire the magazine and enable Tuska to pay his debts.
Without QST to keep the ARRL membership informed
and provide revenue the League might have faded away.
Without the ARRL to formulate and implement policies
for the amateur’s common good during the critical
period ahead amateur radio could have been severely
curtailed or have even vanished in this country.

Those amateurs who had been licensed prior to the
war found that their licenses had expired. The term for a
license at that time was still just one year. During the
hectic months at the close of 1919, the Department of
Commerce made special arrangements for the relicens-
ing of amateurs. In the rush, no provision was made for
amateurs to retain their prewar call signs. Allocations
were made on a first-come, first-serve basis. The radio
inspectors in each district were empowered to authorize
temporary operation while the licenses were being pro-
cessed. Each passing day saw dozens of stations coming
back on the air.

For those who are too young to have listened to a
receiver during this era, the experience is perhaps best
described by Arthur Budlong in “The Story of the Amer-
ican Radio Relay League™

“King Spark! Grown now to full maturity, devel-
oped and perfected by years of pre-war experience, it
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reached its highest peak in the succeeding eighteen
months. Glorious old sparks! Night after night the
mighty chorus swelled, by ones, by twos, by dozens,
until the crescendo thunder of their Stentor bellow-
ings shook and jarred the very universe! A thousand
voices clamored for attention. Five hundred cycles’
high metallic ring. The resonant organ basso of the
sixty cycle “sync’. The harsh resounding snarl of the
straight rotary. Character: Nervous impatient sparks,
hurrying petulantly. Clean cut businesslike sparks
batting steadily along at a thirty word clip. Good
natured sparks that drawled lazily and ended in a
throaty chuckle as the gap coasted downhill for the
signoff. Survival of the fittest. Higher and higher
powers were the order of the day. The race was on,
and devil take the hindmost. Interference. Lord, what
interference! Bedlam! Well, it could not be utopia.”

“When I went back to Hamline after the war,” Don
recounted, “/ set up an amateur station in the hall of
the fraternity house. I got a room on the third floor
again. They had only one room up there, but it had
four beds in it. I didn’t want to clutter up the room with
the radio set. The hallway was big so I set up a mini-
mum one-wire aerial and this receiver I had built up
after the war. It was very similar to my station before
the war. We strung a single wire between our roof and
the church steeple doun the street a couple of blocks.

“My station was constructed of all homemade stuff,
of course. Commercially made receivers and transmit-
ters were virtually nonexistent. The ones that could be
bought weren't anywhere near as good as what you
could build if you had some radio background. It was
essentially the ones you made that had any perfor-
mance to speak of. My homemade equipment was cali-
brated with pencil marks on the dial where you wanted
to tune and all that.”

With the lifting of restrictions on amateur radio Don
began work on his new transmitter. The easiest and
least expensive way to get back on the air was with a
rotary spark gap. Don was still sending home to his fam-
ily what money he could spare, so extra spending money
for a radio set was in short supply. Many of the parts he
used were homemade. He started working on the sta-
tion after the football season was over and finished
building the transmitter just as his new call sign, 9DR,
arrived on December 11, 1919. He had built a spark gap
rig for code transmission and also a 30-watt voice trans-
mitter utilizing a VT-2 five-watt tube (from the spares
on the USS George Washington?). This was one of the
first phone rigs specifically built for amateur radio use.
At that time there were perhaps a half-dozen amateurs

in the country that had the capability to transmit phone
signals.

Most amateurs used rotary or straight spark gap rigs
in their initial operation after the war. Elmer Bucher,
an engineer working at Marconi (which became RCA
after 1919), had published Practical Wireless Telegra-
phy in 1917. It became the standard text for radio
classes during the war and was widely reprinted. Upward
of 80,000 copies were in print and virtually every wire-
less experimenter or amateur had read a copy or had
one on hand for reference.

As soon as Don had returned to Minneapolis he
renewed his relationship with Bertha Lindquist. She
was in her last year of college. They had exchanged let-
ters during the war but hadn’t seen each other for over
two years.

Don made first string that fall on the Hamline foot-
ball squad. They were undefeated and the Tri-State
champions that season.

Don also got a job at night as a wire operator for
Great Northern Relay. What little spare time he could
find he spent reading technical journals and the current
radio magazines. QST, as well as Pacific Radio News and
Amateur Radio News were available. The Proceedings of
the Institute of Radio Engineers (IRE) was also a good
source of information. Don began to realize the tremen-
dous advances that had been made in the field of radio
during the war.

General Electric and Westinghouse had done a lot of
work the past few years with the methods of evacuating
vacuum tubes. The new tubes were no longer the fragile
devices in which the filament burned out in a few
months. However, tubes were still very difficult to pro-
cure. Five, fifty, and even 250-watt transmitting tubes
were now in existence for those who had some influence
and could afford them.

Marconi controlled the Fleming patent on the vac-
uum valve and in 1914 the Marconi Wireless Telegraph
Company had brought an injunction against the de Fo-
est Radio Telephone and Telegraph Company, restrict-
ing the sale of the de Forest audions. The suit claimed
that de Forest’s tube was an infringement of the Flem-
ing patent. However, Marconi couldn’t produce audions
as they infringed on de Forest’s audion patent. A stale-
mate. The result of the suit and countersuit was to
make audions very scarce. Marconi could make Fleming
valves but nobody wanted them. In response to the
demand, a number of “independent” manufacturers
sprang up and tubes such as Cunningham’s Audiotron
could be procured through this black market. Due to
the war effort, de Forest supplied audions to the armed
forces in 1917 and 1918. After the war the injunction
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Don's radio statio, 9DR, at the fraternity house in 1919, From left: slide rheostat, high voltage transformer, capacitor, rotary spark,
gap, oscillation transformer. At the top of the panel is the VT-2, and the real rarity, the microphone.

against him again became operative. Until the suit was
settled an interim compromise was reached; the Mar-
coni tubes would be manufactured by a third party,
Moorhead, and licensed by de Forest. The names of Mar-
coni, de Forest and Moorhead were printed on each tube
and Moorhead paid royalties to both parties. Gerald
Tyne in The Saga of the Vacuum Tube provides a de-
tailed description of the entangling suits and litigation.
However, it will suffice to say that the manufacture of
radio tubes would be quite limited for the next two
years.

In the fall of 1920 the ads for the de Forest audion in
QST noted, “Now free from all restrictions.” In the
midst of this litigation Western Electric had come out
with the 205B vacuum tube, which was a VT-2 stamped
as a 205B and intended as an audio amplifier for tele-
phone wire repeater circuits. The VT-1 and VT-2 tubes
were manufactured by Western Electric for the armed
forces during the war. Western Electric had bought the
audion patent rights for repeater applications from de
Forest prior to the war. After the war they stopped sell-
ing VT-1s and VT-2s and their ads for the 205B tube
contained a note which stated; “sold only for uses other
than the transmission and reception of radio messages.”

Virtually any amateur who procured a coveted 205B dis-
regarded the announcement. By the middle of 1920
there were perhaps 200 amateur stations in the country
that had a tube transmitter operating with CW trans-
missions. Only a small fraction of these operated on
phone.

That summer a radio telephone link was installed on
Catalina Island between Avalon and Long Beach, some
26 miles away. Although there were over one thousand
telephones in Long Beach, owned mostly by the afflu-
ent, there were just a few in Avalon. The half-mile deep
channel between Long Beach and the island had dis-
couraged attempts to lay a telephone cable in between.
Tube technology had progressed to the point where a
voice could easily and reliability be imprinted upon a
radio signal at moderate power levels. For the radio/-
telephone link the Department of Commerce had autho-
rized two wavelengths; 470 meters (638 KHz) from the
mainland to Catalina Island and 400 meters (750 KHz)
in the opposite direction, which allowed full-duplex op-
eration. At Long Beach the radio link connected to the
regular telephone lines via an operator. Telephone ser-
vice began on July 16, 1920. Most people who used the
telephone on the island were unaware that the call was
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going out over a radio set and that anyone who had a
receiving apparatus could listen in. With the improve-
ment in receiving technology, most days the radio link
was readable in the Los Angeles Basin and throughout
Southern California. It was about the most interesting
station to be heard by a wireless enthusiast as broadcast
stations were not yet in existence.

“Often during the evening,” Don reflected, “after
sunset on the West Coast, the Catalina Island radio link
came in clearly and the fellows were fascinated listen-
ing to these conversations. It was really quite exciting
once in a while because the people didn’t know they
were on the air. There would be a wife calling for her
husband over there saying “You better get home soon’
[laughter] and various things you can imagine. Well,
the fellows all liked to go up to my receiver and tune
that radio telephone station in. I let them use the set all
they wanted to.”

Don had to balance his available time between
school classes and homework, football practice and
games, amateur radio activity, the work schedule, and
his fiance. Bertha Lindquist graduated from school that
spring and in August of 1920 found a teaching job in
Buffalo, Minnesota. Along with all of his time commit-
ments that fall, Don found himself doing quite a bit of
commuting to Buffalo on weekends.

Harding had been elected President of the United
States, and took office that spring. Among his appoint-
ments was Herbert Hoover as Secretary of Commerce.
The Department of Commerce was the patron saint for
amateur radio. Mr. Hoover made it clear that he was a
wholehearted supporter of amateur radio and encour-
aged it all that he could.

At this time the big battle of spark versus CW was
forming. Spark signals were rather broad and, due to
this spreading of energy the typical distance of reliable
communications was somewhat limited. Many of our
amateurs had used the new CW transmitters, which uti-
lized a 5-watt tube, in the fields of France during the
war. These were the same little portable sets that Don
had used on the George Washington for communica-
tions between the ships in the convoy. The main varia-
tion between the Army, Navy and Army Air Force ver-
sions of the radio was the type of power supply. With
their meager power output they performed as well as, or
better than, many of the big spark rigs had before the
war. Tubes were still quite difficult to come by due to
the continuing litigation between Marconi and de For-
est. For many amateurs, a tube procured through the
military or their surplus system was the only one they
would possess for the next two years.

Due to their power being concentrated at a single
frequency, CW signals were quite difficult to tune in
properly compared to spark signals. Articles on CW

Don on the gridiron at Hamline in 1919.

receivers began to appear in QST in 1920. In June 1921
QST published an article by John Reinartz, 1QP, who
had developed a superior CW tuner. The next March an
article on an improved CW tuner, also by Reinartz, also
appeared in QST. Of the 5,700 amateurs currently lic-
ensed, those that got their hands on one of the precious
tubes would start experimenting with CW receivers and
transmitters.

In the summer of 1920 Don transferred from Ham-
line to the University of Minnesota at Minneapolis and
joined the DKE Fraternity at 1711 University. “The Uni-
versity of Minnesota was across the street from the
DKE house. In fact, the armory was right across the
street and I liked that because after football or basket-
ball practice all I had to do was take a quick shower
and come right across the street. It was one of the rea-
sons I picked them when I was being rushed. The uni-
versity wasn't far either. It was two blocks to the radio
station that Professor Cyril M. Jansky, Jr. had put
together, 9XI, on the third floor of the electrical engi-
neering building. That was one of the first amateur
experimental licenses issued after the war because he
was experimenting with radio circuits. He also had all
of us who wanted to add to the station bring our equip-
ment to school. I had brought some of my equipment
over there too. So I operated from the university,
besides having a workable station in the DKE fraternity
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house. Well, we put together a pretty good station at
the university.”

Professor Jansky was one of the noted radio instruc-
tors in the country. Only a few colleges offered radio
courses of any nature and the University of Minnesota
was quite fortunate to have him on their staff. The year
before, Professor Jansky had developed the undamped
wave transmitter. Jansky was quite pleased to have a
former Navy operator with a first class commercial tele-
graph license in his classes and soon had Don teaching
his radio class on Fridays.

“Jansky was delighted to have me in his radio
classes,” Don reminisced, “although I was taking a
major in money and banking, business law, things like
that. I had always heard that engineers were poorly
paid and I was in the age when engineers were not con-
sidered the same status as they are today. Today engi-
neers are well-paid and looked up to; in those days they
were almost looked down upon.

“I don’t know why, but the generation before mine
was all ministers. That was the ambition of many peo-
ple then, to be a minister. If you were a minister you
were the top man in your community. They had the
prestige and the good life and everything that went
with it. In my day the engineer was not important; the
businessman was suddenly the important man. So I
was taking business courses but my heart was over
there in the radio classes.

“Jansky taught one of the few radio college courses
in the country. I don't think there were over three or
four colleges in the whole country that offered radio
classes at the time. So I was very fortunate. I didn’t
have the calculus and mechanical background as the
other students had. There were twelve students in his
classes and they all became famous. One of them devel-
oped the first pictures by wire system for Bell Labs,
another one became the QST technical editor and later
started his own company, another one became presi-
dent of the biggest radio receiver outfit of the day. I
think virtually all of them became millionaires because
of their knowledge of radio when the industry was just
beginning.

“Jansky’s plan was that I had experience as a ship
operator. As far as we knew at the time, I was the only
one that had a radio-telegraph first class commercial
license in the state of Minnesota. Each Wednesday
night I would have a different one of these twelve stu-
dents assigned to me and we would keep the station on
the air all night. After we finished the broadcast that
evening we’d operate the ham station. We would take
turns sleeping in the cot provided there and our job was
to keep 9XI on the air all night.

“Initially, we had a spark transmitter and a tube
receiver at 9XI. The receiver’s bandwidth was very

broad by today’s standards, but in its day it was awfully
sharp. We had a standing joke that it was so sharp
maybe we could tune the sopranos out and leave the
rest of the singing, because we didn't like to listen to
sopranos.”

That summer Don had found a job with more flexi-
ble hours. He worked part time as a wire operator at the
North American Telegraph Company. It was also closer
to the university, so he spent less time traveling be-
tween school and work. From every paycheck he still
sent whatever he could afford back to his parents in
Long Beach.

QST began a column labeled “Calls Heard” in 1920.
Shortwave listeners from across the country and around
the world would send in lists of the stations that they
had heard. It immediately became very popular and
most amateurs who subscribed to QST thoroughly
scanned the reports, looking for their call signs. The
newsstand copies of QST did not contain this column;
one had to subscribe to the magazine for this informa-
tion to be in their issue. Due to their big stations with
high antennas and the large amount of activity, 9XI and
9DR began to appear quite frequently in the “Calls
Heard” columns.

That fall, more tube ads began to appear in QST.
Montgomery Ward and Company put out a catalogue of
high grade radio supplies, similar to the one Sears, Roe-
buck and Company had resumed printing after the war.
The number of licensed amateurs exceeded seven thou-
sand and was increasing daily.

The ingenuity of amateurs during this era should
not be underestimated. In February 1921 QST carried
an article about an amateur who had an advanced sta-
tion that operated spark, CW, and radio telephone, yet
the operator was living in the most reduced circum-
stances. The lad was but seventeen and had taken a full-
time job to help support his family. He had constructed
every last detail of his station himself. Using discarded
test tubes and the filaments from burned-out light
bulbs he assembled vacuum tubes. He had built a mer-
cury vacuum pump to exhaust the tubes and they had
performed as well as any manufactured ones that were
not yet available to the public. The total financial outlay
for his complete station was twenty-five cents—the
price of a pair of combination cutting pliers. An effort of
this nature was the true spirit of amateur radio.

Don recalled, “In the fall of 1920 Jansky assigned
me to be there at the station one night a week. So I
showed up every week and operated the ham station all
night. 9XI was a 1-kilowatt spark station. We had put
together a rotary spark gap transmitter that summer.
Earlier in the evening I put on a broadcast which was
the first regular broadcast in the Northwest. We used a
S-watt tube transmitter (with a VT-2) for the voice



40 DON WALLACE — W6AM

.,'lm’ljl'm ;

A VT-2 and UV-202 (5 watters), and a UV-203 (50 watts dissipa-
tion).

broadcasts, which was put together that fall as a class
project. Back east they referred to Minnesota as the
Northwest. Out here in Long Beach we would call the
Seattle area, Washington and Oregon the Northwest.
Minnesota is northwest from New York, in other words.
The western states were so thinly populated in those
days that no one considered them worth mentioning.

“Pretty soon the radio inspector came around and
told us that we would have to get an assigned broadcast
call sign from the Department of Commerce. We
couldn’t continue using 9XI; that was an amateur ex-
perimental call sign. Our broadcasts had become regu-
lar and were no longer experimental. So after Februray
1, 1921 we began to use the call sign WLB for the uni-
versity broadcasts and we continued using 9XI for ama-
teur radio work. The only other broadcast station that
we knew of was KDKA Piftsburgh and that was put up
by a ham named Conrad, 8XK. He had built an ama-
teur station with a pair of 50-watt tubes. He just ran it
as a broadcast station and called it a Westinghouse sta-
tion. So they had the honor of being the first in the
country with regular programs thanks to Conrad. The
University of Minnesota, 9XI, was second.” Early in
1921 another CW transmitter at 9XI was built. Professor
Jansky had obtained several VT-2s from the Signal
Corps and the students used them in the experimental
amateur transmitter.

“Jansky’s wife would bring out a few records to the
university station every week. She would go down to
the music store and get some records, much as the sta-
tions do now. I'd play those during the evening for a
while. In the meantime I had called up a few people and
got somebody to come by and give a talk. Among the
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speakers were the president of the university, the
mayor, and some representatives from the state legisla-
ture. They would come down and give us a ten-minute
talk for the radio audience. So we developed a suitable
radio audience. The people that listened to us had
mostly homemade sets because there wasn't anything
else available. We developed a nice clientele and a
bunch of fan mail.”

The broadcast boom was just beginning. Dozens of
small broadcast stations were coming on the air and the
public was becoming aware of this new entertainment
available. Many of the stations used but a single 5-watt
tube to transmit and on a good night they could be
heard up to 100 miles distant. Commercially built re-
ceivers were in great demand, but only a few had been
built. The first radios which had been specifically built
for broadcast reception had became available that year.

Receivers with names like Paragon, Grebe, Crosley,
Zenith and Aeriola began to appear in magazine ads.
Some of the early models didn’t necessarily work as well
as the better homemade sets and they were quite expen-
sive. But for those people who were not handy at build-
ing electrical projects the commercially made radios
were quite suitable. Among these manufacturers was
R.H.G. Mathews, 9ZN, who had earlier formed the Chi-
cago Radio Laboratory. Using the suffix of his call sign
he originally referred to his radio line in the ads as the
Z-Nith. A short time later the now-familiar name of
Zenith began to appear.

In late spring, Professor Jansky received a call from
the General Electric Company. They were going to open
a store in Minneapolis and were looking for someone to
run the radio department. G.E. inquired as to whether
the professor had a particularly gifted student he could
recommend for the job and Jansky recommended Don
Wallace. In June 1921, Don became manager of the
radio department of the Peerless Electrical Supply
Company at 227 West 5th St. which was owned by G.E.
His salary was negotiated for $125 per month plus a
commission of 2 percent of his gross sales.

The radio department of the new store soon became
very busy. Don was an excellent manager and also a
good source of information for customers. Along with
the broadcast boom there were large numbers of
radiomen returning from the armed forces who were
getting their ham licenses. By June there would be over
10,000 licenses issued by the Department of Commerce.
The enthusiasm of the amateurs was at a peak. The
ARRL convention that summer had an attendance up-
ward of 1,500 hams, representing nearly 15 percent of
the licensed amateurs in the United States.

In December 1920 RCA introduced two Radiotron
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Don (center) and Professor Jansky with a student in 1922.

receiving tubes; the UV-200 and UV-201. They were
about $5 each and would be used in many of the early
tube receivers.

The next spring RCA had announced the develop-
ment of a new transmitting tube. The UV-202, or 5-wat-
ter, was available for $8. That August the UV-203, a 50-
watt tube, was introduced. The 50-watter was for those
of more substantial means; one could grace your station
for the sum of $30. That amount of money represented
a week’s salary for many people.

After Don left active duty he had remained in the
Naval Reserve. During a two-week cruise the previous
summer he had been commissioned as an Ensign. Now
that Don was over 21 the Navy no longer had any
qualms about promoting him te an officer. He went on
a second two-week cruise in August 1921 and then
wound down his Naval Reserve activity.

That fall found Don with a full load of classes, play-
ing on the U of M Tri-State championship football team
under Coach Doc Williams, operating two radio sta-

tions, and working full time. Don and Bertha also got
married on November 24, 1921. Soon he became an
expert at budgeting his time. “At the end of the WLB
broadcast program my last year in school,” Don re-
counted, *“I would call my wife in Buffalo and talk for
five minutes. I would sign off the broadcast and then
talk to her with the broadcast transmitter. I had put
together a receiving set for her down there in Buffalo
where she was staying. Bertha and I had been going
together about five years and it was high time to get
married. We were getting older. I had been fo war, got
back, and it was time. She was teaching school in
Buffalo and she had a second-story room in a nice
home. The set was hooked up there and she would tune
in the university broadcast. Pretty soon, every Wednes-
day night, all the neighbors came to her house fo listen
to the broadcast program. It was the only station they
could hear and they particularly enjoyed the five-
minute talk I'd give her at the end of the program, my
personalized talk to her. That talk became so popular
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that it developed an even bigger audience than the pro-
gram itself had ever developed. All the mail and com-
ments we got, that was the most popular part of the
program. I had already signed off the broadcast part.
Talking to Bertha afterward, that was what fascinated
the people more than anything else on the program. So
you might say that [ was in the early days of broadcast-
ing. I broadcast most of my two years at the University
of Minnesota.”

In November 1921 the ARRL sent Paul Godley, 2ZE,
to Scotland in an attempt to hear American radio sig-
nals from Europe. Paul had developed the Paragon
receiver and he was considered to be one of the fore-
most receiver experts in the country. He set up an
antenna at Ardossan that was several hundred feet long
but just ten feet high. This antenna had been developed
by Harold H. Beverage, 2BML, at Otter Cliffs, Maine. It
was referred to as a wave antenna, typically being one
wavelength long, and reduced unwanted atmospheric
noise dramatically. During ten rainy and dreary Decem-
ber days, on a soggy Scottish moor in a rented tent,
Paul heard 27 stations from the United States

In the first week of November the ARRL had selected
those stations that would participate in the trans-
Atlantic tests. Stations heard over 1,000 miles distant
from their transmitting location were invited to partici-
pate. Earlier in the year the station at 9XI had been sup-
plemented with a new transmitter that employed four of
the Signal Corps VT-2 tubes. Don, operating 9XI and
running 150 watts input, qualified for the competition.

A group of engineers in Connecticut, headed by
Edwin Armstrong, wanted to transmit the first signal
heard across the Atlantic. In the last two weeks of
November they rebuilt the station of Minton Cronkhite,
1BCG. A 108-foot high antenna mast was added to the
existing 75-foot one at his location so a better antenna
could be erected. Armstrong provided the three 250-
watt tubes that were connected in parallel for their
transmitter. With 2,000 volts from a DC generator on
the plates, the power input was probably in the vicinity
of 2-3 kilowatts. Godley heard 1BCG and telegraphed
the long-wave station at Caernarvon, Wales, MUU. They
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passed the information to the long-wave station at New
Brunswick, WII, and Armstrong was notified that a mes-
sage should be sent by Cronkhite. That year 1BCG,
operating on 230 meters (1300 KHz), was the first and
only station to pass a message to Godley in Scotland,
who was set up as a receiving station only. A British
operator, W.R. Burne, 2KW, also copied the complete
message from Cronkhite to Godley.

Don and several of his classmates took turns man-
ning 9XI during the ten days that the trans-Atlantic test
was in progress, but their 150 watts on the 300-meter
wavelength (1000 KHz) wasn’t heard by Godley. After
Godley’s successful receiving experiment, the wave
antenna that he used for receiving came to be known as
a Beverage antenna.

The trans-Atlantic tests had demonstrated that prop-
agation, the refraction of radio signals off the iono-
sphere and back to earth, was a reality on the short
waves. Nicola Tesla had first observed the phenomenon
two decades earlier at his laboratory in Colorado. The
long-wave stations had accomplished trans-Atlantic
communication by means of ground waves, but opera-
tion at those low frequencies required huge antennas
and enormous amounts of power.

Two months later, in February 1922, Minneapolis
was hit with a tremendous ice storm. All telephones
lines leaving the city, and most of those within, were
useless. Don, operating at 9XI, handled outgoing mes-
sages and a mountain of incoming traffic for City Hall
as well as for his neighbors for a 3-day period. Boyd
Phelps, operating 9ZT at the Minneapolis courthouse,
provided a similar community service. After three days,
weather conditions finally improved enough for the util-
ity companies to repair the downed telephone and
power lines. In the years to come amateur radio was to
provide similar public service assistance.

Throughout the 'twenties the great majority of ama-
teur radio operation was traffic handling. Only a few sta-
tions would have adequate equipment and antennas for
long distance (DX) contacts. Standard telephone calls
between cities were quite expensive and simply not pos-
sible in bad weather. Mail went by train and a penny
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postcard could take a week or more to reach its destina-
tion across the country. In traffic handling, the amateur
accepted a message from a local citizen and passed it
over the air to an amateur radio operator closer to the
message’s destination. The message might be relayed
from station to station several times through the night
until it reached the desired city. The amateur at that
city filled out a radiogram, which was mailed like a
penny postcard, and dropped it in the mailbox. The local
mail delivery was usually within a day. In this manner
the first contact between Hawaii and mainland United
States occurred on January 18, 1922. AH. Babcock,
operating 6ZAF in Berkeley, worked Cliff Dow, 6ZAC on
Maui. Without any fanfare, the two stations passed
ARRL message traffic between their cities.

That spring the Radio Corporation of America (RCA)
put out a catalog entitled “Radio Enters the Home. How
to enjoy popular Radio Broadcasting; Complete Instruc-
tions and description of apparatus.” The catalog also
contained the latest tube that RCA had developed the
summer before, the Radiotron Model UV-204. The tube
was rated at 250 watts dissipation and could be pur-
chased for the modest sum of $110.

Due to the proliferation of broadcast stations and
broadcast listeners (BCLs), voluntary quiet hours were
being observed in the evening by many amateurs. Be-
tween 8 PM and 10:30 PM, when most broadcasts took
place, amateurs were asked by the ARRL to refrain from
transmitting. The operating wavelengths of broadcast
stations were located very close to amateur wave-
lengths, which resulted in excessive interference when
an amateur transmitter was used near a broadcast radio.
After 10:30 at night, when the general public went to
bed, the amateurs would come on the air. Meanwhile,
Don was getting ready to move out of the DKE frater-
nity house. Bertha’s contract with the school district in
Buffalo was up for renewal at the end of the spring
classes, and she returned to Minneapolis. She and Don
rented an apartment at 1830 Stevens and moved into it
in June. Don’s first son, William Wallace II, was born on
August 24, 1922, exactly nine months after they were
married.

The summer of 1922 found Don spending a lot of
time working on his amateur station. During the longer
days the radio propagation was not as good and the
noise level was higher. The longer and warmer days also
made it easier to do antenna projects. Don had selected
a location that made it easy to put up a good antenna
outside. In a note to QST in the fall of 1922, Don
described his station:

The present station of 9DR was erected about fwo
months ago. The aerial consists of two wires, flat

top, between two apartment houses. Height above
ground about 70 feet and height above apartment
house about 20 feet. A 9-wire fan counterpoise 10
feet high covers a great portion of the area between
the two apartments.

A radial counterpoise served to form a capacity
ground, which was very effective in rocky or sandy
soils with poor conductivity. It had to be of sufficient
size to have considerable capacity to ground, there-
fore, it should cover as much ground area as possible
yet be free from self-resonance effects. Its height was
not critical but should allow clearance to walk under-
neath it and yet not be high enough to reduce the
effective height of the antenna.

The transmitting set can be noted at the right hand
side of the picture. Two 50-watt tubes are used in paral-
lel as oscillators, current for the plates being supplied
from the AC power mains rectified by two kenotrons. A
kenotron was G.E.’s and RCA’s name for a rectifier.
Each UV-217 kenotron would put out 150 watts of DC
power for a UV-203 amplifier tube. For the low-power
CW stations, the UV-216 kenotron would put out 20
watts of DC power to run the UV-202 amplifier tube.

Radiation is at present 5 amperes, although the

RCA published Radio Enters the Home in 1922.
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radiation was as high as 6 1/2 amperes before the aerial
was raised above the apartment house. The plate cur-
rent is 200 milliamps and AC is used on the filaments.
Reversed feedback connection as used by a great many
amateurs is used with a small variation. Both counter-
poise and ground are used and the entire set is designed
to operate as a relay transmitter, the changeover from
receiving to sending being remarkably quick. One
switch does the entire operation with a very short
throw. The bulk of the receiving is done on a single cir-
cuit receiver in combination with the GE AA1400 De-
tector amplifier, using Western Electric phones. If at
any time the signals become unreadable, the Radio fre-
quency set to the left of the picture is used. This set is
still in the process of development, but is working very
satisfactorily at present. Its main disadvantage is due to
the sharpness of tuning, so it is only used when the sin-
gle circuit set will not bring signals in properly. (This
receiver would become widely known in the years to
come!) Either set can be tuned with shutting off the
other, so that the change from one set to the other can
be effected in a very few seconds.

9DR is a one man station, being situated in the cor-
ner of the parlor, more or less to the detriment of the
aesthetic proportions of the parlor, as one might judge
from looking at the picture.

Don's radio station, 9DR,
| in early 1922.

The operating hours are from 9:30 to 11 PM on
about five nights per week. Considerable relay traffic is
handled. A 2-way communication has been maintained
with well over 60 distant stations during the last four or
five weeks. Hundreds of cards have been received dur-
ing the same time from as far as the corner states of
the United States. During one 10-day period, reports
were received from all districts.

Stations worked during the last few weeks include
2FP (New York), 5EK, 5DI, 52G (Tennessee/Texas/Okla-
homa), 7ZU (Montana), 8AB, 8AM, 8AXB, 8BEF, 8CAZ,
8VY, 8ZA, 8ZZ (Ohio/Michigan).

9DR has had four separate locations for the past
year, using a 5-watt portable set , but now has settled
down at the present location. It is believed that 9DR
will continue handling its share of Northwestern traffic.

Shortly after sending the station description off to
QST, Don received a new call sign assignment, 9ZT.
Apparently the ARRL was suitably impressed with Don’s
station. The February 1923 issue of QST carried a pic-
ture of 9DR/IZT along with the station description.

Don had a good income coming in from his job at
the store and, with his ability to buy items at wholesale
prices, his station continued to improve. This would be
a source of almost constant discussion between Don and
his wife in the years to come.
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Don graduated in June 1922 with a degree in
business administration. His father, William, now the
vice president of the First Exchange Bank in Long
Beach, wanted Don to follow in his footsteps and
become a banker, but fate was to take him on a different
career path.

His interest was in radio and he elected to remain as
manager of the radio department of the Peerless Elec-
tric Company in Minneapolis for General Electric. Re-
calling those days Don said, “Professor Jansky and I
remained friends all of our lives after I graduated from
college. Jansky apparently liked me so well he sug-
gested we have lunch together once a week. He would
come down to the store where I worked to meet me.
The G.E. Company had hired me back while I was still
in college, the year before, on his recommendation.
Jansky and I would have lunch every Tuesday and talk
over radio related events. Well, in the years to come he
became the ARRL director of the Dakota Division.

After all he was the trustee of 9XI, and he made a
fabulous director. In fact, he was so highly regarded
that he was also appointed to the Hoover Commission
and the Federal Radio Commission.”

Amateur CW stations were becoming more common
and they could work other stations farther away than
spark stations. The main limiting factor was hearing
other CW stations through the racket created by local
spark rigs. One evening Don worked Donald Snow, 6RD,
in Mountain View, California. Snow was running 50
watts CW with a Leyden jar (chemical) rectifier. Snow
wrote on his QSL card, “Good work OM, glad to get ur
sigs. Please listen for 6’s, and QSL on getting my sigs.”

By passing the higher amateur theory and code
requirement in the fall of 1922, Don had received a spe-
cial call assignment. “92T was my call sign. The sta-
tions that had a Z prefix had special privileges. They
were officially allowed up to 220 meters (1360 KHz),
where the general class license amateurs were only
allowed up to 200 meters (Their band was 150 to 200
meters, or 2,000 to 1,500 KHz). In other words, we had
what today is considered extra class licenses. The in-
centive plan was already there. If you could pass the
code, I don't think it was very fast, about 20 words per
minute, you could apply for a Z call sign, and have the
extra 20 meters of operating wavelength (150 to 220

meters). Everybody used it anyway, but 9ZT also had
the use of 375 meters (800 KHz). At that time every-
body felt that the longer wavelength was better.”

The number of licensed amateurs after the war grew
at a tremendous rate, and by mid-1922 there were over
14,000 licensed stations. The radio laws of 1912 had
remained intact, but in 1923 their interpretation by the
Department of Commerce was changed so that only
those wavelengths specifically mentioned were autho-
rized for amateurs. Undoubtedly the emerging commer-
cial interests had brought pressure to bear for this re-
evaluation of the radio regulations. Those amateurs
with standard licenses were authorized to use the 150-
200 meter wavelengths. For those few like Don who
passed the amateur first grade test, the 200 to 220-
meter region was added. Any extra authorized wave-
lengths, such as 375 meters, were noted on the individ-
ual’s license. The experimental stations with the X-
suffixes did not have any wavelength restrictions.

In an effort to help keep the amateurs within their
authorized wavelengths, the ARRL set up Official
Wavelength Stations (OWLS) among its members. The
great majority of amateurs had home-built equipment
and no accurate way of calibrating it. OWLS stations
such as Don’s had the new General Radio wavelength
meters. They would usually operate on just one or two
wavelengths during the evening or night and give their
wavelengths often during transmissions. In this manner
those stations monitoring could calibrate the dial of
their receiver and adjust the frequency of their trans-
mitter accordingly.

In a typical correspondence with Don, ARRL secre-
tary Warner noted:

Station 9BAB, operated by Issac Johnson, Waseca,
Minnesota, is in trouble with some BCL’s (broadcast
listeners). We are interested in ascertaining whether
or not he has been operating on legal wavelengths.
Will you be good enough to drop me a line and advise
what you know about this station. In particular, can
you definitely say that you have heard it exceeding
200 meters, etc.

In a brief letter Don noted the following wavelengths
used by 9BAB: 211 meters and 205 meters. He then
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helped Johnson get back below 200 meters with the rest
of the general class amateurs. The ARRL performed a
real service for both the amateurs and the BCL’s in try-
ing to keep the amateurs’ transmitted signals within
their authorized wave lengths.

In the fall of 1921 the hams first collided with the
broadcast listeners in a big way. At that time other radio
services commenced efforts to appropriate large slices of
the amateur radio spectrum. The ARRL was kept busy
by helping the amateurs fend off these intrusions. In
1922 de Forest estimated the American listening public
at over one million. He shrewdly predicted that there
would be five million BCL’s in two years, and 20 million
by 1927.

During 1923 Don’s amateur station was in a state of
continual change. The receiver was redesigned and
rebuilt several times. The early spherical audions were
initially replaced by de Forest type T tubular audions,
and then later with some of the new lower noise and
higher gain receiving tubes that had become available,
RCA’s UV-200 and UV-201A. Since the patent litigation
between Marconi (now RCA) and de Forest was finally
settled, tubes were being manufactured at an incredible
rate. So many people were building radios that distribu-
tors couldn’t keep tubes on their shelves.

The two 50-watt tubes in Don's transmitter were
starting to get a bit soft and their output power was
diminishing, so he replaced them with the latest trans-
mitting tube available from RCA, the UV-204. It was
rated at 250 watts dissipation, and would run a kilowatt
input when pushed to the limit. This was a commercial
version of the “P” tube in the G.E. transmitter that he
had used on the George Washington, with end fittings
added instead of just wires protruding from the glass
envelope. The UV-217 Kenotron rectifiers had been
designed specifically to compliment the UV-203 50-watt
tubes and couldn’t supply the higher power that the UV-
204 transmitting tube required. Don built a Leyden jar
rectifier to supply the DC power for his transmitter. The
Leyden jar chemical rectifiers had been described in the
February 1921 issue of QST, “An Electrolytic Rectifier
for CW”, and their implementation had been refined in
subsequent articles. Don’s transmitter was redesigned
to a Hartley circuit with the antenna tapped right into it
and the high voltage isolated with a blocking capacitor.
He had the local power company install a separate five-
kilowatt pole line transformer for his house so his lights
wouldn’t blink when he was transmitting.

Don had built from scratch his transmitter, receiver,
and even the insulators supporting his aerial. He also
had developed an optical ferrometer to check the effi-
ciency of his transmitting tube, which was accom-
plished by visually comparing the ferrometer to the red-

ness of the plate anode of the UV-204. Don tuned up his
transmitter with an RF ammeter in the antenna feed
line by adjusting the tuning condenser for maximum
RF output. Counterpoise wires for the antenna were
added all around the lot until his automobile would
barely clear them when he pulled in the driveway. The
counterpoise wire system served to act as a ground con-
nection.

Although a few high-powered broadcast stations run-
ning several kilowatts had been installed in the New
York area by mid-1923, most broadcast stations across
the country still ran just moderate power, in the vicinity
of 50 watts or less. They were usually assigned a wave-
length of 250 to 400 meters (1200 to 750 KHz). Don’s
special call sign let him operate a transmitter in the fre-
quency range where these broadcast stations were
located. That year he worked several of them.

“Late at night 375 meters (800 KHz) was better for
certain distances,” Don reflected, “like 700-800 miles to
1500 miles. What I would do is get on the air on 375
meters, and | would have a broadcast station from
Atlanta tuned in, for instance. From Minneapolis it was
about 1500 miles away. I would get on 375 meters and
call the broadcast station periodically. It was usually
after midnight and I seldom bothered anybody near
me. Well, the engineer at the broadcast station was
always a ham, and sometimes he would be monitoring
the various wavelengths. If the broadcast station had a
receiver turned on sometimes I would get their atten-
tion and talk to them. They would break their program
for a minute, we would have a little chat, then they
would go back to their regular program.”

By 1923 Don had worked all states but one, Wyo-
ming. Some 11 years earlier Arizona had achieved state-
hood, bringing the total in the United States to 48. One
night Don was tuning his receiver and heard KFDF,
which was a broadcast station located in Casper,
Wyoming. Don called them on the 375-meter phone,
and they eventually noticed him calling. KFDF stopped
their broadcast and exchanged pleasantries for a few
minutes. The engineer then relayed to his local audi-
ence the details of Don’s station and the weather in
Minneapolis. Don received a QSL from KFDF shortly
after that. The ARRL did not offer the Worked All States
(WAS) award for another 15 years, but 9ZT is thought to
have been the first to qualify for it.

That year Don was on the air almost daily for a cou-
ple of hours, with the exception of when he had the rig
apart or the antenna down for repair. According to his
logs, 9ZT passed over 2500 messages in the 12-month
period. Almost anyone who was on the air that year
either heard or worked Don. A newly licensed youngster
with the call of 6BPI in Phoenix, Arizona, logged 9ZT



The Hoover Cup Station 47

and sent the report in to the QST column “Calls Heard.”
In the decades to come that young man’s call became
K7UGA, and Barry Goldwater would become well known
to the amateur radio community as their staunch sup-
porter in the United States Senate.

In May the Long Beach Radio Club and Radio
Journal held Trans-Pacific tests, which were coordi-
nated with the Wireless institute of Australia. The out-
standing stations were announced as 6JD, 6AWT, 3YO,
5AEC, 7BJ, 9AUL and, of course, 9ZT. Don was also
starting to appear in the various radio magazines more
frequently. In the section of “With The Amateurs” the
September Radio News carried an article labeled
“Station 9ZT, Minneapolis, Minnesota.” It described
Don’s station and antenna installation, and the im-
provements on it he had recently made. Sixty years later
a copy of the article was sent to the author by Vince,
WS8DB.

Don attended the second annual ARRL convention,
which was held in Chicago that year. The consensus of
the amateurs at the convention was that Don would
have an excellent chance to be selected as the Hoover
Cup recipient for 1923. Two years earlier Herbert
Hoover, the Secretary of Commerce, announced that he
would award a cup annually to the best amateur station
in the United States. In 1921 Louis Falconi, 5ZA in New
Mexico, won the cup and in 1922 Walter Ostman, 20M
in New Jersey, took the honors.

After the convention the Minneapolis Tribune carried
the following article:

Minneapolis to be in triangle for radio test. D.C.
Wallace’s station will link with others in Texas and
Connecticut.

The article went on to mention the continuing CW
vs spark controversy, which was then in full swing.

A few weeks later, Don received a card from Leon
Deloy, 8AB in France. They had met at the convention
and chatted about the possibility of amateurs establish-
ing trans-Atlantic communication on the short waves.
During the Versailles Peace Conference four years ear-
lier Don and his radiomen aboard the USS George
Washington had made the first two-way Trans-Atlantic
voice communications by a government station (or any-
one else!), which took place on the long wavelengths.
Deloy expressed regrets at not being able to visit Don
and his station in Minneapolis. Don was located too far
northwest for Deloy’s limited itinerary while he was vis-
iting the United States.

Earlier that year Professor Jansky had been ap-
pointed a member of the Hoover Commission. The com-
mission was studying the issue of mandatory quiet

hours, or hours when amateurs would not transmit.
The interference with broadcast listeners was at an all-
time high due to the many amateurs that had disre-
garded the ARRL suggestion of voluntary quiet hours.
Late that year the Hoover Commission voted to imple-
ment the mandatory quiet hours of 8§ PM to 10:30 PM
local time.

A lot of notable radio activity occurred in 1923. That
summer a ship went up to the North Pole and spent the
winter there, frozen in the ice pack. A team of scientists
wanted to study the Arctic first hand, and the ARRL had
been invited to send a radio operator along. Don Wa-
llace was their first choice for the trip, and he was
offered the position. However, his son Billy was not yet
a year old, and Bertha put her foot down. Don had to
pass on the trip. In late June, Don Mix, 1TS, left with
the ship Bowdoin as their radio operator.

By saving a little of his income each week, Don and
Bertha were able to accumulate enough money for a
down payment on a house. Don selected a lot that
seemed to be in a good radio location and commis-
sioned MacDonald Builders Incorporated to build their
house. It was completed in late November, and the
Wallace family moved in on Thanksgiving weekend.

Don had been working for Peerless Electrical for
more than two years. One day, the owner wanted to
have a talk with him. It seems that Don was a tremen-
dously successful salesman. So much so, the owner
claimed, that Don was making more money than he
was. Don’s contract was up for renewal and was going to
be rewritten. His salary would be $125 per month plus
one percent of his sales, essentially half of what he had
been making. Don recalled “The president said I was
making more than him and he would have to cut my
salary in half. He was quite convincing and even had a
tear in his eye; but I thought it was all just a perfor-
mance.” Don stayed with the store and continued to
make a good salary, but after that he was somewhat dis-
illusioned with the Peerless Electrical Company.

The overall economic outlook in the United States
had improved in the past year. Unemployment was low
and consumers now had more buying power than ever
before. The stock market started an upswing that con-
tinued for the next six years. Don no longer had to send
money home, as his father had paid off his debts and
was now on solid financial footing.

That fall the big push in amateur radio was to estab-
lish two-way communications across the Atlantic. U.S.
amateurs had been heard in Europe the previous year,
but a two-way contact was yet to be made. The output
power of Don’s UV-204 transmitting tube was falling off,
so he replaced it with the latest Radiotron tube avail-
able, the UV-206. This tube, considerably more expen-
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sive than a UV-204, had a higher power dissipation, 500
watts, and would comfortably run 1-1/2 kilowatts input.

On November 27, 1923, Fred Schnell, 1MO, worked
Deloy, 8AB in Nice, France using the 110-meter wave-
length (2700 KHz). Schnell had been one of Don’s oper-
ators on the voyage to Versailles 4-1/2 years earlier.
John Rheinartz, 1QP/1XAM, who had designed the
transmitters in use at all three locations (See QST, June
1922), worked Deloy the same night. Don had moved
down to the 110-meter wavelength also but his antenna
mast had blown down that day. His antenna was draped
across his roof and the tree out front, so he had to con-
tent himself with listening to Schnell and Reinartz work
Deloy. Don got the mast back up the next weekend and
eight days after the historic trans-Atlantic QSO, on De-
cember 5, he was heard by Deloy. Conditions were poor
that night and Schnell had to relay Deloy’s message to
Don in a 3-way contact. Don and Deloy made 2-way con-
tact the next month. Three days later, on December 8,
K.B. Warner, operating 1MO, worked British 2KF in
London, for the first Anglo-American contact. The
Atlantic had been bridged by CW, and so rang the death
knell for spark.

The commercial and government radio services sat
up and took note of the recent developments in amateur
radio. Amateurs had achieved trans-Atlantic communi-
cation with a small fraction of the power that govern-
ment stations required. It seems that these “useless”
wavelengths to which the amateurs had been consigned
were turning out to be the most valuable. The amateurs
now had to contend with serious attempts by other ser-
vices trying to grab their territory.

In December Don received one of the experimental
licenses that were rarely issued, 9XAX. Typical amateur
radio licenses were constrained by authorized wave-
lengths to transmit, maximum power input to the
transmitter, and in some cases the hours that transmis-
sion was allowed. Don’s 9XAX license read, “Any power,
any wavelength, any time.” Only a few of the “X”
licenses were ever issued, and the purpose of the license
was for experimental development and testing of radio
equipment. It was not to be used for standard amateur
contacts. Each year Don had to justify his use of the
license to the radio inspector in Chicago in order to
have it renewed for another twelve months.

On April 28, 1924 Don received the following letter
from the Secretary of Commerce:

The Board of Directors of the ARRL by unanimous
vote have decided that you are entitled to the
Department of Commerce Cup for 1923 in recogni-
tion of the notable efficiency of your radio station
and your activity in amateur radio work.
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Leon Deloy of France and Schell and Rheinartz in Connecticut
made the first trans-Atlantic contact in November 1923.

“It gives me very great pleasure therefore to pre-
sent you with the cup which has been sent you by
express. [ also desire to express my hearty congratu-
lations on the success of your work.

Yours faithfully,
Herbert Hoover.”

The “Hoover Cup” inscription states “The best all
around amateur radio station in the United States, the
majority of which is built by the amateur himself.” The
May 1924 issue of QST had an article entitled “Wallace
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Wins Hoover Cup”. The highlights of the article are as apolis. The electrical efficiency of the station suffered
follows: thereby (by local noise), but it was this or no radio at

9ZT is the near realization of a lifelong ambition;
namely, to have a workable and useful amateur sta-
tion (Don was just 25 years old). Compromises have
to be made in any set, compromises between effi-
ciency, practicability, workability, time of construc-
tion, and pocketbook. 92T was built and assembled
with considerable thought, having in mind the com-
promises necessary.

It is part of the obligation of an amateur to be
always in commission, somehow, some way. His
masts may blow down, transformers burn out, and
minor mishaps may occur. 92T has been in commis-
sion always. Scarcely any day has gone by in the
entire twelve months that this has not been true.

The entire set, so far as is practical, has been made
by the operator himself, even to the erection of poles,
adapting of transformers, winding of coils, and cut-
ting of plates.

The question has often been asked where the time
for operation comes from. This was planned long
ago. First by a location close to work, just one and
one half miles from the center of downtown Minne-

Don Wallace with his Hoover Cup in 1924.

all. By going to bed at nine and getting up sometime
after midnight for two hours, an average of eight
hours sleep per night helps in fitness for the day’s
work.

The transmitter utilizes one 250-watt Radiotron
tube. The meters and tube are in clear sight of the
operator; one glance tells all, and this feature has no
doubt saved the tube on more than one occasion.

It has been found poor policy to change waves,
and except in rare instances only two waves have
been used, 215 meters (1395 KHz) and 115 meters
(2600 KHz). French 8AB was worked on 115 meters.

Several months ago 9ZT received special permis-
sion to use low waves, but in the last week of
December 9XAX was received as a call for this type of
work.

The transformer is an old burned-out 3-kW line
transformer that was saved from the junk man. The
6000-volt tap is used into a 124 jar rectifier, lead and
aluminum. A faint glow is noticed when the whole
room is dark. The solution for the rectifiers consists
of ten gallons of battery water, two pounds of Twenty
Mule Team Borax, and a teaspoon of household
ammonia.

This receiver seldom picks up local interference
although the night of the WNP test relay 6BPZ (Cali-
fornia) fairly wiped (ARRL) President Maxim (1AW)
off the map. 1XAM (Reinartz) is worked on 56 meters
(5350 KHz) with ease.

9ZT has been reported from Alaska, New Zealand,
Australia, Hawaiian Islands, Mexico, Panama, South
America, Puerto Rico, Cuba, WNP, England and
France. Every province of Canada and every state in
the U.S. has been worked.

To put up a 100-foot mast is easy. To have it stay
there is different. In November 1923, the gang helped
put up a 100-foot mast. It blew down on Thanksgiv-
ing Day, as the Wallaces moved into their new home.
Using the 50-foot stub, 9ZT shot up to 114 feet. It
lasted a few days and then blew down the day of the
trans-Atlantic tests (with 8AB). The present mast of
85 feet was put up and it seems a joke next to the
others; however, it stays up. The other mast is out
front, and due to the wife’s suggestion it was only
made 60 feet high.

The flat-top antenna (consists) of six wires 60 feet
long. Eighteen-inch plate glass insulators are used
throughout. Using a broken three-cornered file, a
brace and plenty of turpentine, glass is drilled easily.
The shape of the counterpoise is more or less radial,
like spokes in a wheel, making a covered circular



Don Wallace, 9ZT, in 1923.
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The transmitter's Leyden jar power supply in the basement.

area 170 feet in diameter, thanks to the kindness of
neighbors.

Don’s neighbors were indeed very kind. All of the
antenna wire he had put up undoubtedly was not well
received by the neighborhood at first glance, but Don
has proved to be a very persuasive individual. The power
supply for Don’s transmitter occupied most of the base-
ment. Rectifiers were in the early stages of devel-
opment. The kenotrons that provided DC power for his
50-watt tubes were inadequate for the 1-kilowatt rock-
crusher he now had.

The 124-jar rectifier that Don mentioned was spread
out in a 6-foot by 6-foot area on the basement floor
directly below Don’s transmitter. The electrolytic “slop
jar” rectifiers had been developed three years earlier and
any amateur that ran several hundred watts or more of
input power with his transmitter had a similar system
installed, or had access to a high-voltage DC generator.
Each jar was the standard one-quart canning size Ball
jar. Thirty-one jars made up one quarter of the full-wave
rectifier. The output was 4,000 volts that ran up
through the ceiling of the basement and through the
floor of radio room where the transmitter was located.
The basement had to be kept locked so that little Billy

(now a toddler) wouldn’t accidently be exposed to the
high voltage when Don was transmitting.

The Hoover Cup was big news and many radio maga-
zines of the time carried the announcement, along with
the station details. The April 12, 1924 edition of Radio
World carried the article: “Hoover Cup Winner Gives Tips
On Transmitter Work.” The article noted,

“Aside from its value as a relay station for handling
message traffic, this station, 9ZT, is regarded as an
exceptionally valuable unit for emergency communica-
tion and has frequently been of aid while telephone
and telegraph wires were out of commission.” The
photos accompanying the article were of Don at his
station, and the Hoover Cup.

Killian Lansingh, 1BAN, wrote Don March 24 and
remarked, “Just a few lines to congratulate you on the
winning of the Hoover Cup, which I noticed in the radio
section of this morning's newspaper.” Most of the news-
papers across the country that had radio sections, and
there were many, probably published a similar announce-
ment.

At this point, most amateurs used a single 5-watt
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transmitting tube. For most households, the larger
tubes and correspondingly more expensive transmitter
components were simply not affordable. ARRL head-
quarters was issued a club station license that year,
IMK. The station they built used four of the 5-watt
tubes in parallel and was conservatively operated at a
typical input power of 20 watts.

In order to understand the motivation behind the
drive to continually upgrade and improve one’s amateur
radio station, a report written 15 years later by Fred
Schnell is quite helpful. In his Planning Committee
Report for 1938 to the ARRL Fred wrote:

“One of the most important departments of QST
was “Calls Heard.” The information fired the interest
of the amateur. That department delineated the indi-
cated performance of an amateur station better than
any other method. The one objective which was
growing up in the mind of the amateur was a louder
signal at a greater distance than that of his neighbor
in his own locality. The spirit was competitive and it
was educational. The amateur whose station was
regarded as being heard louder by more stations over
greater distances was, let us say, “Final Authority.”
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Every community had a Final Authority, and
it was to him the less successful amateurs
came with their questions and problems.
Final Authority reigned only as long as he
was able to show better records and better
performance of his station.

Being the Final Authority in the Minneapolis
area, and the northwest, was a role that Don
clearly relished.

During these events Professor Jansky contin-
ued to visit Don on Tuesdays. Don recalled, “We
would have lunch together and talked over what
we could do for amateur radio. So we decided
on having a convention in Minneapolis. I be-
came the ARRL director of the Dakota Division
in the summer of 1923. K.B. Warner (secretary
of the League) appointed me to the position.
During our meetings Jansky and I would talk
over matters that concerned the division. It was
very fine advice. Between the two of us we did a
lot of good things, we thought, for the League
and kept things going on a very even keel.

“It seemed to us that the ARRL wasn't a very
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democratic organization because K. B. Warner ap-
pointed all the division directors, who are equivalent to
our division managers of today. In other words, we
were his cabinet. We told him what we thought about
various matters, and then he did as he pleased. There
wasn't any say so by the membership at large except by
coercion. There was no election of their specific division
director. We decided that the league ought to elect their
division managers, and | wrote a letter to the dozen or
so division managers and suggested that we all vote
ourselves out of office and have a general election. We
submitted this vote to K.B. Warner and he went along
with it. The basis of the ARRL division manager system
was created and is still in existence.

“One of the things I said was that I did not think that
the amateur who ran the division should be in business.
I thought it was possible that some of the division man-
agers might use the position to further monetary inter-
est, and the league put that stipulation in there. I
thought they ought to be elected and changed periodi-
cally, which they still do. So they modified the original
proposal a little bit, they said you could be in the busi-
ness in a position where you don't make decisions. For
instance, you (N6AW, the author) would be eligible.
Whether you are an amateur or not there is nothing to
further your job (as a Senior Engineer at Hughes Air-

Fred Schnell, IMO, made the first trans-Atlantic contact in
1923.

craft) by doing anything with amateur radio directly. It
enhances your knowledge, but that is all right. I would
not be eligible. I would be now because I am retired.
But when I was in business as a manufacturers rep, |
did not want that kind of man to be eligible. They voted
it that way.”

Don was doing quite well at Peerless, even with his
reduced salary. He had also become widely known by
this time. Over 60 years later Guy Blencoe (W4AHVU)
still remembered Don well. “In 1924, when I was a
sophomore in high school in central Wisconsin, I drove
150 miles to a radio parts store in St. Paul, Minnesota. I
gingerly inquired about parts I could get to make an
amateur transmitter without having to spend much. I
had already built a receiver which worked well enough
to whet my appetite to transmit. The tall handsome and
accommodating man at the counter was none other
than Don Wallace, of 9ZT fame, before he came of
W6AM fame. After listening to my query about ham
parts, he went into a back room. He was gone about 15
minutes, but he arrived with an armful of ‘stuff.” He had
a capacitor made of two Bakelite plates about 3” by 6” ,
with alternate sheets of foil and wax paper; a coil made
of edge-wound copper ribbon; an old key; a pair of head-
phones (Murdoch as I remember) and an Electro
Importing Company catalog. He said if I wanted parts

Don Mix, 1TS, operator of WNP aboard the Bowdoin in
1923/24.



54 DON WALLACE —W6AM

D R "
S O Y A BETT () 7T (B T (O T (R T & Y

O The American Radio Relay League, Jur. ‘
Hartford, Conn,, . S. A,
TRAFFIC DEPARTMENT APPOINTMENT

DIVISION MANAGER

This Gertifies that D. G.

DahOla DIVISION

WallaCk

inted

__is ap

to this office.

Until further notice he is invested with all authorities

of that office and is subject to the rules and regulations of The
Ameriran Radin Relay League, Ine., in the performance of the duties

of the office which he hclds.

It is his duty to co-operate with all radio amateurs in his teritory in such
manner as will best further the work of The American Radio Relay League, Ine.

Diascthine ot Tt

Don's division manager certificate.

listed in that catalog, to write to him as he had quite a
stock of parts but no catalog at that time.

“I was scared to death that the price for all this was
going to be beyond my limited resources. When I
inquired as to the price he answered, ‘When I find a
young man as enthusiastic as you are, and so far from a
source of supply, just take it along and be my guest; the
stuff came from my junk pile in the back of the store
that I keep for situations just like this.” I nearly jumped
for joy and thanked him to the best of my youthful abil-
ity. That introduction to a radio ham made a great
impression on me and significantly influenced my
whole career. In a month or so these parts and some
others that I acquired became integrated into a ham sta-
tion and I went on the air as 9CAV. That simple begin-
ning permitted me to ultimately become a Colonel in
the Signal Corps. Upon retirement from the Army I
became assistant manager of the National Commun-
cations System.”

The plans of Don and Professor Jansky had been tak-
ing shape in the ensuing months. The first Dakota
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Division Convention was planned for the late fall in
1924. Don recalled, “While I was division manager I put
on a convention. Jansky and I cooked it up and we did
things I don't think have ever been done before or since.
Every month, for the entire year before, I sent out a
postcard with the date of the convention and where it
was. On it | had some feature; ‘Don Mix just returned
from the North Pole where he operated WNP, the
Bowdoin, in the Arctic expedition. Don Mix says he’s
coming to our convention to give us a talk, so you want
to be sure to hear Don Mix.” Next month I had another,
‘Fred H. Schnell, Traffic Manager of the ARRL, says
he’ll be at our convention. Fred is the first one to talk to
Leon Deloy, 8AB, in France. Fred did it on 110 meters
which was the first trans-Atlantic communication in
the high frequencies. Anyway, Fred says he'll be here
and everybody come to see him.” The next month
another little yarn like that — only one thing on each
card.

“Then I published a program which was pure profit. |
called some fellows up and in a matter of an hour I had



The Hoover Cup Station 55

sold enough advertising to finance the convention to
where we had the whole thing for 33, including the
banqguet. When we got through I found out we had
some more money left over so I gave everybody a free
dinner at the end besides. It was a tremendous success.

“We had half the ARRL members of the Dakota
Division attending that convention. Now if you had half
the members of any division today, you couldn’t get
them into a city; the percentage was fantastic. The
postcard a month—of course they were penny post-
cards—did it. But the ads were so profitable in the pro-
gram, that we had all this money left over. We gave
them a meal they didn't even bargain for, free. Now
that'’s unheard of too.”

The Bowdoin had returned two months earlier, and
Don Mix was the featured speaker. Aftewards MacMillan
predicted that no expedition would attempt to go north
again without radio equipment along.

“So the early days of radio were such that I feel I had
a little bit to do with the present organization. I think it
is better because of it and as a part of that they decided
to have an election for Section Control Manager (SCM).
So I was promptly elected as SCM for Minnesota, and
operated in that position in a minor capacity. Jansky
was promptly elected as division manager by the new
system, and he went to Hartford, Connecticut for the
ARRL meetings and contributed his bit. We continued
to have our lunches every Tuesday, so Jansky was well
informed of what went on the air through me, and what
to do. I think Jansky and I had a lot to do of the progess
of the ARRL in the early days.

“Maxim used to come to the conventions; he was a
great old man. He was one of the most wonderful per-
sonalities that ever existed. K.B. Warner was one of the
most skillful men I ever knew. Those two fellows orga-
nized the League and they had such an idea and were

so capable that I just can’t say enough good about
them both. A lot of people didn't like K.B. Warner; he
was a little bit of a recluse. He wasn’t hail-fellow, well-
met, by any means, but I liked him a great deal and
thought, ‘Well, we are certainly in good hands as long
as he is here,” and we always were.

“When I was a division manager, I suggested a life
membership, that we ought to be able to buy a life
membership in the ARRL. I bought one for the Univer-
sity of Minnesota Alumni Association (UMAA) for $50,
so I am a life member. I get the publications and solici-
tations for the scholarship funds that go along with it.

“I thought it would be a good thing for the league,
but Warner said the bookkeeping would be too compli-
cated. It wasn’t until 1972 that they had it available. |
am in the first group of course. I think I paid $125 for
it. But that was one of the ideas I tried to get over at the
time, that we ought to have a life membership. Of
course the funds, if properly administered, will do quite
well. The league under Dave Hooten (two decades later)
had a fabulous record of properly investing their funds.
They always made more money under Hooten, the
treasurer, than they needed. So that is what kept the
dues down so low for many years. There seems to be a
ceiling at which they can charge advertising and serve
their purpose. But Hooten always made a lot of money
on the side with the league funds and they always had a
lot of money on hand. He was a grand fellow and 1
knew him well. He finally retired some time back.”

Between his radio activity and working at Peerless
Electric Company, Don had become well known in Min-
neapolis. He had become widely known nationally in
1924 because of winning the Hoover Cup, and all the
publicity that came with it. He enjoyed the attention
and proved to be an able writer, judging by the articles
he published in the coming years.
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The Wallace family in 1924; Don, Bertha, Bill and Don Jr.

scrapbook. That’s a pretty good looking guy in the
photo!”

One of the local amateurs, Boyd Phelps, 9BP, was a
close friend of Don’s. They had attended Jansky’s classes
together and had spent many evenings operating 9XI
and WLB. Boyd was the previous ARRL Dakota Division
Manager and had been trustee of the 9ZT call sign for
two years at the Minneapolis courthouse prior to its
issuance to Don. Once Don had his station set up at his
new house Boyd and a number of the fellows often came
over to the Wallace’s on Saturday evenings; usually
around midnight, well after Bertha and the children
were asleep. Don and the fellows would sit up and oper-
ate the 9ZT radio set until dawn. Usually a couple of sta-
tions in Europe would be raised during the night and
several in Australia or New Zealand would be contacted
near sunrise. (See appendices 15 and 16) This was the
forerunner of what would later become Don’s annual
open house.

At that time the feedpoint impedance of an antenna
wasn’t well defined. There were a lot of theories around,
forwarded by engineers and mathematicians, but each
antenna installation had its own unique characteristics
due to the relationship of the antenna’s height above

ground, its proximity to trees and buildings nearby, and
any number of physical objects that created variations
in its radiation pattern. Repeatable antenna measure-
ments and related data were hard to come by. The rule
of thumb for amateurs was that one adjusted one’s
transmitter for the maximum antenna current (also
referred to as maximum smoke). The RF power that the
transmitter generated and did not transfer to the
antenna for radiation was reflected back to the trans-
mitter and dissipated as heat. With a powerful transmit-
ter such as Don’s this could be a considerable amount of
energy. Don had rebuilt his power supply with one of
the recently developed mercury vapor rectifiers in re-
cent months and he could now run upward of 2-1/4
kilowatts of power with the UV-206 in his transmitter.

After one particular night of operating with the fel-
lows at Don’s, Boyd Phelps noticed the ground wire that
went from the equipment and out the window to the
ground stake was rather warm. He asked Don to key the
transmitter while he went outside with a cigar. One of
the other fellows took a picture of Boyd lighting his
cigar from 9ZT’s smoking-hot ground wire.

Don had acquired a mercury arc rectifier that sum-
mer. The 124 rectifier jars of electrolytic solution were
very inefficient and with the UV-206 power tube the slop
jar system had been overloaded. At $35 the newly devel-
oped Mercury rectifier seemed like a bargain. The recti-

Boyd Phelps lighting a cigar from the 9ZT ground wire
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A mercury vapor rectifier

fier was shaped like a “W,” about 12 inches across by 18
inches high and two inches thick. The high voltage was
brought in at the upper points of the W. The low points
of the W were energized with 88 volts AC from a trans-
former. The tube was tipped slightly and the internal
puddle of mercury flowed across the 88 volt potential
and it sputtered for a few seconds until the chamber in
the middle point of the W filled with mercury vapor.
The tube was then tilted back to its original position for
normal eperation. Due to the power handling capability
of the tube and the large amount of heat generated, all
but the uppermost portion of the tube with the high
voltage leads attached was immersed in oil. This was
accomplished by suspending the tube over a five gallon
can filled with motor oil. The mercury arc worked so
well that the electrolytic rectifier system was retired
from radio use and Bertha could again use the jars for
canning. Another advantage of the mercury rectifier was
that it had been relocated to a corner of the radio room
and now the children could play in the basement with-
out fear of getting near the high voltage.

At that time there were less than a dozen amateur
radio stations in the United States with the capability to
run a kilowatt or more of power and that also had a
good high antenna. Consequently Don received hun-
dreds of letters with signal reports from all over the
world. A letter dated December 24, 1924 from A.L. Lord
in New Zealand noted: “You have been heard here work-
ing Z2AC (New Zealand). Signal strength equal to locals

on my 1 valve (one tube) receiver. Congratulations on
your excellent transmitter. It is sure reaching out as it
is heard here often.” (See appendix 16)

The next week Don received a letter from G.W.
Smithson in Auckland, New Zealand. In it he reported:
“I heard you on about 80 meters (3750 KHz). Your sig-
nals sure have kick, OM! They simply roared in . . .
You're easily the most QSA (strongest) of any American
hams I have ever heard.” With his high-power station
and good antenna Don did put out a tremendous signal.
The surprising thing is that the hams on the West Coast
were not stronger out in the Pacific. A number of the
fellows in California had very good stations also. One of
them would win the Hoover Cup for 1924.

By the end of 1924 international contacts were still
rare for most hams but they were not unusual for a
handful of powerful stations like Don’s. Although ama-
teurs in the United States were assigned a call sign with
a number followed by two or three letters, this system
was inadequate for international contacts (QSOs), since
most other countries used a similar method of call sign
allocation. Initially United States stations started adding
A (America) during the early international QSOs. For
example, when Don worked Deloy (8AB) in France, 92T
signed A9ZT and 8AB signed F8AB. The self-assigned
prefixes for Canada (C) and Great Britain (G) fell easily
into place with this system. When United States stations
started working Australians and South Africans a con-
flict arose, as those countries also used the A prefix.
Soon after the United States stations began using the U
(United States) prefix. On foreign QSL cards to Don his
call was listed as 9ZT, A9ZT, and U9ZT. This transition
took about one year. The official call assigned to Don by
the Department of Commerce was still 9ZT.

The magazine articles describing Don’s station were
widely reprinted and he received a lot of mail requesting
additional information. A letter from Roger Burnham
simply asked: “Would you please send me an official let-
ter from your station? I wish to keep it as a souvenir. |
saw you in Popular Radio.” In fact, Don became so
widely published in the years to come he was never sure
how many magazines his articles appeared in. The num-
ber of magazines that published articles he wrote or
those that described his station is thought to be some-
where around twenty, including those that no longer
exist such as R/9, Short Wave Craft, Radio World, Ama-
teur Radio News, and Western Radio Journal. Radio
subjects and material were so popular in the mid-twen-
ties that even the Christian Science Monitor periodi-
cally reprinted Don'’s articles.

Some of the letters that Don received were from sur-
prising places. QST was widely read in Europe and in
those days many issues apparently worked their way
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throughout the European colonial empire. Aside from
the hundreds of letters from stateside hams, Don would
receive queries about receiver design from such unlikely
locations such as Palestine, British India, Burma and
Borneo. In those days, the sun never set on the British
empire. Often the operator would remark that he only
had one tube available and inquire as to what would be
the optimum receiver design with that particular type.

Don appeared in the November, 1924 issue of QST in
the section of “Who’s Who in Amateur Wireless.” Along
with his photograph a one page story traced his amateur
radio activity for the past 15 years. The last paragraph of
the story noted:

As operator of 9ZT/9XAX, Mr. Wallace is too well
known for comment. ‘Radio for me until 90 years
old,” Don says!

As we will see, he almost made it to 90, and he oper-
ated an exceptional amateur radio station the entire
time.

In early 1925 mandatory quiet hours of 8 PM to
10:30 PM were imposed for most amateur stations by
the Hoover Commission. This was the prime time for
broadcast radio audiences and seemed to be the best
compromise between their interests and the radio ama-
teurs. Although Don was exempt to the regulation with
his experimental license, 9XAX, he still abided by the
rules. Besides, the majority of his operation was be-
tween midnight and dawn when most broadcast listen-
ers were asleep.

The Hoover Commission was also considering what
were the best wavelengths for broadcast station use.
Jansky and Don conferred at length on this issue. After
considerable thought, and drawing from his experience
of operation on most wavelengths from very low up to
the short waves, Don decided that the best wavelengths
for a local broadcast audience were in the vicinity of 350
to 400 meters (850 to 750 KHz); certainly not below 200
meters (1500 KHz) or above 600 meters (500 KHz).
Jansky persuaded the other members of the commission
to follow that advice and all of the broadcast stations
were assigned to that region as their licenses came up
for renewal. Some 65 years later the 200 to 600 meter
range (540 to 1620 KHz) was still the current United
States AM broadcast band.

In 1925 the Hoover Commission also recommended
new wavelengths for amateur use. Since commercial
interests had noticed the previously unwanted amateur
wavelengths, the commission felt that to try to hold on
to all of them would be hopeless. Broad regions around
the 80-, 40-, 20-, and 10-meter wavelengths (3.5, 7, 14,
and 28 MHz) would be left to the amateurs. Only CW

transmissions by tube transmitters would be allowed on
these wavelengths. The amateurs would also have re-
gions around 5 and 2-1/2 meters (60 and 120 MHz), as
well as the unwanted wavelengths beyond.

During the broadcast boom it was inevitable that a
few mischievous amateurs would have a little fun at the
expense of the BCLs. Perry Esten (now W6PN) lived in
Rochester, New York, and was licensed as 8BOX. He had
built a CW transmitter that operated in the 200- to 400-
meter range and could modulate it for voice operation.
That year at a previously empty spot in the broadcast
band, around 400 meters, a station appeared that played
music by the Royal Grenada Band. Occasionally
speeches by Grenada officials were given between the
periods of music. Enthusiastic broadcast listeners re-
ported the reception to local newspapers where it was
dutifully published, to the delight of Perry and his asso-
ciated “broadcasters.” After a number of 2-hour long
shows Radio Grenada disappeared as mysteriously as it
had appeared, never to be heard again,

Due to the widely published accomplishments of the
CW stations, many amateurs were in the process of
changing over from spark signal to CW reception. The
January 1925 issue of QST carried the article “The
Neutrodyne CW tuner at 9ZT.” Since the first interna-
tional QSOs the year before, most amateurs had seen
the way of the future and had rebu:lt their stations for
CW operation. By this time less than 5 percent of the
amateur radio stations contmued to use spark transmit-
ters. Consequently the short wave hsteners who out-
numbered the amateurs, also had to ‘rebuild their re-
ceivers also. Receiver design changed dramatically from
the traditional method used for spark reception in order
to tune in the amateur’s (relatively) narrow CW signals
properly.

Perry Esten, 8BOX (now W6PN).
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9ZT's 5-meter kilowatt.

Always looking to improve his receiver’s perfor-
mance, Don found that when the brass bases of the UV-
200 and UV-201 tubes in his receiver were removed, the
circuit losses were reduced. The February issue of QST
carried a reprint of an article from the Minneapolis
Sunday Tribune, “Celluloid Supported Coils” by D.C.
Wallace. This article demonstrated how to further
reduce the losses and improve the performance of one’s
receiver. The trans-Atlantic contact between Schnell
and Deloy the year before led to amateur experimenta-
tion on the shorter waves. Don and a number of other
stations participated in the 20-meter daylight tests
which were sponsored by the ARRL and the results were
reported in the February issue of QS7T. Frank Jones,
6AJF in California, copied Reinartz in Connecticut
solidly for some time in the early afternoon. In what
would be the salvation of normal family life for many
radio operators, daylight trans-continental communica-
tion was now a reality.

That spring Don had a brief QSO with JXCX in
Japan. Another United States station, 7HG, had worked
JUPU in Tokio (Tokyo) the year before, but the Japanese
operator was never identified. Japan was just coming
out of being a feudalistic society and most of the limited
amateur radio operation there was undercover. Don’s
contact with JXCX was one of the first known where a
QSL from Japan was actually received.

The success of the 20-meter transcons led to further
amateur work on the short waves. The Experimenters
section report of the May issue of QST featured “The 1-
Kilowatt 5-Meter Set at 9ZT.” Don had built the first
high-powered transmitter to operate in the short wave-
lengths. A UV-204 that had been taken from his Hoover
Cup transmitter was used as the transmitting tube and
the set was used to broadcast for two 45-minute periods
each day. The article noted: “The layout is in the usual
9ZT haywire style with lots of air circulation and lots of
(power) input.”

A few months later the ARRL forwarded to Don a let-
ter received from B. A. Ostroumoff at the Nijni-Now-
gorod Radiolaboratory. Ostroumoff noted: “The 9ZT (5-
meter) transmitter work is really estonishing! We get
informations about your work from QST only.” The May
issue of QST also contained a story about the Hoover
Cup winner for 1924, Bartholomew Molinari, 6AWT in
San Francisco. This was the fourth and last Department
of Commerce (Hoover) Cup issued.

Scientists had learned the value of having radio com-
munications equipment aboard on Arctic expeditions
from Don Mix’s operation of WNP two years earlier and
they decided to continue the practice. In 1925 Reinartz
was the radio operator that accompanied the Navy-Mac-
Millan Arctic expedition. They also added another
schooner to the expedition to accompany the Bowdoin,
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the Peary. The July 24 headlines in the Tribune stated
“Wallace Hears MacMillan’s Radio” and “Wallace Hears
Talks of Bowdoin-Peary.” The articles carried the cur-
rent status of the explorers and the messages they sent.

The Third National Convention of the American
Radio League was held in Chicago that summer. In was
held at the Edgewater Beach Hotel from August 18-21,
Tuesday to Friday. Accommodations were available for
those wishing to take either the amateur or commercial
license examinations at the hotel during the conven-
tion. Talks were given on vacuum tubes, receiver de-
sign, interference phenomena, high frequency transmis-
sion and the transmission of pictures. The featured
speakers included Fred Schnell, IMO, R.S. Kruse, F.E.
Handy, 1BDI, Professor C.M. Jansky, 9XI, and D.C. Wal-
lace, who gave a talk on the operation of power tubes on
20 and 40 meters.

Due to his radio operation in the Navy, and as a
commercial wire operator, Don had developed a concise
operating style. In his amateur radio activity he noticed
that there were not yet any standard operating proce-
dures that had become widely used. For instance, when
a station called CQ, indicating that he wanted to initiate
contact with another station, he might send the letters
CQ a couple of dozen times and his call letters a similar
amount. Once another operator had tuned this station
in, the wait could be substantial until he stood by and
listened for a station to call him. Don decided that a
three-times-three CQ was sufficient. That is, to send CQ
three times, your call sign three times, and repeat the
whole sequence twice more, then listen for stations call-
ing you. He mentioned this idea to the stations that he
worked, and also dropped a note to the ARRL. The
“Calling Practice” column of the October 1925 issue of
QST noted:

Don Wallace was responsible for the good sugges-
tion that has now become a part of League operating
procedure that we adapt a “three-times-three’ CQ.

Over the years a number of Don’s other suggestions
would become a part of League operating practices.

After the first trans-Atlantic contacts two years ear-
lier, Don realized that a lot of fellows were hearing
other stations better than he could. Initially, Deloy in
France could hear Don’s signal, but Don couldn’t hear
Deloy very well above his local power line noise. In his
initial attempt to work France, Fred Schnell in Connec-
ticut had to relay Deloy’s response to Don. Determined
to do better, Don began investigating ways to improve
reception at his station.

Don carried his receiver, batteries and all, around
the neighborhood in an attempt to locate the particular
noise source that was causing his problem. He was

unable to pinpoint any particular source in the vicinity
of his house. The only conclusion that Don came to was
that once the receiver was 50 to 100 feet away from
power or telephone wires, the noise started diminishing
rapidly. Then he placed the receiver in his automobile
and drove around various areas of the city. Don came to
the realization that the noisiest location in Minneapolis
was in the neighborhood where he lived. Two large
110,000-volt power lines met near his home in the
shape of a “V” and bracketed his house. The power line
voltage was stepped down by transformers on the poles
and the resulting 13,000-volt and 220-volt power lines
were the noisiest of all. Not one to be easily discour-
aged, Don placed his receiver at different locations
within his house. He found that the front of his house
was less noisier than the back. It turned out that his
attic proved to be the quietest location of all and he
installed the receiver there. As it was not practical to
move the transmitter upstairs to the attic, Don left it in
the radio room. To operate his station it was necessary
to run downstairs to transmit and back upstairs to
receive. In this manner Don worked Deloy of France in
January 1924, just six weeks after the historic trans-
Atlantic QSO between Schnell and Deloy. After several
days this practice was abandoned, as it was very hard on
both Don and the stairs. No doubt Bertha and the chil-
dren slept better after that, being spared having to listen
to the chief operator pounding up and down the stairs
in the middle of the night.

Don put the receiver back in the radio room and
puzzled over how to reduce his local noise, the factor
which limited his station capabilities. In the coming
months he decided to try shielding the receiver itself.
Don fashioned a copper box four feet long, 12 inches
deep and 10 inches high. The entire receiving set, in-
cluding the batteries and spare plug-in coils, was built
into the box. The lid fit snugly and the only openings in
the enclosure was where the antenna lead came in and
the headphone wires came out. This shielded box tre-
mendously reduced the extraneous noise in Don’s re-
ceiver,

In the spring of 1925 Don decided to try a separate
receiving aerial in order to further reduce unwanted
noise. Remembering his discussions with Beverage
aboard the George Washington five years earlier, Don
put up a wire that was 250 feet long but only 50 feet
high. With that antenna the noise level was lower in
relation to the desired signal than with the high an-
tenna. Don would have tried installing it a bit lower, as
Beverage had suggested, but due to the houses and
streets the antenna wire crossed, that proved impracti-
cal. From time to time Don lengthened the receiving
aerial until it was 750 feet long. It seemed that optimum
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Don's station, with the shielded receiver, in 1925.

performance occurred there. Longer lengths were tried,
up to 1,200 feet, but the signal-to-noise margin contin-
ued to diminish after 750 feet. Except in rare cases
Don’s other higher antenna usually provided a superior
transmitted signal.

This antenna experimentation process required sev-
eral months and by November 1925 Don’s receiving sys-
tem was working the best it ever had. Local stations
often remarked that they could not copy the foreign sta-
tions that he worked night after night. That month Don
was on the air 16 nights and worked Europeans each of
them in a total of seven different countries. Up to this
time, 25 different countries had been contacted by Don
at 9ZT. Prior to his reducing the noise from the power
leak only the loudest foreign stations could be copied.
Now stations in those same countries could be heard
even if the overseas operator was using a receiving tube
as a low-powered transmitter (typically less than 5
watts). Many of them remarked that Don was the first
ninth district station worked and often he was the first
United States station they had contacted. Now that his
station was at its peak performance, Don spent a Mon-
day evening typing up the description of his noise inves-
tigation and his receiver modifications, along with his
final conclusions, and sent it to Radio magazine. A short
time later the story appeared in the May 1926 issue,
“Improving 40 Meter Foreign Reception.”

One of the California stations Don worked from time
to time was Loren Bristol, 6DN. Sixty-five years later
Loren (now KE6QF) remarked, “I worked Don when he
was 9ZT/9XAX. Somehow he managed to get authoriza-
tion to run as much power as he wanted. I think that
was quite a bit, as he was always plenty loud in here. I
was so impressed with his signal that I put his QSL card
on the wall.”

One evening when Don had his transmitter running
full-bore, Bertha passed by the stairs to the attic and
noticed a sparking sound. She investigated and found a

number of rolls of old wire hanging in the attic. There
was so much stray RF floating around when Don trans-
mitted at full power that the coils of wire arced between
each other. After that, Don saw that they were kept care-
fully separated to reduce the fire hazard.

An amateur a few hundred miles to the east of Don
was also doing a lot of antenna experimenting. Lorence
(Windy) Windom, 8GZ, also had a modestly powered
amateur station. Windy had installed a high zepp
antenna which was fed off-center, instead of the tradi-
tional center-fed manner (the zeppelins, or dirigibles,
commonly used this antenna configuration, hence the
name). Although he had a UV-204 and could run several
hundred watts of power when he wished, Windy began
to experiment with transmitting at low power. He built
an oscillator using a UV-199 receiving tube that ran less
than 1-watt input. On the evening of December 30, 1925
the propagation conditions were particularly good and
Windy put the low power transmitter on the air. That
night 8GZ worked Australian 5BG with a total measured
power of .567 watts to the UV-199, including the fila-
ment. His “Windom” antenna would be described in
QST in another two years.

In early 1926 the ARRL and the Wireless Institute of
Australia (WIA) held a trans-Pacific test. They were
interested in just how well United States stations could
copy the chaps from “down-under.” The WIA broad-
casted a 500-word message from Australia and those
amateurs who copied the message were to relay it to
ARRL headquarters. 92T was one of the most distant
stations to copy the WIA transmission and receive the
certificate they offered.

That spring Brandon Wentworth, 60l in California
notified the ARRL that he had contacted stations in, and
received QSLs from, all 6 continents and asked that an
appropriate award be issued. In April the ARRL queried
its readers in QST if any others had received QSLs from
all 6 continents. Don looked through his cards and sent
the 6 QSLs to ARRL headquarters in Hartford, Connec-
ticut. A total of six amateurs appeared in the first listing
of Worked All Continents (WAC) members in the June
1926 issue and QST listed the additional members for
the next six months. At the end of the year those mem-
bers that had submitted proof of contact became WAC
Charter members and 60I was issued award number
one. Don had worked the 6 continents in 1925, and
received the QSLs late that year. Had he thought to
inquire, he may have found out that he had been the
first to confirm 6 continents.

Since his graduation from college, Don and Bertha
had somehow found the time to take at least one college
class each semester. Considering Don’s schedule of work
and amateur radio operation, it was a fine example of
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The low power rig of Windy Windom, 8GZ.

what could be accomplished in with just a little spare
time. The “Strays” in the February 1926 issue of QST
observed “Mr. and Mrs. 9ZT speak Swedish, French,
German, Latin, Spanish, and English.”

Being a businessman, Don saw quite an opportu-
nity at hand in the Wall Street stock market. He had
dabbled rather moderately at first and made a surprising
return on his money. As Don invested more money he
kept getting larger and larger returns. By mid- 1926 he
was in an economic position that could be described as
rather comfortable for a young family man who had
graduated from college just four years earlier.

That summer the citizens of Minneapolis hosted a
dinner for Herbert Hoover, the Secretary of Commerce.
Don and Bertha attended the dinner, which was held at
the Nicollet Hotel on July 20. Don and Professor Jansky,
being the most prominent of the amateurs in the com-
munity, were seated with their wives at the head table
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with Mr. Hoover. The had plenty to chat about, as Pro-
fessor Jansky had been appointed to the Radio Com-
mission by Mr. Hoover in 1923, the year Don had re-
ceived the Department of Commerce Cup that Secretary
Hoover sponsored.

Since his employment at the Peerless Electrical
Company five years earlier Don had been doing a boom-
ing business in the radio department at the store. Both
amateur radio receivers and broadcast radios used simi-
lar components. With his series of articles in the Trib-
une and the occasional articles that appeared in the
assorted radio magazines, people would travel some dis-
tance to ask his advice about their particular radio and

Molinari’s 5-kw rock crusher
used a pair of UV-204s.
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then buy the components for their soon to be con-
structed or modified receiver. All of this success was not
lost on George Q. Hill, the national sales manager of the
National Radio Company.

George had lunch with Don one day and offered him
a job. National Radio needed a sales manager for the
western states and Hill offered Don the job. It was such
a good offer, with the combined salary and sales com-
missions, that Don had to seriously consider it. How-
ever, the job would require traveling at least a week
each month throughout the western states. In the end
Don decided to stay at his job with Peerless Electric. In
parting George remarked that Don should contact him
if he ever changed his mind.

A few months later the president of Peerless Electric
had a meeting with Don to discuss Don’s extraordinary
salary. The radio sales at the store were so good that
Don’s salary was again exceeding the president’s. Now
that Don’s contract had expired the president wanted to
rewrite it so that Don’s income was $125 per month
plus one-half of one percent commission of Don’s sales.
This would reduce Don’s salary to half of what it had
been the previous two years and one-fourth of his origi-
nal commission in 1921. Don reflected “Well, again, the
president said I was making more money than he was
and wanted to cut my salary in half. He had a tear in
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his eye and all that, but I finally realized that it was all
Jjust a performance. It seemed that I wasn’t going to go
anywhere in my career aspirations as long as I stayed
in that position with Peerless. So I thought it over and
then I called George Hill.”

Don talked the matter over with Bertha and then
made the arrangements with George. He would be han-
dling the accounts for Sylvania, Turner, Day-Fan, and
Peerless in the 11 western states. Don realized that his
business travel time would be greatly reduced by mov-
ing closer to his sales territory and decided to return to
Long Beach, where he had grown up. They put their
house in Minneapolis up for sale and it sold in August
1926.

Packing up 92T was a monumental undertaking. All
of the local fellows turned out to help take down the
antenna and masts. Don crated up his station and all of
the associated goodies and shipped them out to Long
Beach by train. Bertha figured they would be also taking
the train, but she was in for a surprise. Don decided to
drive the family across the country. It would be a mar-
velous adventure, he assured her.

One of the local amateurs snapped a picture of the
Wallace family as they were leaving and sent the follow-
ing letter six years later:
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The UV-201, and with its base removed.

“Dear OM Wallace. Went rummaging thru some
old drawers and came across the enclosed prints. The
occasion was when you moved from Penn Ave. in
Minneapolis to your present location in Long Beach.
You were busy trying to get the various members of
the family loaded in the car when I asked you to
pause long enough for a picture. I am sending
another copy to Tom Edmonds, 9CRW. The two of
you did a perfect stranger a big favor, just when I
needed it most. I had come across the St. Anthony’s
Falls Bridge, up Third Ave. and stopped in to see you
at Peerless Electrical. We proceeded over to your
house, where I met Mrs. Don, and saw the old 9ZT
outfit, with the 900 ft skywire, the big receiver cabi-
net housing storage batteries and everything within
the shield (very radical at the time), and I especially
recall the method of starting the rectifier that you
devised. You would pull on a rope with your left hand
and then applied your right hand with a vigorous
pumping motion to the end of a rod which was link-
coupled across the room to the arc and rocked it
when pumping was done at the operating position.
The boiled owl parties at your house on Saturday
nights, when a single CQ would line up 15 or 20
Aussies, was to my mind one of the real features of
your old station. Mrs. Don sure had to put up with a
lot in those days, and I suppose that things are much
the same yet.

After visiting your home that first afternoon you

had to go back to the office and dropped me off with
the chairman of the welcoming committee of the
Twin Cities Radio Club. There Tom Edmonds asked if
I had eaten yet. As a matter of fact, the malted milk
you bought me was the first food or drink that I had
in over a day, and the amount of gasoline in my
flivver tank when I rolled up to your office did not
exceed one quart. (A flivver was an inexpensive auto-
mobile, usually a Model T Ford.) Things were pretty
black when I hit Mpls. I told Tom I hadn’t the price
of a meal. We met 9CBA, Art Tabraham from Chi-
cago, and the three of us went to supper. Afterwards
we went to where the flivver was parked and found
that I had accumulated two flat tires. Those fellows
helped me patch up the tires and loaned me 10 dol-
lars apiece. Do you blame me for having such a soft
spot in my heart after that kind of a reception from
fellows who absolutely were perfect strangers and
who only knew that I was a ham, down on my luck.
Three days later I got a job and paid back the loans
advanced two weeks later. If you ever come east I
would be very glad to have you look me up and I will
see if 1 can’t show you what results your helping
hand has had in ham ranks around here. The Bloom-
field Radio Club is ready and willing at all times to
help out any ham who might find himself in the
same predicament as 1.

Walter A. Cobb, W2CO.”

Don finally got the family packed up and started out
for California and it was indeed an adventure. No high-
ways or paved roads existed yet between Minneapolis
and the West Coast and most of the existing dirt roads
simply marked the one mile square sections of land. The
first automobile trip that crossed the nation had taken
place just 14 years earlier and the rural roads had been
slightly improved since then. Two hundred miles was
the most that could be traversed in a day, and that was
unusual. The journey in their 1926 Buick sedan took
the Wallaces up through South Dakota and across Wyo-
ming to Yellowstone National Park and then south
across Utah to Arizona and the Grand Canyon. Betty
Jean, the third and last of the Wallace children, was just
nine months old at the time. Her milk had to be kept in
a cooler lashed to the running board on the side of the
car. The last stretch from Phoenix to El Centro was on
the old wooden slat road, consisting of railroad ties laid
side by side and cabled together. Two weeks after they
started out from Minneapolis the Wallaces, dusty and
tired, arrived in Long Beach.
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The Wallace family arrived in Long Beach in
September 1926. They moved into a temporary resi-
dence at the Huntington Arms Apartments on Ocean
Boulevard. Don made arrangements to rent the apart-
ment on a month-to-month basis. Long Beach had dra-
matically changed in the 10 years of his absence. The
city’s population had increased to more than 100,000
people and many downtown area streets were now
paved.

While Bertha was unpacking and getting the chil-
dren settled into their new home Don started his new
job as sales manager of National Radio Company for the
11 western states: California, Oregon, Washington, Ari-
zona, Nevada, Idaho, New Mexico, Utah, Colorado, Mo-
tana and Wyoming. He would be required to travel from
a week to 10 days each month visiting his customers.

A monthly journey over such distances had to be by
train, of course, and on arriving at each major city Don
would visit whom he considered to be the best distribu-
tor of radios or their components in the area. His goal
was to convince them to sell the Day Fan radio line, not
yet well known. Don could be very persuasive. The dis-
tributor he considered to be the best in virtually every
city he visited ordered a quantity of Day Fan radios. Day
Fan received so many orders for their radios in the com-
ing months that they often filled a boxcar with each
order, which also yielded the most favorable shipping
rates for the product. The trucking industry was still in
its infancy and most shipping across the Unites States
was by train. At this time Don acquired the nickname of
“Boxcar Wallace.”

In Long Beach he set about getting his station back
on the air. He secured temporary operating permission
from the radio inspector in San Francisco while he was
being issued a new call sign by the Department of
Commerce for the sixth district. Since he had an ama-
teur first grade license Don was able to choose his call
sign from the available 2-letter suffixes. Scanning the
list of call signs, 6AM caught his eye. Don liked the
sound of 6AM and selected it. It would be both a good
CW and phone call. He erected two temporary masts 20
feet high on top of his apartment building, with the
manager’s permission, and strung a zepp antenna
between the masts. He ran a feed line from the antenna

in through the window of the spare room of his apart-
ment, where his rig was set up. Within a week Don was
on the air as 6AM but at reduced power. Most buildings
at that time had just the 2-wire “twisted pair” for elec-
trical wiring, insufficient for his transmitter power
requirements. Soon the ARRL appointed 6AM an Official
Wavelength Station.

The Wallaces had hardly arrived in California and
gotten their bags unpacked when Don had to leave town
for a few days. There was a radio show in San Francisco
and he had to go up and represent his new products: the
National Company, A.H. Lynch, and Day Fan. The ARRL
was one of the sponsors of the show. The October 1926
issue of QST carried a brief paragraph describing the
get-together. It noted, “Among the many prominent vis-
itors were piCD8, and kingpin of them all Don Wallace,
9ZT-6AM.” The same issue of QST also carried an article
entitled “A Radio Picture Demostration.” At the last
show of the Northwest Radio Trade Association in the
Twin Cities (Minneapolis is northwest from New York!),
of which Don Wallace was president, the transmission
and reception of pictures was demonstrated. With spe-
cial permission from the radio inspector in Chicago,
Don used the call 9ZT for the demonstration. None of
the participants suspected how this early version of tele-
vision would impact the country in another two de-
cades, once the technology was available to adequately
support its development and the American consumers
were in an economic position to afford television sets.
The main components of this early television receiver
accompanied the Wallaces to Long Beach and were dis-
covered by the author 60 years later.

In 1926 the Southern California Chapter of the
Institute of Radio Engineers (IRE) was being formed.
Don had become an associate member of the /RE in
Minneapolis on April 11, and due to his prominence as
9ZT he was invited to become a charter member. Two
years later he was elected Chairman of the Southern
California Chapter.

In his first few weeks back in Long Beach it became
apparent to Don that it was much more difficult to hear
Europe from California than it had been Minneapolis.
Consequently, it would also be a lot tougher to work
them. The first thing Don set out to do was to further
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Don's Hoover Cup receiver was rebuilt to meet the more demanding requirements of European reception on
the West Coast.

improve his receiver’s performance. Before modifying it,
he decided to take a commercial receiver and try adding
some of the changes that he had in mind. Using a stan-
dard 201A tube (a variation of the UV-201), he built a
preselector for the Browning-Drake 30-meter (10 MHz)
receiver. The addition of a knife switch allowed the cir-
cuit to be switched in and out of the antenna input to
the Browning-Drake. The modifications were successful
and Don found Europeans were easier to hear after that,
but still a far cry from the strength that they were in
Minneapolis.

Don’s arrangement with Bertha was still in effect—
any income derived from writing articles could be used
for expenses related to his hobby. QST did not pay for
material submitted to them; they felt that the author’s
seeing his article in print was sufficient reward for his
efforts. Don recalled, “I had started writing for Radio
magazine all of the time. They paid me two-and-a-half
cents a word, which was big money in those days.”
Consequently, Radio magazine received numerous arti-
cles from Don.

Due to his long ARRL association, Don periodically

sent articles in to QST7, even though it was net particu-
larly sound business practice. He spent a Monday
evening documenting the modifications of his design
and sent the story into Radio magazine, where it ap-
peared in the February 1927 issue. Simultaneously he
prepared another article on how to cosmetically im-
prove the appearance of a home built receiver. “Sub-
panel Dial Mounting” also appeared in the February
issue.

Within two months of moving to Long Beach Don
found a suitable house to rent, located at 279 Molino,
while he and Bertha were looking for a permanent
home. They got their family settled in and Don put up
two antenna masts, each 65 feet high. He put one out in
front of the house and another at the back of the lot.
Between them he strung his trusty zepp antenna. Don
brought the antenna feed line in to the covered porch at
the back of the house, where he set up his rig. He still
had to operate the transmitter at reduced power, how-
ever; it would take a few weeks to get the electrical com-
pany to bring in the high-current 220-volt power line
for his transmitter.
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Don was hardly back on the air and learning the
ropes of his new job when the Los Angeles Times tapped
him to write radio articles for the Sunday edition of
their newspaper. His reputation in Minneapolis had pre-
ceded him to Long Beach and commencing with the
November 7 edition of the Times, Don’s articles began
to appear regularly for the next two years. Interestingly
enough, the Minneapolis Tribune continued to print
Don’s radio column until the next February, presum-
ably from the backlog of material he had submitted
prior to his departure. Not to be outdone, in the March
22, 1927 issue the Long Beach Press Telegram ran the
headline: “Don Wallace, Radio Expert, Joins Staff of
Special Writers.” Beginning the next Sunday Don wrote
two articles a week for the Press Telegram for the next
two years. The articles were of a similar vein to those he
had produced in Minneapolis: fundamentals of radio,
improving its operation, noise elimination, and antenna
installation. At this time fully half of the broadcast
radios in the country were still home-built.

Don had two projects simultaneously in progress in
the closing months of 1926. The first was to build a
portable transmitter so he could talk to Bertha each
evening while he was traveling. Although none were in
existence yet, except for the low-powered type developed
for the military in 1917, this did not prove too difficult a
task. The second, and more formidable task, was teach-
ing Bertha the code.

“I had a portable transmitter in my suitcase” Don
recalled. “I was issued the portable call sign 6MA. To
operate a transmitter away from your home you had fo
get a portable call sign separate from the one you were
issued for fixed station operation. I had a strong suit-
case and [ built the set into it. There were no portable
radios commercially available in those days. The first
one I made in 1926 operated on all four bands, 80, 40,
20 and 10 meters, with plug-in coils for each band.
Once when I checked the suitcase on the train, it got all
smashed up. That was just a short time after I had the
transmitter working properly. The porters weren’t par-
ticularly careful with heavy bags, you know.” After
much work with Don, Bertha learned the code to a lim-
ited extent. Remembering those days he recounted,
“Well, at first Bertha wasn’t too fast with the code.
When I would arrive in a city I would get set up with
the portable transmitter. I had an antenna installed up
on the hotel’s roof and I would be on the air at the
scheduled time that we had previously arranged. |
would have to send quite slowly. Bertha would have out
a list of code characters that I had drawn up and write
out each character of the code that I sent. Afterwards
she looked up each letter of the code that she had cop-
ied and wrote out my message. Of course, this took
quite a while. She was game, though, and would stick

in there with me until she copied everything. I would
send the itinerary of where I was staying, where I was
traveling to the next day, that sort of stuff.”

Although she was not particularly inclined to pro-
ceed, once the portable transmitter was in operation,
daily code classes of a half-hour in length were imple-
mented by Don (when he was in town). One evening
another couple had arrived and the Wallaces were pre-
paring to join them for a dinner engagement. Don, re-
alizing that Bertha had not yet had her code practice
session that day, immediately sat down and proceeded
with her lesson. Dinner for all was delayed a half-hour.
After a period of resisting the inevitable, Bertha finally
threw in the towel and decided to learn the code, which
she accomplished in just two weeks.

Bertha passed the amateur license examination and
was licensed in May 1928 as 6EN. Don remarked, “When
she got her license she could answer my replies and let
me know how the children were, if any emergencies
had come up, important correspondence that had
arrived, and so forth. That was the only time she got on
the air, to work me in our daily schedules when I was
traveling. She didn’t work anyone else if she could help
it. Consequently, when she responded in the code it
wasn’t particularly fast. Once we made contact, our
schedule took most of the rest of the evening to com-
plete.”

After the first portable transmitter had been
smashed on the train, Don built another, more rugged
version. “The next transmitter I built was for 40 meters
only. I built that one in 1927. I think that the only rea-
son I stopped using it was that the war came along. So |
used it up until the end of 1941. Complete with the call
book in the lid and with everything else, it weighed 68
pounds, including the aerial. I was a big fellow then, I
weighed about 220 pounds, so I didn’t mind the weight.
I worked home from portable locations for 15 years and
only missed one schedule. I had forgotten to charge the
relay batteries in my Long Beach station before I left
on a trip, so I missed that one schedule with my wife.
After that I put a trickle charger on the relays. Then
they were run it off the power to the main transmitter.

“Regarding my 200-watt portable transmitter, there
was a big article in Radio (“Home Contacts for the
Traveling Man,” Oct. 1928), and later another one in
QST (“The Travelling Man’s Portable,” Oct 1931) de-
scribing it. Some time after QST ran the story the Navy
wrote me for details on it. They wanted to develop a
portable radio program of their own. It was an awfully
new concept then. I did a lot of things that were new
then.

“I had a zepp antenna made out of loop wire, which
was an exceedingly flexible wire. The coupling coil of
the transmitter’s power output tube had two small
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capacitors connected to the aerial output jacks, and
when the feed line from the antenna was just a little bit
too long I had to have series variable capacitors so [
could trim the antenna for the proper match to the
transmitter. I adjusted them by the brilliance that the
light would glow; that was my antenna meter. The ndi-
cator light had three positions of sensitivity; no short,
partial short, and dead short. If I couldn’t tune the
antenna on the dead short, I would use one of the other
switch positions to adjust the transmitter for maximum
output.

“When I arrived at the hotel each evening I would
ask for a top floor room. I wouldn’t stay at that hotel
after that if I couldn’t get one. When I got in the room |
would open the window and throw the curtain out so I
would know which room was mine. The outside fire
escapes were always open, so I would climb out the
window and walk up fo the roof with two balls of string
tied together. I would throw the string over the sign on
top of the hotel. There was always a sign on top of the
roof about 50 feet high. When they were thrown the
bottom ball of string would unroll and then the top one
would unroll. I would hook the aerial on the string and
go to the other side of the sign and pull up one end the
aerial. I would have a whale of an aerial up there. Then
I would bring the antenna lead-in down the outside of
the hotel and to my room, the one with the curtains
showing, and in through the window. I would estimate
what length of feed line that I needed to reach the oper-
ating position I had set up and then go outside to pull
up the other end of the aerial to fit the feeders. I had a
good aerial on top of sometimes a 25-story hotel.

“After the antenna was in place I would open the lid
of the suitcase. There was a key all hooked up, the call
book, and the headphones in place. If [ was in a hurry, |
could get on the air in as little as three minutes. The
receiver was battery-powered. I was always receiving a
signal from a 3-phase full-wave unfiltered CW transmit-
ter. At home my transmitter had six transformers in it.
By its sound I could tell it instantly, a 300-cycle note
riding on the signal. It was so strong I didn’t have to
have much of a receiver to hear that signal. The whole
receiver that I built took a space about the size of a
small shoe box.

“The transmitter had a 35-pound transformer to
power it and it put out 200 watts, more or less, depend-
ing on the line voltage at the hotel. The transformer
was 800 volts output and it had a 400-volt tap on the
same winding. So the voltage for the oscillator and
buffer amplifier came off the inside taps and the 800
volts for the power tube came off the outside of the
winding. In the morning, once I was finished operating,
I always worked a few other fellows you know, I would

Don operating the portable transmitter that he built in 1927.

go up on the roof and roll up the wire and string and be
finished in 15 minutes.”

Don had worked to keep the size and weight of the
portable transmitter to a minimum. Any weight savings
that would not cost operating performance was impor-
tant. As he wanted to carry the portable rig on his busi-
ness trips, the lighter and smaller it was the better. Don
reflected, “Well, I think I made the transmitter just
about as light as I could and still run 200 watts with it.
Each night, after two hours of operation the trans-
former would start to smell, so its size was about right.”

A young ham in Falls Church, Virginia read Don’s
articles that described the portable transmitter with
great interest. Bill Hunton had received the call 3AG in
1927 and worked Don from time to time. Little did Bill
realize at that time that when the opportunity arose two
decades later he would adapt a similar method of port-
able radio operation.

While Don was developing his portable transmitter
and had his main transmitter modifications coming
along, he was also looking for a good location for his
house. He had to balance the site selection between the
family considerations of community and schools and
what was a good antenna location. The area that the
Wallaces had lived in while they were in Minneapolis
was noisy and Don knew he would be spared a lot of
grief if he could find a high location that was situated
some distance away from high-voltage power lines. Don
had grown up just a mile north of where the family was
now living in a rented house, so he was very familiar
with the city and surrounding area. As a youngster Don
had often ridden his bicycle over to the Dominguez
Hills, located just five miles to the northwest. They rose
several hundred feet above the surrounding terrain and
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would be an idea spot for an antenna. Unfortunately,
there were no suitable lots for sale over there. One fam-
ily owned most of the land in that area and were not
interested in selling any of their property.

Next, Don looked to the west 10 miles. There, on the
Palos Verdes Peninsula, the land rose 1200 feet above
the ocean. That location was no doubt a superior site for
Don’s planned antenna farm. The Vanderlip family had
acquired virtually the entire hilltop in 1913, about
16,000 acres, when land prices in the area were
depressed. Just a few homes had been built so far. The
Palos Verdes Peninsula was 20 miles south-southwest of
downtown Los Angeles and considered rather remote
for those people that had to commute into the city on a
daily basis. As Don was a manufacturer’s representative
and would be doing a lot of business out of his home, as
well as frequent traveling, the distance was not an
obstacle. The Vanderlips had several home sites for sale,
a number of which would be quite suitable for amateur
radio purposes. The problem that developed in Don’s
plan was that the Vanderlips insisted on a number of
deed restrictions for any property that they sold. They
were developing one of the first planned communities
and they insisted that the outside appearance of the
property be approved by an architect. Don knew that no
architect would approve what he had in mind, so he
returned to Long Beach to look for a home site.

Another good antenna location that caught Don’s
eye was Signal Hill, in the middle of Long Beach. Don’s
father had owned quite a bit of property there prior to
the financial panic of 1916. Since oil had been discov-
ered there in 1923 the property was no longer afford-
able. Besides, Signal Hill was rapidly becoming covered
with oil derricks. Unfortunately, his father had to sell
his Signal Hill property to meet other financial obliga-
tions when the price of land was depressed. The current
owners of the property had become millionaires.

Rancho Los Cerritos is located in the central part of
Long Beach, just two miles north of where Don grew
up. The terrain there has a gentle rise, perhaps one
hundred feet above the surrounding area. The Virginia
Country Club, where Don’s father, William, Sr. was a
charter member, had moved to its current location
there just five years earlier, in 1921. It was here that
Don purchased a lot for his home, just two blocks down
the street from the country club. His nearest neighbor
was a block down the street and one could see several
miles unobstructed in all directions. Due to the country
club’s location nearby, Don felt that this area would
become very affluent in the years to come. He decided
that the antennas at his home should be as unobtrusive
as possible, while still meeting his amateur radio
requirements, of course. “I fook it up with my architect

(H. Roy Kelley) on what would be the least visible struc-
ture to put antennas on at my house in Long Beach.
The fellow advised me to put up telephone poles. People
are used to seeing telephone poles around the city. |
had already taken it up with the city attorney before I
bought my lot. I could put up anything that I wanted
to. So I went down to get a permit from the city to put
the poles up and they said “You don’t need a permit.’
They had never issued one. I said ‘Well, I want one any-
way. I will pay for it.” They said “Come back tomorrow.’
In the meantime, my next door neighbor, who lived
over a block away, came over that afternoon while |
was at the lot. Billy Deb was a contractor and he told
me that the permit department downtoun had con-
tacted him and wanted to know if they should issue a
permit to me. Now he was a contractor, and he would
get permits from the city every few days or so. He knew
the ins and outs of dealing with the city. I told him that
I wanted antennas for a ham station. Billy talked it
over with me and then said, “I'll talk to Fisher.’ So the
next day I went down to city hall and they issued me
one. [ paid for it. It’s a good feeling, you know. Now
they have an ordinance against towers beyond a cer-
tain height. You have to have an approval, permits, and
so on. [ don’t know anybody who has been issued a per-
mit since the new ordinance.”

In November 1926 the first issue of the ARRL Radio
Amateur’s Handbook was published. It was the brain-
child of F.E. Handy, 1BDI, the ARRL Communications
Manager. As it was not known if the amateur commu-
nity would accept the handbook, the ARRL had consid-
ered it a risky venture and reluctantly spent over $2,000
for 5,000 issues to be printed. As it turned out, all the
available copies of the handbook sold out at a dollar a
piece almost immediately and the rest of the amateurs
who didn’t have one were clamoring for a copy of their
own. The second edition of 5,000 copies of the hand-
book was published just three months later. Even this
did not meet the needs of the amateurs, as a lot of
experimenters and other radio enthusiasts who did not
yet have their licenses realized the usefulness of
“Handy’s handy handbook,” and purchased a copy. A
second printing of 10,000 issues of the second edition of
the handbook was published the following April.

After reading his copy of the ARRL handbook Don
wrote a long letter to Handy with suggestions on how to
improve it. He and Don passed message traffic fre-
quently and they often exchanged letters about league
activities. Don’s suggestions included comments on
antennas, transmitters, receivers, and noise filtering
systems. Many of the comments were incorporated in
the third edition of the handbook, of which 10,000
copies were printed when it was published in October
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1927. In the foreword of the second printing of the third
edition (April 1928), Handy acknowledged the con-
tributions of a number of people, including D.C. Wal-
lace. About this time Don developed the habit of pur-
chasing several copies of the publications that he found
to be particularly valuable, especially the ARRL hand-
book, the government call book, and the latest issue of
QST. One copy of each would travel with him on his
business trips, another was kept at his operating posi-
tion at home, and a third was put in his bookcase
should one of the other copies become misplaced. In
this manner a number of early editions of these publica-
tions have survived in essentially unblemished condi-
tion. Indeed, some of Don’s file copies of the handbook
and call book had spent 55 years in the same bookcase
and were never opened.

By the end of 1926 Don had completely revamped
his transmitter. His UV-206 was getting a bit soft and
would no longer run the kind of power that it had in
Minneapolis. His last couple of years there he had been
tagged with the nickname of Don “Wallop,” presumably
due to the strength of his transmitted signal. But if he
wanted to work Europeans regularly from out in Cali-
fornia Don would need at least as much power as he had
had in Minneapolis, if not more. One of the fellows in
San Francisco with whom Don did business, G. Lewis,
6EX, manufactured tubes and Don purchased a water-
cooled tube for his station, a Federal 328, rated at 1-
kilowatt dissipation. The Southern California Edison
Company in Long Beach would bring a high-current
220-volt power line down to a residence for the nominal
fee of $1, so there was adequate line power available for
his transmitter. The next spring Don described his sta-
tion in the following manner:

“Station 6AM originally was located in Minneapolis
using call 92ZT. The present station consists of one of
6EX’s water-cooled tubes together with a 6EX mercury
arc. The mercury arc is automatic and starts as soon as
the transmitter power is thrown on and the key
touched. If for any reason the arc goes out, it automati-
cally starts up once more as keying progresses.

“The wavelengths for which the set is adjusted are
39 meters, 79 meters, and 21 meters. All of these wave-
lengths are regularly shifted to (depending on which
was best at a given time).

“The antenna used on 39 meters is a 63-foot-long
flattop zeppelin. A smaller zeppelin is used on 21
meters and a fundamental antenna is used on 79
meters. The water supply for the water cooled tube is
supplied through a 25-foot rubber hose directly from
the city water supply. The water is turned on automati-
cally at the same time the 220-volt power switch is
thrown. The water required is only about one quart per
minute and this is drained out through the stationary

tubs on the back porch. As it starts and stops automati-
cally with the connection of power, very little water is
used and no trouble occurs.

“The mercury arc equipment has purposely been
made large enough so that two or three transmitters
may be run from it if necessary. For instance, a 5-
metler transmitter is now in process of being built and it
may be found feasible to connect it in the same manner
as the 5-meter transmitter previously in use at 9ZT.
This transmitter was connected at all times in parallel
with the main transmitter, so that anyone desiring to
experiment with 5 meters could find this other set on 5
meters any time the main set was running. This same
arrangement was also carried through at 92T during
the early days of 20 meters.

“The circuit in use is the customary Hartley circuit,
using a National transmitting condenser as a variable
grid condenser, a large homemade special one inch
spaced condenser for a closed circuit variable con-
denser, and two National transmitting condensers in
series with the radio frequency feed line to the zepp
antenna.

“The receiver is a modified short wave National
Browning-Drake receiver, which has been described in
Radio, February 1927. “The station is headquarters for
Official Wavelength Stations and Section Communica-
tions Manager. A number of certificates, such as the
WAC (Worked All Continents), RCC (Rag Chewers
Club), ORS (Official Relay Station) and others are held
by the station.

The first edition of the ARRL handbook was published in 1926.
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The 500-watt UV-206 and a Federal F-238 1-kW water-cooled bottle.

“As the writer is a traveling factory representative
for the National Company, Inc., Arthur H. Lynch, Inc.,
and Day-Fan Electric Company, the station is in opera-
tion at irregular intervals. However, when the station is
in operation, it is generally in operation pretty steadily
for the limited amount of time.”

Operating Don’s station really was an exciting expe-
rience. When he stepped on the power switch and
pressed the key the power transformers would emit a
noticeable groan, the lights would dim, and steaming
water would come hissing out of the water-coeled tube’s
drain hose and go gurgling down the drain in the sink
near the transmitter. It was almost as much fun as the
spark transmitter Don had used 15 years earlier. Con-
sidering the advancements that had been made in high
voltage rectifiers, Don was probably running in the
vicinity of 2 kilowatts of DC power input. This was not
unusual among the handful of high-powered stations in
the country. The Hoover Cup winner for 1924, 6AWT in
San Francisco, was running in excess of 5 kilowatts. The
typical ham station in the Unites States still used just a
single 5-watt tube, running perhaps 20 watts of input
power, although more and more amateurs were putting
50-watters on the air. In the Long Beach and Los
Angeles area Don soon became the “Final Authority”. As
was usual, Don’s station was drawing lots of attention.
That spring The Ham Meter carried an article entitled
“Description of Radio Station 6AM.” The photo that
accompanied the story was taken while Don was still
9ZT in Minneapolis.

Shortly after that article appeared Don received a

letter from Mr. Williamson, (G)2ACI in Bedford,
England. He wrote: “If you have one of your former QSL
cards (9ZT) left I would very much appreciate one as a
souvenir of the passing of the premier 9th District sta-
tion.”

On December 24, 1926 Don received an SWL from
the wireless station at Mackenzie City in British Guiana.
M. Solomon reported that Don was only the second
sixth district ham that he had heard as early as 9 PM
(6AWT was undoubtedly the first), and remarked that
their transmitting licenses had not been granted as yet.

Early in the morning of New Year’s Day, 1927, Don
got on the air for a few minutes after he and Bertha had
returned from a New Year’s Eve party. Tuning across
the band he found a clear spot and called CQ. A station
signing CHA1CRS answered Don’s call. The operator
was located on the coast of China, in Shanghai. Don had
received SWL reports from China before and he had
worked ships off of its coast, but this was his first two-
way contact with the mainland. The first contacts
between China and the Unites States had occurred just a
few months earlier. As in the case with Japan, Don
received one of the first confirmations of a two-way con-
tact with China. A few months later Don received an
SWL from the USS Simpson in a destroyer squadron of
the Asiatic fleet. Allen Potter noted: “Thot you would
like to know that you were heard up the Yangtze Kiang
(River). We have a modified Schnell hook-up. Navy reg-
ulations prevent our working u fellows, so all we can do
is listen.” Quite a number of the radio operators in the
military would get their amateur licenses after monitor-
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ing the ham bands and listening to all the fun that the
ham operators were having.

New Year’s Day, 1927, also officially marked the end
of spark transmission. In the past year the number of
amateurs still using spark had dwindled to just a hand-
ful of the diehards. Anyone who read of the achieve-
ments of the CW stations in QST and Radio had long
since decided to convert to CW transmission. About the
only cases of spark transmission after the first of the
year would be the occasional experimenter who was
unlicensed and using a Ford spark coil and who was not
yet familiar with the current amateur regulations. Local
amateurs would soon locate and visit the offender, then
help him get his license and clean up the offending
transmitter.

Even with his writing numerous articles for Radio
Don retained a favored position with the ARRL staff. The
January 1927 issue of QST carried the following com-
ment in “Strays”:

Don Wallace of 9ZT fame has moved to the West
Coast, being now located in Long Beach, California.
His new call is 6AM, about which Wallace says “6AM
is local standard time, the best time to work 6AM is
6AM LST regardless of whether you are in Singapore,
Africa, or other foreign countries such as the East
Coast.”

Although contacts were tougher to get with Europe
from California, even with his water-cooled bottle, Don
found certain areas of the world easier to work from
Long Beach. Asia, the south Pacific, and South Africa
fairly roared into his new location. That spring Don
worked all the continents. The November 1927 issue of
QST noted,

Don Wallace is the only one to have WAC (Worked
All Continents) membership for stations located in
two Unites States districts. First with 9ZT-9XAX and
then later on the Pacific coast with 6AM.

By early 1927 the escrow had closed on Don’s lot
and the building contractor that he had retained began
construction on his house. Don was still out of town for
a week each month, but found time for plenty of operat-
ing when he was at home.

The first ARRL DX contest was held that spring,
commencing May 9 and ending 13 days later on the
22nd. As this was the first competitive test of its nature,
the rules were somewhat different than in the modern
radio contests. Each contact with a foreign country
counted one point. The station in the Unites States or
Canada that had the most contacts with a certain coun-
try would be designated as the best contact point in the

The Associated Radio Amateurs of Long
Beach came by to see 6AM and check out
the new “Big Gun” in town. Bill Adams,
6ANN (W6BA) is seated second from left.

Unites States for that country and an Official Foreign
Contact Station Certificate would be issued. If two or
more stations in the Unites States tied for the number
of contacts made with a particular country no certificate
would be issued, as no one station was considered the
best contact point. Naturally, this brought out the com-
petitive spirit of all the “Big Guns” on the air. Con-
ditions were good over those two weeks and when a DX
station turned up, the pile up of stations calling him
were ferocious. The results were published in the Octo-
ber 1927 issue of QST. An even dozen certificates were
handed out to 11 stations, of which Don received two
certificates. 6AM made the one and only contact with
China and Don had a total of 19 contacts with New
Zealand. Ten other stations received one certificate
each. 6AM had a total of 72 contacts and tied for the
most contacts with six other countries. The station clos-
est to Don in overall performance was Bill Jackson,
2AHM in New York, who made a total of 90 contacts,
received the certificate for Great Britain, and also tied
for the most contacts with several other countries.
Another station that made a good showing in the DX
contest was Windy Windom, 8GZ. Although he didn’t
qualify for a certificate, Windy tied for the most contacts
with several countries and his contact total of 82 was
the second highest of the contest.

C. R SHEKURY, 81 Av.nuc Dubad
BHANDHAI CTONA

nn n wu o e « A I0pmoct
"

One of the first QSLs from China,
CHAICRS.
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DX contacts were improving all the time. More and
more stations were coming on all around the world.
Inevitably, more prefix conflicts would start to crop up.
Stations located in the USSR were frequently being
worked by United States stations that spring and they too
used the U prefix. At that time many of the stations that
regularly made DX contacts adapted a system of placing a
continent designator ahead of their call sign. In this man-
ner Don’s prefix became N (North America) U (United
States), or NUBAM. Canadian stations began to use the NC
prefix. Many of China’s stations followed suit, using an AC
(Asia, China) prefix. Australians began using OA (Oceania,
Australia), and the English adapted EG (Europe, Great
Britain), and so forth.

In May Don received an SWL report from Gordon Peve
in England. He remarked, “I was very glad to receive you
as NU6 is the most difficult DX in the world from here. I
have logged 200 NU stations since January and you are
the first 6 I have ever received.” Of course Gordon
included a request for a QSL from Don confirming his sig-
nal report.

Catalina Island is situated directly off the coast of
Long Beach. The Wrigley family of chewing gum fame
owned virtually the entire island, nearly 20 miles in
length. There was an annual Catalina swimming contest,
which started at the Isthmus Harbor in the western por-
tion of the island, proceeded across the San Pedro
Channel, and finished at the closest point of land, the
Palos Verdes Peninsula 22 miles away. Over 100 stalwart
souls would dive into the ocean at sunrise on New Year’s
Day and try to cross the channel. The race, held each
January, drew national attention and the Associated Press
(AP) wanted to be first with the race results and related
information. They approached Don Wallace and asked him
to arrange the communications to relay the broadcast.
Don’s location in the rented house at 279 Molino, just
three blocks off the ocean, with his 750-foot long antenna
from Minneapolis that had just been re-installed, was the
ideal receiving station. A 50-watt transmitter that had
been built by the Federal Telegraph Company was placed
aboard the AP tugboat, operated by Howard Beckwith,
6BOL and Harry Pearce, 6DDO. The information from
Don’s station was relayed by telephone to the AP head-
quarters on the dock in Wilmington, just three miles
away, where they put it on the “wire” to their offices
across the United States. Lindley Winsor, 60U, ran the
receiving set at Don’s for most of the 22 hours of the race.
A 17 year old Canadian, George Young, came ashore at
3:05 AM at Point Vincente and won the race. Within one
minute of the finish the news was broadcast by AP on
their wire service. The radio station aboard the SS Avalon,
6XA, was not in position to report the finish till some time

Che American Radio Belay Leaque, Jur.
COMMUNICATIONS DEPARTMENT
‘ Harttoeh, Cont. W &, A ’
CERTIFICATE OF MERIT
INTERNATIONAL RELAY CONTEST, MAY, 1927

Thin in 1o Certify duar wil fusther notice Avatesr Radio

Stution 8, owned by. Ses 8. Sl L in uppointed an Official
Forvign Coatact Station by She Asrtran 8adio Eelay Xrague, Juc, n
of e T in the | 1onal

Contest, Otnu'niz.-':omd' 10 points in ite work with lee ieiis
haa entitled the abiove station 10 be considered the mnst relinble point in
the United States and Canada for contact with that country.

—e |

Dated wnows 5, A0t

L s L

Don won the first ARRL International DX Contest in 1927,

later, which they relayed for broadcast by KNX in Holly-
wood. An article by NU6AM “How Amateur Radio
Scooped,” appeared in the March 1927 issue of Radio.

That March Don received another letter from F.E.
Handy. Handy reported that six amateurs in the Los
Angeles area had nominated Don for the position of
ARRL Section Communications Manager. The election
was held later in the spring and Don was elected the
SCM of the ARRL’s Los Angeles section.

Toward the end of March Don attended a meeting of
the Northern California Music and Radio Trade Associ-
ation. A number of notables were present, including S.J.
Podeyn of the Pacific division of the National Broad-
casting Association, Jim Smiley, Assistant General Man-
ager of Atwater Kent Company and G. Harold Porter,
Pacific Division Manager of RCA. The main topic of the
evening dealt with radio sales in the summer months,

Don at a radio show as a manufacturer's representative.



California Kilowatt 77

Don's QSLs in 1926 and 1927.

which were usually not as good as sales in the winter-
time. Don wrote a 2-page description of the discussions
and sent it to The Jobbers Salesman, where it appeared
in the May 1927 issue, “Improvements in Summer Ra-
dio Business.”

The income from Don’s business was increasing and
he had a steady source of money for his amateur radio
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activities coming in from his magazine articles and
newspaper columns. Things were so good that he began
taking the extra income and speculating in the stock
market, which at the time was providing an enormous
return on investments. The family was healthy, Don was
on the way to becoming moderately wealthy, and all in
all, life looked rosy for the Wallace family.

Uhe Amperican Radin R!lag League, Jut.

CoMMUNICATIONS DEPARTMENT
Fartford, o, W. H. A, '
SECTION COMMUNICATIONS MANAGER
This certifies that D. €. Wallace has been elected

to the oﬁcc of Section Communications Manager for two years from
this date for the  Los ingeles  Section of the Pseifie

Division. Until further notice he is invested with all authoritics of
that office and is subject to the rules and regulations of Tre American
Rap1o Reray Leacus, Inc, in the performance of the duties of the
office which he holds.

It is his ducy to co-operate wich all radio amateurs in his territory in such a mannee
as will best ﬁn{hct the work of Tae Asmmican Ranio Ricay Luacus, Inc.

Don's SCM certificate.

Duted this Twonky-seventh  dayof  April
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Official Station Log
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Don always pasted a picture of the hotel with the antenna location marked in his W6ZZA log.
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Often the local amateurs in Long Beach would
stop in to see 6AM and check out the latest develop-
ments with Don’s station. For all the time Don spent
traveling, and the amount of time he spent operating
his station when he was home, he still found time to
modify it. Many operators didn't have the expensive
meters to measure current and voltage in their equip-
ment, so Don decided to do an article on the subject. He
measured all of his station power parameters with a
method as old as the hills: using the watt-hour meter
installed on the house by the electric company. First he
turned off everything in the house except a single 100-
watt light bulb. The disc of the meter took 50 seconds to
complete one revolution and this was his baseline.
Using this calibration point and the fact that the disc
completed one revolution in 12 seconds when the fila-
ment of his water-cooled tube was energized, Don cal-
culated that the filament drew 417 watts. When the
high voltage was applied to the mercury arc rectifier an
additional 151 watts were consumed. With his transmit-
ter adjusted to 1,000 watts input, the total power con-
sumed from the 220 VAC line was 1,668 watts. Don
spent a Monday evening writing the results and sent it
in to the ARRL, where it appeared in the June 1927
issue of QST, “What is the Input to Your Set?”

Periodically Don would write up a description of his
station and send it to one of the radio magazines. The
September 1927 issue of Radio magazine contained an
article by 6AM titled: “Clickless High Power DC Trans-
mitter.” In it Don noted that with a small transmitter it
is quite simple to emit a clean signal. With the higher-
powered stations a number of precautions must be
taken to insure that the transmitted signal is relatively
pure. This was accomplished by placing RF chokes in
the primary of the power transformer and keying the
primary voltage to the transmitter power supply. When
these modifications were implemented Don also found
an improvement in the output power efficiency of his
transmitter (for the same amount of DC power input, an
increase in the RF output power).

During these years Don’s radio station was in a state
of constant change. As he found modifications to im-
prove the performance of his station they were imple-
mented in short order. His water-cooled tube could not
run at its full power capability due to the current limita-

tions of the 220-volt single-phase line and the mercury
vapor rectifier in the high-voltage power supply. When
Don found that the city would bring three-phase power
down to his house from the power pole for a $10 deposit
and $3 per month, he had the power company install it.
Don also learned that the Edison Company replaced
the power transformers mounted on telephone poles
when their efficiency dropped below a nominal value,
usually around 95 percent. However, they were still
quite serviceable for amateur radio use. For $7.50 the
old 3-kilowatt (KVA) transformers could be purchased.
Don bought several and then set about rebuilding his
power supply. He constructed a wooden rack two feet
square and seven feet high. Shelves were installed in the
rack about 20 inches apart and the power supply com-
ponents were placed on various levels. The now familiar
19-inch wide steel rack cabinet would not be developed
for several years. The new rectobulbs had just become
available and they had comparatively low loss and high
efficiency as high voltage rectifiers. Also, they didn’t
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need to be tipped and then again placed vertical as the
mercury vapor rectifier had.

When Don finished rebuilding his set he had a power
supply that would meet the maximum power require-
ments of his water-cooled transmitting tube. A total of 6
pole line transformers rated at 3-KVA each provided
high voltage exclusively to the rectobulbs and the tran-
sitting tube. This enabled 6AM to run upward of 3 kilo-
watts of input power, if he pushed the transmitter to the
limit. The AC line power to the city was 50 cycles, so the
3-phase full-wave rectified DC high voltage had a 300-
cycle ripple frequency on it. As the high voltage was
unfiltered, it imprinted a distinguishable 300-cycle note
on Don’s transmitted signal.

On October 4 Don made his first contact of the sea-
son with WNP, the current MacMillan expedition to the
Arctic. Their operator’s name was C.E. Himoe and he
wanted a message passed to his mother in Glendale.
After accepting the traffic Don chatted with Himoe at
length. Afterwards he called the Long Beach Press Tele-
gram to relay the information from WNP and the next-
day their headlines read: “Long Beach Radio Amateur
Talks With Friend in Arctic.” Contact with the Bowdoin
was big news and Don passed the word along to the
newspapers whenever there was further information to
report. The front page of the Long Beach Press Tele-
gram in the January 9, 1928 edition had the headline:
“Beach Amateur Talks With Arctic. Don Wallace, Radio
Expert, Delivers Message to MacMillan Ship.” The arti-
cle went on to describe Don’s 20-minute contact with
the Bowdoin. The ship was ice-locked in Labrador and

The 3-phase power supply at W6AM.

the outside temperature was 60 degrees below zero. Two
weeks later 6AM was in the news again. The Los Angeles
Times ran the headline: “Southland Operator Talks with
Byrd.” The story was syndicated and it was published
across the nation. The Chicago Tribune reported: “Byrd
Confident of Leaving Ice Pack Soon-Radio.” A friend of
Don’s had cut out the clipping and sent it along with
the enclosed note: “When it comes to getting publicity
you have the world beat!”

At this time the Press Telegram, as well as the
Times, still carried Don’s weekly radio columns. Not
wanting to be left out, the Register, an Orange County
newspaper located 20 miles east of Long Beach, started
publishing Don’s weekly radio articles. It is not known
how many newspapers outside of the Los Angeles area
reprinted his articles, but they would periodically ap-
pear even in East Coast publications such as the New
York Sun.

Due to the big signal that he put out, Don worked
quite a few stations in the Orient. In October he
received a letter from J. Mack, Chief Petty Officer on the
H.M. Submarine L27. Mack noted: “I am AJIMK (Asia,
Japan) who worked you a few days ago. [ am No. 1 radio
guy of the above British submarine and like to occasion-
ally do a bit of DX work with amateurs. You are, how-
ever, the first American I've raised. Say, you were pretty
slick on operating. I wonder if you are a pro like I am?
Congrats to you old boy on your set. Sigs very good
here. Cheerio.”

A few weeks later Don received a QSL card from
Sukehide Kabayama. Hide reported: “Almost every night



The Crash 81

your steady, easy pickup signals come to my receiver. |
have been on the air once, but now am kept QRT (no
transmitting) by the authority, and all AJ stations are
silent.” A limited number of Japanese stations did con-
tinue to operate transmitters undercover, at great risk
to the operators.

The Eighth Annual Convention of the Pacific
Division of the ARRL was held in San Diego on October
14 and 15, 1927. Don was among the featured speakers
and the convention activities included trips to local
amateur stations, as well as the receiving station at
Point Loma, NPL. The 32 page program and handbook
included a 3 page article reprinted from The Christian
Science Monitor: “Improving Transmitter Steadiness”
by D.C. Wallace, 6AM.

In late December Don received a postcard mailed
from Hawaii. The SS Wilhelmina had just docked and
L.M. Hart, 6EM, was the operator of their wireless sta-
tion aboard, WMO. Hart remarked “Yr sigs rec R5-R6 hr
at sea 800 mls w SF at 647 AM. Are U Don Wallace? C
somethin abt U in the Dec. QST. U are certainly a ‘ham-
ming man!” The CW operators had developed their own
language over the years. It started with shortening
words when sending the code to each other. With the
passing of time the abbreviations naturally gravitated to
QSL cards and letters and in some cases even voice con-
versation.

The technical editor of QST7, R.S. Kruse, was
impressed with Don’s three-phase high voltage power
supply and devoted over seven pages of the ARRL’s mag-
azine describing it. The February 1928 issue of QST car-
ried the article labeled simply “6AM.” Don’s power sup-
ply had many unique aspects. For those stations with
the higher voltage power supplies for high-power trans-
mitters, the condenser was always the weak point. At
this point of its development the filter condensors were
not yet reliable and they were expensive to replace. A
three-phase full-wave power supply created a ripple fre-
quency on the high voltage that was three times higher
than a conventional single-phase power supply. The
higher frequency was much easier to filter and required
a smaller condenser. Additionally, with all of the iron in
the multiple power transformers, the voltage drop
under full current load was quite small.

Each of the six rectobulbs (the high-voltage recti-
fiers) required 6 amps at 10 volts for their filament
power. During operation their filaments were also
raised to the level of the high voltage and had to be iso-
lated from ground. Rather than wind a filament trans-
former rated at 6,600 volts insulation, Don reverse-con-
nected another pole transformer, putting 220 volts into
the secondary winding and getting 22 volts center-
tapped out of the primary side. With a rheostat (adjus-

able resistor) he adjusted the voltage from 11 volts
down to 10 volts and ran the filaments of all 6 recto-
bulbs from it. Don put a knife switch in series with each
of the 6 high voltage outputs between each pole trans-
former and its corresponding rectobulb rectifier. In this
fashion, when the power supply developed a problem,
the trouble could be easily isolated and repaired. The
6AM station certainly had an impressive power supply.
At that time the “Amateur's page of Radio Doings also
carried a picture of Don sitting at the operating position
of his station.

Sixty years later Jerry Faas, W6KMI recalled “I have
a QSL from Don that I got in 1928 when I was in high
school in Colton, California. I also have an Official Relay
Station certificate signed by him when he was the SCM
and by F.E. Handy, who was the ARRL Communications
Manager. Don was using a water-cooled tube then and a
6-phase power supply. Most of us had just a 5-watter.”

Mike Hiehle, W6FAU (now W6RZ), visited Don about
the same time. “I met Don at an his open house on
Molino. I belonged to the ARALB and he invited the club
over once a year. He was using a vacant lot next door as
well as his backyard for antennas. The poles were some
60 or 70 feet high. They were guyed every 10 feet or so
and snaked back and forth. They also had crosspieces of
wood nailed to them to permit climbing.” One would
have to be rather dedicated, or daring, to climb Don’s
antenna masts!

Dr. Hidetsugu Yagi, one of Japan’s prominent radio/-
electronics engineers, presented a paper to the IRE in
January 1928. Entitled “Beam Transmission of Ultra
Short Waves,” he disclosed recent experiments that he
had performed with a “wave canal” using microwaves.
Dr. Yagi had performed his post-graduate studies in
England, where he also worked with John Fleming,
inventor of the vacuum valve. J. Dellinger, of the Radio
Division of the National Bureau of Standards, reviewed
Yagi’s paper and characterized the work as exceptionally
fundamental and was sure that it was destined to
become a classic in its field. The “wave canal,” consist-
ing of a parasitic element, a reflector, and a director,
would become widely known in the years to come as the
“Yagi” antenna. Materials capable of supporting their
own weight in the element size required for the lower
frequencies would not be available for two decades.
However, the antenna found immediate acceptance on
the shorter waves, particularly 5 and 2-1/2 meters.

Due to his inordinate amount of station activity,
Don continued to receive a lot of reports from various
DX stations. A letter dated January 10, 1928 was
received from N. Miyake, Minamihoribata, Tsu City,
Japan. Mr. Miyake wrote: “NU6AM, I have been hrd ur
sigs. I am one of the Japanese amateur, but I am sorry



82 DON WALLACE — W6AM

that can not QSO with you. Our government dose not
allow xmit with me, but I have a xmitter and a receiver.
CUL 73’s OM. P.S. Kindly send me undercover, hi.”
Actually, a great number of amateurs around the world
did not have government permission for their radio sta-
tions in their respective countries. Foreign post offices
in these countries soon learned to recognize QSLs and
one inadvertently sent without a cover envelope often
resulted with the intended recipient disappearing from
the air, sometimes never to be heard from again.

Don received a note in mid-April from AC2CK in
Tientsin, China. The sender mildly scolded him: “Saw
your letter in QST some two years back stating that you
were such a busy stn wid so mani QSOs that cards were
often unintentionally forgotten, so OB I'd appreciate it if
you’d shoot one over for our numerous fb QSOs. Please
OB es under cover. 73. AW. Travers Smith.” Don spent
a great amount of time both working on his station and
operating it. In another 20 years QSLs would become a
lot more important to him. For the moment, however,
QSLing was one of his lower priorities. Don had Bertha
answer many of the cards, but she was not particularly
enthusiastic about the task. Sixty years later numerous
bundles of cards would be found marked “need to
answer”!

The second annual ARRL Relay Competition (DX
Contest) was held from February 6-19, 1928. When the
results were published Don had the highest score in the
Western United States, nearly triple that of the closest
station. There were few stations out west that could give
6AM any serious competition. One evening that spring
Don worked OH6ADH (Oceania, Hawaii). Donald deNeuf
worked for RCA and was at one of their facilities in
Hawaii. Five years earlier, when deNeuf had been in
Petaluma, California, as 6ACZ running a Ford spark
coil, he had first worked Don as 9DR. Two years later,
when deNeuf had put together a 5-watt CW station at
the same location he worked Don as 9ZT. Their chance
meetings on the air, and future business contacts,
would continue for over 60 years.

On February 23, 1927 the Federal Radio Com-
mission (FRC) was created. One of their first acts was to
call an International Radio Conference, which convened
in Washington D.C. the following October. The number
of amateurs had dramatically increased in the years
immediately following the Great War and had leveled off
for the past five years. Over 15,000 amateurs were now
licensed. The FRC felt that it was necessary to redefine
the radio amateur’s frequency allocations. Amateur
radio lost nearly 40 percent of the frequencies that they
had, but gained a 10-meter phone band effective March
7, 1928.

Bill Adams, 6ANN (W6BA), had recently spent a lot
of time operating on the shorter waves. Progressing
from 20 to 10 meters, the 28 MC band seemed to have
its own distinct characteristics. On Sunday, April 29,
1928 Bill worked 2JN in New Jersey. In his letter to Bill,
Mr. Atwater remarked: “As far as I know OM this trans-
mission of ours is the premier from coast-to-coast (on
10 meters) and we can claim the Transcon laurels.
Shortly after I worked you I worked 6UF.” (Bill Eitel,
6UF, would also be active for the next 50 years.)

In relating his operations on the shorter wave-
lengths Bill Adams recalled “I was licensed in 1923.
There were five other hams who lived close to me. I
grew up on East 7th Street in Long Beach. We all oper-
ated on 80 meter CW, and the interference to each other
was tremendous. Our early home-built receivers were
not very selective, you know. The six of us got together
and decided to draw straws. I was one of the three who
got a short straw; we had to go up to forty meters. That
way there would be less interference between us local
stations. We thought we were getting gypped at first,
because everybody figured 80 meters was the better
band. The trans-Atlantic contact had been made on 110
meters just about then. Well, 40 meters turned out to
be a great DX band. We worked stations a lot farther
away than the other fellows on 80 meters. Pretty soon I
was trying out 20 meters and then on up to 10 meters
when [ worked 2JN. Later that year we started working
European and Pacific stations on 10 meters.”

The last couple of years Don realized that propaga-
tion between Europe and California was particularly
good in the late spring. Consequently he spent a lot of
time on the air during those months, making the most
of it. At the end of May 1928 Don received a letter from
J.H. Partridge, 22 Park Road, Collier’'s Wood, London
S.W.19. He wrote: “You will have no doubt received my
report on reception of your signals yesterday afternoon .
.. I heard you work AM3AB . . . It is very interesting to
learn that 20 metre signals travel from the 6th district
when the 1st (district) and East Coast stations are not
audible and I take it that your signals were not coming
direct across the Atlantic but the other way round. What
do you think? It is a very unusual happening to hear
California during daylight hours and moreso at 1500
GMT in May is about the worst possible time one would
expect it. [ would have called you there and then but for
the fact that I had just set the transmitter for 10 metres
.. . EG2KF.” 2KF was well known in America; he had
made the first Anglo-American contact with 1IMO less
than five years earlier. Partridge was also among the
first to note the radio propagation that would be the sal-
vation of California DXers in the years to come, the
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long-path. Except for unusual conditions, signals from
East Coast stations are typically a lot louder in Europe
and the Middle East than those from the West Coast.

Don Wallace seemed to turn up in almost every pub-
lication of the day. In the “Research and Review in
Radio” section of the May 1928 issue of Radio Enter-
tainment Don’s photograph was in the center of the
page. The text notes that 6AM was the present Chair-
man of the Interference Committee of the Radio Trades
Association of Southern California. Among the other
items noted on the page was a brief note that Don Lee,
owner of KHJ in Los Angeles, had his yacht completely
equipped with receiving apparatus. In another 12 years
Don would do a 2-week broadcast from a similar yacht,
over the Don Lee radio network.

During this period Don was continually writing sto-
ries for various magazines on Monday nights. One of his
articles appeared in the July issue of QST. It got him in
some hot water with W.D. Terrell, the Supervisor of the
Radio Department of the Federal Radio Commission.
Don’s article, “Becoming an Operator in 15 Minutes,”
described how, in 1926, he had got Bertha to learn the
code (which included her transmitting to Don with his
three-phase transmitter). In those days it was not unus-
ual for amateurs to transmit prior to getting a license.
Many an old-timer will privately tell you that they bor-
rowed a call sign for a short period of time prior to
receiving their own. Both Don and the ARRL were put
in an embarrassing position after these details were
published in QST and Don was fortunate to get off with
only a warning from the FRC. He offered his resignation
as Section Control Manager for the Los Angeles section,
but the ARRL refused to accept it. However, he was
advised to keep a low profile for a while. In the mean-
time, Don had successfully managed to coach Bertha to
the point where she passed the code and theory test and
received her amateur ticket, 6EN, on May 25, 1928.

Keeping a low profile was always a difficult task for
Don. He was always experimenting with one idea or
another and writing the results for publication. The past
spring he had been reworking his receiver again. The
preselector that Don had developed earlier was incorpo-
rated into his receiver, along with some other changes.
The UX-222 tetrode (four elements) tube had been
developed, which had the added shield, or screen, grid
and the resulting higher gain on the short waves. The
receiver’s first amplifier stage was shielded from the rest
of the stages by a copper partition. Don had also found
that, by putting a small capacitor with a vernier dial in
parallel with the large main tuning capacitor, easy
receiver tuning with the band spread was accomplished.
Plug-in coils were used to select the different wave-

length bands, as that was still the most efficient method
of changing frequency. The base of the UX-210 detector
was removed to keep the stray capacitance to a mini-
mum. The output audio stage used a UX-201A tube,
driving a 1,700 cycle peaked transformer and the head-
phones. That reduced the unwanted background noise
and increased the signal’s readability. The batteries were
internal to the shielded receiver. No ground was used
on it as Don had discovered that with a sizable antenna
the receiver’s ground connection added more noise than
signal. The latest version of Don’s receiver appeared in
the May 1928 issue of Radio magazine, titled “Snappy
Reception on Low Waves,” and his article ended with
the comment “Receivers such as this make us feel
enthusiastic about the possibilities of the future.” Don’s
receiver modifications would continue for some years to
come.

On October 1, 1928 the Federal Radio Commission,
as a result of the International Conference, assigned the
W prefix to amateurs in the United States. The unofficial
prefix of NU was discarded and Don’s call sign became
the now familiar W6AM. That same year Don transferred
his portable call sign, W6MA, to his wife. So Bertha had
W6EN assigned as her portable call, and carried the call
sign W6MA for the next 43 years. A general class licen-
see in California was usually assigned a 3-letter call at
that time. For Bertha to have two preferred 2-letter call
signs indicated that Don must have had considerable
influence with the radio inspector in San Francisco. At
the same time Don was issued a new portable call sign,
W6ZZA, for when he was traveling. The two Zs in the
beginning of his suffix indicated that Don had FRC per-
mission to operate portably from any United States state
or territory. This system also created some of the first 4-

MR

Don was continually redesigning and rebuilding his receiver.
This is a schematic off his state-of-the-art receiver in 1928.
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letter suffixes in the United States (the portable call sign
of Larry Lynde, W6DEP, was W6ZZCE).

An enthusiastic young amateur whom Don had
worked from to time to time was Eric Palmer, 2ATZ,
located in New York. The young man would get so
wrapped up in his amateur radio activity that he would
stay up all night working stations and consequently fall
asleep in school the next day. His parents felt this was
detrimental to his school work and repeatedly tried to
impress upon him the importance of going to bed at a
reasonable hour. Their efforts proved to be fruitless,
however, and as a last resort they eventually wrote the
Department of Commerce and asked that his amateur
radio license be revoked. The Department of Commerce
complied with this request and this developed into a
unique incident — a federal license being revoked when
the license holder had not violated any federal regula-
tions. In 1930 Eric would write a book, Riding the Air
Waves with Eric Palmer, and relate the story of his
license revocation. In the front of the book there is a
picture of Don standing by his water-cooled transmitter
with the caption: “One of the finest experimental sta-
tions in the world, W6AM, Don Wallace, famed pioneer
in high frequency transmission.”

Don occasionally worked Harold Graham, AC9GH,
who was located in the interior of Northern China.
Graham was a missionary and, although licensed, oper-
ated his station undercover. A Caucasian living that far
in the interior of China was wise to keep a low profile.
In the summer of 1928 Harold was to embark on a
rather unusual journey which he recounted to Don
when he returned to the United States three years later.

In the northeastern part of Tibet the Chinese were
fighting the Tibetans. An American company in Shang-
hai had sold a radio set to the Chinese in the spring of
1928 and sent an engineer along to install it for them.
After connecting the equipment and stringing an
antenna, this fellow was unable to get the transmitter to
operate, so he returned to Shanghai. Another engineer
who was considered to be an expert rushed to Tibet to
fix the transmitter. After an arduous journey the second
engineer arrived in Koko-Nor, Tibet, and began work on
the transmitter. Several weeks passed and he was still
unable to get the set to function. At that point the
patience of the Chinese military chieftain, a Mohamme-
dan general, had worn thin. He placed the engineer
under house arrest. The ultimatum was, “When ma-
chine works, you come out.” The engineer-turned-
hostage sent a letter back to his company in Shanghai
describing the situation with a plea, “Don’t send an
expert, send a practical man.”

The American company held some hurried consulta-
tions and contacted Harold Graham. Graham, a well

known radio amateur and a man of peace, considered
the situation. Knowing full well that if he was not suc-
cessful he would end up sharing a cell with the engi-
neer, he departed on this errand of war. It was during
the first week of July 1928. He traveled four days by
train, one day by plane, and another two days in an
automobile over the most primitive Camel paths to
Koko-Nor. Time was of the essence, for at those alti-
tudes when the first snow fell, the mountain passes usu-
ally closed for the winter.

On his arrival, Graham set to work on the transmit-
ter. The problem was that the power leads were reversed
and the power transformer had burned out. He set
about rewinding it and rebuilding the entire transmiter,
as well as station installation. Three days later the rig
was completely operational. Harold assigned himself the
call sign AC4AA and fired up the transmitter on 20
meters in mid-July. Over the next week stations across
China and India were worked, as well as a handful of
Europeans, including ON4AU. One day Graham heard a
signal from Long Beach, which was NU6AM with his
water-cooled transmitter. That was the only time
Graham copied signals from North America, but he
couldn’t get Don’s attention. Don was passing traffic
with another stateside station and couldn’t hear AC4AA
calling him.

Graham also spent that week showing the Chinese
radio operator how to use the radio set on military fre-
quencies. He hoped the fellow would take an interest in
amateur radio and perhaps continue the operation on
the ham bands after he left. Once everything was in
proper working order and the Chinese general was satis-
fied, the engineer was released. He and Harold left Tibet
and returned to their respective homes in China by the
same route. Back in Changsha, Harold resumed opera-
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tion as AC9GH, but did not hear AC4AA on the amateur
bands again. The engineer, secure back in Shanghai,
never again ventured out to the Tibetan frontier,

W6AM spent a lot of his time passing traffic and
received a note from Victor Wilson in April, 1929. Wil-
son noted: “Many thanx for the quick service on the
radiogram to my brother in Shanghai. I certainly think
that amateur radio is the thing for me. I have been in
the broadcast receiver construction game since 1922
and have not yet ventured into the realms of “ham.”
Don Clegg (6AKB and former op at 6BRS) informs me
that you were once 9ZT in Minnesota where you estab-
lished a wonderful record and I guess you are still mak-
ing and breaking records, hi.”

Meanwhile, Don was also accumulating more awards
to put on the wall. When he was in town, Don continued
to enter the various contests that the ARRL sponsored.
In 1929 there was the ARRL traffic contest, in which
Don won a certificate, and the Sweepstakes (SS) con-
test, in which he achieved the highest score in the
ARRL'’s Los Angeles section.

The year 1929 recorded a number of changes in the
radio field. The commercial radio manufacturers were
putting out tremendous quantities of broadcast radios.
The concept of the automobile assembly line that Henry
Ford developed in 1913 now extended to the building of
tubes, as well as radios. Atwater Kent alone was produc-
ing nearly 50,000 radios per month. Between mass pro-
duction and the competition in the marketplace the
price of a radio was dramatically reduced from just a few
years earlier. Their internal design was better and the
quality of signal reception had improved. The number of
homemade radios that the general public used for
broadcast reception was down to 20 percent of the
radios in use, and rapidly diminishing. As a result Don’s
radio columns for the local newspapers tapered off to
perhaps once a month by year’s end.

Due to Don’s travel schedule he spent a lot of time
aboard trains. He decided to try using his receiver dur-
ing the long rides, but found it to be incredibly noisy.
Apparently the noise was created by the iron wheels
rolling on the track, putting a static electricity on the
ground system of the whole train. During a trip to
Washington D.C. in January 1929 he was finally suc-
cessful in reducing the noise to a level that was tolera-
ble. Don recalled: “ I finally got my receiver to work on
the train. I eventually hooked up my portable transmit-
ter and I even worked home from the train. I had a let-
ter from the chief electrical engineer and vice president
of Southern Pacific Company. He had addressed it to
all railroad conductors: ‘Please extend to Don Wallace
every courtesy that doesn't interfere with train opera-
tion, to operate his radio set.” So I would disconnect
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The first amateur radio operation from Tibet was by Harold
Graham in 1928, operating as AC4AA.

their big Majestic radio that they had in the car and
plug in my radio in its place. I soon found that you
can’t hook on to, or have anything touch, the railroad
car. The electrical racket is just beyond comprehension.
So what I did, I used the overhang on the observation
car and the railing. I would put two ropes of light string
down from each corner at the back of the car and run a
grid of wire between them, just enough for a 40-meter
antenna. Then [ ran the other wire for a counterpoise
— I stuck it on the inside of the windows with tape. The
receiver never touched any metal, except for the AC
line into which it was plugged. The counterpoise was a
floating ground inside the car. I could hear stations on
my receiver with no problem after that.” Don wrote up
the story and sent it in to the ARRL, where it appeared
in the July 1929 issue of QST, “High Frequency Recep-
tion on Trains.”

Don often drove down to San Diego to visit his vari-
ous customers. On the long trips back and forth he
would listen to assorted CW stations with his car radio.
“I got tired of listening to the broadcast stations,” Don
continued, “they were rather boring. Sometimes I could
hear high speed CW transmissions when I drove be-
tween San Diego and Long Beach. I had an RF con-
verter that worked with my car radio. It was built by
Waylan Horth. You flipped the switch to one position
and you had the regular broadcast stations on the car
radio. When you flipped the switch to the other position
you had the RF converter. Mobile transmitters were not
allowed in those days. The first authorization for
mobile transmitters was in 1935. Then it was for 5
meters only. A few years later 10 meters was added. So
1 started with a receiver, put in a 5-meter rig when that
was allowed, and when the authorization changed |
soon had a big 10-meter rig in the car.

In the meantime I had put in a receiver to listen to
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the other hams. That was more interesting than the
stuff that they put out on the broadcast band. I found
that on some days I could tune Manila. They were run-
ning a high-speed tape, maybe 75 or 80 words a
minute. At first I couldn’t make out anything. It was
like a purr it was so fast. After I had listened to it for a
half hour I could recognize an occasional word that 1
knew. In another half-hour I could make out a few
more words. By the time I got to my destination I could
even distinguish the letters, which helped me in my
code speed. It was a 4-hour drive back home from San
Diego in those days, so I got lots of practice. When I got
in a code contest, the code letters almost sounded slow.
It is just a question of getting them written down. In
those days I could write fast. I could write longhand at
49 words a minute; the fellows timed me. They couldn’t
believe it. So when I would get in a longhand CW con-
test I would most always win. The cups and plaques are

over there (lined up along one wall). I won a few con-
tests by typewriter. That was at about 55 words a
minute. There was usually somebody that worked for
some commercial company who would win those con-
tests because they were still copying high-speed code
over the air with a typewriter.”

One day a year earlier a young ham, Frank Cuevas,
6A0A, knocked on Don’s door and introduced himself.
Frank had heard Don on the air and traveled down from
Bakersfield to meet him and see the famous 6AM sta-
tion. A friendly rivalry developed between them and 30
years later Frank would be the one who finally beat Don
in a longhand code copying contest.

In the spring of 1929 the Wallace family moved into
their newhome at 4214 Country Club Drive. It was two
stories high, modeled in the New England fashion. Don
had the radio room especially constructed to house his
radio station and wired with three-phase power. Within

Don and his wife Bertha, in front of their new house at 4214 Country Club drive in Long Beach.
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Don working on the rear pole, by the garage.

a week the transmitter was reinstalled and a zepp
antenna strung outside. There were two 95-foot high
telephone poles for antenna supports, one in front of
the house and one in back. Don’s trusty climbing spikes
and safety belt would see service on a weekly basis in the
years to come. At the back of Don’s lot was the garage,
next to the rear 95-foot pole. It had an alley entrance
and was two story also, modeled after the house. The
second story would soon be finished and Don planned to
use it as his office. Some months later he moved his
manufacturer’s representative business from the Mc-
Laughlin building in downtown Long Beach to the
upstairs above his garage.

Antennas, and testing them, were one of Don’s
favorite projects and most Saturday or Sunday after-
noons would find him perched on top of one of his 95-
foot poles, adding another piece of wire to those already
fanning out from his lot. He had purchased the two lots
adjacent to his house and the 25 acres immediately
around him were vacant. Don put up temporary masts
at the edges of the vacant property and no one seemed
to mind. They were 75-feet high and were made from 2-
by-4s bolted together. Don guyed them at three levels
and they would support one end one of the assorted
antennas that he was stringing in various directions
from the poles next to his house. Don would climb up
one pole, spend an hour working on the antenna, feed
line, and its support rigging, climb down the pole and
climb up the other pole and spend an hour up there.
With antennas coming in from several directions, some-
times he would do this all day long. Don recalled,
“When I moved into the house, I was doing lots of pole

An antenna installation kit.

climbing. I found that I could only do six poles a day. |
would go up, work for an hour or so, and then come
down. I was pretty strong then, in good shape. I had
played football. Going up the pole and spending all of
that time working on the rigging and so on, it was very
tiring. I found that after doing six trips up and down I
was exhausted. That'’s when you get hurt, you know.
You're so tired you start making mistakes. I brought
the antenna feed lines doun the pole and tied them off
at a Redwood crossarm outside the hamshack. Event-
ually I had up to 14 transmitting antennas to choose
from..”

In June 1929 Don worked quite a number of Euro-
peans. Conditions always seemed to be pretty good that
time of year. The first week of July he received an SWL
report from Donald Sloper at Frying Pan Farm, Chal-
leymead, Melksham, Wilts, England. Mr. Sloper wrote:
“You have easily been the strongest W6 I've heard for a
long time. As you know, it is unusual to hear W6 at any
great strength. [ use a 1V1 (one tube receiver) and aerial
75 feet long.” The signal reports were for phone trans-
missions, which was unusual between the West Coast of

Don went to work for General Motors Radio in 1929,
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the United States and Europe except for all but the
high-powered stations.

The September issue of QST had an article by Windy
Windom, W8GZ, “Notes on Ethereal Adornments.” The
antenna Windy described was the one that he had used
when he contacted Australia using slightly over a half-
watt three years earlier. Windy had performed addi-
tional experiments and found that when a single wire
was used to feed the zepp antenna it had to be fed off
center for a proper impedance match. Otherwise part of
the output power would be reflected back to the trans-
mitter, rather than being radiated by the antenna.
Windy included a detailed description of his antenna
and a chart that gave the proper antenna dimensions for
each amateur radio band. In the years to come his mod-
ified zepp antenna would become known as the
“Windom.”

In early 1929 Don was offered a job as Zone Manager
for the General Motors Radio Corporation. They had
noticed how well he was doing with the National Com-
pany and decided to try to lure him away. The salary
offer was somewhat better than his current job and
would require less travelling than before. This job had a
very promising future, especially with the potential size
of his annual bonus figured in. Don accepted the posi-
tion and parted with the National Radio Company and
George Hill on good terms.

Don sold the National lines he represented to Bill
Cook. Cook would take Don’s position with National
Radio, and they worked out an agreement that Bill
would pay Don on an installment basis over a period
several of years. Since the National Radio distributors
were well-established they were practically a guaranteed
source of income. Unfortunately, Bill died in an auto-
mobile accident a few months later,

When Don started selling radios for General Motors,
he refused to compete directly against Day Fan. He felt
that it was not good business practice; a former em-
ployer shouldn’t be treated that way. So when Don vis-
ited various cities to represent the GM radio line, he
would sign up what he considered to be the second-best
radio distributor in town. As his staff grew and he trav-
eled less, Don imparted the same wisdom on them. Day
Fan distributors were not to be approached by GM sales-
men,

Don continued to do well with his stock market
investments until late in 1929. Some cautious investors
had grown wary of the continued spiral of stock prices
and eased their way out of the market. In September
1929 the great “bull market” began to turn. Prices fell
and margin calls went out. On October 24 stock prices
plummeted to all-time lows. President Hoover issued a
statement which said, “The fundamental business of the
country . . . was on a sound and prosperous basis.” On
October 29, “Black Tuesday,” 16 million shares were
sold and the New York stock market crashed.

Don was wiped out, counting his financial losses at
upward of one quarter of a million dollars. Some of
Don’s stock holdings had been on margin. One would
put down only a small percentage of the stock value,
usually 10 percent. If the price of the stock went up, a
tremendous gain was realized. If the price went down,
the difference of cash value of the stock had to be paid.
The nest egg the Wallaces had been accumulating for
their children’s college fund was depleted and the forth-
coming bank failures took care of the rest of their sav-
ings. Here was Don with a wife and three children, a
$10,000 mortgage at the bank, and a job that would
barely pay his current expenses.



Saving the House

After the crash, Don’s family tightened their belt and
made ends meet. Their financial situation was not as
bad as others. Don still had a regular job. Many people
would be jobless for much of the great depression.
Things were going reasonably well and he was holding
his own until a bank officer at the local bank, to remain
unnamed, took a liking to Don’s house and decided that
he wanted it for his own. Don explained "The bank
called in my loan. They could do that in those days,
you know. There was no protection like there is now.
They foreclosed, even though I had been making my
payments on time. The bank demanded that I come up
with the entire $10,000 of my mortgage — I had 30
days. They didn’t do it to anyone else around there, just
me. One of the fellows at the bank wanted my house for
himself. He lived in the neighborhood, I know who he
was.

“I tried to get a loan from another bank, but there
was no way. Banks were failing then and those that
survived the stock market crash were not giving loans.
My Dad had also been hard hit when the market
crashed and he didn’t have any money to spare. Well,
one day [ was talking to a fellow I had shared office
space with, Bill Gaede, trying to come up with some
ideas. Bill said, ‘I will tell you what we can do. [ work
for the Metropolitan Life Insurance Company. I can
write you a life insurance policy for 310,000 because
you have a good job. Now, you can make the first pay-
ment on the policy to the insurance company and then
borrow that $10,000 value of the policy from the insur-
ance company, using your house as collateral. With
that money you can pay off the mortgage that the bank
holds and make the payments to the insurance com-
pany instead.’ So we tried that and it worked, and that’s
what I did to keep my house.” The local bank that had
held the mortgage to the Wallace’s house survived the
depression and prospered. However Don declined to do
business with it in the future.

The next several years were lean times for the
Wallace family. On January 16, 1930 Don received the
loan from the Metropolitan Life Insurance Company.
The payments Don made to the insurance company
were $180 a month for five years, which left very little
money for other family expenses. However, they still
had their home.

The tenth annual Pacific Division convention was
held at the Hotel Alexandria in Los Angeles on Novem-
ber 29 and 30, 1929. A message of greeting from Com-
mander Richard Byrd was received by radio just in time
to be read by ARRL Director Allen Babcock at his open-
ing address. The banquet, under direction of W6AM as
toastmaster, represented the apex of the entire conven-
tion and was declared to be the largest convention ever
held at a similar function in the history of the Pacific
Division. In the convention program an ad from Na-
tional Radio Tube Company noted that for those ama-
teurs who used the UV-204A (250 watts dissipation) and
had poured too much coal to the tube, it could be
repaired for the nominal sum of $75. Also included with
the 28-page convention program was a 12-page insert of
The Oscillator (forerunner to R/9 magazine), an ama-
teur radio publication that had started the previous
year.

Two months later Admiral Byrd was in the headlines
again. The front page of the January 27, 1930 edition of
the Boston Daily Globe carried the headline:

Byrd Not Alarmed Quer Ice Conditions. In radio chat
with coast man, he says that party expects to leave
Antarctic soon. Don Wallace, operator of radio station
W6AM, was in touch with the Byrd expedition near the
South Pole

The article had been syndicated and appeared in
newspapers across the nation. The next day Don re-
ceived a letter from Louis Chik, W8CQJ. He wrote “Con-
gratulations OB (Old Boy). In the Detroit Free Press 1
read about U working Byrd Expedition. Would you
please tell me what meter wavelength Byrd Expedition
located on? I'm just a beginner OB.”

The third annual ARRL Relay Competition (DX
Contest) was held on February 15-28, 1930. Up to 90
hours of operation were permitted during the nearly 2-
week long marathon. Don turned in a score but did not
spend too much time in the contest. His priority in the
early 1930s was to try to keep enough money coming in
to pay the bills; he had little time to spare for a mara-
thon DX Contest.

In Southern California there is a wind condition
known as the Santa Ana, or Santana, depending on
which of the natives you talk to. It is a wind that blows
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the desert air from the east, down through Santa Ana
Canyon and across the Los Angeles Basin to the west,
then out to sea. It occurs periodically in the winter
months and plays havoc with boats along the coast. The
wind is channeled by coastal canyons and can be very
strong, at times reaching upward of 60 miles an hour.
Don and Bertha had accompanied a group of college
students on a weekend trip to Santa Cruz Island off
Santa Barbara. About halfway across the channel the
Santa Ana winds struck unexpectedly. They soon
became fierce and the in the midst of the turmoil the
boat’s engine quit. Due to the severity of the winds, the
families ashore became quite concerned with the safety
of their children. After safely reaching Valdez harbor at
the island, Don got on the air. He had brought his
portable transmitter along and worked John Lewis,
W6ZBJ, across the channel in Santa Barbara. Through
Lewis, Don passed a message to each of the families of
the students aboard. The headlines of the May 31, 1930
edition of the Santa Barbara Daily News stated: “Noted
Radio Man Tells Of Isle Party’s Safety.”

Amateur radio activity was a newsworthy item and
the public seemed interested in this unusual hobby. The
Sunday, August 17, 1930 edition of the Long Beach
Press Telegram carried a photo section of the better sta-
tions that belonged to the Associated Radio Amateurs of
Long Beach, which now had over 70 members. Pictured
were Foster Young, W6MK, M. James, W6DQI, V. Trow-
bridge, W6EWK, Hal Nehmans, W6HT, George Weller,
W6CZZ, Bob Fisher, W6DYJ, Larry Lynde, W6DEP, who
took the photos of all of the stations, and of course Don
Wallace, W6AM. A separate photo of Don’s 95-foot un-
guyed mast (telephone pole) was also pictured.

The ARALB had been formed two years earlier in
May 1928. Their initial meetings were held at Recre-
ation Park, in the recreation room which was located
among the eucalyptus trees, in Long Beach.

In his day-to-day activities of getting on the air and
passing traffic, which comprised the majority of his
amateur activity, Don was often called by DX stations
across the Pacific and Asia. During the 1930s he would
work a hundred stations in China and a similar number
in the Philippines. Don worked virtually all of the mem-
bers of the Philippine Island Amateur Radio Association,
PARA, and the president of the club sent him a photo of
the membership that had been taken at a meeting in
1930.

The fall of 1930 marked the first open house at the
Wallace’s new location on Country Club Drive. Now that
their home was again secure, Bertha and Don had time
to plan a proper housewarming. They had quite a turn-
out and their open house would remain an annual event
for the next 55 years. Hams from all across the Los

Angeles Basin stopped in to see the new W6AM QTH
(location), as well as a lot of the local fellows from Long
Beach. A total of 50 people turned out for the event.
Naturally, the photo taken of the group at the end of the
afternoon appeared on the front page of the October 25,
1930 edition of the Long Beach Press Telegram, along
with the headline: “New Short Wave Radio Station
Tested.”

Don’s open house had become an annual event in
1923 and his guest books go back to 1927, when Bertha
first suggested the idea. Ed Mariner, W6BLZ (W6XM),
recalled: “Back in 1931 I visited Don in Long Beach. The
tubes in his receiver had the bases removed; he said that
he got better reception. He also had a tube in a jar of oil
for transmitting. (This may have been the mercury rec-
tifier.) My brother was a signalman on the USS George
Washington in World War I when Don was the chief
radioman. A few years ago (1982) at his open house I
saw my name in the log book from 1931.”

By 1931 Don had progressed to the position of
Regional Manager for GM Radio Corporation, which was
located in the Bendix Building at 12th and Maple in Los
Angeles. A decision was made that year by the United
States government that had a tremendous impact on
Don’s career. They decided to bring an antitrust suit
against General Motors. The government felt that GM
was creating a monopoly. Rather than fight the suit, GM
closed down their radio division and sold the assets, and
the bonuses for the executives that year were canceled.
Don’s bonus, had he received it, would have exceeded
his regular salary for the entire year. GM offered Don a
job as Manager of their Fridgidaire Refrigerator Divi-
sion. Feeling that his future was not working for a large
company in refrigeration, Don quit his job at GM and
went back into the manufacturer’s representative busi-
ness.

For the first five years of the great depression money
was extremely tight in the Wallace household. Don’s
oldest son Bill remembers these days well. “We had
gone for a drive to the Pike one Sunday afternoon. It
was an amusement park located in downtown Long
Beach by Rainbow Pier. That was something you could
do that didn’t cost any money, walk around the amuse-
ment park. We children were looking in a store window
at the chewing gum— it was a nickel for five sticks. Dad
bought a package and everyone got a piece of gum. That
was our treat for the day.”

Whether it was a consequence of the hard times of
the depression, or the fact that ever since his first rig
was thrown out in 1916, Don didn’t like to toss anything
out. The author discovered boxes upon boxes of tubes,
totaling several hundred, in Don’s basement from this
era. Each one would have an individual note tied to it:
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The first open house at W6AM was held in 1930.
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“Hot spots, save for emergency; some filament strands
broken; emission about 50 percent; or NG as doubler,
may be ok as amplifier.” Any tube Don used in his
equipment was in no danger of ending up at the dump.

Broadcast radios had changed dramatically in the
past few years. Most of them now had internal power
supplies and no longer required external batteries. By
1930 the homemade radio market had virtually disap-
peared. Only the exceptionally well-made set would out-
perform the better commercial radios. Due to the in-
creased competition among manufacturers there were
no cost savings realized in a home-built radio. Thou-
sands of these broadcast enthusiasts began looking for a
new challenge. As a result the ranks of radio amateurs
would swell to double its size in the next three years. At
this time there were still just 18,000 licensed amateur
stations in the United States.

Money was so tight that Bertha’s engagement ring
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was sold so Don could buy a new suit for his upcoming
business contacts as a supplier’s representative. Don’s
first call was to an old friend who ran the Radio-Tele-
vision Supply Company in Los Angeles, Mitchel Hirsch.
Don stopped in to say hello and mentioned that he was
reentering the representative business. Don reminisced,
“Mitchel said, ‘Don, glad to see you again. What lines
do you handle. I'll buy them,” and I replied, ‘Well, I just
got started again and I don’t have any products fo rep-
resent just yet.’ ‘Oh, wait right here.’ Mitchell went into
his office and made six calls to New York. He came out
and said, ‘You now have six lines; Vibroplex, Conant,
Amperite, JFD, Gordon Knobs, and The Instructrograph
Company. Come on in and let’s write up your orders.””
As of that moment, Don was officially back in the manu-
facturer’s representative business.

Now that he was established and had an income
again, Don decided to look up an old friend from college
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that had started a company in 1922, Edgar F. Johnson,
9ALD. Johnson had started his machine shop in a small
room at the back of a barber shop in Waseca, Minnesota,
and had slowly built it up into a good business. Don
wrote him and told him that he would like to represent
the E.F. Johnson Company. Johnson replied with a let-
ter and said that every sales rep he had ever met was a
bum; no offense intended. He would handle his com-
pany's sales by advertising, thank you. Not to be dis-
couraged, Don carried an ad containing E.F. Johnson
Company products along while he was out visiting his
various customers. When he was taking orders for his
assorted product lines Don would write up any product
from Johnson in which his customers were interested.
In a short period of time he had accepted enough orders
to literally fill a boxcar—the freight rates were most
favorable when an entire car was filled. Don sent the
stack of orders in to Johnson and said that this was for
old times sake, no charge. Ed, realizing the effort
involved in taking this large number of orders, sent
back a thank you note and a commission check for 10
percent of the total order. So Don continued to take
orders for the E.F. Johnson Company and pass them
along when a boxcar was filled, and the commission
checks kept rolling in from Ed. In this manner Don
soon became the exclusive West Coast representative for
the E.F. Johnson Company.

Don’s relationship with Ed Johnson proved to be
very beneficial for both of them. Aside from the business
he was bringing in, Don also used the various products
made by Johnson at his amateur station. As he saw
improvements that could be made, or additional prod-
ucts that could be offered, Don would make a sketch of
the modifications (or proposals) and send it to Ed. A
great many of these were implemented by the E.F.
Johnson Company and as their product line improved
their sales improved. A number of these innovations
probably could have been patented by Don, but that did
not interest him. He felt that his larger profits from
their increased sales was sufficient reward.

Don was traveling on trains again, representing the
products of various manufacturers. When he left on a
business trip, Don would always buy a regular ticket for
a train that left in the evening from Los Angeles. Once
aboard, he would tip the porter a couple of dollars and
get put in the Pullman sleeper car. It was cheaper that
way, money was so tight, and he would still get a full
night’s sleep. If the train arrived at its destination in the
early morning hours, the Pullman cars were dropped off
in the railroad yard so as not to wake the sleeping pas-
sengers. In mid-morning, after the passengers had
freshened up and departed, the Pullman was hooked up
to another train and was on its way again.

Don was a personable sort of fellow and not surpris-

ingly his favorite subject was ham radio. When he was
transferring trains, he would carry a copy of QST
around in the train station, with the cover showing.
Often another ham would come up and introduce him-
self and they would pass the time by talking radio. Don’s
son Bill chatted at length about his Dad’s trips. “When
Dad arrived at his destination he took a cab from the
train station to his hotel. He would get out of the cab
and start into the hotel carrying four bags; his portable
transmitter in one suitcase, 10 days worth of suits and
clothes in a Gladstone bag, all of his paperwork and lit-
erature for business in a briefcase under one arm, and a
portable typewriter under the other arm. A bellboy
would come running up and offer to take the bags. Dad
would say, ‘Oh, sure. Thank you,” give him a tip and
walk on in. Well, the bellboy could never carry the bags.
They had a combined weight of over 200 pounds. He
would have to get another bellboy to help him, and split
the tip, or go and get a cart in order to get the bags to
Dad’s room.” Between his playing football in college and
climbing poles to do antenna work, Don was in top
physical condition and now tipped the scales at 240
pounds.

One week Don was visiting customers in the Bay
area and was staying at the San Francisco Hotel. He set
up his portable transmitter, with the antenna on the
roof, and after a CQ that evening was answered by three
DX stations simultaneously. He worked all three of
them at the same time and found propagation condi-
tions to be extremely good that night — a total of five
different countries were contacted. One weekend Don,
with his W6ZZA portable station, worked all continents.
That was no mean feat, even for a fixed station.

When he wasn’t traveling, Don continued to spend
any spare time he had up on the poles outside his
house, installing and testing various antenna configura-
tions. It would be another 30 years until the material
was available to put together and support large Yagi
antennas that would approach the gain of fixed wire
antenna arrays.

One particular antenna in this category that Don
was fond of was the popular “Lazy H” or four half-waves
in phase. It was easily adaptable for use on 10 or 20
meters because of its compactness. The antenna was
often referred to as two-above-two and it resembled the
letter “H” tilted on its side. Two of the half-waves are
formed by the upper part of the antenna. The inner ends
of these are connected to the inner ends of the lower
pair of half waves by a transmission line that is one half-
wave long at the operating frequency and is transposed
once in order to bring all of the elements into the same
phase. To the lower end of this connecting transmission
line is attached a quarter-wave closed matching stub.
The transmission line from the transmitter is attached
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Don (seated, middle) with his portable transmitter set up at a ham fest in Oceanside, circa 1932. William Wallace is seated, left.

at the 600-ohm point on the stub. The feed line, phasing
section, and stub are typically constructed of No. 12
wire spaced six inches and having a nominal impedance
of 600 ohms.

To tune the Lazy H, its stub was resonated by para-
sitically exciting the antenna and running a flashlight
bulb attached to a small loop of wire along the stub near
its lower end to the point of maximum brilliance. This
point was the location at which the stub should be
shorted. The point on the stub to connect the transmis-
sion line was found typically from one-third to one-half
the distance from the far end of the stub to the point it

An aerial photo of Don's house shows the open space for
antenna work.

is attached to the antenna and phasing section. The
point that the transmission line was attached was indi-
cated by using the flashlight bulb to measure the stand-
ing waves along the transmission line. When the mini-
mum indication of standing waves was found, indicating
an impedance match between the feed line and antenna,
and the corresponding maximum transfer of power, the
line was at the optimum point to be attached. The gain
of this antenna array was typically six dB over a half-
wave antenna.

Another directional wire antenna that Don put up
was known as the bi-square. It can be pictured as a
square resting on one corner. The sides of the square
are each one-half wave long and this antenna, as with
the Lazy H described above, was well suited for the
higher bands, particularly 10 or 20 meter operation. A
single pole served as the supporting structure for two of
these antennas and the antennas themselves were used
as part of the guying system for the pole. Four insula-
tors were attached to the top of the pole and spaced 90
degrees apart. Four antenna wires, each two half-waves
long, are tied to the four insulators. At a distance of
one-half wavelength from the top of the pole another
insulator was attached to each antenna wire and a guy
wire attached to the opposite end of each insulator. The
ends of the antenna wires were then tied to the lower
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portion of the pole through insulators at a point 23 feet
from the top insulator for a meter antenna, and 46 feet
down from the top for a 20-meter antenna. Two quar-
ter-wave closed stubs were then connected to the oppos-
ing pairs of antenna wires at their lower attachment
points. Once the antenna wire and insulators were pre-
pared the pole was raised to the vertical position. Upon
erection, the four guy wires previously attached
through insulators at the mid-point of the antenna
wires were secured to anchors in the ground at 90 de-
grees spacing, so that each antenna would be at right
angles with the others to minimize the coupling be-
tween them. The guy anchors are oriented so that the
broadside pattern of each antenna will be directed to the
favored part of the world. As each antenna was bi-direc-
tional and had a wide aperture, the two antennas effec-
tively covered the world. A gain approaching 5 dB over a
dipole could be realized with this pair of antennas. The
stub and feed line adjustment are the same as described
for the Lazy H. By means of a low capacity double-pole
double-throw ceramic knife switch connected to each
pair of feed lines, the antenna giving the better receiver
response from the received station could be selected and
used for transmitting in that particular direction.

One of Don’s favorite antennas that he installed in
Long Beach was the rhombic. The rhombic antenna was
diamond-shaped, mounted horizontal to the ground,
and it was directional following a line drawn down the
center of the diamond. The antenna feed line was con-
nected to one end of the diamond and if the antenna
was left unterminated at the opposite end, current radio
theory said that the RF signal was radiated from each
end, in two directions. Terminating the opposite end of
the rhombic in its characteristic impedance, typically
600 to 750 ohms, resulted in the antenna radiating a
narrow beam of RF in just that one direction. Don
found the rhombic to be superior to the other antennas
that he had installed, but due to the enormous amount
of space that it required—it was 260 feet from end to
end—he only had room to put up one. Don wrote a brief
description of some his findings on antennas and sent it
off to Radio magazine. The April 1932 issue carried an
article titled “Short-Long Wave Combination Sets Can
Be Made to Perform 100% Better If You Follow the
Advice of Don Wallace.”

When Herbert Hoover was inaugurated as President
in the spring of 1929, a number of changes took place in
Washington, D.C. His son, Herbert Hoover, Jr. became
licensed as W4SR in late 1930 and was quite active from
Asheville, North Carolina. He kept a weekly schedule
with Don for passing traffic to local friends and family
for most of the next two years. In 1933 Herbert Hoover,
Jr. returned to Southern California and was assigned

the call W6ZH, along with the portable call of W6ZZK.

One afternoon that year Don got a call from a friend
who wanted to stop in and see his station. Harold
Graham, AC9GH, had just returned from China and
wanted to meet the “big signal” from stateside. He and
Don swapped stories all evening and Harold related his
experience on the Tibetan frontier during July 1928.

The ARRL Trans-Continental Relay contest took
place in December 1931. Two months later Don re-
ceived a letter from George Grammer, the assistant
technical editor of QST. George noted:

Now that the smoke of battle has cleared away,
(referring to the Transcon Relay) certain stations, of
which yours is one, stand out. April QST will have a
bang-up story on the Relay and we want to have sta-
tion descriptions in that issue of the stations that did
the best work.

Don described his station for QST as follows:

W6AM is a 1000-watt crystal controlled transmitter.
On the right is the power panel with 6-phase plate sup-
ply. Six rectobulbs are seen above the 10 old pole line
transformers which juggle voltage and phases. The 36
heater element resistances allow primary keying which
is clickless, and “safe” for operator, tubes, and the chil-
dren of the household.

The center rack is still being completed. On top is
the power supply for the oscillators and amplifiers. A
separate 3720 KC crystal controlled amplifier equip-
ment is just below, so it can be switched directly into
the 1-kW water-cooled tube built especially for the sta-
tion by the National Radio Tube Company. Below this
are other pole line transformers for more 6-phase
expansion later on. On the floor is the W6ZZA portable,
which travels with W6AM on trips so that a daily QSO
may be had with Mrs. W6AM (W6MA). It is crystal-con-
trolled 7004 KC, a completely self-contained transmit-
ter and receiver, delivering 150-watts output to its own
portable zepp.

The left-hand rack is the 3600 KC crystal, thermo-
controlled, doubled to 7200 KC, amplified and doubled
with a 50-watter, and then amplified with a 75-watt
screen grid tube. This feeds the water-cooled tube
directly below at 7200 KC, 14,400 KC, or 28,800 KC.
The panel has a 6-pole switch for main line (two power
lines came info the radio room: one a 220 volt with the
usual three wires, the other a private 3-phase line). The
left-hand 6-pole switch has a rope on it, which auto-
matically turns on the water, with the big filament. The
220-volt 3-wire line serves all steady voltages, (fila-
ments, C power pack, amplifier power packs, automatic
keying, portable, etc.) The 3-phase serves the final
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amplifier stage and is keyed with two Leach break-in
relays — 3 of the contacts for 3-phase, the 4th contact
for the portable (when the portable is home). The key-
ing devices consist of a light key, an electro bug,
Omnigraph, and Heterograph (fape transmitter with
assorted tapes for calling).

The receiver has 6 tuned stages and so is very selec-
tive. The built-in cabinets over the receiver house the
monitor, frequency meters, call books, message blanks,
and other ham lore.

W6AM “just grew” for the past 20 years (under differ-
ent calls) and is still growing. It is WAC in two different
districts (9th and 6th), has the 1926 Trans-Pacific Test
“Class A” certificate, the Section certificate in the 1929
sweepstakes contest, and the 1927 International Relay
best contact point for New Zealand. The cup is the 1923
Hoover Radio Cup.”

Crystals had been introduced in 1924 and by the late
1920s the advantages of crystal-control transmitters had
become apparent. The transmitted signal took less space
in the radio spectrum because the transmitter didn’t
drift around, and stayed on a single frequency. The crys-
tals were rather expensive, however, typically ten dollars
each. Consequently, those stations that were crystal-
controlled usually had just a few crystals of different fre-
quencies. Sometimes a ham owned only one crystal for
a low-frequency band and would devise circuits to oper-
ate on harmonics of the fundamental frequency, to gen-
erate a signal on a higher band. Don’s transmitters had
predominantly been crystal-controlled the past five
years. His ARRL designation was OWLSc, indicating
crystal control. The April 1931 issue of QST carried the
description and current pictures of Don’s rig.

Wayne Cooper remembered a visit to Don’s station.
He recalled, “Don had a telephone pole with maybe half
a dozen sloping doublets for 20 and 40 meters. He
demonstrated to me the beam effect of these antennas.
His transmitter was in the breakfast nook. The final was
a special water-cooled tube with ‘6AM’ formed with wire
inside the tube. The water cooling was from a rubber
tube to the kitchen faucet.” Bertha must have been very
understanding, to allow this intrusion into her kitchen.

Los Angeles celebrated it’s 150th anniversary by hav-
ing La Fiesta de Los Angeles that summer. Many of the
800 amateurs in the Los Angeles area sent messages to
the mayors and governors across the United States and
to dignitaries in foreign lands. More than 5,000 invita-
tions were sent by radio and this was a prelude to the
amateur effort for the 1932 Olympics. The resulting
story was on the front page of the Sunday July 19, 1931
edition of the Los Angeles Times, along with a picture of
Don at his station.
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Don's ORS certificate.

was held in San Francisco that year, on September 5
and 6. Among the speakers present was Professor F.E.
Terman (ex-6AE) of Stanford University. In the years to
come Terman would publish a number of books that
were very valuable to engineers and amateurs alike. In
1932 he came out with Radio Engineering and 11 years
later followed with The Radio Engineer’s Handbook.

Don read Professor Terman’s first book with great
interest. Here was some of the first theoretical informa-
tion on diamond (rhombic) antennas. One character-
istic that Terman mentioned didn’t ring true, however
— that an unterminated diamond antenna was bi-di-
rectional. Don reflected, “In my work with a rhombic
antenna [ found that an unterminated one always
favored one direction. It was never equally bi-direc-
tional. I had also found that if the antenna was sloped
in the desired direction, it radiated better in that direc-
tion. One day at the convention Terman and I had
lunch together and he was quite interested in my obser-
vations. So when I got back I wrote him a long letter
and told him the results that I had found experimen-
tally. He had a facility up at Stanford with the anten-
nas set up. I believe that he went up in a plane trailing
an antenna and actually flew past the rhombics at
some distance away and took field strength measure-
ments. Anyway, I noticed that my corrections appeared
in a later edition of his book.”

In what would have far-reaching implications in Asia
and the Pacific for the next decade and a half, Japan
embarked on a policy of colonizing the Asian mainland.
Due to their historical conflict, Japan believed that it
was destined to battle the Soviet Union for domination
of northeast Asia. The Japanese archipelago was woe-
fully short of natural resources, while the neighboring
territories on the continent were not. Japan invaded
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Manchuria in September 1931 and had complete con-
trol of the country by the spring of 1932. China was
quite concerned by this incursion and news stories
around the United States carried much speculation. The
January 9, 1932 edition of the Long Beach Press Tele-
gram carried the headline:

Long Beach Operator Talks To Radio Friend In
China. Don C. Wallace, W6AM, talked for forty-five
minutes this morning with Earle Chang, AC8GO, the
Minster of Communication, at Shanghai. He was told
that Shanghai is seeing no fighting.

The situation in China would remain fluid for the
next six years.

Now that he was back in the representative business,
Don was also sending articles in to the various trade
publications. The April 1932 issue of Western Radio and
Refrigeration Journal carried one of these entitled: “Are
You Ready For the Big Push with Shortwave this Sum-
mer?” The article noted that in the summer months,
when broadcast reception was relatively poor, shortwave
reception was much better. A picture of Don with his
portable rig set up in a hotel room accompanied the
article. The caption stated: “For many years Don Wal-
lace, a pioneer in radio in the west, has been an author-
ity on long wave, short wave, and television reception.”
Television was still in the experimental stages, with the
receivers quite primitive. However, TV was frequently
mentioned during the thirties.

Another article by Don appeared in Western Radio
and Refrigeration Journal at this time, “How Short
Waves Travel.” He described how radio signals usually
follow a straight line on a great circle chart, which can
be quite different than they would appear on a flat map.
After observing a world map many people seemed to
think that England was east of the United States. Of
course, its true direction of north is apparent on the-
great circle maps. With directional antennas, one has to
be careful to be sure that their antenna is pointed in the
desired direction.

At this time a station was being assembled in
Ventura that would be the other “big noise” from Cali-
fornia during the 1930s. Charles “Doc” Stuart, W6GRL,
had grown up in Ventura and was licensed before the
war as 6CW. He had graduated from the University of
Southern California School of Dentistry in 1924, He
purchased a lot on Pierpoint Boulevard, in a housing
development by the ocean. Only a few homes had been
built there when the stock market crash occurred in
1929. Due to his dental business Doc was relatively
secure from a financial standpoint and he purchased
several lots adjacent to his in the coming years. The 200
acre housing development had just a handful of homes

scattered about and no new ones were being put up, so
Doc set about erecting a number of 80-foot-high poles
at various locations on the property. No who lived there
seemed to mind and the owners of the various vacant
lots never came around to object. They were probably
too busy trying to survive than worrying about an
empty lot. By 1932 Doc had 7 rhombic and vee antennas
spread across 60 acres, pointed to various directions
around the world. These masts were located among the
sand dunes on the beach and, indeed, the high tide seri-
ously encroached on two of them. It was one of the best
receiving and transmitting locations on the California
coast, combined with one of the best amateur radio
antenna and station installations in the country at that
time.

Doc Stuart was one of the premier DXers in the
1930s. By the end of the decade he would share the top
of the pre-World War II ARRL DX Century Club with
just one other operator, A. Hopper, W2GT. The drive to
attain the top position was perhaps best described in a
speech he delivered in 1946. Doc stated: “As a radio
amateur, I have always been most interested in working
DX. The highly competitive nature of that fascinating
phase of amateur radio is the most thrilling and satis-
factory field I have explored. It may be compared to fish-
ing — you scan the bands for rare distant countries and
I might add, elusive ones. It sometimes requires many
hours and days of careful watching and observation to
hook the particular rare one. Should you not succeed
the first time more effort must be expended, a better
antenna for stronger signals in both receiving and

Doc Stuart putting up a rhombic in 1934.
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transmitting, increased efficiency in the transmitter for
more power output, and all the thousand and one
improvements that can be instituted to accomplish a
difficult feat. It spurs the soul to call forth the best that
is in one.”

Doc Stuart noted that he had been most fortunate in
having sufficient space for vee antennas and rhombics
pointed in various directions around the globe. Indeed,
by 1934 his station was nearly on a par with Chung-ju,
the CGRA station outside of Shanghai. In multi-antenna
stations such as his, switches were provided for select-
ing the best antenna for the received signal and using
this same antenna for transmitting in establishing con-
tacts.

In Doc’s early days he initially put up a vee antenna.
This antenna enjoyed quite wide use at the time, for
those people located in a rural location with sufficient
space around them. However, it is really a single-band
antenna because the included angle between the legs of
the vee must be correct to produce the addition of radi-
ated lobes upon which such an antenna depends for its
signal gain. High gains upward of 16 dB can be accom-
plished with a vee and it requires only three poles for
support. The antenna could be made uni-directional by
terminating each leg at the far end to ground in its
characteristic impedance. The vee, however, requires
quite an expanse of real estate and can only give good
performance on the one frequency for which it was
designed.

Doc found that the most satisfactory antenna for
overall use was the rhombic or diamond antenna. It was
usually erected over flat terrain and required four poles
for support. Due to its characteristic of acting as a radi-
ating portion of a transmission line it could be used
over a frequency range of two-to-one with power gains
of from 20 to 30 (13 to 15 dB). That is, a relatively mod-
erate size rhombic, 270 feet on a side, will give a power
gain of 20 on 7 megacycles (40 meters) and proportion-
ally more on 14 and 28 megacycles (20 and 10 meters),
where the wavelengths are shorter. Height was also an
important factor in developing maximum gain, but
compromises in the rhombic angles could somewhat
compensate for this and the maximum lobe in the verti-
cal plane can be steered by altering its shape. Length-
ening the antenna would also help compensate for in-
sufficient height.

Although a single-wire flattop rhombic gave good
results, it was difficult to properly match the feed line to
the antenna and eliminate standing waves, except by
stubbing or the use of tuning networks. That, of course,
makes the antenna narrow in bandwidth and it could
not be used on more than a narrow frequency band
without retuning. However, placing one or two wires
directly beneath the top wire of the rhombic flattop will

The station of Doc Stuart, W6GRL.

accomplish the desired result of broadbanding the
antenna. These additional wires are connected together
with the top wire at either end of the diamond and
fanned out along its length, so that the wires were from
three to five feet below the top wire at the side poles of
the diamond and attached with separate insulators. This
lowered the feedpoint impedance of the antenna and
broadened its bandwidth.

Single-wire rhombic antennas had impedances in
the neighborhood of 750 to 1,000 ohms, but by the
addition of the curtain wires to the antenna flattop the
impedance could be brought down to the region of 600
ohms. This allowed the 600-ohm open-wire transmis-
sion line to be connected directly to the antenna with-
out the use of stubs or matching networks and permit-
ted its use over a wide range of frequencies without any
serious amount of standing waves, provided the antenna
was terminated in its characteristic impedance.

Initially Doc found that the best means of terminat-
ing his rhombics was to attach a line made of resistance
wire, such as nichrome wire (used in electric heaters) to
the far end of the antenna, that is, to the end of the
antenna toward which the radiated signal was desired.
This line must be the same impedance as the antenna
and must have sufficient DC resistance to dissipate at
least one half the transmitter power output without
excessive heating. A length of the nichrome wire that
had 300 ohms resistance was connected to one side of
the end of the rhombic, and the wire was brought down
the pole until its end and tied off with an insulator. The
adjacent side of the end of the rhombic was similarly
connected to another nichrome wire, which was also
tied off down the pole. The ends of the two pieces of
nichrome were then connected together and formed a
600-ohm termination for the antenna. At that time the
large resistors that would dissipate upward of a kilowatt
of power and exhibit the low inductance necessary for a
600-ohm resistive termination were not available. The
termination served to make the antenna uni-directional,
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bcause the power which would ordinarily be reflected
back on the antenna and radiated in the opposite direc-
tion was dissipated in the resistance wire that termi-
nated the end of the rhombic.

With very little effort the direction of radiation of
the rhombic antenna could be quickly reversed when it
was desired to transmit or receive in the opposite direc-
tion. This was accomplished by bringing feed lines from
either end of the rhombic in to the station and the resis-
tance termination line was extended out from the sta-
tion, instead of being attached to the antenna at the
pole. A suitable large four-pole double-throw ceramic
switch was so connected that the receiver or transmitter
could be coupled to either end of the antenna at will. At
the same time this switch attached the termination line
to the opposite end of the antenna, reversing its direc-
tivity. W6GRL had seven rhombic and vee antennas con-
nected to a bank of seven four-pole double-throw
switches so that the antenna for the desired direction
could be selected. Two additional banks of double-pole
six-throw switches were used to change between the
rhombic antennas and another eight phased wire arrays,
along with a rotary curtain antenna, in order to accom-
plish complete world coverage on 7, 14 and 28 megacy-
cles. The rhombics had such high gain that if a particu-
lar station around the world was between the major
lobes of the two closest antennas, it was sometimes nec-
essary to switch to a lower-gain antenna that had a
broad lobe in the required direction and encompassed
the desired station.

The antennas that Doc used were all of the horizon-
tally polarized type. While high gains could be realized
from some vertically polarized antennas, they were not
used for receiving in ordinary cases because of their
high sensitivity to man-made interference such as auto-
mobile ignition noise and domestic and industrial appli-
ances, which were vertically polarized. Therefore, Doc’s
choice of horizontally polarized antennas provided the
quietest reception. The noises were not be eliminated
but their amplitude was considerably less on the hori-
zontally polarized antennas.

By 1932 there was only one call book being pub-
lished in the United States. Perhaps it was a result of the
government’s financial position, but the call book that it
had published annually since 1913 was last issued in
1931. The privately owned Radio Amateur Call Book
Magagazine, which had come out with a quarterly edi-
tion for the past twelve years, was now the only one
available.

The summer Olympics were held in Los Angeles in
July and August 1932. Most of the events took place at

The familar “Flying
Horse” Call Book.

the Coliseum, with certain specialized ones, such as
sailing, at Long Beach or other sites. An amateur radio
station was set up at the Olympic Village, in what is now
known as Baldwin Hills. W6USA was the authorized
operator for the months of June, July, and August. The
station was on the air for a total of 60 days, until the
closing ceremonies on August 14. The main station per-
sonnel were Bill Lippman, W6SN, C.A. Chaetham,
W6CUU, F.C. Martin, W6AAN, Don Shugg, W6ETJ, Cha-
rlie Perine, W6CUH, and N.L. Madsen, W6FGQ.

Many of the local amateurs turned out to operate
over the period and W6AM also spent a day operating
the station. In the first weeks of operation the fellows
worked a lot of stations around the United States and
did some DXing. After the athletes arrived in the Olym-
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