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antenna sites from the Mexican border to Santa Maria for 40 years.

Our comprehensively equipped, expertly maintained antenna sites are constantly
being enhanced, while we continually acquire new sites to serve the growing needs
of our clients. For example, some of our newest sites include Regency Plaza in
Mission Valley/San Diego, Ribet Building at the junction of the 2 and 5 Freeways,
and Oxnard Tower.

To locate your equipment at one of our sites, or for more information, call Jack
or Rich Reichler today at (800)400-SITE. We'll send you a FREE Pocket Site Selector
and Organizer, and we won't leave you in limbo!

FREE!
. . . Filled with
Great sites, great service, since 1956. indispensable info

and California sites.

Meridian Communications

23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355
(818)222-5655 ¢ (800)400-SITE (7483) ® Fax(818)222-2857




Editorial Comment
By Don Bishop, Proceedings Editor

» Planning — Under the leadership of President Emeritus Mal Gurian, the Long
Range Planning Committee continues to define priorities for achieving long-term
goals. Among its goals, the committee has recommended the following priorities:
improve membership services; increase the membership of the Club; design a pro-
gram for corporate funding; and increase and improve the scholarship program.

One particular change that the planning committee recommended was adopted
by the board of directors in June—the addition of two more membership catego-
ries. Now, in addition to Life and Regular members, the Club will have Student
and Retired members. Adjustments will be made to the membership dues schedule
to reflect this change, which will become effective Jan. 1, 1997. These changes are
intended to encourage people to join at a younger age and to make it easier for
retired members to retain their membership.

» Member sponsorship — For many years, membership application forms have
specified that prospective new members must be sponsored by two current mem-
bers. To help the number of members to grow, the board of directors voted to relax
the two-member sponsorship requirement. A new version of the membership
application will reflect this change, which was initiated by the planning commit-
tee. Neither the Constitution nor the By-laws requires sponsorship of membership
applicants, so making the change is easy.

» Official address — Sometimes Club members report difficulty in finding the
right people in the various committees to handle their inquiries. Thanks to our
contract with Meredith & Henry, the Club now has a new official address: 1620
Route 22, Union, NJ 07083. The telephone number is 908-687 -3090, and the fax
number is 908-687-0977. The office is staffed during regular business hours.

Be advised that unless mail sent to a Club member via the official address is
marked “personal,” the headquarters staff will read it to determine how best to
handle the correspondence it contains. The headquarters staff is prepared to pro-
cess any inquiries.

To make it easier to reach me regarding the Proceedings or other matters, I've
listed my postal and e-mail addresses and my phone and fax numbers on the table
of contents page. "

» Nominations — This is the time of ‘year when the Nominations & Elections
Committee sets about finding candidates for the board of directors and the offices
of vice president, vice president/counsel, vice president/co-counsel, treasurer and
secretary.

Candidates may be nominated by the executive committee (which normally
accepts the recommendations of the nominations committee) or by petition. The
names of the nominations committee members are (in alphabetical order): William
Endress (co-chairman), Frank A. Gunther (chairman), Gilbert Houck, Fred Link

Continued on page 52
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From the Birth to the Demise
of Super-Power Station XERA

By Durell M. Roth

In 1938, broadcast engineer James O. Weldon designed and installed a 500,000-watt, medium-
wave, transmitter with a two-element directional antenna at radio station XERA in Villa Acuna,
Mexico. Two years after the installation, Weldon wrote a detailed description of the 500-kilowatt

KFKB Broa(lcasting Association, Inc.

Milford, Kansas

Power, 5,000 watts. Wave Length, 285.5 meters. Frequency, 1050 kilocycles.
Hours of Broadcast: Each week day from 5:00 a.m. to 7:00 p.m.
Sundays from 8:00 a.m. to 9:00 a.m. and 12:00 noon to 7:00 p.m.

DAILY SCHEDULE

5:00 to 5:30 a.m. Hauserman and Cook.

5:30 to 6:00 a.m. Health Lecture by announcer.

6:00 to 7:00 a.m. Bob Larkan and his Music Makers.
7:00 to 7:30 a.m. Hints to Good Health by announcer.
7:30 to 8:00 a.m. Bob Larkan and his Music Makers.
8:00 to 8:30 a.m. Prof. Bert.

8:30 to 9:00 a.m. Old time entertainers.

9:00 to 9:30 a.m. Markets, weather, cash grain. Hauserman and Cook.
9:30 to 10:00 a.m. Medical Question Box.

10:00 to 11:00 a.m. Special Features.

11:00 to 12:30 noon Steve Love and his orchestra.

12:30 to 1:00 p.m. Health Talk by Dr. Brinkley.

1:00 to 2:00 p.m. Special Features.
2:00 to 2:30 p.m. Dutch Hauserman and Cook.

2:30 to 3:00 p.m. Medical Question Box.
3:00 to 4:00 p.m. Bob Larkan and his Music Makers.

4:00 to 4:30 p.m. Uncle Sam and Dutch Hauserman.
4:30 to 5:45 p.m. Arthur Pizinger and his orchestra.

5:45 to 6:00 p.m. Tell Me A Story Lady.

6:00 to 6:15 p.m. Prof. Bert, French language instruction.
6:15 to 6:30 p.m. Orchestra.

6:30 to 7:00 p.m. Dr. Brinkley.

Schedule changes weekly but hours of broadcast are fixed.

Figure 1. KFKB daily program schedule from the Souvenir Album of
KFKB published January 1930.

amplifier and associated equip-
ment, but until his death in 1993
the paper remained unpub-
lished. Because the station was
unique in terms of design, power
level, and the international po-
litical atmosphere in which it op-
erated, I felt it was important to
edit and expand Weldon’s work
to include such historical infor-
mation as photographs and pro-
gram schedules that were not
contained in the original docu-
ment. This, therefore, is the story
of XERA, owned and operated by
John R. Brinkley M.D. At that
time, XERA was the most power-
ful medium-wave station in
North America.

The story of XERA begins in
1917, in the small town of
Milford, Kansas. Dr. Brinkley
and his wife, Minnie, moved
there after responding to
Milford’s request for a physician.
They made their home and
doctor’s office in the rear of an
abandoned drug store and
stocked the shelves with patent
medicines. Brinkley didn’t stay
a small-town physician long,
though. He developed two con-
troversial surgical procedures

that gained him international fame: one which corrected impotency and another that cured
prostate inflammation. His practice grew rapidly, and Brinkley soon built a new hospital. Al-
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though controversial, the procedures were
popular; and in early 1923, Brinkley was sum-
moned to California to perform surgery on the
managing editor of the Los Angeles Times.
While there he visited the paper’s radio sta-
tion, KHdJ, one of the first stations in the area.
Announcers reported the progress of the
editor’s recovery daily over the station, and
Brinkley thought that radio would be a good
way to inform and entertain his own patients
while they recuperated. When he returned to
Milford, he applied for a license to operate
such a station in Kansas. On September 20,
1923, permission was granted to operate the
first commercial station in Kansas, KFKB.
Brinkley hired Weldon as chief engineer and
nicknamed the station “The Sunshine Station
in the Heart of the Nation.” The KFKB stu-
dios and transmitter were in a one-story brick
building dwarfed by the two three-hundred
foot towers that supported the station’s multi-
wire flat-top antenna. The original transmit-
ter was a modulated oscillator operating on a
frequency of 1,050 kilocycles. Weldon con-
verted the station to a class-B linear system
and increased its power to 5,000 watts.

Brinkley’s medical and broadcasting busi-
ness became successful beyond all expecta-
tions. In 1929, KFKB won a gold cup as the
most popular radio station in the world. The
daily schedule shows the diverse program-
ming that contributed to its overall appeal
(See Figure 1 on page 24).

With an expanding patient load and 10,000
letters directed to him at the station each day,
Dr. Brinkley was not able to answer all of his
mail. To alleviate the problem he started a new
program, “The Medical Question Box,” broad-
cast twice daily, in which he answered listen-
ers’ letters, offered them medical advice, and
suggested one or more of his numbered medi-
cations as a possible cure for their ailments.

The American Medical Association (AMA),
however, frowned on Brinkley’s questionable
techniques and chastised him for his on-the-
air practice of medicine. When the KFKB li-
cense came up for renewal, the Federal Radio

Commission (FRC) refused, with the admoni-
tion that the world’s most popular radio sta-
tion was not serving in the public interest.
KFKB continued to operate under appeal of
the FRC’s ruling until Brinkley sold the sta-
tion for $90,000 and applied to the Mexican
authorities for a permit to build a broadcast-
ing station somewhere along the Texas-
Mexico border.

In early 1931, the Mexican authorities
granted permission to build XER near Villa
Acuna, Mexico, just across the Rio Grande
form Del Rio, Texas. In late spring of that
year construction began on the 50,000-watt
“Sunshine Station Between the Nations”
(Fowler 23-24).

Weldon and another engineer, Will Branch,
began construction of the XER transmitter in
Fort Worth, Texas, in mid-1931. When the
broadcasting site was ready, the equipment
was transported to Villa Acuna, Mexico, where
the construction was completed. Weldon and
Branch moved to Del Rio to oversee the final
construction of XER, but the Brinkleys re-
mained in Milford to supervise the Brinkley
hospital and set up remote studios to broad-
cast, via phone line, over the border station.
In the interview with Weldon, video taped in
February 1993, he discussed the development
of XER and remarked that he remembered
the line from Milford as being nearly high-
fidelity.

On October 21, 1931, XER began regular
broadcasting on the mid-channel frequency
of 735 kilocycles, with programs originating
from both Milford and Villa Acuna. The pri-
mary target area of XER, and other high-
power border stations, was both the United
States and Canada. The stations, therefore,
depended on the night-time medium-wave
skip to reach their audience and adopted a
dusk-to-dawn schedule for their normal
broadcasting hours. The schedule worked
not only to the financial advantage of the
stations, but also aided their maintenance
and modification efforts because the work
could be done during the daylight hours
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when the stations were off the air.

The original XER transmitter used a 50-kw
linear r-f power amplifier consisting of six
Western Electric (W.E.) 232A tubes operating
in a class-B, push-pull, parallel circuit. The
antenna was a flat-top, approximately 24 feet
long by 8 feet wide, suspended between two
300-foot towers. The ground plane for the
antenna consisted of parallel wires laid three
feet apart and soldered to collector ribbons for
connecting to the remainder of the ground
system.

XER was an immediate success. In an April
1932 letter to Dr. Brinkley, station manager
H.L. Munal attached a statement of income
and expenses for the first six months of opera-
tion which showed a profit of more than
$48,000 (Munal 2). Brinkley reported, over
XER, the national success of his Milford-based
medical practice and made frequent private
plane trips to Del Rio to oversee his expand-
ing radio business.

The First Power Increase

In mid-1932, Weldon increased the trans-
mitter output power to 65 kw by adding two
tubes to the class-B amplifier, thus making a
total of eight W.E. 232A’s. He also modified
the antenna system by adding a parasitic re-
flector that increased the station’s signal to
the north by approximately three decibels. To
install the reflector, engineers erected a third
tower forming an equilateral triangle with the
other two and installed messenger cables to
support the reflector. ‘

The driven element and passive reflector
were installed approximately ninety electri-
cal-degrees apart. The system formed a car-
dioid pattern that provided maximum signal
over a 180-degree section in the northern half
of the coverage area. The reflector increased
the station’s ground-wave signal to about 300
miles and its sky-wave signal beyond 1,000
miles. The territory within the 300 to 1,000
mile area was served by high-angle radiation
and was not affected by the reflector. Writing
in a December 1932 letter to Brinkley, Weldon
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reported an antenna current in the new sys-
tem of 42 amperes with carrier only and 55
amperes on modulation peaks. He installed a
ground system identical to that of the driven
element under the reflector and connected the
two systems to form one large ground plane.

Making Plans for 500,000 Watts -

Even as early as 1932, the engineering
staff made plans to increase the station’s
power to 500,000 watts using a transmitter
with a class-C final amplifier and high-level
modulation. But when considering power in
the 500-kilowatt range, the increased physi-
cal size and weight as well as the cost of parts
like transformers, tubes, and generators be-
came major factors in designing the new
transmitter for XER. Weldon wrote in a De-
cember 2, 1932, letter to Brinkley that the
power transformer for such a system weighed
32,000 pounds and that the filament genera-
tors alone would cost about $15,000 each.
When all parts, including spares, building
expansion, power supply line, and arrange-
ments with the power company were consid-
ered, the total estimated cost was $150,000
(Weldon 3-4).

Weldon originally planned to build a new
class-C final and push-pull class-B modulator
using ten RCA type UV-862 tubes, four in the
modulator and six in the final amplifier. With
this configuration he could use the existing
transmitter and modulator to drive the new
equipment. Although this system was never
constructed, equipment modifications were
made that would accommodate some type of
future power increase.

In spring 1933, Weldon made extensive
modifications in the station’s power supply.
He replaced the original mercury-vapor recti-
fiers with a pair of six-phase, mercury-arc
rectifiers manufactured by Brown-Boveri Co.
of Switzerland. Each rectifier system was grid-
controlled and had a rating of 1,800 kilowatts
or 100 amperes at 18,000 volts. The six-phase
system, contained in a steel cylinder, is de-
scribed by S.R. Durand in his paper for the
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Figure 2. A portion of the p

Institute of Radio Engineers as being approxi-
mately 3 feet in diameter, 5 feet high, and
weighing 1,000 pounds.

Figure 2 above shows the new filter chokes,
filter capacitors, and high-voltage transform-
ers that were installed as part of the power
supply modifications. The main transformer,
manufactured by American Transformer Co.,
was fed from the 11,000 volt high-line through
a motor-operated, high-speed, oil circuit
breaker with an interrupting capacity of
100,000 KVA. The transformer had two six-
phase secondaries, each supplying one of the
Brown-Boveri rectifiers. Each of the six-phase
systems supplied 9,000 volts, and the two
were connected in series for a maximum out-
put of 18,000 volts.

The output voltage of each six-phase recti-
fier could be set to any value by applying an
arc-delay control voltage to each of the
rectifier’s six grids. Using this feature, each
controlled grid of the rectifier on the 18,000-
volt side was supplied with negative voltage,

ower supply for the 180-kw station showing the
filter capacitors in the upper right of the figure, and the filter chokes in
the lower right foreground. Power transformers are along the left wall.

except for a single positive
pulse, which was supplied
once during each input
cycle. By adjusting the
phase position of the posi-
tive pulse relative to the
positive half-cycle on each
anode, Weldon made the
power supply output volt-
age continuously variable
from 9,000 to 18,000 volts.
The positive pulses were
supplied by a synchronous-
motor commutation sys-
tem, and the phase position
of the pulses was adjusted
by rotating the phase of the
motor supply voltage. Two
100-volt motor-generator
sets, one for each rectifier,
supplied the grid voltage,
and a Bakelite shaft-cou-
pler isolated one of the gen-
erators from the 9,000-volt
potential difference between the rectifier cyl-
inders.

In case of backfire in the rectifiers, high-
speed relays would reverse the polarity of
their grid potential and thus interrupt the arec.
The backfire would case within one-half cycle
after the grids became negative, and the sys-
tem would return to normal within eight to
ten cycles.

Auxiliary equipment associated with each
of the rectifiers included a high-vacuum and a
low-vacuum pump, ignition and excitation set,
water system to cool the high-vacuum pump,
a cathode and condensing dome for each rec-
tifier cylinder, and an interlocking protection
system.

The Second Power Increase

After completing the power supply, Weldon
modified the transmitter to increase its out-
put power to 180 kilowatts. He changed the
original final amplifier, eight W.E. 232A
tubes, from class-B linear to class-C, and built
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link that coupled the transmission line
to impedance-matching equipment in
the antenna tuning house.

Figure 5 shows the control panels for
the 180-kw transmitter. The modula-
tor tubes are behind the third and
fourth panels from the left, and the
power amplifier tubes are behind the
eighth and ninth panels. The tank cir-
cuit for the final amplifier is on the
other side of the wall in the far right of
the Figure and is fed through the two
feed-through insulators visible on the
wall. The two panels to the right of the
main panel contain controls that move
the capacitor plates for fine tuning the

Figure 3. Part of the modulator for the 180-kw transmitter tank circuit, and the meteI: in the top
showing two of the modulator tubes, cooling-water coils and center of the left panel monitors the r-f
associated equipment. The front panel of the modulator is tank current.

barely visible in the background.

L

The Antenna System and Tuning

a new modulator for the system. Writing in Equipment

his paper about the 500-kw transmitter, Figure 6 shows the coil and capacitor ar-
Weldon described the new modulator as, “. . .a rangement inside the antenna tuning house
class-B modulator, using four RCA type
UV-862 tubes. . . with modulating
transformer, and condenser, and with
parallel feed modulation reactors. . .”
(3). A modulator driver containing two
848 tubes in a push-pull circuit was fed
by a speech amplifier using a pair of
849 tubes, also operating in push-pull.
The plate voltage for the audio and r-f
driver tubes was the 9,000 volts ob-
tained between the two series-con-
nected rectifiers. A separate filter sys-
tem was used for this lead. Two of the
RCA UV-862 modulator tubes, cooling
water coils, and associated equipment
are shown in Figure 3. The resonating
capacitor and coil that formed the push-
pull output tank circuit for the eight
W.E. 232A’s in the final amplifier are

Figure 4. Tank circuit of the 180-kw final amplifier showing
DAt - the resonating capacitor and part of the tank coil. The ceramic
shown in Figure 4. The coil, wound on  pjocks within grooves to hold the truns are visibile inside
a dried maple-wood form, had ceramic ¢the coil above and below the Maple-wood form. The small
blocks in the grooves to hold the turns. tubing in the foreground is the ouput link that drives the
The small coil in the foreground is the transmission line.
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below the driven element of the array.
The capacitors in the foreground are
part of the push-pull tank for terminat-
ing the balanced line from the trans-
mitter. The capacitor in the background
is for series-tuning the antenna and is
connected to the feed-line through the
insulated bushing on the wall above the
capacitor. The coil for the system is
barely visible below the series-tuning
capacitor. Each capacitor plate is con-
structed with two spun-aluminum
plates, riveted at the center and sealed
on the edges. Each plate is six feet in
diameter and two inches thick. The
transmission line from the final ampli-
fier entered the tuning house from be-
hind the camera. :

While the station operated with a
transmitter power of 65 kw, the an-
tenna system functioned without ma-
jor problems. During that time, how-
ever, the weather had begun to cause

Figure 5. Control panels for the 180-kw station. The
modulator tubes in Figure 3 are behind the third and fourth
panels from the left, and the power amplifier tubes are behind
the eighth and ninth panels. The tank circuit in Figure 4 is
on the other side of the wall at the far right in the figure. The
plate leads connect to the tank circuit through the feed-
through insulators that are visibile on the wall.

oxidation on the surface of the multi-
conductor lead-in cable. The oxidation
increased the wire-to-wire resistance
causing extensive heating of the lead-
in when the power was increased to 180
kilowatts. A personal correspondence
with Weldon in May 1989, finds that
when operation at 180 kw started, the
lower fifty feet of the half-inch copper
cable feed line to the antenna became
so hot that it turned black (1). He cor-
rected the problem by slipping a five-
eighths-inch diameter copper tube over
the cable and connecting them at the
top of the feed line. The larger outer
diameter of the tubing provided a

Figure 6. Resonating capacitors in the antenna turning house
below the driven element of the array. The capacitors in the
foreground are for resonating the push-pull tank that
terminates the transmission line from the transmitter. In the
background is the series-tuning capacitor for the antenna
that connects to the feed-line through the insulated bushing
on the wall just above the capacitor assembly. Each capacitor
plate is six feet in diameter and two inches thick.

smooth, low-resistance conductor with
sufficient surface area for current dis-
tribution and allowed the feed system
to operate normally. With this arrange-
ment the radiation resistance of the
array measured 13 ohms, and the an-
tenna current was about 118 amperes.
Although an exact date is not known,
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soon after the power increase to 180 kilowatts,
engineering personnel converted the antenna
system from a passive array to a phased ar-
ray, with little or no effect on the radiation
pattern. :

The antenna system, however, was still not
without problems. Writing in his paper,
Weldon described one of the more potentially
disastrous occurrences: “When the energy was
divided and supplied to both antennas in
proper ratio to give equal currents, these an-
tennas were satisfactory. However, on one
occasion all the energy was fed to a single
antenna and corona discharge at the top and
for perhaps fifty feet down the vertical lead
was rather severe. Arc-overs across three, two-
foot strain insulators, in series to the support-
ing messenger cables were experienced on
some occasions” (23). Of course, this was not
the normal operating mode of the antenna,
and no arc-covers occurred when using the
conventional hoop-up. It did indicate, how-
ever, that if a higher power transmitter were
to be used, the station would require an an-
tenna with greater capacitance to lower the r-
f potential at the top of the array. Weldon
eventually replaced the system with a new
antenna (discussed later) when he increased
the transmitter power to 500 kilowatts.

Brinkley Relocates in Texas

After Weldon corrected the feed-line over-
heating and developed a stable phasing sys-
tem for the two antennas, the station oper-
ated without significant problems. Brinkley
broadcast his lectures daily, made electrical
transcriptions for re-broadcast, and frequently
commuted to the border to supervise his
broadcasting business. On a return trip to
Milford, he discovered that one of his employ-
ees had started a rival clinic and was offering
the Brinkley treatments for a substantially
lower cost. Justifiably angered, Brinkley an-
nounced over XER that he had refined his
surgical techniques for treating impotency and
developed a new procedure for shrinking en-
larged prostates. The Brinkley Hospital would

10 THE PROCEEDINGS
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also move to Del Rio he said, citing as justifi-
cation the escalating cost of remote phone
lines and commuting between the two cities.

In late October 1933, a caravan of thirty
families of Brinkley employees plus trucks
filled with hospital and office equipment be-
gan the journey to the Texas-Mexico border.
Doctor, Mrs. Brinkley, and their son, John,
followed a few days later by private plane and
became permanent residents of Del Rio.

Brinkley rented three floors of the Roswell
Hotel for his hospital and the entire basement
for X-ray and laboratory facilities. He set up
new remote studios for broadcasting over XER
and bought a Spanish-style house on 16 acres
just outside Del Rio. He soon enlarged his new
home to accommodate a three-story pipe or-
gan in the music room, and added a swim-
ming pool, lush gardens with meandering
walkways, and electrically operated fountains.

Brinkley loved Del Rio, and his business
breathed economic life into the community
during the depths of the Depression. He
touted the recuperative powers of his new city
over XER, citing the year-round warmth, fresh
air, and the excitement of romantic Old
Mexico. Del Rio, Brinkley quipped, was the
place “. . . where summer spends the winter”
(Fowler 40).

An increasing patient load for Brinkley
meant more dollars for businesses on both
sides of the border. Not everyone, however,
was pleased with Brinkley, and plans were
being implemented by the Mexican govern-
ment to close XER. After initially granting
Brinkley permission to broadcast in English,
the Mexican authorities recanted the agree-
ment and issued fines against XER. The fines
were allegedly for violating Mexican laws by
broadcasting in English from a remote loca-
tion and continually breaching Department
regulations in the content of the transmis-
sions. On February 24, 1934, Federal troops
from the Department of Communications
closed the Sunshine Station.

While the station was off the air, Brinkley
bought time on other border stations and on



his old KFKB in Milford. Two
months after closing XER, how-
ever, the Mexican Supreme
Court ruled in favor of Dr.
Brinkley and allowed the station
to resume broadcasting. By the
time of the court ruling, Weldon
had changed the station’s fre-
quency to comply with new in-
ternational regulations adopted
by Mexico, and in April “The
Sunshine Station Between the
Nations” was reborn as XERA.
The station now operated on a
new frequency of 840 kilocycles,
and the regular nightly broad-
casts continued at 180 kilowatts
until early 1938.

Just after the first of the year,
Brinkley decided to increase the
station’s power to 500,000
watts. In an effort to accomplish the increase
in the most efficient manner, the station man-
agement developed a four-step plan to meet
specific objectives. First, there could be no pro-
gram interruptions during installation and
change-over to the new equipment. Second,
the new high-power equipment had to be in
operation by early September, allowing
slightly over eight months for design, con-
struction, installation and adjustment. Third,
as much of the existing equipment as possible
had to be used in the new system. Fourth,
since sufficient space was not available, an
addition to the building had to be designed
and built before the new equipment could be
constructed.

To accomplish these objectives, Weldon be-
gan an in-depth study of published material
relating to high-power work which had been
done both in the United States and Europe on
experimental and commercial equipment.
Correspondence between Weldon and
Brinkley in early 1930 shows that he initially
planned to use some kind of a high-level modu-
lation system. Later, however, he built 50-
kilowatt transmitters for stations XEW in

Figure 7. A portion of the modulator of the 180-kw transmitter.

Mexico City and XEAW in Renosa, Mexico,
using a new amplification system designed by
W.H. Doherty. Weldon found the system to be
more efficient than the conventional class-C
amplifier and, therefore, more suitable for high-
power applications (Doherty). Writing in his
paper on the 500,000-watt transmitter, Weldon
said that “. . . the most logical design for such
a high-power transmitter lay in the use of the
Doherty system of amplification” (5).

Having decided to use a Doherty amplifier,
his choice of tubes was made easier by the
development, in late 1937, of the Western
Electric type 320A tube with a peak-power
rating of 250 kilowatts. Until then, no tube
had a peak-power rating greater than 100kw,
but with the 3204, a 500,000-watt Doherty
could be built using only eight tubes instead
of 20 or more that would have previously been
required.

In addressing the need to use as much of
the existing equipment as possible, Weldon
designed a system using the present trans-
mitter, with modifications, as a driver for the
Doherty amplifier. A new room was added to
the transmitter building to house the 500-kw
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320A Vacuum Tube
GENERAL

current of 8 amperes:

OPERATING LIMITS
Maximum modulated direct plate

Maximum non-modulated direct

Maximum alternating plate voltage

Characteristic and Operating Data

The 320A vacuum tube is a three element water-cooled tube designed for use
as an oscillator, modulator or amplifier at the higher power levels and high

Average characteristics with a plate potential of 18,000 volts and a plate

0] 17 RO 12,500 volts

plate VOItage.......ccoceuvvmrveverneereuerennas 18,000 volts

862 tubes, parallel-con-
nected, in a tuned-grid-
tuned-plate circuit. The
amplifier occupied a
space 48-inches wide by

frequencies. 54-inches deep directly
Nominal filament vOItage........c.cevereueveuencee 35 volts behind its control panel.
Nominal filament current ..........cccceueeneenen. 435 amperes, single phase or dc Plate voltage for the
Average thermionic emission .............c.eveuee.. 90 amperes

amplifier came from the
18,000 volt supply and

AMPLfier FACIOT ....vvevereeeerreeesreeereereneaneene ... 30 the filament voltage
Plate TeSISTANCE ...uceeveeereerereeerrnrneieeceeeeeeenens 965 ohms from a d-c motor-gen-
Grid to plate transconductance............. 31,100 micromhos erator in the basement.

Two compressed-gas ca-
pacitors in a “double-
ended” circuit formed
the tunable portion of
the plate tank and pro-
vided r-f energy for neu-

T-INI-S wovrcvcncninenenesesnssses e ssnsssannasans 20,000 volts Sl
Maximum direct plate current............cc.cu..... 15 amperes tralization.
Maximum plate dissipation ................ 150,000 watts To begin testing the
Maximum grid dissipation ...................... 2,000 watts new amplifier, Weldon

Figure 8. Operating characteristics for Western Electric type 320A vacuum
tube. Four of these tubes were used in each of the 250-kw Doherty amplifiers

at XERA.

unit, its 50-kw r-f driver, and bias rectifiers.
The room, constructed adjacent to the exist-
ing control room, was thirty by thirty feet with
a full basement.

After completing the addition to the trans-
mitter building, workers removed the wall
separating the new structure from the old
control room, and engineers began construc-
tion of the 500-kilowatt amplifier and its 50-
kilowatt driver. In mid-July, with the 50-kw
unit nearing completion, Weldon reduced the
transmitter power from 180 kilowatts to about
80 kilowatts. He then removed two of the UV-
862 modulator tubes and their sockets and
used them to complete the new driver. The
station remained on the air at 80 kilowatts for
the nightly broadcasts until testing of the 50-
kw unit had been completed.

The New 50-kilowatt Modulated Driver
The 50-kw driver consisted of two RCA UV-
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disconnected the old
class-C system and re-
duced the output of its
exciter to about half
power. Then using a three-quarter inch diam-
eter concentric transmission line, technicians
coupled the output of the exciter directly to
the grid tank circuit of the 50-kw unit. Weldon
obtained audio for modulating the new ampli-
fier from the push-pull 848 tubes, previously
used as the audio driver for the now-discon-
nected class-B modulator. He coupled the sec-
ondary of the output transformer from the
push-pull stage with a 50-mfd dc-blocking ca-
pacitor to the grid lead of the UV-862 ampli-
fier tubes. Two audio chokes connected in a T-
filter arrangement provided audio isolation
from the bias supply. By carefully designing
the input circuits of the 50-kilowatt system,
Weldon achieved a near-perfect impedance
match to the audio transformer. The grid tank
circuit presented a 600-ohm load in parallel
with a 200-ohm resistive load across the trans-
former for an audio-input impedance of 150
ohms. Being much lower than any other load



Figure 9. Gold cup awarded to KFKB in 1930 as
the World’s Most Popular Radio Station.

in the modulator, the 150-ohm impedance
created a flat audio-frequency response with
minimum phase distortion. The d-c output of
an r-f rectifier in the 500-kw unit served as
signal voltage for inverse-feedback control of
the audio system, and transformer coupling
throughout the high-power audio chain pro-
vided the necessary impedance matching and
phasing within that feedback loop. The loop
contained two transformers, but with the
transformer technology of the time only 12
DB of feedback could be obtained. Although
the feedback level was adequate for the initial
start up of the 500-kw amplifier, the system
was modified later to increase the amount of
feedback in order to further decrease any
audio phase distortion.

During the initial testing of the 50-kilo-
watt unit, a spurious oscillation or “singing”
occurred as a result of the tuned-grid-tuned-

plate circuit arrangement used in the am-
plifier. Weldon inserted a small inductor in
the grid lead of the UV-862 tubes that de-
tuned the circuit at the frequency of the
oscillation and allowed the amplifier to func-
tion normally.

For a period of several weeks, the station
broadcast the nightly programs at 50,000
watts. Since the station only operated during
the night-time hours, all of the necessary
equipment modifications for the 500-kw sys-
tem were made during the day, when the sta-
tion was off the air. Engineers installed a
switching arrangement that allowed the 50-
kw modulated driver to be alternately con-
nected to either the new amplifier for testing
or to the antenna for the nightly broadcasts.

More Power Supply Modifications

The power supply components and most of
the r-f equipment had adequate power ratings
for use with the 500-kw amplifier. Weldon,
however, re-connected the power supply filter
chokes and filter capacitors in order to accom-
modate the increased current requirements.
The six-phase Brown-Boveri rectifiers were
more than adequate for the new equipment;
but the filter chokes, as connected, did not
have sufficient current capacity. Each of the
chokes had dual ratings and were re-con-
nected in parallel to double their current ca-
pacity, which reduced the total inductance to
one-fourth of the original value. To compen-
sate for the reduced inductance, Weldon con-
nected the audio reactors, which he had re-
moved from the old class-C r-f amplifier, in
series with the other filter chokes for a total
inductance of 2.25 Henrys. As an economic
measure imposed by management, techni-
cians constructed a filter-capacitor assem-
bly for the power supply consisting of the
modulation capacitor from the old class-B
modulator and additional capacitor units for
a total of 70 microfarads. The capacitor assem-
bly together with the 2.25 Henry inductance
provided an L-C filter resonant frequency of
slightly less than 13 cycles. While not adequate
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Figure 10. XER before the antenna was installed.

for the lowest audio frequencies, the 13-cycle
filter did provide sufficient power-supply sta-
bility to begin testing of the 500-kilowatt
amplifier.

The 500,000 Watt Amplifier

The 500-kilowatt amplifier consisted of two
250-kilowatt Doherty amplifiers that were
operated in parallel to obtain 500,000 watts.
Both of the Doherty units used four of the
newly developed W.E. 320A tubes, each tube
having a peak power rating of 250,000 watts.

Engineers made initial tuning adjustments
in the amplifiers on August 1, 1938, using
an r-f bridge to obtain coarse settings of all
the resonant circuits. When power was ap-
plied to the first Doherty amplifier, a “sing-
ing” oscillation occurred that caused excessive
plate current and opened the circuit breaker.
To eliminate the oscillation, Weldon added
additional mica capacitors, which he borrowed
form the other amplifier, to increase the KVA/
KW ratio of the grid-tank circuit. Because
capacitors had been removed form the second
amplifier, Weldon postponed the testing of the
500-kw system until additional parts could be
obtained. During that time, however, engi-
neers tested each of the Doherty amplifiers
individually at a carrier output power of up to
320,000 watts. As part of the test, each ampli-
fier was modulated at eighty percent with a
single audio tone. On about August 10, XERA,
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The Sunshine Station Be-
tween the Nations, began
regular nightly broadcasts us-
ing one of the Doherty units
operating at an output power
of 270,000 watts with 100-per-
cent modulation.

When testing of the parallel
operation for 500 kilowatts be-
gan, another spurious oscillation
occurred at a frequency of 1370
ke. The oscillation resulted from
the two pairs of Number 2 audio
peak tubes acting as a push-pull
oscillator when the output of
each amplifier was paralleled. While trouble-
shooting the system, Weldon discovered that,
at 1370 kilocycles, a high-impedance, reso-
nant, push-pull circuit was presented as a
plate load to the audio peak tubes and that
the distributed capacity of connecting lines to
the grid tuning equipment functioned like a
resonant push-pull tank at that frequency in
the grid circuit. Together, these conditions
caused the two units to operate as a high-
power oscillator instead of an amplifier. He
eliminated the problem by adding a three-turn
damping coil in each grid lead to de-tune the
tank at 1370 kilocycles. The coils were tempo-
rary, however, as any change in the tank tun-
ing would require their re-adjustment. Later,
when additional parts were available, each
coil was replaced with a five-ohm resistor. The
resistors presented a total of ten ohms to the
oscillation in the tank, but only five ohms in
the r-f drive lead to the amplifier. The ten-
ohm impedance eliminated the oscillation
with a negligible effect on the regulation of
the r-f drive signal.

During a test at 500 kilowatts, the inad-
equacy of the 13-cycle power supply filter
became apparent. While modulating the
transmitter at 100 percent with a 50-cycle
tone, Weldon discovered an audio voltage in
excess of 3,000 volts across the 70-mfd power
supply output capacitor. This voltage, alter-
nately added to and subtracted from the



plate voltage of the power-
amplifier tubes, caused se-
vere audio distortion and
unnecessary stress on the
new W.E. 320A tubes. As a
stop-gap measure, he installed
a high-pass audio filter with a
roll-off of —6 db at 30 cycles.
The filter was used until the
recommended 120-mfd capaci-

tor could be installed.
On September 15, 1938,
XERA began regular nightly

broadcasting with a 100-per-
cent modulated carrier out-
put power of 520,000 watts.
With the 3 db gain in the
antenna, XERA had an effec-
tive radiated power of
slightly more than 1,000,000
watts. Dr. Brinkley boasted
that he owned “...the world’s
most powerful broadcasting
station” (Fowler 45).

By skillfully designing the XERA equip-
ment, Weldon accomplished a nearly impos-
sible task; in less than eight months he had
designed, constructed, tested, and put into
operation the 500,000-watt station. He had
used all but four parts from the existing trans-
mitter, and he completed the entire project
without program interruptions. After the
power increase from 180 kw to 500 kw, the
only parts of the old transmitter to be dis-
carded were two tube sockets, one of the class-
C stage assemblies and one high-level modu-
lation transformer.

Touring the 500,000 Watt Amplifier!
Engineers positioned the control panel for
the 500-kilowatt transmitter just inside the
new room, facing the old operating position.
Constructed of steel and glass office partition-
material, the twenty-seven-foot-long panel
spanned nearly the entire width of the new

'Photographs of the 500-kw system are not available.

Figure 11. Station XER with the two-element flat-top antenna system
that engineers installed while the station was operating at 65kw.
The array had a forward gain of slightly more than 8 db and provided
the station with an effective radiated power of more than 130kw to
the north of the transmitting site. The flat-top portion of the system
is not visible in the photograph; however, the group of wires nearer
the building are the down-leads for the driven element of the array.

control room, with individual panels di-
rectly in front of the associated equipment.

Facing the new control board, one had a
clear view of the complete in-line system of
panels. A 48-inch wide panel in the center
contained the controls for the 50-kilowatt
modulated driver, and a door adjacent to
each side of the panel provided access to
the driver and one of the 250-kw amplifi-
ers. A set of panels adjacent to the left
access door contained the controls for one
of the Doherty amplifiers, and an identical
set of panels adjacent to the right access
door formed the control system for the
other Doherty unit. On the far right end of
the main control system, stood a separate
control panel for the bias rectifiers and fila-
ment starting circuits.

An array of eleven meters formed the
first section of the monitoring panel for
each Doherty unit. Included in this array
was a plate-current meter for each of the
four tubes and total plate-current meter for
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the unit; a grid-current meter for each pair of
tubes and an r-f tank current meter for each
of the two grid-tank circuits; a filament-volt-
age meter that could be connected to any of
the four tubes by a rotary switch and a time-
meter for recording filament operating time.
Four plate-current overload relays, each with
an indicating flag, composed the second por-
tion of the monitoring area. When plate-cur-
rent overload occurred, one or more of the
relays closed a 24-volt battery trip-circuit
which in turn opened the high-speed oil-type
circuit breaker to shut down the amplifier.
When the relay closed, it set the indicating
flag to show which of the four tubes had been
drawing excessive current.

The controlling section of the panel for each
Doherty amplifier contained an assortment of
knobs, toggle-switches, and push-buttons for
adjusting specific parameters of that unit.
Among these were controls for adjusting the
filament voltage for each of the four amplifier
tubes and the 18,000-volt plate supply. Two
push-buttons in the control area either re-
moved the amplifier from service or re-con-
nected it into service, as required. A system of
shafts and gears allowed load impedance and
grid-tank/plate-tank tuning adjustments to be
made from the control panel.

By entering the amplifier compartment
through either of the front panel access doors,
one had a clear view of the Western Electric
320A power tubes. All eight tubes stood in a
straight line, seven feet behind and parallel to
the front panel, spanning its entire twenty-
seven foot length. The four tubes to the left of
the driver composed the 250-kilowatt ampli-
fier, Number 1, and the four to the right com-
posed the 250-kilowatt amplifier, Number 2.

In his paper on the 500,000-watt transmit-
ter, Weldon described the functional place-
ment of each amplifier tube: “In each 250-kilo-
watt amplifier, the two tubes farthest away
from the driver stage are the “Number 1” or
carrier tubes and the two tubes nearer to the
driver stage are the “Number 2” or modula-
tion peak tubes of the Doherty system. The
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250-kilowatt units are identical in every de-
tail and the following description applies to
either” (11).

Each 250-kilowatt amplifier contained four
of the Western Electric 320A tubes; two tubes
connected in parallel for the carrier amplifier
and two connected in parallel for the audio
peak amplifier. A 17.5 KVA filament trans-
former and induction-voltage regulator hung
on the basement ceiling directly below each of
the tubes. The transformers supplied single-
phase a-c power to the filament of the associ-
ated tube, with the filaments of each pair
being supplied 90-degrees out of phase. A sys-
tem of shafts and gears allowed adjustment of
the voltage regulators from the control panel
located on the floor above.

Cabinets mounted at floor level and eighteen
inches behind the 320A tubes contained the grid
inductors, mica condensers, and variable con-
densers for adjusting the grid-circuit phasing
and tuning. An air duct mounted directly above
the cabinets extended the full length of the two
amplifiers and then extended outside the build-
ing. The duct served as housing and cooling
system for the grid-load resistors in each
Doherty amplifier. The resistors generated ap-
proximately thirty kilowatts of heat, and air
supplied by a blower in the basement removed
the heat at each end of the system.

Weldon designed the grid-tank circuit for
the Number 1 and Number 2 tubes as a “built-
out” or “double-ended” circuit, so that neutral-
izing voltage could be obtained from the built-
out end of the tank. The neutralizing condens-
ers consisted of a group of mica units, with a
small, air-insulated variable condenser con-
nected in parallel for trimming. The trimming
condenser was located above the air duct and
connected to the plate-blocking condensers at
that point. In his paper Weldon said that he
found this method of neutralizing unsatisfac-
tory because any adjustment of the tank con-
densers could result in the need to re-adjust
the neutralizing condenser. “Although insta-
bility never developed as a result of chang-
ing adjustments of the grid tuning without



re-neutralizing, it was made a routine to re-
check neutralization after such adjustments
and practically always a slight readjustment
was found necessary” (Weldon 14).

At the center of the air system containing
the grid-load resistors, the duct extended for-
ward toward the front panel. Here the duct
functioned as a conduit for the wires that con-
nected the driver through a phase-shift net-
work condenser to the input circuits of the
Number 1 tubes. In the center of the duct
engineers installed part of the isolation sys-
tem that disconnected either or both of the
250-kw units form the driver amplifier.

Compressed-gas condensers mounted on
the floor of the amplifier compartment, be-
hind the grid equipment cabinets, resonated
the amplifier output circuits. A system of
shafts and gears allowed the condensers to be
adjusted from the front panel. As an economy
measure the station management required
that compressed air, rather than dry nitro-
gen, be used to operate the condensers. Under
normal conditions this method proved to be
more economical; however, in his paper on the
high efficiency transmitter, Weldon noted that
it “..has a disadvantage in that oxygen is
present in the condenser tanks to support
combustion in case of an internal arc over.” As
a precaution, safety gaps were installed across
each condenser; but Weldon also noted that
“...conditions may develop wherein these do
not provide protection” (14, 15).

To help prevent moisture condensation in
the air lines, and thus in the condensers, a
ten-foot vertical pipe was run from the com-
pressor tank. This allowed any moisture that
condensed in the line to drain back into the
tank. Engineers removed the moisture daily
by opening a drain cock at the bottom of the
tank. To test the efficiency of the system, and
to check on the danger of moisture condensa-
tion in the condensers, Weldon left the drain
cock closed for several months until the tank
became half-full of water. At random inter-
vals during that time, some of the condensers
were opened and found to be completely dry.

Weldon, however, states in his paper that
“..in general, the weather conditions pre-
vailing in the locality where the transmit-
ter is situated present lower humidity val-
ues than may normally be expected in most
parts of the country. Although no difficul-
ties have been experienced in this case, the
use of air is not to be recommended above
the use of dry nitrogen” (15). Weldon used
a 300-psi compressor as an air source to
operate the condensers, and a pressure
switch controlled the compressor and main-
tained a line pressure between 250 and 255
psi.

Directly above the compressed-gas tun-
ing condensers, a shielded cabinet contain-
ing the plate phase-shift networks and
output tank coils associated with the tun-
ing condensers spanned the length of both
amplifiers. This cabinet had a steel and
aluminum frame and used copper sheets to
form separate internal compartments.

Above the output-inductance cabinets
another air duct, attached to the ceiling,
ran the full length of the control panel and
then out of the building. In addition to func-
tioning as a hot-air exhaust, the duct
served as a housing for the 18,000-volt
supply lead, which entered the system near
the center and connected directly to the
driver plate-choke. Before the driver choke,
the high-voltage line went through two
contacts of the isolation system and then to
the individual plate-current limiting resis-
tors of the two Doherty amplifiers. Another
air duct mounted directly above the 320A
tubes contained the limiting resistors, each
positioned above the associated tube. The
duct spanned the full length of the two am-
plifiers and functioned as the cooling sys-
tem to remove the heat generated by more
than 13 kilowatts of power radiated from
the resistors. A blower in the basement
supplied air at the center of the duct and
the heat was removed from the system
through an external exhaust at each end of
the building.
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A feed-through bushing carried the 18,000
volts from the limiting resistor to the plate r-
f choke for each of the eight 320A tubes. The
chokes were mounted vertically on top of each
tube assembly. In his paper Weldon describes
the chokes as having been wound with num-
ber ten wire on a seven-inch diameter, three-
foot-long Bakelite form. Every twentieth turn
was firmly attached to the form to prevent the
turns from piling up due to heating or mag-
netic force which might be caused by high
plate current (16).

At the rear of the amplifier, engineers posi-
tioned the two T networks used for matching
the output circuits of the 250-kilowatt ampli-
fiers. The output leads of the networks con-
nected, through the contacts of an isolation
switch, to a dual-impedance T network in the
basement. Weldon describes the T network as
consisting of two inductive series elements
and one capacitive shunt element. Each ele-
ment had leads connected to contacts of the
isolation switch in order to adjust the imped-
ance match to the final amplifier (17).

The Isolation System

Weldon designed this system so that it
would automatically isolate either or both of
the Doherty amplifiers when an electrical
fault occurred. As part of the isolation proce-
dure the switching system adjusted load im-
pedances and re-routed signal paths as neces-
sary to keep the station on the air while re-
pairs were made to the isolated equipment.

On the control panel of each amplifier, a
switch labeled “Automatic” or “Manual” set
the operating mode of the isolation system for
that unit. In the manual mode an operator
had to initiate an isolation sequence, but in
automatic, when an electrical problem oc-
curred, the system removed that amplifier
from the air without operator intervention. A
two-position switch on the control panel set
the time required to disconnect a specific unit.
In the “Instantaneous” mode isolation proce-
dures occurred immediately, but in the “De-
layed” mode two interruptions within one
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minute were required to isolate an amplifier.

The isolation switch selected specific taps
on the dual-impedance T network that fed the
antenna in order to alter the load impedance
presented to the amplifier output circuits.
Under normal operating conditions the net-
work presented an impedance between 50 and
60 ohms to the 500-kilowatt amplifier. When
one of the Doherty amplifiers had been dis-
connected, however, the system readjusted the
network and presented an impedance between
100 and 120 ohms for operating at 250 kilo-

- watts. In the event that both amplifiers were

isolated at the same time, the system would
automatically connect the 50-kilowatt modu-
lated driver to the transmission line through
a separate network. Engineers only used this
feature during initial adjustments and even-
tually removed it from the system. Although
not used during the first year of broadcasting
at 500-kilowatts, the feature that removed
either of the Doherty amplifiers from service
became a prominent part of the system dur-
ing a period of financial instability at the sta-
tion. During that time Weldon operated the
station at 250-kilowatts as an economic mea-
sure and used the feature daily to alternate
the amplifiers.

In addition to the preceding actions, the
isolation switch performed the following func-
tions in a single operation (Weldon, 18-20):

1. Disconnected the 18-kilovolt supply and
grounded the high-voltage positive terminal
of the isolated unit.

2. Disconnected the grid-drive lead and
substituted resistance loading so that the
driver-stage load remained unchanged.

3. Opened the 500-volt bias supply and
grounded the 500-volt bias terminal of the
isolated unit.

4. Opened the 1,200-volt bias supply and
grounded the 1,200-volt bias terminal of the
isolated unit.

5. Applied a short-circuit across the door
switches of the isolated unit so that this unit
could be entered without interrupting the
plate and bias supplies to the other unit.



6. Applied a short-circuit across the fila-
ment time-delay circuit and the plate-inter-
lock relay so that the filament voltage of that
unit could be removed without interrupting
the plate voltage supply to the other unit.

7. Applied plate voltage to the other unit
when the isolating operation was complete.

When an electrical fault occurred, the time
required for the isolation system to perform
the preceding functions and return the oper-
ating portion of the transmitter to the air was
less than two seconds. “The mechanism of this
switching system is driven,” Weldon wrote,
“by the slow speed shaft of ratio-motors, one
motor controlling the switching for each of the
units. Interlocking prevents operation of the
switch while the rectifier oil circuit breaker is
closed and also prevents the circuit breaker
closing while the isolation or re-connecting is
in progress” (18).

The Cooling System

A system of porcelain pipes hung on the
ceiling of the basement by stand-off insulators
supplied distilled cooling water to the tubes in
the amplifier on the floor above. In his paper
Weldon described the hookup of the water
system to the 320A tubes of the 500-kilowatt
amplifier: “A two inch pipe brings water to the
pair of ‘Number 1’ tubes with their jackets in
parallel. Their outlet water passes through
suitable lengths of porcelain pipe to the jack-
ets of the ‘Number 2’ tubes and from them

through 28 feet of porcelain to the outlet

manifold” (19). Water circulated at a rate of
sixty gallons per minute through each of the
320A tubes.

Weldon used coils of porcelain pipe to sup-
ply water for cooling the 848 and 863 tubes in
the lower-power stages. A similar system us-
ing a one and one-half-inch diameter porce-
lain pipe supplied water, from the same
source, to the 50-kilowatt driver. Each tube
assembly had a water cutoff valve to inter-
rupt the supply water and another valve to
drain the water jacket when it was necessary
to remove a tube.

Two 3,000-gallon cypress-wood tanks
served as storage for the distilled water
that circulated through the system. A 25-
horsepower, 3,600-RPM centrifugal pump
circulated the water through a closed loop
that included all the water-cooled tubes
and a heat exchanger. The hot raw water
form the exchanger was cooled in a fifty-
by-sixty-five-foot pond through a system of
ten spray nozzles.

The Bias Supply

A power supply using six UV-872A rec-
tifier tubes in a three-phase, half-wave,
double Y connection supplied the bias for
the Number 2 tubes of each amplifier. The
system supplied 1,200 volts at 7.5 amperes.
The motor-generator that supplied bias for
the Number 1 tubes is described by Weldon
in his paper as being “...separately excited
so that in case of an arc over within one of
the tubes, from plate to grid, the plate
voltage will not cause reversal of the polar-
ity of the machine [motor-generator]” (22).
A standard single-phase, full-wave rectifier
supplied the bias voltage for the 50-kilo-
watt modulated driver.

The 500-kilowatt Antenna

Until the fall of 1938, when the testing
of the 500,000-watt amplifier began, all of
the antennas used at the station were
variations of a multi-wire flat-top system.
When operation with the 500,000-watt
amplifier began, brilliant corona would, at
times, appear on the flat-top and over
about 50 feet of the down leads. Weldon
stated that the corona ‘talked’ so loud that
you could hear the Doctor’s voice on the
main street in downtown Villa Acuna (Cor-
respondence 27 May 1989). The corona
caused audio distortion on modulation
peaks greater than 75 percent, but both
problems were corrected when Weldon in-
stalled the new antenna system for the
500-kilowatt transmitter. The new an-
tenna had higher capacitance than the old
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one, which prevented corona from forming on
the array.

A sixteen-wire tapered cage 36-feet in diam-
eter at the top and 3-feet in diameter at the
bottom constituted each element of the new
antenna. Using a 1,000-cycle bridge, Weldon
measured the capacitance-to-ground of the new
system as being 2.6 times greater than the old
one. With a 100-percent-modulated 540-kilo-
watt signal applied to the new array, no visible
or audible corona was present on the system.
Figure 12 is a photograph of XERA with the
new cage antenna. Someone apparently tried
to enhance the antenna wires, which were
barely visible in the original picture; and al-
though the enhancement is obviously poor, the
photograph does show the general appearance
of the 500,000-watt system.

In his paper on the transmitter Weldon
describes the phasing and coupling equipment

ht by Lippe Studio

Figure 12. XERA with the cage antenna used with the 500-kw transmitter. The wires of the cage and flat-

for the antennas as having inductors made of
large-diameter copper tubing and supported
by 10-inch stand-off insulators attached to
each alternate turn. The resonating condens-
ers were a series of air-insulated aluminum
plates, two inches thick and five feet in diam-
eter, similar to those used in the 180-kilowatt
amplifier. The output of the transmitter was
connected to the phasing equipment by a 75-
ohm concentric transmission line made of a
two-inch diameter copper inner conductor
and a seven-inch diameter copper outer con-
ductor. The line was sealed and kept at a
constant air pressure of 20 psi. Under nor-
mal operating conditions, r-f current in the
line measured approximately 83 amperes or
slightly less than 520,000 watts. A three-con-
ductor, unbalanced, open-wire line connected
the phasing circuits of the reflector and the
driven element.

. Mexico

top, which were barely visible in the original picture, have been poorly enhanced by someone, but the

photograph still shows the nature of the system.
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While operating the sta-
tion at 500,000 watts, engi-
neers made field-strength
measurements in the 180-
degree maximum-signal
area to the north of the
transmitting site. In his pa-
per. on the transmitter,
Weldon said that when con-
verted to “fundamental
strength” the measure-
ments showed 6.65 volts at
a distance of one mile. Addi-
tionally, he reported that
this figure agreed closely
with the predicted strength
for 1,000,000 watts of power
in an antenna one quarter
wave high, and would be the
expected strength from the
directive system with a
transmitter output power of
slightly more than 500 kilo-
watts (28).

As described earlier, the
ground system for the flat-
top antennas consisted of an
array of parallel wires laid
out on a grid. When the new
antennas were installed, en-
gineers overlaid the old sys-
tem with a set of 120-half-
wave radials spaced at three-degree intervals.
They installed one such system under each
element of the antenna and connected the two
systems at points where the radial wires
crossed.

Lightning Protection

The antenna and equipment was protected
from lightning and other flashovers by a sys-
tem described by Poppele, Cunningham, and
Kishpaugh in their August 1936 paper pub-
lished in the Proceedings of the Institute of
Radio Engineers. They describe the protection
system as “...a device which functions to re-
move the carrier for an instant succeeding a

Figure 13. XERA designer, James
O. Weldon, next to one of the 250
kw Western Electric 320A tubes at
his company, Continental Elec-
tronics, in Dallas.

flashover in any part of the cir-
cuit” (1074). The detection part
of the circuit depended on the
grid and plate voltages, in the
final amplifier, being propor-
tional in magnitude but opposite
in phase when the amplifier is in
normal operation. To form the
detector circuit, two reactors
were connected between the grid
and plate circuits and their com-
mon point connected, through a
detector, to ground. With the re-
actance of each coil critically ad-
justed and the system operating
normally, the output of the de-
tector remained zero. When
lightning or other flashovers oc-
curred in the antenna system,
however, the grid-to-plate phase
and/or magnitude relationship
became unbalanced and the de-
tector output increased to a level
that operated a relay. The relay
removed the carrier by interrupt-
ing the plate supply voltage to a
buffer amplifier just after the
crystal oscillator. According to
Poppele, “...plate voltage is re-
stored after a delay of approxi-
mately a fourth of a second,
which permits the arc to clear in
the antenna system with an almost unnotice-
able interruption of the program” (1074).

i

%

Overall Specifications

Table I lists the overall specifications for
the XERA-500,000-watt system. It should be
noted, however, that the second harmonic
level of —72 db below the 500-kilowatt carrier
was not satisfactory, and Weldon reported in
his paper that the design would allow the use
of several methods of reducing the level fur-
ther. One such method, he said, would be the
use of a quarter-wave concentric harmonic
shunt connected in the matching network (28).
Even though the value of the harmonic signal
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Plate Voltage on 320A final tubes:
Plate current (no modulation):
Plate input power:

Output power to antenna:

Second harmonic:

Efficiency (Doherty amplifier only):
Maximum power demand:

Overall station efficiency:

Audio frequency response:

Table 1. Overall Specifications for the XERA 500,000 Watt System

18,000 volts

45 amperes

810,000 watts

500,000 watts

—73 db below 500-kw carrier
approx. 61%

1,340,000 watts*

approx. 37%

30-30,000 cycles plus or minus 1 db

*Using an integrating demand watt meter. Includes transmitter power, building lights, and loss
on one mile of 11,000 volt power lines from the U.S. side of border.

remained above one millivolt at a distance of
one mile, it caused no interference and engi-
neers made no attempt to reduce it further.
Measurements of other harmonics showed
their levels to be well within good engineering
practice.

Closing XERA

XERA operated at 500,000-watts until early
summer 1941. Two years earlier Mexico had
ratified the provisions of an international
agreement with the United States that
cleared the way for action against all contro-
versial border broadcasters. In late spring
1941, the newly elected President of Mexico
ordered the expropriation of XERA, saying
that the station was controlled by foreigners
and that it had transmitted “...news broad-
casts unsuitable for the new world...” (Border
Radio, 44). In early July Federales closed
XERA.

In an attempt to revive the station, Dr.
Brinkley flew to Mexico City for an ill-fated
conference with the Mexican authorities. On
his return trip to Del Rio, Brinkley suffered a
heart attack from which he never fully recov-
ered, and on July 21, 1941, Mexican authori-
ties began dismantling XERA. During the
next year his health continued to deteriorate,
and on May 26, 1942, he had a second heart
attack and died.

After removing the equipment from
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Brinkley’s station, the Mexican authorities
installed the XERA transmitter at station
XEX in Mexico City. It is not known if the
transmitter was ever put on the air or whether
any portion of the station still exists. One of
the Western Electric 320A final tubes, how-
ever, did find its way to Weldon’s company,
Continental Electronics, in Dallas and is cur-
rently on display in the lobby.
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The AN/APS-42 radar

By Frederick G. Suffield, P.E.

The AN/APS-42 radar was the first post-war airborne radar ordered by the
military. It was initially procured by the Navy Bureau of Aeronautics in a com-
bined development and production contract for 100 radars for Navy transport
aircraft. The Air Force, after considering a procurement of another radar, decided
to join forces with the Navy and transferred funds to BuAer. Later, the Coast
Guard transferred funds to BuAer for a small quantity of the radar for its air-
craft. The AN/APS-42 radar was intended for the transport-type aircraft such as
the DC-4, DC-6 and C-97. The Air Force ended up with a much greater number
than the Navy. The radar also went into the Strategic Air “Command Post” air-
planes, C-97, at the request of General Curtis LeMay.

About the same time as the initial AN/APS-42 contract was issued, BuAer
contracted with American Airlines for research in weather radars. Under this
contract, a specially instrumented Convair 240 was flown into thunderstorms
in an attempt to correlate radar observations with the actual weather (hail,
turbulence and rainfall). One outcome of this research was the development of
the “iso-echo contour circuitry,” which was incorporated into the AN/APS-42.
This permitted display of dangerous thunderstorms and the areas of most
intense disturbances.

In theory, little new development was required for the AN/APS-42, thus permit-
ting a combined development/production contract. In the real world, this theory
was flawed, and the production schedule created enormous problems for the

Boeing KC-97L “Stratofreighter.”
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designers and the production people, e.g., the
purchase of production quantities of critical
and expensive components before the design
was frozen and the complete radar was
tested. The original specification weight of
140 pounds might have been met if the de-
velopment had been done first and if the pro-
duction ordering had not started until after
complete testing. However, with the produc-
tion schedule driving the program, there was
no realistic chance that the final design
would come close to the original specification
weight.

The AN/APS-42 radar did make history. It
was the first radar to be installed in presiden-
tial aircraft, the Independence for President
Truman and the Columbine for President
Eisenhower. Also, it was an important navi-
gational device for aircraft using the Thule,
Greenland, Navy base with its perpetual fog
and storms, and perhaps most importantly, to
help aircraft in the Berlin airlift get into Ber-
lin despite Russian jammers and other at-
tempts to break the airlift. News that the AN/
APS-42 was helping to keep the Berlin airlift
alive was a big morale lift for everyone who
played a role in the development and produc-
tion of the radar.

The initial contract was placed with the
Houston Corporation, west Los Angeles, Cali-
fornia, a company with no track record with
the BuAer Procurement Agency as a produc-
tion or development source. The major radar
manufacturers were busy converting from
war-time production to commercial products.
The Houston Corporation had no radar expe-
rience and little electronic experience, and
none of the engineers had a recognized posi-
tion in radar design. The company was pri-
marily a mechanical production place, not an
electronic design or production house. The
major products were automatic 16mm and
35mm film-processing equipment, machine
shop subcontracts, and some injection-
molded parts. During the latter part of
WWII, the company had done some electro-
form components on a subcontract basis. The

company was owned by H. H. Helbush, who.
had purchased it after WWII. The original
designer of the film processing equipment,
Hub Houston, was still with the company
as chief designer.

A small group of local engineers, seeing the
request for a bid for the radar, convinced the
Houston Corporation to submit a bid, and the
low, fixed-price bid won.

Some time after the award was made,
BuAer assigned James W. Grodsky as project
engineer. When the Air Force transferred
funds to BuAer, Jack Limoli of AMC was as-
signed as the Air Force project engineer, and
then Lt. Curt Kelley was assigned by the
Coast Guard as its project officer.

The original specification, 16 R 75 (AER),
was dated 1 Feb. 47. Subsequent revised is-
sues were dated 3 May 48 and 15 Aug. 48,
and finally were replaced with MIL-R-6987.

The rapidly mounting expenses due to la-
bor charges and parts procurement, with little
real results as to visible equipment, caused
Helbush to question the activity. He had been
receiving glowing accounts from his people,
yet he had a feeling that things were not right,
and since this contract was strictly produc-
tion, without money for development, disaster
appeared to be inevitable. He discussed this
with Hub Houston, who suggested that the
author of this paper, known to him from a
wartime visit to the Los Angeles area, was
doing consulting work and was possibly avail-
able. At their request, both Aubry Vose and I
visited the facility and toured the plant, the
laboratory and the production shop and
viewed the work under way on radar-related
items.

We could see some problems, and we men-
tioned them to Helbush, but we also noted
that a more in-depth study was necessary. We
suggested a six-week consulting contract to
examine the work in detail and to establish
the eventual production test plan and proce-
dures. This would give us the access and abil-
ity to ask questions in detail throughout the
plant.
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We started work examining the initial de-
sign and final designs, as well as the procure-
ment of components. In addition, we requested
the production planning and production test
plans, but they were never found.

After about two weeks, we went to see
Helbush and suggested that he really did not
need to fund the consulting contract for the
full six weeks, as it was apparent that he had
a real problem. This was explained in detail to
him. His reaction was that he had suspected
problems, and he wanted us to continue on
and take charge of the program. It took a
while to convince us to accept his offer, but
after establishing several conditions, we ac-
cepted. First would be a more detailed study
of the program status, and then a meeting
with the Navy to “lay the factual cards upon
the table.” The exact status of the program
was covered, as well as noting that the Navy
had not visited the plant frequently enough to
ascertain the real status of the program. At
this meeting, the recovery plan was to be de-
tailed. Several of the engineers were to be
replaced with more capable persons. A revised
monthly report was to be issued to the Navy,
as the file copies of the existing reports were
totally incorrect. Additional engineers with
proven experience in radar design were to be
added. Personnel with the experience in pro-
duction test and quality control, as well as a
writer for the required manual, were to be
added.

Helbush agreed, and we started to work the
following day.

Once the first changes within the engineer-
ing department at the plant were under way,
the plan for the meeting in Washington was
detailed. At the meeting in Washington, we
very frankly outlined the problems, and we
covered the steps planned to bring the pro-
gram under control. It was stated that within
six to nine months, redesigned equipment
would be in the Type Test, and that the radar
would meet the overall weight as well as the
performance requirements.

The organizational changes were outlined.
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Several engineers were contacted, ones both
Vose and I had worked with at Westinghouse,
and job offers were made. The lure of Califor-
nia helped the task greatly!

As the Houston Corporation did not have
the Type Test facilities (shock, vibration, al-
titude and temperature), preliminary ar-
rangements were made to allow the use of
the Type Test facilities at the Naval Elec-
tronics Laboratory at Point Loma in San
Diego.

The team returned to California with a
better feeling about the program and a full
appreciation as to the magnitude of the task
facing us. While we were in the East, Vose
remained in the plant and coordinated the
technical activities as well as redesigned the
receiver.

An item that became the driver for the
major change in the program management at
the Houston Corporation was the total weight
of the radar.

The specification 16R75(AER) called for a
weight, installed, with shock mounts and
cables, of a maximum of 140 pounds.

The estimated weight of the radar, if it had
been completed using the design in progress,
would have been about 300 pounds.

Very large, premature investments had
been made in the procurement of transform-
ers and chokes, and most had been received
in the plant. However, the power supply de-
signs were not complete as the circuits were
still in a state of flux. Not only was the order-
ing premature, but the transformers were ob-
tained from Los Angeles suppliers who had
little knowledge of the low-weight, 400-cycle
design necessary for airborne equipment. On
top of that, all the items received were sealed-
can designs with the added weight of the fill-
ing compound. A source for the all-important
pulse transformer for the magnetron had yet
to be located. Of all the transformer compa-
nies in the area, only one was interested in
undertaking the pulse transformer, and all
of its experience was in audio, door bell and
neon sign items! Because of their willingness



Photo 2. AN/APS-42 receiver-transmitter high-
voltage side, showing the lightweight transformers.

to learn and because Vose worked with them
day and night, the company’s employees
managed to learn how to make successful
pulse transformers. Vose had to demonstrate
the application of Type “C” cores and the use
of Fosterite insulation.

Because the weight of the iron core items
originally selected was about half of the total
radar weight, and because the manufacturers
would not take them back, all had to be
scrapped.

For the stabilizing of the antenna, several
items had been ordered and were in stock, but
the actual design of the antenna system was
still not complete. A stock of Bendix gyros and
servo amplifiers existed, and due to the tre-
mendous cost involved, every effort had to be
directed toward using them to save the cost to
the Houston Corporation should scrapping be
the route selected.

The design for the deflection circuits for the
Indicator and the rotating deflection coil for
the 5-inch cathode-ray tube was not complete.
Two sources were immediately contacted for
the components, the D.E. Makepeace Com-
pany for the slip rings and John Howe for the
insulated bearings, using pyrex glass balls

and bronze races, items that he had developed
for the Westinghouse during WWIL.

Technical specifications

The AN/APS-42 radar operated at the ‘X’
band, £55Mec. of 9,375Mec. It could also be set
to receive radar beacons at 9,310Mc. The
transmitting magnetron was the 2J55. Re-
ception of both radar and beacon returns was
via a 3db noise figure, 60Mec. pre-amp feed-
ing the 60Mc. L.F. strip. Bandwidth could be
switched from wide to narrow to match the
transmitted pulse widths of 0.75 microsec-
ond at 800 cycles per second, 2.25 microsec-
onds at 300 cycles per second for beacon use,
and 5.0 microseconds at 200 cycles per sec-
ond for long-range search and weather detec-
tion. To maintain the dissipation of the mag-
netron within JAN-1A limits, the power in-
put for the 5-microsecond pulse was slightly
reduced. The antenna had a 360° scan and
could be switched by a wiring change to cover
a 240° sector scan, with the 120° sector scan
selectable from the control unit. The scan
rates were automatically selected to be 45°
RPM for close-in scan and 15 RPM for long-
range search. Power requirements for the

Photo 3. Receiver transmitter.
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Photo 4. AN /APS-42 receiver-transmitter.

radar were single-phase, 400 cycles, 115 volts
at 1.0 kilowatt, and 28 volts dc at 2 amperes
for the control relays. Total weight was 173
pounds.

The major elements of the radar were:

o Receiver-Transmitter-RT-156 /| APS-42

This 24-inch diameter and 15-inch high cy-
lindrical can held the pulse modulator, mag-
netron, waveguide duplexer, mixer and direc-

Photo 5. Synchronizer.
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tional coupler, local oscillator Klystrons (one
for radar frequency and one for beacon fre-
quency), a beacon reference cavity, automatic
frequency control chassis, 60Mc. pre-amp,
power supply and control units and fuses and
relays. Both sides of the chassis were usually
visible for service.

e Synchronizer SN-59 /APS-42

This 20-inch by 10-inch by 7%-inch unit
held the power supply elements for the lower
voltages for all vacuum tubes, and had six
compact plug-in sub-chasses as follows: One
sub-chasis contained a 60Mc. L.F. strip. Two
sub-chasses servo-amplifiers driving the ro-
tating deflection coils in each of the two
indicators. Another held all of the voltage
regulating circuits, range-maker generators
and the video mixers. One more sub-chassis
contained the master trigger generator, the
delay circuits and the sector control circuits.
The last subchassis holds the sweep ampli-
fiers, sweep driver and intensity gate cir-
cuits. A small axial flow blower supplied
cooling air for the compact unit. The small
subchassis allowed easy troubleshooting and
repair.

e Range Azimuth Indicator IP-35/APS-42

This cylindrical housing, 6%-inch in diam-
eter and 14 inches long, housed the 5-inch
cathode-ray tube, a 5FP7, a video amplifier
stage, a sealed high-voltage supply for the

Photo 6. Designed for ease of manufacture and
service.
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Photo 7. Range /azimuth indicator.

cathode-ray tube and indicator lamps show-
ing the range markers being displayed. Two
indicators went with each AN/APS-42, and ei-
ther one or both could be operated, depending
upon the aircraft installation.

Antenna AS-428/APS-42

This complex unit was designed to
mount within the DC-4 nose radome,
ahead of station 14, as well as in larger
aircraft. The antenna scanned a 360° area
at either 15 or 45 RPM, and by a simple
wiring change—a selectable sector scan—
the wiring change selected 120° or 240°
sector. In addition, the control panel al-
lowed tilting the reflector above or below
the horizontal, selection of a pencil beam
of about 5.5° or a fan-shaped beam giving
nearly equal energy return for mapping
and navigational aid. The antenna could
be locked to the aircraft attitude in the
vertical plane or stabilized via a self-con-
tained gyro in the roll plane. A modifica-
tion would allow roll and pitch stabiliza-
tion within 1° up to 25°. The fan-shaped
beam for mapping was generated by use of
a reflecting surface contoured to produce
the desired fan-shaped beam, and com-
prised of a series of stiff wire elements
about “%-inch apart. This small, light-
weight assembly was mounted on the an-
tenna reflector, and beam changes to pencil
from fan-shape were accomplished by ro-
tating the reflector. With only a 90° rota-
tion of the reflector, the beam changed
shape to pencil beam with the wires now
out of the phase with the microwave signal.
The stabilization information is derived

from the Electronic Control Amplifier AM-
252/APS-42.

The control unit
The control unit provided the pilot the fol-

lowing:

RANGE ........................ 5,10,30,100,225, Time Delay,
(Nautical Miles)

FUNCTION ................. Off, Standby, Search, Beacon,
Weather

PATTERN .................... Pencil, Cosecant Squared (Ob-
stacle-Mapping)

TUNING ...................... Automatic, Manual

GAIN .....ccoouveveeviene. Receiver Gain

STABILIZATION ........ On-Off

SCAN....oooveeviene. Off, Sector, Full

TILT e Up-Down

TILT METER .............. Meter calibrated in tilt incre-
ments

SWEEP DELAY .......... Selection of any 30 nautical

mile section
ANTI-CLUTTER ......... Off, FTC, FTC & IAGC (Fast
Time Constant Instanta-
neous Automatic Gain Con-
trol
SENSITIVITY .............. On-Off

TIME CONTROL

With the Berlin airlift starting, and with
the increased world tension, the military be-
lieved that establishing a second source for
the AN/APS-42 ra-
dar would be a good
idea. The military
selected the
DuMont Company,
and J. Hal Reid was
selected as project
engineer. He made
several trips to the
West Coast and
proved to be a very
competent engineer
and very easy to get
along with. How-
ever, after about
six months, the
lure of the West
got to him, and he
obtained a position with Convair in San Di-
ego, where he also did an exceptional job. As

Photo 8. Antenna.
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Photo 9. AN /APS-42 control unit.

further insurance, the military selected a third
source, the Bendix Pacific Company in Van
Nuys, California. It assigned Don Gehlke as
project engineer, another fine man and a per-
sonal friend of mine. Again, there was excel-
lent cooperation with the two sources.

The engineering team

As is true with so many details that get lost
as they fade into history, the engineers who
did so much to bring the AN/APS-42 radar to
production are soon forgotten. Thus as part of
the history, one must give credit to as many
as one can recall.

Aubrey Vose, with whom I had worked since
1939 at the New York Worlds Fair in the
Westinghouse exhibit, deserves the credit for
the yeoman’s job of shepherding the technical
design through many problems.

John Alexander, who started as a lab tech-
nician with no microwave experience, not only
used hard work and his exceptional ability to
observe and solve problems in the microwave
mixer and duplexer, but he designed, set up,
and operated an antenna range with pattern
recording equipment. With that, he designed
the antenna reflector that gave an excellent
Csc2 pattern. He moved to TRW Systems,
where he has done an outstanding job.

Maurice Franco, an engineer from England,
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had the typical British capability to design
and develop excellent circuits, and he did
much of the display area. He went to Lockheed
Aircraft Co.

Don Lanctot was another British engineer,
a mechanical specialist and an excellent de-
signer, as shown by his many contributions to
the antenna stabilization system.

John Love brought a large measure of sta-
bility to the reliability portion of the mechani-
cal designs as well as the general structure.

Clare Monroe joined us from Westinghouse,
where Vose and I had many years of close
familiarity with his capability both in design
as well as technical personnel management.
He did his usual great job.

Ed Smuckler was one of the original Hous-
ton engineers who we retained, and he
handled much of the technical documentation
and some of the circuit design. He was a prime
interface with Frank Lyon in the maintenance
Manual work. He moved to TRW Systems
and, sadly, passed away before I could contact
him relative to his recollections of the pro-
gram. A very good man and a fine person.

Herbert Kroft came from Westinghouse in
the East and established the Quality Control

Photo 10. AN /APS-42 indicator in cockpit.

Continued on page 56
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1995 RCA Banquet
and 86th Anniversary Dinner

By Jane Bryant, Proceedings Editor

The Radio Club of America Banquet and Annual Awards Presentation on Nov.
17, 1995, at the New York Athletic Club was highlighted by guest speaker
Marchesa Elettra Marconi, Princess Giovanelli, daughter of Guglielmo Marconi.
She talked about memories of her father, including how well-known and respected
he was throughout the world. “His dream was to cross the Atlantic with his
invention—wireless,” she said. The full text of her speech follows on page 34.

On the awards side of the event, 26 members were elevated to the grade of
Fellow. Michael C. Trahos served as the respondent for the new Fellows. His
response appears on page 38. Other award recipients include Jai P. Bhagat, the
Sarnoff Citation; Carl E. Smith, the Jack Poppele Broadcast Award; Max C.
DeHenseler, the Ralph Batcher Award; Edward Dervishian, the Lee de Forest
Award; David E. Weisman, the Special Services Award; Archibald Doty, dJr., the
Barry Goldwater Amateur Radio Award; and Gilbert R. Houck, the President’s
Award.

At the Technical Symposium, moderated by Ray Trott, Club members heard
presentations from Ray Minichiello on the technical achievements of Marconi;
Lauren McQueen on the receipt of an honorary degree from the Popov Scientific
Society in St. Petersburg, Russia; Durell M. Roth on the history of radio station
XERA—see related article on page 00; and Bruce Kelly on the 1BCG Revival.

Our complete Banquet and Awards coverage follows.

Thank You to the 1995 RCA Banquet Contributors

AMTOL Radio Communications
Systems

Allen Telecom Group/Decibel Products

American Mobile Systems/Nextel
Aurora Marketing Co.

Cellular Business

Cellular & Mobile International
Celwave RF Inc.
Communications & Control Inc.
Arch Doty, director

Ericsson, Inc.

Glenayre Electronics Inc.

The Goldman Group

M. Gurian, president emeritus

Jay R. Huckabee, director
William O. Hunt

IFR Systems Inc.

Intertec Publishing Corp.

E.F. Johnson Company

F.M. Link, president emeritus
Jim and Christine Larsen
Maxon America Inc.

Meridian Communications
Midland International

Raymond Minichiello, P.E.
Mobile Radio Technology
Motorola Mobile Products Sector
Mobile Telecom Tech/Mtel, Inc.

Pandata Corp./Radio Resource
Jack Poppele, in memory
PolyPhaser, Inc.

RadioMate Corp.

RAM Communications

Scala Electronic

Herschel Shosteck Assoc.
Sti-Co Industries

Eric D. Stoll, Ph.D., treasurer
Tele-Measurements, Inc.
Lockard & White

Trott Communications Group
Uniden America Corporation
WirelessWorld magazine
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RCA Banquet "95

Commemorating the 100th
Anniversary of Marconi’s First Wireless
Communication

By Princess Elettra Marconi Giovanelli

The following is the text of the banquet’s keynote speech.

I was so looking forward to meeting you. I am here with my son, Prince
Guglielmo, and I am very moved and very happy. I would like to speak with each
of you personally.

My name is Elettra. My father called his yacht, his beautiful yacht, Elettra, for
the electric waves. :
Then he made his ex-
periments aboard the
yacht. He loved the
sea. He loved his
yacht. And when I was
born, he called me
Elettra like his yacht.

So I am very happy
to have this name, be-
cause, like my father, I
love the sea, and I re-
member with my name
my father and his ex-
periments ’til the last
day of his life.

knr;[)‘?vlsi sy :EZ’CZISISZ zaall At the conclusion of Princess Giovanelli’s speech, Raymond

’ N YY  Minichiello, PE. (M), presented her with a plaque enscribed as
O.f my father’s inven- follows: “Radio Club of America. Presented to Princess Elettra
tion. He was 21. He pgarconi Giovanelli, commemorating the 100th anniversary of
started at 16 when he the first transmission of a wireless signal by Guglielmo Marconi,
heard of the existence father of wireless. 86th anniversary banquet, New York, New
of electric waves, the York, Nov. 17, 1995.”

ge,
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Hertzian waves. He had this inspiration that
he would use them to communicate, to trans-
mit without wires.

He started alone on books. He followed lec-
tures, but he always was alone, by himself, in
his villa Grifone, and there he succeeded. Only
his mother believed in him. He was very
strong will-powered.

He sent his brother, Alfonso, and a peasant,
and said, “If you hear the signal across the
hill, you shoot the gun.” And he heard the shot
of the gun, and the whole world heard it, be-
cause the radio, the wireless, started at that
moment.

He went to England because, as you know,
Italy didn’t understand. With his mother, my
wonderful grandmother, Anne Jameson, they
went to London. The head of the post office,
Sir William Priest, said, “Stay with us, young
man. Your invention is very useful for En-
gland and for all the Commonwealth.”

He made many experiments and transmis-
sions, always at longer distances. His dream
was to cross the Atlantic with his transmis-
sion, wireless. He chose Cornwall. Cornwall is
the first place where I went with my son,
Guglielmo, in January this year. There, the
people remember my father and treasure his
memory. They have lots of pieces of his radio
station where he built in Poldhu. And this
wonderful atmosphere.

From Cornwall, we went to India, to New
Delhi. There, too, they gave me a very warm
welcome. They knew everything about my
father, even better than in other countries
sometimes. I was very surprised.

Then I went to Belgium, to Brussels. They
have a great admiration for my father, too.

Then to Canada. It was the first time I went
to Canada, and I fell in love with Canada.
They say, “Marconi, he invented the radio
here in our country, Canada, because he re-
ceived for the first time the signal across the
Atlantic, and he was there. He was in New-
foundland.” Through the balloons and then
the kites, his antenna received the message

from Poldhu, from Cornwall.

I really loved all the people there because,
for them, Marconi, Cape Breton, became im-
portant. So many people worked in the radio
stations of Cable Head, of the Marconi towers.
The country was transformed from the farm-
ing—there was just fields—to industries, so it
became quite rich.

My father was quite grateful to Canada,
because Canada helped him even financially.
Well, he had already founded the Marconi
Company in England, and then he founded
another Marconi Company in Canada. The
Canadian government helped him because
they wanted him to develop radio and to give
the possibility to such an isolated country like
Canada to have the possibility of transmitting
with radio and also for the ship at sea.

Then, Ireland. We went to Ireland. There
was the same ship. A beautiful ship, an Ital-
ian ship, who, from Canada, went to Clifton,
with a beautiful exhibition on board of wire-
less sets, photographs and the story of my
father. They gave me also a very warm wel-
come, the Irish. They said, “Oh, he is Irish. He
would have never invented the radio if he
hadn’t Irish blood.” So I felt very happy, very
proud, because I know that my grandmother,
she helped him morally so much. I think it is
quite right. _

Then I went with my son to London, and
then I went alone to Brazil, because there as
the experiment of my father who lit up the
lights of the statue of Jesus Christ of the
Corcovado mountain from the villa Condotti
in Rome. It’s our house in Rome.

Guglielmo, my son, repeated the experi-
ment. He pushed the key, and with electric
waves, he lit up the lights on top of the
Corcovado. And I was in Rio de Janeiro. Ev-
erything worked out beautifully. The people
there were so loving. They admired my father
so much, and they were so wonderful with me.
Brazil has been very generous.

Then we went together to Sri Lanka. There
was another ship. It was another Italian ship,
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with a beautiful exhibition on board. And the
Singalese have been very enthusiastic about
my father.

After that to Singapore, who is being very
important. They remember my father in Sri
Lanka and also in Singapore. He went with
my mother in 1933 when they went round the
world. Singapore, my father was always say-
ing to my mother, it was the most important.
It would have been a great development of
telecommunication for the future. It is true,
because I found Singapore really strong with
radio and telecommunication. They remem-
ber his lecture that he made in 1933, and they
said that it was a wonderful lecture at the
university.

After that, we went to Australia, Sydney,
and I wish to remember that in 1930, my
father, from the yacht Elettra, on board, he
pressed the key. The electric waves lit up the
lights of Sydney’s town hall. My mother was
close to him, and he heard from the other side
the voice of Mr. Fiske, who said, “All right,
wonderful.” It was 11 o’clock in the morning
in Italy, and it was eight o’clock at night. All
the lights were on. It was marvelous. We went
to Australia. We saw all of our Australian
friends that we love very much. We have been
five times in Australia, and it has always been
very exciting for me and for my son,
Guglielmo.

There was also very important Marconi
Club that there are 17,000 members. It is the
most important club in Sydney. There is a
soccer team who is called Marconi Soccer
Team, and it wins all the time.

Then we stopped in New Zealand in
Auckland. They gave us a wonderful welcome.
They remembered very well when I went with
my mother on board of the big liner Guglielmo
Marconi. My mother was the godmother of the
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ship. We went round the world. It was—it went
from Italy to Australia. It was a great success.

Then we went to Argentina, to Buenos
Aires. There to South America, that so enor-
mous distances, that they all loved my father.

Then from there we went to London because
there was the issue of the beautiful stamp at
the Royal Post Office. We had a wonderful
time with all the people that had known my
father, remembered my father, and after that
he, in all the hearts of the people who had so
much benefits from him because they always
remembered that all of his experiments and
his invention, the radio, the development of
the radio, he aimed always because he wanted
to save people at sea, he wanted to save the
human lives. He wanted to improve the life of
everybody.

Now I would like to remember my beautiful
mother, that she left us one year ago. Her
wish has always been to publish her memoirs
because she wrote a diary when my father
was alive to remember the places where they
were visiting and so his experiments on board
of the yacht Elettra. She wanted to write
them, and she wanted to be present, but now
she gave me the responsibility to have them
published before in Italian, because she wrote
in Italian. The preface will be by Nobel prize-
winner Carlo Rubbia, who was, like my fa-
ther, the winner of a Nobel prize in 1909.

And then I will have now the responsibility
to have it translated in English. So I will come
and present it here in New York, of course,
because my mother wanted me very much to
have it in English because my father worked
all the time in English-speaking countries. He
crossed the Atlantic 87 times, always by sea,
and always for his work. The last time was

Continued on page 39



HONORS AND AWARDS 1995

THE PRESIDENT’S AWARD
Gilbert R. Houck

THE LEE DE FOREST AWARD
Edward Dervishian, P.E.
Awarded in appreciation for

outstanding service to the Radio Club
of America, Inc.

Awarded in recognition of his support
of the de Forest Pioneers and his
significant contributions to the
advancement of radio
communications.

THE BARRY M. GOLDWATER
AWARD

Archibald C. Doty, Jr.

THE SPECIAL SERVICES
AWARD

David E. Weisman, Esq.
Awarded for devoted attention and

legal assistance to the Radio Club of
America, Inc.

Awarded for intensive study of
amateur radio antenna systems.

THE RALPH BATCHER
MEMORIAL AWARD

Max C. deHenseler, Sc.D.

THE JACK POPPELE
BROADCAST AWARD

Carl E. Smith, P.E.

Awarded for dedication to worldwide
radio and television history.

Awarded for pioneer contributions to
the design of broadcast antenna
systems.

THE SARNOFF CITATION
Jai P. Bhagat, P.E.
Awarded for major contributions to the

advancement of mobile
telecommunications.
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Response for Fellows
By Michael C. Trahos, D.O., N.C.E., C.E.T.

President Morissey, Princess Marconi-Giovanelli, ladies and gentlemen, good
evening. It is with great honor that I stand before you as the respondent for the
1995 Fellows of the Radio Club of America.

The 1995 Fellows represent a broad diversity of the telecommunications field.
This diversification exists because of the deep foundation established by the long-
standing members of this society and for which stretches back on and beyond the
first consolidated 1938 rules and regulations of the Federal Communications
Commission (FCC).

Shortly after the enactment of the Communications Act of 1934, the FCC
adopted its first 14 parts of the then new Title 47 of the Code of Federal Regula-
tions. This soc1ety played a major role in the nurturing and development of these
various new radio services, which included the Standard (Part 3) and Non-Stan-
dard (Part 4) Broadcast, Experimental Radio (Part 5), Fixed Public Radio (Part 6),
Coastal Radio (Part 7), Ship Radio with Telegraphy (Part 8), Aviation (Part 9),
Emergency Radio (public safety) (Part 10), Miscellaneous Radio (non-public safety
and commercial) (Part 11), Amateur Radio (Part 12) and Commercial Radio Op-
erator (Part 13) Services. As a physician and telecommunications specialist deal-
ing with the rendition and delivery of medical and emergency services, I say that
this society’s foundation and contributions are no better exemplified than in the
public safety sector.

All of you can recall that fateful day in Oklahoma City, Oklahoma, when the
federal building was destroyed by an act of senseless violence. With the photo-
graphs and news coverage that emerged from the disaster scene, our hearts went
out to the victims and their families.

Many within this society, I am sure, felt helpless and wondered what they could
do for these victims. But in truth, if it were not for the members of this society,
in conjunction with industry and the FCC, many of the victims that did survive
the devastation may not have.

When the Oklahoma blast occurred, the city’s disaster response network went
into effect. The command and control functions where totally dependent on the
elaborate communications infrastructure already in place. That communications
infrastructure, in reality, exists as the direct result of the cumulative hard work
and ingenuity of the membership of this society and industry, ranging from the
time of Guglielmo Marconi’s first wireless transmission to today’s development
and implementation of the digital communications technology.

Yes, we were all saddened by the lives that were lost. But this society should
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be proud of the lives that were saved in this,
as well as many other past, present, and fu-
ture disasters yet to come. For it is this soci-
ety, through its members’ small and large
evolutionary contributions to radio, that was
instrumental in helping to save the lives and
shorten the suffering of the many victims of
the Oklahoma City bombing and have made
the prompt delivery and rendition of emer-
gency and medical services to the American
public the best of all nations.

The 1995 Fellows hereby gratefully accept
the honor this society bestows upon us this
evening. We do this with our sincerest grati-
tude. And it is with enormous dignity and
respect that we proudly stand on the shoul-
ders of the greats of radio, you the member-
ship, with the intent of not only continuing

this organization’s legacy, but with the
desire of making the Radio Club of America
the most renowned radio communications
society in the world.

Thank you.

Michael C. Trahos,
D.O, N.CE, CELT.
is a member of the
National Association
of Radio & Telecom-
munications Engi-
neers, the American
Society of Certified
Engineering Techni-
cians, APCO and
REACT.

M

Marconi...continued from page 36

when he went round the world. He came back
from the other side.

This is the book. This is a beautiful photo-
graph of my father and my mother. Then there
will be many photographs inside that nobody
has seen yet. And then also manuscripts and
also letters that my father wrote to my mother.
There was a great love. They never left each
other. My mother, she remained 57 years a
widow. She was beautiful, but she never
wanted to marry again because she was so
much in love with my father.

This is all I have in my heart now. I am

sure that you will help me even to find the
right editor because I think that here in
America in New York is the best place in the
world. So I will come back again with my son
Guglielmo, and we shall be very close to each
other like my father was always close to the
Radio Club.

I am sure that many who have been mem-
bers were friends of my father. When he was
coming here, he was speaking at a banquet
like tonight. I have photographs of him speak-
ing at these banquets. So he is with us, my
father, tonight.

—_————————

XERA...continued from page 22

Munal, H.L. Letter to Dr. Brinkley. 10 October, 1932.
Author’s collection.

Munal, H.L. Letter to Dr. Brinkley. 25 April, 1932.
Author’s collection.

Munal, H.L. Letter to J.W. Adamson. 7 October, 1932.
Author’s collection.

Nixon, Ruby. Personal video tape interview. 19 April
1990. Author’s collection.

Poppele, J.R., Cunningham, F.W., and Kishpaugh,
AW. “Design and Equipment of a Fifty-kilowatt
Broadcast Station for WOR.” Proceedings of the
Institute of Radio Engineers 24.8 (1936) 1063-
1081.

Resler, Ansel Harlan. The Impact of John R.

Continued on page 63
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Personal Communications Services!

PCS!

The Wireiess Revolution of the 1990’s!
The Ultimate Communications Tool?

or

Y our Biggest Nightmare!

Don't end up as “road kill” on the information superhighway!
Let the Focused, Responsive, Professionals at

ELOCKARD
ITE

Telecommunications Engineers

Be your travel planners and partners!
Make sure your interests are protected and your involvement in
the Revolution is peaceful and profitable!

For more information contact your Radio Club associates:
Charles M. White
Marcus J. Lockard
Al Chisholm
Mike Reed

ENGINEERING SYSTEMS THAT SPEAK FOR THEMSELVES
14511 Falling Creek, Suite 507 Houston, TX 77014 TEL: 713/586-0574 FAX: 713/586-0044




Grants-In-Aid Committee report
By Kenneth M. Miller

On Nov. 17, 1995, the board of directors approved the Grants-In-Aid (GIA)
committee’s recommendation to establish 13 financial aid grants totaling $11,500
to 10 organizations.

The source of these funds is the interest earned from the investment of more
than $150,000 in our GIA capital pool.

The club’s constitution states that the club shall provide a scholarship fund for
needy and worthy students pursuing the study of radio communications. And once
again we carefully reviewed the requests for financial aid as provided for in the
club’s constitution.

In fulfillment of this objective, grants were approved for the following 10 organizations:

From the GIA General fund to: Southern Methodist, Capital College, Polytech
University, Steven’s Institute of Technology, Virginia Polytechnic Institute, Geor-
gia Institute of Technology and the Embry-Riddle University.

From the Poppele, Grebe and General GIA Funds to: the Foundation for Ama-
teur Radio.

From the Poppele Fund to: the Ranken Technical College.

From the Finch Fund to: the University of Cincinnati.

Each of these 10 organizations has in place procedures to award 100% of our
grants to individual specific college students in need of financial assistance in
paying their tuition.

We give special recognition to the generous donations provided by the family of
Jack Poppele who have contributed thousands of dollars to our Grants-In-Aid
program, spanning many years, in memory of their father, Jack Poppele.

In addition, special recognition goes to the Celwave Division of Radio Frequency
Systems, Marlboro, New Jersey, a large manufacturer of communications anten-
nas. For the past four years, Celwave has sponsored athletic activities at the
International Wireless Communications Expo (IWCE) in Las Vegas, Nevada, with
the proceeds being donated to our club’s GIA program in the amount of $6,831,
including $2,000 in 1995. These contributions and those of many others are what
have made this program one of the finest and most successful in the electronics
industry.

The year 1995 proved to be another successful year for this important activity
in our organization. As a result, the total dollar amount of our grants to those
organizations that will receive our financial aid assistance in 1996 will exceed the
grants provided for last year.

Kenneth M. Miller (LF), K6IR, is a club director and chairman of the Grants-
In-Aid Committee.
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Squelch

By John E. Balint

... a poor player

That struts and frets his hour upon the stage
And then is heard no more ...

Macbeth

Before all we “poor players” in the development of mobile radio exit the stage,
it might be good for one of us to tell the story of its birth and early development.

What Finch was to facsimile, DuMont to the oscilloscope and television, Fred M.
Link was to mobile radio—or “Police Radio” as it was known in the beginning.

When I went to work for Link Radio in the spring of 1937, I was employee
number 13. We shared the fourth floor of a loft in downtown New York on 17th
Street near 6th Avenue with William P. Lear. Lear had an obsession with provid-
ing small aircraft with radio transmitters that would fit into the standard aircraft
instrument opening.

Link had just bought the Bosch police radio receiver rights, and we were making
shortwave receivers—just above the broadcast band. There was no “production
line” as such. Some of the boys made some chassis using a small shear, a 4-foot
brake and a kick punch for socket holes. That was our “machine shop.” The chassis
were sent out for plating, and when they came back, several of us were given a
schematic, and we wired the sets one at a time. A back corner with a large fan was
the “paint booth” where the outer wraparound was painted.

While this was our “product,” there were a number of other jobs going on that
Link rounded up for immediate cash flow. (I heard that just before I came to work,
the boys were sent out to find home-radio repair jobs to bring in some cash. I knew
the route well, having rung many doorbells myself!)

Of the other 12 employees, I remember only a few. There was Fred Budelman
who was the chief engineer and the genius who gave us the technical guidance for
the contributions that we made to the radio art. William Fingerle Jr. had recently
graduated from M.L.T., but he knew how to work with his hands, too. Paul Wandelt
(W2AU) was our resident comic who specialized in practical jokes. He also turned
out mobile transmitters when he wasn’t curing warts by having the unsuspecting
“patient” place the wart against a rat-tail file plugged into the transmitter an-
tenna socket while Paul keyed the transmitter on from the mike held behind his
back! It worked, too! Herby Schiezel was reputed to be the fastest wireman in New
York. Fred Mielchen was our “metal shop.” There was Robert C. Ferrar, with
whom I had gone to school and who had gotten me the job. He left Link soon after
and went to I.T.T. After the war, they sent him to Japan to reorganize the Japa-
nese electronics industry. He certainly did a bang-up job! Then there was Billy Wu,
who wandered in and out during his masters studies at M.I.T. He was the son of
the then-mayor of Shanghai and later Chang Kai Shek’s foreign minister. Billy
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was known many years later as a principal at
Panoramics. During his brief sojourn with us,
he made many valuable contributions to the
art of FM communications. Billy was prima-
rily a theoretician, and I was a pragmatist.
We became good friends, and he often took me
to good Chinese restaurants where he ordered,
and we argued as we ate.

I remember the first time when he taught
me to use chopsticks, I was so engrossed in
our discussion while eating that I didn’t no-
tice my hand. At the end of the meal, my hand
was so cramped from the unaccustomed use
that I thought it would fall off!

Townsend W. McCoun was dabbling with
large coils and fixed capacitors in a back room.
He later designed most of the early carrier
current equipment for General Electric. Mac
had a great sense of humor, and it was a riot
to hear him tell how he had knocked down our
mayor La Guardia three times. Mac was long
and lanky, and La Guardia was built like a
bowling ball and was always rushing in and
out of buildings. On three occasions, Mac hap-
pened to be in the way, and I never did under-
stand why Mac was not the one to be bowled
over!

Jobs were scarce during the depression of
the thirties, and I was working as fast and as
carefully as I could to keep mine. One day,
while I thought I was doing pretty well, I
noticed two figures marching toward me—
Fred Link with Fred Budelman behind him.
There was a quality to their gait that tele-
graphed trouble. As they came nearer, Fred
Link stuck out an accusing finger at me and
asked, “Can you type?” I managed to stammer
an affirmative. (I had done a lot of translation
work and typed fairly well.) It seemed that a
quotation had to be placed in the mail that
day, and there was too much for our secretary,
“Snooky,” to handle alone. Either my typing
was very automatic or the recuperative pow-
ers of youth allowed me to stop shaking
enough to help.

When my friend Bob Ferrar decided to go to
LT.T., I inherited a job he had been working

on. Link had a subcontract from Lear to build
the transmitter that was to go on the largest
flying boat ever made that the Glen Martin
plant in Baltimore was building for the Rus-
sians. During the next six months, I was fin-
ishing up the transmitter and going on all the
test flights on Chesapeake Bay. The first time
the plane flew was the first time I had been in
the air, too!

During the winter of 1937, Fred Budelman
had designed a receiver for the 30 to 40 Mc
band that didn’t have much sensitivity but
was starting to use these higher frequencies.
It was a companion to the 15-watt AM mobile
transmitter that was among the first two-way
police radios. He was also experimenting with
a super-regenerative receiver that promised
to have much more sensitivity if it could be
made to work at these “high” frequencies.

(Frequencies will be referred to as Mc
[megacycles] and Kc [kilocycles]; to refer to
them as hertz would be an anachronism.)

Early in 1938, the FCC was beginning to
wonder about the frequency stability of these
new “police radio” transmitters. They asked
Link if we could design a frequency measur-
ing device that would be simple to use and
inexpensive enough for them to mandate.
Budelman had an idea of using a crystal oscil-
lator on a subharmonic of the transmitter fre-
quency and a variable oscillator that could be
calibrated against the crystal and measure the
transmitter frequency by beating against it.
He outlined the idea and possible shape of the
device to me, and I designed the meter using
the components and tools at hand. It worked
so well that the FCC ruled that all transmit-
ters had to be checked at least twice yearly.

It must be remembered that “crystal control”
in those days depended on crystals that were
individually ground for each circuit, and there
was little guarantee that they would hold fre-
quency. Each time we had a new application,
Miller came over from New Jersey with his block
of glass, bag of fine valve-grinding compound
and bottle of carbon tetrachloride and ground a
crystal in the set in which it was to be used.
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The radio engineer for the Atlantic City
police department was named Joe Dempsey
(how can one forget the name!), and Joe was
a reserve officer at Fort Monmouth. The Sig-
nal Corps at the Fort was experimenting with
radio echo at over 100 Mc but had no way of
accurately measuring frequency. They
“guestimated” with Lecher wires. Joe took his
Link frequency meter out to Sandy Hook
where the super-secret experiments were held
and found that our variable oscillator had
enough harmonics to be very usable at these
frequencies. I remember the trip to Sandy
Hook by motorboat and the stacks of Yagi
antennas and rings of paralleled “acorn” tubes
that were the only active elements for higher
frequencies in those days. That is how our
Link Police Frequency Meter became the
standard radar frequency meters BC438 and
BC439 during the war.

I know that we had radar at Pearl Harbor
because during the September preceding the
attack in December of 1941, I worked over the
Labor Day weekend to calibrate twenty-five
frequency meters while a pilot sat in the lobby
waiting to fly them to San Francisco and then
to Hawaii.

A group of us used to go out to lunch to-
gether. While returning to work one day, I
think I had the greatest thrill of my profes-
sional career. Budelman asked me, “How
would you like to do some real pioneering
work? Quasi-optic rays! Thirty megacycles!”
That is how I got into two-way radio! (Yes,
Reference Data for Radio Engineers or the
“LT.T. Bible,” as we called it, in its first edi-
tion of 1943, refers to the frequencies around
30 to 50 megacycles as “Quasi-Optic Region.”)

I moved into my “cage,” a screen room that
had been built into one corner of the front room
of the loft. I could not have foreseen that it
would be my “home” for most of the war until
the whole building was taken over by Link
Radio, and the engineering as well as the ex-
ecutive departments were moved up to the fifth
floor, and I got a new screen room in 1944.

The super-regenerative receiver was our
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immediate task. It had a detector, a stage of
audio amplification, a relay amplifier tube and
an audio output stage. The super-regen gen-
erates a loud hiss, like the FM inter-carrier
noise, that is silenced when a carrier is re-
ceived. To provide silencing when no signal
was present, the higher frequencies of the
hiss were rectified and integrated over a five-
second period in what I called a “rubber-band”
circuit. A double diode tube rectified the noise
and, when a threshold voltage was reached, a
triode operated a relay to disconnect the loud-
speaker. The moment of silence when a car-
rier was received, caused the “rubber-band” to
instantly reset, as it did during the silences
between syllables in the speech message, to
hold the relay tube cut off and the loudspeaker
on. The five-second time was set by a slider
resistor in each receiver.

Almost all of the apartments in New York
City were heated with steam radiators. The
radiators were equipped with venting valves
that would release the cold air in the pipes
each time the steam was fired up. The valves
emitted a hiss just like the super-regen re-
ceivers. After a day of receiver testing and
slider resistor setting, when I went home at
night and the radiator started to vent, I would
automatically count “one and, two and, three
...” until I realized I was no longer at work
adjusting the slider resistors for five seconds!

The super-regen receivers worked quite
well up to about 32 Mc, but it was a real effort
to get them up higher. With the tubes we had
to work with, “picking up dimes with boxing
gloves” was an apt metaphor. I did manage to
get the receivers working up to 39 Mc, but it
was by selecting components—quite a practi-
cal procedure considering that we didn’t sell
that many, and I think my salary by then was
up to $17 a week!

Some time during the winter of 1938, we
had a visit from a tall lean man in a long black
overcoat, black suit, white shirt with a string
tie and steel-rimmed glasses. He was an elec-
trical engineering professor from Connecticut
State College and had been commissioned by



the Connecticut State Police to explore the
possibilities of a state-wide police radio sys-
tem. The man was Dan Noble. He had some
discussion with his academic colleague, Major
Armstrong, at Columbia University, and they
thought that frequency modulation would
have some advantages. He naturally came to
us as the best designer of mobile two-way
radios. There were many conferences and a
flood of letters from Dan Noble to Fred
Budelman. I remember when Fred got a letter
from Dan one day, he remarked, “He pitches,
and I keep batting them down!”

Soon Fred and Bill Fingerle were off in a
corner breadboarding an FM transmitter that
had a crystal oscillator, two phase-shift am-
plifiers and an audio amplifier to make a
phase-shift modulator that could be multiplied
up in frequency to get 15 Kc swing at full
modulation. At the same time, Billy Wu was
breadboarding a receiver with a Foster-Seely
discriminator, a circuit known for some time
and the detector that Armstrong was using.
When it looked like the breadboard would
work, I was given the receiver to whip into
shape by making a producible unit. The re-
ceiver was a double-superheterodyne with a
first intermediate frequency of 5 Mc and a sec-
ond of 456 Kc. Both oscillators were crystal-
controlled with the first crystal on a
subharmonic of the signal frequency (minus 5
Kc) and the second on 4544 Kec. There were
two limiters on 456 Kc followed by the double-
diode discriminator and audio amplifiers.

With the amount of gain we had in the re-
ceiver, the intercarrier hiss was just as much
of a problem as with the super-regen receiv-
ers. But now we had a limiter grid current to
work with, and we didn’t have to integrate the
noise for more than half a second or so to si-
lence the receiver. It was also evident that we
needed a variable control to disable the silenc-
ing and allow reception in weak-signal areas.
While previous receivers had just a volume
control and on-off switch on the control unit,
we had another control for the intercarrier
noise suppression. Engraving the word “Vol-

ume” over a knob was no problem, but what to
call the other control? Fred Budelman called
several of us into his office and pointed out
that it was not practical to engrave
“Intercarrier Noise Control” over a knob, and
we needed a good label. I immediately sug-
gested the word “squelch.” This came quite
naturally considering I had been listening to
that awful hiss for a couple of years by then!
The word stuck, and I must admit that I still
feel a sense of pride when I see “my word” in
taxicabs in Hong Kong, Singapore, New Delhi,
etc., not to mention its applicable definition in
Webster’s Unabridged Dictionary!

About this time, Sylvania had introduced
its “Loctal” tubes. They were a glass tube with
a metal base that had a metal center pin with
an indentation around the bottom that mated
with a spring-loaded ridge on the socket. The
metal base had small openings around each
thin wire element pin. This construction pro-
vided excellent base shielding, lower socket
capacitance and allowed greater gain at
higher frequencies than the heavy-pinned
metal tubes in common use. Our first FM units
were built with the Loctal tubes. As Sylvania
created new tube types, it gave them to us to
test. When I saw Fred Budelman coming to-
ward my screen room kicking a tube along the
floor, I knew I had a new tube type to play
with. This was our shock test!

After the mobile transmitters were de-
signed, it was a simple matter to put them on
a rack chassis, add a 250-watt power ampli-
fier and create base stations. So Connecticut
was the first state to get complete statewide
two-way FM radio coverage. Shortly after-
ward, Dan Noble joined Motorola, and the
company became our strongest competitor af-
ter the war.

Good news travels almost as fast as bad
news, so in the spring of 1940, we received a
visit from a captain in the one and only
“mechanized cavalry” division, later to become
the “First Armored Division.” He was Captain
Grant Williams, the radio officer for the divi-
sion. He had heard about the Connecticut
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state project and, since the low-frequency tank
radios gave very poor performance, he won-
dered if the 30 to. 40 Mc FM sets would do
better. He had $3,000 in his maintenance
budget, and the division was bringing six
tanks to Madison Square Garden for the
Horse Show (“mechanized cavalry”!), and
could we build something that would fit in

The Lucite Tie Rack

Our chief engineer, Fred Budelman, lived next door
to a DuPont engineer who had something to do with
creating Lucite. I don’t know if DuPont ever found a
use for the product other than art deco lamps made of
round and flat pieces of the transparent material, but
Fred brought some half-inch rods to work to see what
we could use it for. At the time, Link Radio and Bill
Lear shared a loft on 17th street in lower Manhattan.
Lear had a “Q” meter that we all used, and I think it
might have gone up as high as 100 Mc (not MHz at
that time). We tried to wind some coils on the Lucite
rod and found that there was no difference between
the Q of air-wound coils and those wound on the Lucite
rod at the highest frequencies we could measure. The
Lucite also machined quite well, could bedrilled and
tapped at one end for mounting and grooved to hold
the spread windings. So we had found an ideal coil-
form. We promptly used it for all our coils that tuned
above 30 Mc. The police-band frequency meters that at
Fort Monmouth were found to have great harmonics
into the radar frequency range and that later, during
WW2, became the BC438 and BC439, were the first
beneficiaries of the new coils.

I took home a couple of feet of the half-inch rod and
made a tie rack of it that hung on the back of my closet
door. It was not very practical because the ties slid off
the slick Lucite rod every time the closet door was
opened or closed. But it was probably the only Lucite
tie rack in the world, and I was determined to stick
with it!

During the first or second year of our entry into
WW2, the brain trust at Princeton University had an
idea for testing fighter airplanes. The idea, briefly,
was to plaster a test plane with strain gauges, multi-
plex the output of the gauges into a radio transmitter,
take the plane as high as a bomber could carry it and
let it dive into the ocean at “terminal velocity” (what-
ever that meant). Meanwhile, a receiver on the ground
(or sea) would receive and record the output of the
strain gauges which could then be analyzed to build a
safer fighter plane. The system had to be on 75 Mc
FM, of course, and we at Link Radio who had devel-
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place of one of the ammunition racks, handle
five communications channels and be installed
while the tanks were at the Horse Show—for
$3,000—for six tanks—in two months?

Little did we know that this kind of impos-
sible assignment was to be our lot for the next
five years!

The sets were ready and installed during

oped a reputation for doing odd projects in FM were
the ones to build it. The specifications for the trans-
mitter-to-receiver link called for less than one percent
overall distortion. This was necessary to prevent cross-
talk among the strain gauge signals which would have
made a chop suey of the data.

In those days, one percent distortion was about the
lowest one could measure. Besides, with both the
transmitter and the receiver forming the path, it
seemed like a chicken-and-egg situation. Was the dis-
tortion in the transmitter to begin with, or was it
generated in the receiver?

Up to this time, our FM detector, a Foster Seely
discriminator operating at 456 Kc, was designed to
recovera =15 Kec swing with good efficiency and inau-
dible distortion. But the amount of data needed a +75
Kc swing.

Armstrong came to our rescue by telling us that he
had a receiver with less-than-measurable distortion,
and we could adjust our transmitter against it. This
would solve half of the chicken-and-egg problem.
(Armstrong seemed to take an interest in everything
we did with FM, perhaps to make sure we treated his
baby right. Sometimes I suspected that he steered the
difficult projects our way to expand the use of FM.)

T packed the transmitter and a fistful of resistors in
a box and took the subway to 116th Street and went
to my well-known haunt in the basement of the E.E.
lab at Columbia. The lab assistants had the “distortion-
less receiver” ready for me, and we began the tiresome
task of adjusting the transmitter for the necessary pass
band. Without oscilloscopes and sweep-frequency gen-
erators, this entailed feeding the transmitter with an
audio input that caused a +75 Kc swing as determined
by the “null method” and then adjusting the coupling
and loading of each interstage transformer for the
required pass band until the “distortionless receiver”
indicated that we had it right.

Never one to reinvent the wheel and eager to bor-
row any wisdom I could, I looked into the
“distortionless receiver.” Much to my dismay, I found
that the discriminator was fed by a power amplifier in
order to recover sufficient audio! I had no provisions in
my receiver for a power amplifier. A discriminator
transformer consists of a primary and a center-tapped
secondary winding. Their discriminator had three coils




the Horse Show, and the tank crews were
familiar with them by the time of the famous
North Carolina Maneuvers that preceded our
entry into the war. Fred Budelman went to
the maneuvers with a 250-watt base station,
which he had to tune with a mess knife (he
forgot his screwdriver) and reported that the
tank crews were having a grand time commu-

wound on the usual cardboard bobbins with the sec-
ondary on two bobbins close above and below the pri-
mary. I think there was only one outfit in New York
City that had a universal coil winding machine, and it
had wound the coils for Columbia. I telephoned the
outfit then and there and ordered a few identical coils
to try to make my discriminator. I asked that they be
wound to slip over a half-inch form.

Several days later, when the coils arrived, I dupli-
cated Armstrong’s discriminator and began to investi-
gate its frequency response. I soon discovered the se-
cret of its low distortion. It was so over-coupled, with
peaks several hundred kilocycles apart, that of course
it had no discernible distortion over the narrow por-
tion of its band that was used for +75 Kc swing. But,
by the same token, the slope was so flat that it had
practically no audio recovery, hence the need for a
power amplifier to feed it! (For those not familiar with
the characteristics of the Foster Seely discriminator,
imagine a graph with a zero in the center of both the
X and Y coordinates and a graph of a steeply sloping
lettér “S” with its center at X and Y zero. The X axis
would be the + frequency swing, and the Y axis would
be the recovered audio. The object is to make the di-
agonal of the “S” as straight as possible so that the
frequency swing results in a linear audio recovery
while making the slope of the line as steep as possible
for efficient audio recovery.)

Of course the coil bobbins had been slipped over our
standard Lucite rod, and their spacing could be ad-
justed for optimum coupling. The setup we had to use
was to feed an audio signal into the now precise trans-
mitter, adjust the frequency swing to +75 Kc, adjust
the discriminator coil spacing and resistor loading, null
out the distortion analyzer and read out the residue
distortion on a Ballantine audio meter! This involved
endless trial, removal of the shield can, readjustment,
replacement of the can and remeasurement. We found
that indeed, we could get acceptable audio level with
a standard receiver pentode instead of a power tube
driving the discriminator and distortion that was too
low to measure with our analyzer. The only fly in the
ointment was that the coil bobbins had to be spaced so
exactly with relation to each other that it raised the
mechanical problem of keeping them in place on the
Lucite rod.

nicating from gullies that had been dead spots
with their old radios. Actually, the team that
was supposed to lose the war, the FM radio-
equipped tanks, won the war because of their
perfect communication. The result of this was
a shakeup in the army’s thinking on mobile
communication, and Grant Williams was sent
to staff school to become a major.

oo —
ﬁ

The pressure of creating new developments in radio
with the urgency of the war sometimes led to some
bizarre nightmares. A friend of mine whose work was
similar to mine told me that he too often found the
solutions to problems in his dreams but forgot them in
the morning. It was just as well, he said, because he
remembered one of the dreams once, and the solution
he had dreamed that was ridiculous! Perhaps this was
a way our subconscious preserved our sanity under
the pressure.

The problem of securing the coil bobbins to the
Lucite must have been preying on my mind when I
awoke in the middle of the night and asked my wife
where she kept her nail polish. My bride of two months
must have thought that I had really flipped to ask for
nail polish in the middle of the night! After she told
me, I went to the closet where my Lucite tie rack was
hung and put a few dabs of nail polish on the rod and
told my wife to go back to sleep which I, too, did
promptly. She told me later that she wasn’t sure
whether to get up and run home to her mother at this
point! In the morning, the first thing I did was to go
to my Lucite tie rack and check out the nail polish. I
was delighted to find that it had bonded to the Lucite,
and I had found my perfect adhesive! (Of course I ex-
plained everything to my bride.) - '

So, while I held the coil bobbins exactly in place on
the Lucite rod, my beautiful blonde lab assistant
daubed them in with nail polish.

I don’t know whether the dive-to-destruction tech-
nique ever resulted in better fighter planes. But nail
polish became our standard company adhesive. Dur-
ing the war, when any adhesive had to be procured
with a priority rating and yards of red tape, we could
buy all the nail polish we wanted at the local five-and-
dime for 10 cents a bottle. Soon, all seven floors of our
loft building had a bottle of nail polish within easy
reach. Years later, when one of the receivers that had
the IF coils fastened with nail polish got caught in a
flood of my basement, I found the adhesion perfect
after the polish had been applied at least 10 years
previously!

The Lucite rod didn’t make a very good tie rack, but
in combination with nail polish, it made an excellent
coil form!

—John E. Balint
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History overtook us, and by the time our
armored forces were to be sent to face Rommel
in North Africa, the only good mobile radios
were our civilian FM sets. They were built on
a simple inverted pan chassis with an alumi-
num wraparound: separate transmitters and
receivers mounted on a sort of common sub-
base and painted a very unmilitary
" hammertone gray! We went into “mass pro-
duction,” turning out about five sets a day. My
little screen room had two full-time receiver
final-test and alignment workers. Paul
Wandelt got only one assistant for the trans-
mitters since they were much simpler to test.

The relatively non-rigid construction of the
sets had some merit. I remember that we re-

E

‘Seal skins’ in radio

Everybody should have a Hungarian friend. They
are like paprika in the goulash of our circle of acquain-
tances. Most of us pursue the even tenor of our ways.
Hungarians have Adventures. And they tell you about
them with enthusiasm.

I was finishing dinner in one of my favorite inexpen-
sive New York restaurants when Alex Nagy came in
and rushed over to my table. “I got a job in a “seal-skin
studio!” he gushed excitedly in his heavily Hungarian-
accented English. Getting a job in 1939 was really some-
thing to get excited over. His enthusiasm gave the im-
pression that he had been made a vice president or
something, but I surmised that his employer was prob-
ably a one-man operation in need of an assistant.

Alex insisted that as soon as I finished my dinner, he
would take me up to the “studio” and show me the
beautiful things they were making. By this time, I was
puzzled about seal-skins in a “studio,” but I was whisked
down to the subway—Alex even insisted on putting the
nickel in the turnstile for me—and we soon got off at
eighth street in the Village and made our way to a loft
building. I was impressed that Alex had a key, not only
to the front door, but to the “studio” door as well. When
we got to the “studio” door, I read the sign on the glass,
“Acme Silk Screen Studio.” So “silk screen” had become
“seal-skin” in Alex’s Hungarian accent!

Alex showed me around and explained how print-
ing was done by having a silk mesh stretched over a
wooden frame. The pores of the silk were blocked with
a gelatin coating except where the printing was to be.
The frame was registered over the copy, and a thick
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ceived photographs from North Africa of shot-
up tanks and halftracks with the caption, “We
take out the radios and put them in new tanks,
and they keep on working!”

Bill Lear had moved out of the loft a couple
of years earlier, so we had the entire fourth
floor and soon acquired the third, fifth and
sixth floors as well. Bill Fingerle took over
the sixth floor for the manufacture of fixed
stations.

The fixed stations were housed in rack cabi-
nets of various heights that held from three to
six chassis interconnected with a wiring har-
ness consisting of a bundle of wires terminat-
ing in connectors that plugged into each chas-
sis. There was a group of blind boys that

paint was squeegeed through the unblocked pores of
the silk onto the copy to produce the printing. I had
never heard of the process before or even thought of
how the multi-colored posters in the shop windows
were made.

I admired the artwork of the various prints and
congratulated Alex on his new job. Since I was not
much into art, the technique was interesting but not
anything I was ever likely to use. We parted at the
subway station on 14th Street where I again congratu-
lated Alex on finding a job. He took the local uptown,
and I took the express to 116th Street.

Shortly after we got into WW2, we got our first
“production quantity” order for some 50 radio base
stations for the Air Corps. They were 3-foot-tall rack
cabinets with three cadmium-plated chassis of the
usual inverted cake-pan type. They were the transmit-
ter power supply, the transmitter and the receiver. All
the tube sockets, transformers, etc., on the top of the
chassis had to be MIL SPEC marked. Previously, we
used rubber ink stamps to identify the tube types at
each socket, but the number of markings on our “pro-
duction quantity” seemed like an endless task.

Somebody thought up the idea of putting a bunch of
rubber stamps in the bottom of a box and lowering the
chassis onto them.

It made a mess.

Eventually, I heard about the problem. When I saw
the ridiculous rubber stamp box, I remembered Alex and
his “seal-skins” and explained the process to our chief
engineer, Fred Budelman. He had never heard of the
process but, since he had thought up the rubber stamp
idea, he was glad to palm off the problem. I was imme-
diately appointed to solve the whole marking business!

Alex had long since volunteered into the infantry,




fabricated these harnesses. One of them had
some eyesight, and he translated the sche-
matic drawings into Braille for the others who
quickly memorized them. The reels of differ-
ent colored wires were always placed in the
same position, and each of the boys had a
board with nail pegs to route the wires into
the required configuration. When all the wires
were assembled, they were “laced” (tied with
cord) into shape, ready for soldering the plugs
on the wire ends. It was always amazing to
see this group work. Their hands flew from
wire reel to pegboard while they chattered
about everything under the sun. And they
never made a mistake! If something malfunc-
tioned during final test, we were always sure

that the fault was not in the cables!

With the advent of “mass productions” and
the military requirement that all replaceable
parts had to be labeled, we ran into a problem.
It had been relatively easy to rubber-stamp
things in small quantity, but when we had
fifty base stations to produce, the problem had
to be faced. Some years previously, a friend of
mine had gotten a job in a silk screen studio.
He showed me around the plant one evening
and explained the process. Since I was little
interested in the art of printing at the time, I
forgot about it. Now, I remembered, and won-
dered if that could be the answer to our mark-
ing problem. Consulting the Yellow Pages, I
found a silk screen studio a few blocks away

saying he was not going to be an enemy alien. So I
consulted the Yellow Pages and found a silk-screen
studio about six blocks from our plant. With a sample
receiver chassis under my arm, I visited the place and
found that it really had some ingenious devices. It was
even printing on little round glass medicine ampules
that rolled under the screen. I knew I had come to the
right place. When the silk screener understood our
problem, it said that the only question it had was find-
ing a paint that would stick to the cadmium-plated
surface of the chassis, but it was sure it could find an
ink that would work. (After all, paints had been made
for thousands of years.)

I'left the chassis with the company to make a frame
and jig, and the the company gave me a transparent
celluloid for the art work from which it would make
the gelatin by a photo process. The company agreed
that it would not only furnish all the necessary equip-
ment and supplies but also train our people in doing
the screening. Our drafting genius, George Conner,
knocked out the lettering on the celluloid in no time
and sent it to the company.

Two days later, the silk screeners showed up with
jig, frame, ink, solvent, rags and a big pile of old news-
papers. We cleared off a large table for them while our
sheet-metal boys brought up the chassis.

In less than ten minutes, they had all 50 chassis
perfectly marked!

Of course, there had been no training so three or
four of our production girls were immediately ap-
pointed the “Silk-Screen” department, the markings
were wiped off the finished chassis and the girls were
indoctrinated one by one. The whole plant watched
this miraculous procedure, and even the boss, Fred
Link, came out to watch. It was all we could do to stop

_

the girls from wiping off the chassis again and again
for another round of printing!

Cleaning up the screen and other parts by repeat-
edly dousing them with solvent over the old newspa-
pers was the tedious part of the job, but the girls had
had their fun.

So silk screening became our standard marking tech-
nique, and we had frames and jigs and squeegees, large
and small, in a closet in the production department.

A few months later, we had a joint military project
with Western Electric, and some of us went to New
Jersey to visit its plant. I remember a large bright hall
with rows of tables and girls doing various assembly
operations on the radio equipment.

We came to one group whose task it was to mark
the assemblies. Each girl had a small glass plate on
which she put a blob of ink which she rolled out with
a rubber roller. Then she picked up a rubber stamp,
inked it on the glass and applied it to the assembly. Of
course, half the time—specially with us watching—the
mark was smeared and had to be wiped off and the
whole procedure repeated.

We asked our hosts if they had heard of silk screen-
ing. Of course they had not, and we proudly explained
how we didn’t use rubber stamps anymore! They were
really interested, and we gave them the name and
address of “our” silk screener. They must have gone
there the next day because within a few months, the
technique had spread throughout the industry. Even
the expensive process of engraving front-panel mark-
ings gave way to silk screen printing.

And that is how Alex’s “seal-skin” technique got
started in the radio industry. As Alex would say,
“There is an old Hungarian proverb:

“It’s easy to get used to a good thing!”

—John E. Balint
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and paid them a visit. When I outlined the
problem and they showed me how they were
printing on little glass medicine vials that
involved rotating the vials while printing, I
knew I had a winner.

They agreed that for $50 they would make
a screen from our art work, a jig for holding
the chassis, furnish a squeegee, a quart of
paint and a training demonstration at our
plant. To say that the scheme was a success is
an understatement. The skilled demonstrator
worked so fast that the 50 chassis had to be
wiped down several times so they could be
redone to provide training for the girls who
would handle the process! Soon after this, we
visited Western Electric for some coordination,
and we saw the girls applying markings by
inking a plate, picking up the ink on a rubber
stamp, marking the part and wiping it off if it
was not quite right! Of course we told their
executives about “our” marking process and
gave them the address of “our” silk screen
studio. This is how the art of silk screen pro-
liferated in the radio industry.

Since we had developed a reputation for
handling special communications projects
quickly, we had a steady flow of rush jobs
during the war. We had a regular contact
assigned to us by the Navy, and he appeared
from time to time much to my dismay because
it always meant that I would have to work
two—sometimes three—days without rest to
create something that had never been done
before, while he waited to take it away!

There was the time that the German U-
boats were threatening our east coast harbors.
The Navy had some battery-powered trans-
mitters with very low power that it could in-
stall with microphones on the harbor buoys to
listen for the submarines, but they needed a
very sensitive receiver to monitor them. Of
course it was to be built with the standard
JAN (Joint Army and Navy) tube types which
were only the metal variety.

After 36 hours without sleep, I finally told
our Navy contact (expletives deleted) that if
he got permission to use the Loctal tubes, I
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would have the receiver ready for him in eight
hours. In the meantime, I was going to go home
and sleep for eight hours. When I got back, he
had the permission, and he got his receiver.
That is how the type TW7 and 7C7 Loctal tubes
got on the JAN list and, I suppose, how the
Germans were scared away from our harbors.
His visits were not all bad though. He was a
pipeline to us of all the current jokes from
Washington, and we gave him the New York
jokes to take back to Washington.

Another interesting Navy project was our
FM “ten-channel” set. This was to be the an-
swer to the Japanese kamikaze attacks on our
ships in the Pacific. The idea was to build drone
planes that were essentially flying torpedoes,
control them from a “mother” plane and dive
them on the Japanese navy. For control of the
drone planes, they needed to receive 10 com-
mands or relay closures. Hence the “ten-chan-
nel” name. We turned out a good number of
these sets, but with war time secrecy, we never
did learn how the scheme worked.

Our high-frequency expertise had now en-
compassed the 75 Mc range and broadband
reception. One night, after a frustrating day of
trying to get some amplification at these higher
frequencies, I thought of the transmitter I had
built for Bill Lear and the link coupling that
was used between some of the stages. This
seemed like a great way to get a tuned plate
and grid circuit without combining the gigantic
output and input tube capacitances. When I
tried it the next day, it worked wonders and
became one of our standard tricks.

One use of the higher frequency and broad-
band sets was for telemetering stress infor-
mation from newly designed aircraft that were
dropped from a plane and dived to destruc-
tion. Since this information was in analogue
form, i.e., audio frequency blocks, it was im-
portant to have very low distortion to prevent
crosstalk among measurement data. Measur-
ing even one percent distortion with the equip-
ment then available was quite a trick, much
less designing a transmitter and receiver link
with that little distortion.




Fortunately, Armstrong had a receiver that
he claimed had less than one percent distor-
tion, so that was our starting point to
bandpass the transmitter for low distortion
and then duplicate his discriminator for the
receiver. Unfortunately, we found that his
discriminator achieved its low distortion by
being so broadband and inefficient that it took
a power tube to drive it. We managed a modi-
fication that was within reason, but each coil
had to be hand-tweaked with a distortion
analyzer.

Western Electric had designed a copy of our
original FM “tank radio,” and it was being mass
produced. They had fancy push-button fre-
quency selection, and the hardware contained
some very nice castings. But, when some were
needed for a special mission, Western Electric
brought six or 10 of them to us for “customiz-
ing”—increasing the transmitter power output
and the receiver sensitivity. (Of course, we were
never told what they were for.)

Some time in 1942, Grant Williams ap-
peared again. He had come out of staff school
a major and was put in charge of organizing
the radio communication for the European
invasion that everyone knew had to come. The
problem that he presented was that this war,
unlike previous wars, was going to be highly
mobile, and point-to-point radio communica-
tion had to replace the old wired telephone.

Western Electric had standard military
switchboards that it interconnected with its
“spiral four” cable—a cable that handled a
multiplexed signal of four simultaneous tele-
phone conversations. What was needed was a
radio link that would replace the spiral four
cable from the telephone switchboard, trans-
mit the telephone data over a distance of up to
70 miles and feed it back into another tele-
phone switchboard. It had to be portable of
course and easy to set up quickly.

We decided on frequencies around 75 Mc

-and a frequency swing of 75 Kc to give us the
optimum deviation ratio of five to one of the
15 Kc audio signal from the telephone switch-
board. We coordinated with Bell Labs and

Western Electric on input and output require-
ments and provided for use of the setup as an
automatic repeater station for longer hops. We
included all the “bells and whistles” that could
be foreseen as useful. The transmitter had 50
watts output power and could feed a 250-watt
power amplifier. A telescoping antenna mast
with block and tackle, guy ropes, stakes and
clamps to hold a four-element yagi antenna
were all our responsibility to design. This
became our largest project by far, and Fred
Link took over the entire six floors of the loft
building, and we were truly in mass produc-
tion. A second production plant was set up
near Chicago for reasons of strategic diversi-
fication, but we had nothing to do with that.
The system went into the field under the
names of ANTRAC 1 for the 50-watt system
and ANTRAC 2 for the 250-watt system.

Jimmy Campbell was a good radio man who
had been one of the final-test and alignment
boys in my screen room when we started the
tank radios. He was my assistant in designing
the ANTRAC receiver and did most of the
legwork.

All of these military projects had to be docu-
mented, and voluminous instruction manuals
had to be constructed for each of them. There
was, of course, a military instruction manual
on how to write instruction manuals in the
acceptable third-person-singular with words of
one syllable or less whenever possible. All the
rules were included that would emasculate
anybody’s literary style. It turned out that
among the entire engineering staff, only two of
us could write acceptable English: Fred
Budelman and I. This meant that he and I
usually worked six days a week and wrote in-
struction books on Sunday. George Connor’s
drafting department had now become the tech-
nical manual department with about four to six
draftsmen. It was fortunate for us that George’s
meticulous attention to detail made him an ex-
cellent proofreader who caught every variation
from the proscribed style and punctuation. The
manual for the ANTRAC 1 and the ANTRAC 2,
for example, was about an inch thick!
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And so our struggle up the frequency spec-
trum to 75 Mc, and by 1945 to the newly
assigned 150 Mc two-way band, produced the
radios that made some contribution to win-
ning the second World War. I don’t know how
Fred Link and the others who worked hard
in the lab, the machine shop and the produc-
tion line feel, but I believe that if our contri-
bution resulted in victory and the end of the
war coming a day, a week or a month earlier
than it would have without us, then we cer-
tainly saved many, many lives, not only
among our own soldiers, but, by helping to
hasten the Japanese surrender too (yes, we
had our radios on the Manhattan Project
even though we didn’t know what they did!),
we saved countless lives throughout the
world. That makes me believe that we justi-
fied our existence!

Editorial comment...continued from page 3

(counsel), Jerry Minter (counsel) and Eric
Stoll. If you want to volunteer to the nomina-
tions committee as a possible candidate, you
can get in touch with one of the committee
members directly or via the Club’s official
address.

You can find information about the petition
method for nominating a candidate in the
Constitution & By-laws, which you'll find on
page 111 of the 1994 membership directory.
I'm always glad to help with petitions, so if
you want to, you can get in touch with me for
assistance.

» Executive secretary — Howard Henry,
who is with the Club’s management company,
Meredith & Henry, has been named executive
secretary, replacing Club member Ronald
Formella.

Ron took care of a lot of tasks for the Club,
both during his tenure as executive secretary
and before. His most direct connection with
my Club work had to do with the Proceedings.
Ron’s the one who has been hauling printed
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AUTHOR’S NOTE:

This story is part history and part biogra-
phy. Some of the dates are absolutely correct,
while others are only my best recollection. The
reason for some uncertainty is that my note-
books remained in my parents’ attic when I
moved from New York to Oregon and still
remained there when my parents moved to
California. But the picture is accurate as a
whole. That’s the way it was when radio was
more of an art than a science.

If any people or events were not properly
credited, blame it on my poor memory rather
than any intentional omission.

John E. Balint
November 1986
Eugene, Oregon

copies of the magazines, directories and other
special publications home from the printer,
stuffing envelopes, affixing mailing labels,
and hauling them once again to the post of-
fice. Thank you, Ron, for helping with the
Proceedings and all those other details of
Club operations.

And welcome aboard to Howard and the
staff at Meredith & Henry who will be taking
on many of the responsibilities previously
handled by Ron. I don’t know about the
magazine-hauling, though. Ron had a pickup
truck. 'm not sure what Howard drives.

p Fellows and awards — The board of di-
rectors has elevated 20 members to the mem-
bership status of Fellow, and seven members
have been named to receive awards. As much
as I wish I could tell you who they are—I can’t.
It’s the Club president’s prerogative to be the
first to notify the new Fellows and award re-
cipients, and I can’t risk their seeing their
names here before Tom Amoscato tells them.
Watch for their names in the next issue of the
Club newsletter.
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A meeting with Princess

Elettra Marconi-Giovanelli
By Kenneth M. Miller

The following relates to my recent meeting with Princess Elettra Marconi-
Giovanelli, the daughter of Guglielmo Marconi. Incidentally, Guglielmo Marconi
named his daughter Elettra after the name of his yacht, Elettra. She proved to be
a very interesting and delightful lady. Elettra Marconi holds the Italian title of
“Marchesa.” This title is the Italian woman’s equivalent of the male title of
“Marchese” held by her father. My evening spent with the Princess was a very
' timely encounter
since 1996 is being
celebrated interna-
tionally worldwide as
the 100th (centennial)
anniversary of
Marconi’s early wire-
less transmissions.

Guglielmo Marconi
was born on 25 April
1874 near Bologna,
Italy. His father was
Guiseppe Marconi of
Bologna, a rather dig-
nified chap of ad-
equate means, whose
second marriage in
1864 to a keen-witted
Irish lady, Anna
Jameson, yielded two
offspring, Alfonso and
Italian princess Elettra Marconi-Giovanelli, daughter of radio  Guglielmo, who were
pioneer Guglielmo Marconi of Bologna, Italy, and Grants-in-  tutored on the paren-
Aid committee chairman and club director Kenneth M. Miller = 4] estate. Inciden-
(LF), K6IR, of Rockville, Maryland, at the 1995 club banquet. tally, Anna’s father,

Andrew Jameson, was
widely known regarding his whiskey distillery in Dublin. Anyhow, Anna went to
Bologna to study music and fell in love with Guiseppe.

Then, in 1894, Guglielmo Marconi found himself reading an obituary of Heinrich
Hertz, the discoverer of Hertzian waves, now known as radio waves. Marconi’s
imagination was set in motion, and he devised an apparatus to transmit coded
signals more than a mile. This led to Marconi’s traveling to England 100 years ago
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in 1896 and taking out a patent, which was the
first ever granted for a system of wireless teleg-
raphy.

It is interesting to note that one of the first
practical applications of wireless communica-
tions took place almost a hundred years ago
in 1898, when Marconi followed the Kingston
Regatta in a tugboat and transmitted race
results in code to the offices of a Dublin news-
paper. In the following year, 1899, the value
of wireless transmissions was demonstrated
when the East Goodwin Sands lightship was
rammed in a fog and assistance was sum-
moned by the wireless.

In 1901, an event took place that is contro-
versial to this day. At the time, many scien-
tists believed radio waves traveled only in
straight lines. Marconi disputed this view and
was convinced that the long (low-frequency)
radio waves he employed would follow the
curvature of the earth. So on the 12th of De-
cember 1901, he claims to have received the
letter “S” signals employing a kite-supported
antenna at St. Johns, Newfoundland, that
originated 2,000 miles across the Atlantic

Ocean at the southwest tip of England in
Poldhu.

Marconi continued to explore the immense
arena of radio frequency generation and re-
ception until his death. In 1912, he lost the
use of his right eye in an automobile accident.

In 1929, he was created a “marchese,” the
rank of nobleman above count, by the Italian
government. And his daughter today holds the
title of “marchesa” (princess).

Well, many words. But it was so interesting
to learn so much of the history of one of the
great pioneers who played an interesting role
in the history of wireless communications. As
I mentioned, his daughter underscored what
a bright lady she is as she recalled memories
of her travels around our globe with her fa-
ther as he was widely acclaimed.

Kenneth M. Miller is a life member of the
Radio Club of America, a director in the Radio
Club of America and chairman of RCA’s
Grants-in-Aid Committee.

George Badger

President

3000 Alpine Road

Portola Valley, CA 94028 Svetlana
USA ELECTRON DEVICES
Telephone 415-233-0429 ‘

Fax 415-233-0439

Toll Free 800-578-3852

URL http://www.svetlana.com
E-Mail 103243.242@compuserve.com

MERIDIAN COMMUNICATIONS
SOUTHERN CALIFORNIA

TOWER SPACE AVAILABLE
OVER FORTY sites available from the Mexican border
to north of Santa Barbara and the Bay Area.
Air Conditioning * Secure Facilities * Standby Power
- Since 1956 -

Contact Jack or Rich Reichler
23501 Park Sorrento, Suite 213A
Calabasas, CA 91302-1355
(818)222-5655 * Fax: (818)222-2857
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Radar...continued from page 30

and Inspection Departments.

Last on the list, but a most valuable person,
also from Westinghouse, was Frank Lyon, who
prepared the instruction and maintenance
manuals and handled many of the documen-
tation tasks.

Other key people in the program activity
included Alice Brady, the Navy contract nego-
tiator who always won! Fred Sachs of the
Naval Air Development Center, another key
individual, had trouble believing that John
Alexander’s antenna patterns were as good as
they tested! And, Johnny Garmston, the Navy
Mustang, participated in most of the early test
flights.

Once it was clear that the program was
under way and met the specifications, several
corporations looked at the opportunity to buy
the program from the Houston Corporation.
One of these was the RCA Corporation, which
wanted to get into the airborne radar field.
RCA managers watched the tests and accep-
tance of the units and made an offer to
Helbush. This was in parallel with the Fear-
less Camera Company interest in the pur-
chase of the automatic film-processing portion
of the Houston Corporation. With the oppor-
tunity to sell both halves of the corporation,
Helbush accepted both offers, and RCA moved
some people into the plant.

The equipment had passed Type Test and
entered production by the time the RCA people
arrived, and after a month or so, someone in
the public relations area of RCA released to
Aviation Week an article claiming that RCA
had “saved” the Houston radar program. An
immediate demand by the Houston attorney,
Helbush and myself was made to Aviation
Week to ensure that the engineers who had
spent so many hours on the development of the
radar would not be cast as failures. Aviation
Week printed a partial retraction of the errone-
ous claim.

With the installation of the radar into the
Strategic Air Command Airborne Command
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Post C-97 aircraft, the installation into Presi-
dent Truman’s DC-6 and the fleet/installation
in C-97 aircraft, followed by the installation
in President Eisenhower’s aircraft, the engi-
neers who worked so hard for so many months
had good reason to be proud.

So little remains in the form of documenta-
tion, and the original team of engineers has
scattered to the four winds or passed away. It
was my belief that, for the historical record
and as a tribute to the engineering team, that
this document should be produced.

Much credit for the information in this pa-
per must be given to Aubry Vose for his infor-
mation and to Jimmy Grodsky for his many
inputs.

Frederick G. Suf-
field, P.E., is a Fellow
in the Radio Club of
America, a Fellow of
IEEE and a recipient of
the IEEE Centennial
Medal. He is the former
director of Region 6 of
IEEE, and he hold pat-
ents in radar and re-
lated fields.
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TREASURER’S REPORT FOR FISCAL YEAR 1995
(October 1, 1994 - September 30, 1995)

REVENUES

Dues Collected & Applied
Other Member Fees
Sections Operations - net
Banquet - net

Advertising Sales

Pins & Plaques Sales
Interest on General Funds
Publications Sales & Misc.

TOTAL Revenues

EXPENSES

Publications
Printing & Supplies
Mailing Expenses
Meeting Expenses
Office Expenses :
Printing & Stationery
Postage
Office & Computer Expenses
Executive Secy & Other Admin Fees
Legal & Accounting
Pins & Plaques - net
Miscellaneous

TOTAL Expenses

NET Revenues less Expenses

Other Adjustmenfs (net)
(see note -->)
NET Increase in Fund Balance

$14,570
1,100
94
2,364
7,761
1,685
2,674
550

BALANCE SHEET
ASSETS

Inventory & Receivables

Section & Banquet Funds

Cash in Bank - Operating

Investments - Securities
GNMA Certificates
Fed Home Loan Mtge
Fed Natl Mtge Assn
Putnam Fund

TOTAL Assets

LIABILITIES

Prepaid Dues

Prepaid Banquet Tix - 95 Banquet

Prepaid Advertising

Fund Balances: -

Scholarship Funds - Principal

! For Distribution

Gereral Funds - Oprt’g Balance
Reserve for Oprt’g Deficits
Life Member Fund
Legacy Fund
Other Assets & Liab - Net

TOTAL Liabilities

$5,641
22,958
32,874
68,595
46,376
53,075
30,038
41,288

$300,844

' $10,718

157,395
13,238
50,127
18,857
23,631

8,780
18,099

$300,844

N.B. Other adjustments include contributions to .
funds, scholarships and grants awarded, earnings
on funds and changes in values of investments. -
Interest rate sensitive investments increased in

value by $19,169 during the fiscal year.

SCHOLARSHIPS & GRANTS FUND

Opening Balance Oct. 1, 1994
Contributions

Interest Earned

Scholarships & Grants Awarded

Ending Balance Sept. 30, 1995
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Capital
$152,905

4,490

$157,395

Available for

Distribution Totals

$12,306 $165,211
11,582

(10,650)

$13,238 $170,633




PROFESSIONAL DIRECTORY

GERALD L. AGLIATA
Antenna Site Consulting &
Development

271 Main Street

Eastchester, NY 10707-2901
914-779-3676

914-633-9315 fax

EDWARD A. ALF

RF Systems Consultant
400 South Flower, Suite 84
Orange, CA 92668
714-978-2940
714-978-2503 fax

GAETANO (TOM)
AMOSCATO
Communications Consultant
150-47A 12th Road
Whitestone, NY 11357
718-767-7500
718-767-9858 fax

GENE A. BUZZ1

Public Safety Communications
Engineering/Consulting
930 Thomasville Road, Suite 200
Tallahassee, FL. 32303
904-224-4451

904-224-3059 fax '
E-mail: omnicom@polaris.net

MERCY CONTRERAS
Publisher, Trade Journals

5660 Greenwood Plaza Blvd.
Suite 350

Englewood, CO 80111
303-220-4245

303-793-0454 fax

E-mail: mercy_contreras
@infden.ccmail.compuserve.com

HAROLD C. (HAL) DAVIS
Wireless Communications
Business Consulting

8 Winged Foot Court

Cheshire, CT 06410-2354
203-272-3891

203-272-4812 fax

E-mail: hcdavis@ix.netcom.com

JOHN DETTRA
Consulting Engineer
805 25th Street, NW
Washington, DC 20037
202-965-4664
202-965-4666 fax

JAMES A. DOUGLAS

Portable Computing Solutions and
Products

22432 Goshen School Road
Gaithersburg, MD 20882-1410
301-253-6445

301-253-5772 fax

E-mail: jadco@ix.netcom.com

GARY EISENBERG
(WB2EQX)

NY Tri-state & Central California
Antenna Site Consulting

10500 Saddle Road

Monterey, CA 93940-6637
408-373-7742

408-646-0595 fax

ROBERT 1. ELMS PE.
Land Mobile Communications
Consultant ‘

72 Smithtown Road.

Budd Lake, NJ 07828
201-347-9300

201-347-4474 fax

JOSEPH J. FAIRCLOUGH,
(WB2JK))

Educational Consultant

P.O. Box 1052

New York, NY 10002-0912
516-674-4072

516-674-9600 fax

ROBERT B. FAMIGLIO ESQ.,
(K3RF)

Patent Lawyer & Trial Attorney,
Technical Writer

201 North Jackson Street

P.O. Box 1999

Media, PA 19063

610-566-6800

610-565-6666 fax

DR. WERNER H. FREITAG,
C.PHYS,, FAES.

Audio & Video Systems Consultant
245 West 104th Street

New York, NY 10025-4249
212-865-5650

JEFFREY L. FULLER
Communications Consulting
7521 Culwells Place

Lincoln, NE 68516-3784
402-484-8642 (voice & fax)
E-mail: jfuller@transcrypt.com

MAL GURIAN
Telecommunications, Management
Consultant

14 Old Farmstead Road

Chester, NJ 07930

908-879-5076

908-879-9376 fax

E-mail: malgurian@aol.com

LAWRENCE M.
HOLLINGSWORTH
Telecommunications Consulting
2888 Lee Road

Silver Lake, OH 44224-3731
216-923-4337

216-923-7747 fax

E-mail: 75334.24@compuserve.com

GEORGE JACOBS P.E. (W3ASK)
Regulatory, Frequency & Engineering
International Broadcast Consultant
8701 Georgia Avenue, Suite 410
Silver Spring, MD 20910-3713
301-587-8800

301-587-8801 fax

E-mail: g.jacobs@ieee.org

JACK M. JANICKE
Magnetics Consultant
122 Bellevue Avenue
Butler, NJ 07405
201-838-3668
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PROFESSIONAL DIRECTORY

LEONARD R. KAHN
Professional engineer; communi-
cations, broadcasting and satellite
320 East 42nd Street (Mezzanine W)
New York, NY 10017
212-983-6765

516-222-2221

JOEL 1. KANDEL
Communications Consultant
601 NW 71st Avenue

Plantation, FL 33317-1122
954-791-4275

954-791-7461 fax

E-mail: jkandel@ix.netcom.com

SEYMOUR KREVSKY PE,,
DEE (W2JBI)

C41 Consultant

69 Judith Road

Little Silver, NJ 07739-1559
908-842-6606 (voice & fax)
E-mail: skrevsky@ix.netcom.com

AUGUST J. LINK
Preservationist of Military
Electronics

2215 Faraday Avenue, Suite A
Carlsbad, CA 92008-8818
619-438-4420

619-438-4759 fax

JOHN B. MACLEOD

Wireless Communications Gateway
8911 Balboa Avenue

San Diego, CA 92123
619-654-9000

619-654-9002 fax

E-mail:
jmacleod@ndcwireless.com

WILLIAM C. MARGIOTTA
Digital/Analog Microwave
Specialist (S00MHz — 39GHz)
5575 Magnatron Boulevard
San Diego, CA 92111
619-576-9380

619-576-9075 fax
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DONALD C. NORDENHOLT
Telecom and Fiberoptic Consulting
1509 Cliffbrook Drive

Plano, TX 75075-8725
214-424-1950 (voice & fax)
E-mail:
72254.3371@compuserve.com

MS. CAROLE J. PERRY
Beeper and Cellular Phones Sales
P.O. Box 131646

Staten Island, NY 10313-0006
718-761-5733

718-983-1416 fax

AKE S. PERSSON

Radio Systems Marketing and Sales
AB Torshamnsgatan 23, S-164 80
Stockholm, SWEDEN

+46 8 404 40 95

+46 8 404 48 60 fax

E-mail:
era.eraakepe@memo.ericsson.se

TOLBERT V. PROWELL
(W3URG)

Collector, Early Battery Radios &
Tubes

413 North York Road
Mechanicsburg, PA 17055-6016
717-697-5227

JACK REICHLER

Antenna Site Development and
Management

23501 Park Sorrento, #213A
Calabasas, CA 91302-1355
800-400-SITE

818-222-2857 fax

STAN REUBENSTEIN
Manufacturers’ Representative
2018 South Pontiac Way
Denver, CO 80224
303-758-3051

303-758-6630 fax

CHANDOS A. RYPINSKI
Patents, Product Development -
Radio ATM LAN/telecom/network
655 Redwood Highway, #340
Mill Valley, CA 94941
415-389-6659

415-389-6746 fax ;

E-mail: rypinski@netcom.com

JAMES L. STEVENSON, N.C.E.
Consulting Communications
Engineer

2465 Johnson Mill Road

P.O. Box 340

North Branch, MI 48461-0340
810-688-2633 (voice & fax)
E-mail:
104153.2772@compuserve.com

RAYMOND C. TROTT, P.E.
Radio System Design

1425 Greenway Drive, Suite 350
Irving, TX 75038
214-580-1911

214-580-0641 fax

E-mail: trottgroup@aol.com

STEVE UHRIG
Manufacturer of Electronic
Surveillance & Intelligence
Gathering Systems

1300 Boyd Road

Street, MD 21154-1836
410-879-4035
410-836-1190 fax

ROBERT P. WALSH ESQ.
(WASMOA)

Attorney

142 West Van Baron Street, Suite
109

Battle Creek, MI 49017-3088
616-962-9693

616-962-9592 fax

E-mail: rpwalsh@voyager.net

ROBERT B. WHITE

Executive Recruiter - Wireless
Industry

65 South Main Street, Building B
Pennington, NJ 08534
609-737-8500

609-737-8576 fax



BUSINESS DIRECTORY

Gerald L. Agliata, President
AirWave Strategies, Inc.

271 Main Street

Eastchester, NY 10707-2901
914-779-3676, 914-633-9315 fax

Gaetano (Tom) Amoscato
Systems Consultant

Amtol Radio Communications
Systems, Inc.

150-47A 12th Road

Whitestone, NY 11357
718-767-7500, 718-767-9858 fax

George Badger, President
Svetlana Electron Devices, Inc.
3000 Alpine Road

Portola Valley, CA 94028
415-233-0429, 415-233-0439 fax
E-mail:
103243.242@compuserve.com

Jane Bryant, Editorial Director
Wireless Business & Technology
Phillips Business Info, Inc.

1201 Seven Locks Road
Potomac, MD 20854
304-340-7788 ext. 2730
301-340-0542 fax

E-mail: jbryant@phillips.com

Alan Burton, President

911 Dispatch Services Inc.

P.O. Box 1153

Benicia, CA 94510-4153
707-747-0540, 707-747-5682 fax
E-mail: dispmag@aol.com

Keith B. Bussman, President
Ukiah Broadcasting Corporation
P.O. Box 77766

Stockton, CA 95267-1066
209-946-7900, 209-946-7902 fax

Gene A. Buzzi, President
Omnicom, Inc.

930 Thomasville Road, Suite 200
Tallahassee, FL. 32303
904-224-4451, 904-224-3059 fax
E-mail: omnicom@polaris.net

Mercy Contreras

Group Publisher Intertec Publishing
5660 Greenwood Plaza Blvd.

Suite 350

Englewood, CO 80111
303-220-4245

E-mail: mercy_contreras@
intden.ccmail.compuserve.com

John Dettra, President

Dettra Communications, Inc.
P.O. Box 18864

Washington, DC 20036-8864
202-965-4664, 202-965-4666 fax

James F. DeVries, Program Director
RAM Communications Consultants
3030 North Butterfield Road
Orange, CA 92665-1603
213-346-9604, 213-346-9610 fax
E-mail: jdevries@ram.net

Daniel L. Duryee, Manager
Gateway Electronics

2525 North Federal Boulevard
Denver, CO 80211
303-458-5444, 303-458-6988 fax

James A. Dwyer, President
Qualicom, Inc.

2100 Electronics Lane

Fort Meyers, FL. 33912
941-481-8700, 941-489-1928 fax

Gary Eisenberg (WB2EQX)
General Manager

American Site Locations

10500 Saddle Road

Monterey, CA 93940-6637
408-373-7742, 408-646-0595 fax

William E. Endres, President
Tele-Measurements, Inc.

145 Main Avenue

Clifton, NJ 07014-1078
201-473-8822, 201-473-0521 fax
E-mail: tmcorp@aol.com

John Facella, President
Telequip Corporation

20 Trafalgar Square

Nashua, NH 03063
603-598-1300 ext. 250
603-598-6724 fax

E-mail: jfacella@telequip.com

Joseph J. Fairclough, President
The Radio Club of JHS 22 NYC, Inc.
P.O. Box 1052

New York, NY 10002-0912
516-674-4072, 516-674-9600 fax

E. Carl Fishel

General Manager - Africa
International Wireless

1 Kendall Square, Bld’g 200, Suite
202

Cambridge, MA 02139-1562
617-576-9192, 617-494-9422 fax

Jeffrey L. Fuller, President & CEO
Transcrypt International

4800 Northwest 1st Street

Lincoln, NE 68521

402-474-4800, 402-474-4858 fax
E-mail: jfuller@transcrypt.com

Rafael A. Garcia, President
Teletrol, Inc.

P.O. Box 14-4693

Coral Gables, FL 33114
305-756-1111, 305-447-0990 fax

James R. Hargenrader, President
Hark Systems, Inc.

768 Travelers Boulevard
Summerville, SC 29485
803-875-4480, 803-873-5277 fax

Carroll L. Hollingsworth

Vice President
Denwalt-Hollingsworth, Inc.
dba D H Marketing

6015 Lohman Ford, Suite 101
Lago Vista, TX 78645
512-267-7747, 512-267-7760 fax

Lawrence M. Hollingsworth, Owner
Lawrence Hollingsworth Co.

2888 Lee Road

Silver Lake, OH 44224-3731
216-923-4337, 216-923-7747 fax
E-mail: 75334.24@compuserve.com

George Jacobs, P.E. (W3ASK)
President

George Jacobs & Associates, Inc.
8701 Georgia Avenue, Suite 410
Silver Spring, MD 20910-3713
301-587-8800, 301-587-8801 fax
E-mail: g.jacobs@ieee.org
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Leonard R. Kahn, President

Kahn Communications, Inc.

320 East 42nd Street (Mezzanine W)
New York, NY 10017
212-983-6765, 516-222-2221

Joel 1. Kandel, President
Kandel and Associates

601 NW 71st Avenue

Plantation, FL 33317-1122
954-791-4275, 954-791-7461 fax
E-mail: jkandel@ix.netcom.com

Peter J. Kovaleski, General Partner
Skyline Communications

93 Delphi Road

Stafford, CT 06076

203-684-4444, 203-684-9459 fax

Jonathan C. Kummer

District Sales Manager
Microwaves & RF Magazine
611 Route 46 West

Hasbrouck Heights, NJ 07604
201-393-6271, 201-393-6297 fax
E-mail: jon@pcnet.com

John H. Levergood, President
Broadband Communications Group
Scientific-Atlanta, Inc.

4261 Communications Drive
Norcross, GA 30093
770-903-5017, 770-903-6299 fax

August J. Link, President
Surcom Associates, Inc.

2215 Faraday Avenue, Suite A
Carlsbad, CA 92008-8818
619-438-4420, 619-438-4759 fax

John B. MacLeod, Chairman & CEO
The National Dispatch Center, Inc.
8911 Balboa Avenue

San Diego, CA 92123

619-654-9000, 619-654-9002 fax
E-mail: jmacleod@ndcwireless.com

William C. Margiotta

Chief Executive Officer
Wavelynx International Inc.
5575 Magnatron Boulevard

San Diego, CA 92111
619-576-9380, 619-576-9075 fax
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Stephen M. Meer, VP Systems
Engineering & Integration

SCC Communications Corp.
6285 Lookout Road

Boulder, CO 80301
303-581-5600, 303-581-0900 fax

Mitchell S. Mohr, President
Celluphone

6681 East 26th Street

Los Angeles, CA 90040
213-727-9131, 213-727-7004 fax

Thomas R. Morrison, Esq., Proprietor
Morrison Law Firm

145 North Fifth Avenue

Mount Vernon, NY 10550
914-667-6755, 914-667-7178 fax
E-mail: tompatent@aol.com

Thomas L. Morrow, Senior VP
North American Operations
Stanilite Pacific, Ltd.

602 House Wren Circle

Palm Harbor, FL. 34683-6263
813-786-7747, 813-781-7362 fax

Paulla A. Nelson-Shira, President
Radio Resource Magazine
Pandata Corp.

14 Inverness Drive East, #D-136
Englewood, CO 80112-5604
303-792-2390, 303-792-2391 fax

Donn R. Nottage, President

NRM Marketing Group, Inc.

7 Fennell Street

Skaneateles, NY 13152

315-685-8991, 315-685-6199 fax
E-mail: 102363.2200@compuserve.com

Ake S. Persson, Vice President
Marketing & Sales

Ericsson Radio Systems AB
Torshamnsgatan 23

164 80 Stockholm, SWEDEN

+46 8 404 40 95

+46 8 404 48 60 fax

E-mail: era.eraakpe@memo.ericsson.se

June Poppele, Corporate Secretary
Tele-Measurements, Inc.

145 Main Avenue

Clifton, NJ 07014

201-473-8822, 201-473-0521

Scott D. Prather, RF Engineer
AT&T Wireless Services

110 110th Avenue, NE

Suite 200

Bellevue, WA 98004
206-990-4209, 206-990-4200 fax
E-mail: scott.prather@attws.com

James “Ronnie” Rand
Executive Director
APCO-Int’], Inc.

2040 South Ridgewood Avenue
South Daytona, FL. 32119-8437
800-949-APCO ext. 224
904-322-2501 fax

E-mail: randr@apcointl.org

Jack Reichler, President
Meridian Communications
23501 Park Sorrento, #213A
Calabasas, CA 91302-1355
800-400-SITE, 818-222-2857 fax

Stan Reubenstein

Aurora Marketing Company
2018 South Pontiac Way
Denver, CO 80224
303-758-3051, 303-758-6630 fax

Tony Sabino, President
Regional Communications, Inc.
E 64 Midland Avenue

Paramus, NJ 07653-0144
201-261-6600, 201-261-6304 fax
E-mail: sabino@radiomail.net

Carolyn M. Servidio, President
RadioMate Corporation

4030-A Pike Lane

Concord, CA 94520
510-676-3376, 510-676-3387 fax

Herschel Shosteck, Ph.D., President
Herschel Shosteck Associates, Ltd.
11160 Veirs Mill Road, Suite 709
Wheaton, MD 20902-2538
301-589-2259, 301-588-3311

Calvin D. Smith, Owner/Mgr.
RF Products

1930-D Murrell Road
Rockledge, FL 32955
407-631-0775, 407-631-0775 fax
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Carl E. Smith, P.E., Owner
Carl E. Smith Electronics

8200 Snowville Road
Brecksville, OH 44141
216-526-4386, 216-526-9205 fax

James L. Stevenson, C.E.O.
Twin Oaks Communications
Engineering, P.C.

2465 Johnson Mill Road,

P.O. Box 340

North Branch, MI 48461-0340
810-688-2633 (voice & fax)
E-mail:
104153.2772@compuserve.com

Eric D. Stoll, Ph.D., PE.

Dr. Gregory M. Stone, Principal
Dr. Gregory M. Stone & Associates
P.O. Box 25693

Alexandria, VA 22313
703-684-8548 (voice & fax)
E-mail: stoneassoc@aol.com

Raymond C. Trott, P.E., President
Trott Communications Group, Inc.
1425 Greenway Drive, Suite 350
Irving, TX 75038

214-580-1911, 214-580-0641 fax
E-mail: trottgroup@aol.com

Steve Uhrig, President
SWS Security
1300 Boyd Road

Judy Wachs, President
Mobility

286 Spring Street, Suite 502
New York, NY 10013
212-691-2491, 212-691-1670 fax
E-mail: jwachs8609@aol.com

Roger D. Webster, WSQFX
President

Webster Associates, Inc.

115 Bellarmine

Rochester, MN 48309-1204
800-521-2333, 810-375-0121 fax

William L. Wilson, President
Arva-Hudson, Inc.
18915 142nd Avenue, NE, Suite 140

Sr. Staff Engineer

AlliedSignal Aerospace, Guidance and
Control Systems Div., M/C-1/J12

US Route 46 East

Teterboro, NJ 07608-1173
201-393-2534, 201-393-6551 fax
E-mail: 73134.2772@compuserve.com

Street, MD 21154-1836
410-879-4035, 410-836-1190 fax

Woodinville, WA 98072-8502
206-489-5700, 206-483-5444 fax
E-mail: 71021.2774@compuserve.com

e e e

XERA...continued from page 39

Brinkley on Broadcasting in the United States. Diss.
Northwestern U, 1958.

Villa Acuna Broadcasting Co., Inc. XER The Sunshine
Station Between the Nations. Mexico: Villa Acuna
Broadcasting Co., 1932. Author’s collection.

Weldon, James O. “A 500,000 Watt High Efficiency
Broadcast Transmitter.” Unpublished ms. c. 1940.
Author’s collection.

Weldon, James O. Letter to Busboom and Rauh, Build-
ing Contractors. 7 November 1932. Author’s collec-
tion.

Weldon, James O. Letter to D.M. Roth. 27 May 1989.
Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 5 January,
1933. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 6 January,
1933. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 12 January,
1933. Author’s collection. v

Weldon, James O. Letter to Dr. Brinkley. 1 November,
1932. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 2 December,
1932. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 11 October,
1932. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 12 January,

1932. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 22 Novem-
ber, 1932. Author’s collection.

Weldon, James O. Letter to Dr. Brinkley. 28 December,
1932. Author’s collection.

Weldon, James O. Personal video tape interview. Feb-
ruary 1993. Author’s collection.

Weldon, James O. Schematic diagram 500,000-watt
transmitter, 1938. Author’s collection.

Editor’s Note:

For a copy of the schematic of the 500-kilowatt am-
plifier, 50-kilowatt driver and associated equipment,
send $6.00 check or money order to:

Mr. John Wheat

The Center for American History

SRH 2.101

The University of Texas at Austin

Austin, TX 78712

Make check payable to the University of Texas at
Austin. -
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911 Dispatch Services Inc.
Alan Burton

AirWave Strategies, Inc.
Gerald L. Agliata

AlliedSignal Aerospace, Guidance & Control Systems

Eric D. Stoll, Ph.D., PE.
American Site Locations
Gary Eisenberg (WB2EQX)
Amtol Radio Communications Systems, Inc.
Gaetano (Tom) Amoscato
APCO-Int’l, Inc.
James “Ronnie” Rand
Arva-Hudson, Inc.
William L. Wilson
AT&T Wireless Services
Scott D. Prather
Aurora Marketing Company
Stan Reubenstein
Carl E. Smith Electronics
Carl E. Smith, PE.
Celluphone
Mitchell S. Mohr
Denwalt-Hollingsworth, Inc. dba D H Marketing
Carroll L. Hollingsworth
Dettra Communicaitons, Inc.
John Dettra
Dr. Gregory M. Stone & Associates
Dr. Gregory M. Stone
Ericsson Radio Systems AB
Ake S. Persson
Gateway Electronics
Daniel L. Duryee
George Jacobs & Associates, Inc.
George Jacobs, PE. (W3ASK)
Hark Systems, Inc.
James R. Hargenrader
Herschel Shosteck Associates, Ltd.
Herschel Shosteck, Ph.D.
International Wireless
E. Carl Fishel
Intertec Publishing
Mercy Contreras
Kahn Communications, Inc.
Leonard R. Kahn
Kandel and Associates
Joel 1. Kandel
Lawrence Hollingsworth Co.
Lawrence M. Hollingsworth
Meridian Communications
Jack Reichler
Microwaves & RF Magazine
Jonathan C. Kummer
Mobility
Judy Wachs
Morrison Law Firm
Thomas R. Morrison, Esq.
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NRM Marketing Group, Inc.
Donn R. Nottage
Omnicom, Inc.
Gene A. Buzzi
Qualicom, Inc.
James A. Dwyer
Radio Resource Magazine/Pandata Corp.
Paulla A. Nelson-Shira

. RadioMate Corporation

Carolyn M. Servidio
RAM Communications Consultants
James F. DeVries
Regional Communications, Inc.
Tony Sabino
RF Products
Calvin D. Smith
SCC Communications Corp.
Stephen M. Meer
Scientific-Atlanta, Inc.
John H. Levergood
Skyline Communications
Peter J. Kovaleski
Stanilite Pacific, Ltd.
Thomas L. Morrow
Surcom Associates, Inc.
August J. Link
Svetlana Electron Devices, Inc.
George Badger
SWS Security
Steve Uhrig
Tele-Measurements, Inc.
William E. Endres
Tele-Measurements, Inc.
June Poppele
Telequip Corporation
John Facella
Teletrol, Inc.
Rafael A. Garcia
The National Dispatch Center, Inc.
John B. MacLeod
The Radio Club of JHS 22 NYC, Inc.
Joseph J. Fairclough
Transcrypt International
Jeffrey L. Fuller
Trott Communications Group, Inc.
Raymond C. Trott, PE.

Twin Oaks Communicaitons Engineering, P.C.

James L. Stevenson
Ukiah Broadcasting Corporation
Keith B. Bussman
Wavelynx International Inc.
William C. Margiotta
Webster Associates, Inc.
Roger D. Webster, W8QFX

Wireless Business & Technology, Phillips Business

Information, Inc.
Jane Bryant




Grounding
& Lightning
Protection

Solutions

RACK PANEL PROTECTOR
120/240Vac, 15-20A

POWER PROTECTOR
120/240Vac,15-20A

CELLULAR PROTECTORS
T0 980MHz

UHF COMBINERS

CONSULTING

When Lightning Strikes...Count on a PolyPhaser®

KPolyPhaser-

UNI-KIT COAX
CABLE GROUNDING

1.2 TO 20GHz MICROWAVE
& DOWNCONVERTERS

STRIKE COUNTERS
TOWER/POWER/PHONE

POWER SUPPLY
PROTECTOR

VIDEO &
TUTORIAL BOOK

DATA/PHONE PUNCH
DOWN BLOCK

IN-LINE POWER MAINS

GROUNDING COMPONENTS

COPPER CLEANING

TRAINING
SPECIAL SEMINARS

CORPORATION ~©

(800) 325-7170
Fax: (702) 782-4476 BBS: (702) 782-6728 [8-N-1]
P.O. Box 9000 ¢ 2225 Park Place

DC BLOCKED 1.5MHz
TO0 MICROWAVE 20GHz

SOLAR/BATTERY

COAX PROTECTOR
WITH SAMPLER PORT

LAN/VIDEO

TVRO PROTECTOR
LNB & NI‘OTDR CONTROL
| :

i

PRODUCT TESTING

BROADCAST & MILITARY
T0 80 kW

PHONE LINE/LAN/T-1

SHUNT-TYPE
POWER MAINS

GLOBAL POSITIONING
SYSTEM (GPS)

COAX ENTRANCE PANELS

OVER 2500
MODELS

200 STOCKED

CUSTOMIZATION

AVAILABLE

WE EXPORT

(702) 782-2511

Minden, NV 89423-9000
Since 1979




Now Its a Lot

Easier

to Get

ntroducing the Viking" CX and Avenger" Sl:
two new LTR® handhelds for all kinds of users.
For everyone who juggles a cellular phone and two-way

radio, we designed the Viking CX—the smallest LTR radio on

the market. Flip open the keypad cover, and the Viking CX
becomes a full-duplex LTR handheld with clear audio, signal
and battery strength indicators, and memory for up to
100 phone numbers. For people with simpler needs,
the Compact, easy-to-use Avenger S| delivers three
watts of RF power, an alphanumeric dual-mode
display, and MIL STD 810 durability. And for LTR
system providers, the CX and S| are two hot
competitors that will give your most demanding
customers something to talk about. For information,
call 1-800-328-391 I, extension 6380.
INTELLIGENT CHOICES FOR A WIRELESS WORLD."

l‘;— EFJohnso




