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by Tom Kelley, CRC President

Hello again, fellow club members! Spring has sprung in the
Front Range and maybe some good radio deals have sprung up
as well. Be sure to check yard sales, flea markets, estate sales etc.,
because this is the time of year that individuals houseclean out
their unwanted items. Perhaps a box of tubes or a radio or
maybe a wireless coupler - am I dreaming, who knows?

The new medium for finding that wanted radio is of course the
Internet. Be sure to check out E-Bay, the premiere auction site
on the “web”. I have had good luck on the Internet, and you
never know when a surprise might turn up. I have recently
found four radios that were never marketed in our area. The
radios 1 collect are regionalized, i.e., certain colors and models
were sold in specific areas of the country.

On the subject of spring; it's not too early to start thinking
about our upcoming summer picnic. It will be held at
Lakewood’s Historical Center (formerly “Belmar”) on the 4th
Sunday of July - 4/25. Let’s have a good turnout and share some
good food and radios. More on this later.

Also, I have noticed that the raffles, show ‘n tells and swap meets
have gotten markedly better lately. This really adds interest to
our club meetings and helps out the club a lot - Thanks, and let’s
keep it up!

Tom
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The Search for Amelia Earhart
The Radio Operator’s Story

By C. Bart Whitehouse, CRC Member L
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We are indeed fortunate to have
Bart as a member of the CRC, and
be able to “collar” him for this
first hand account about  the
TIGHAR 1989  and  other
expeditions.  Bart was the 1989
radio operator aboard the Pacific
Nomad, and was responsible for all
expedition long and short range
communications - Ed.

Nomad, as she cast off for an
unusual voyage. The 115-foot
converted fishing boat is under
charter to The International Group
for Historic Aircraft Recovery
(TIGHAR, pronounced tiger). A
contingent of professional and
volunteer aviation archaeologists is
aboard. The objective is to locate
and recover parts of the Amelia

Bart Whitehouse at the radio station aboard the “Pacific Nomad”

“Suva, Fiji Islands. Observers at
the harbor today cheered the
departure of the motor-ship Pacific

Earhart Lockheed 10 Electra.

The ship's manifest indicates that
it will be in the waters of Kiribati
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(i kiri-bas),
among the Phoenix Islands.
The land and waters around
McKean Island, Gardner
Island and possibly Hull
Island will be systematically
explored for solid evidence
that Earhart's Lockheed was
abandoned there."

This somewhat contrived
newspaper story actually
came to pass when the
TIGHAR group launched a
fact-finding field i
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to the Phoenix Islands in an The radio DF plots of Earhart’s tranmissions
attempt to add verifiable knowledge

to the S52-year old question of

"What happened to

Noonan on July 2, 1937?"

One of the most fascinating

aspects of this particular search for
Earhart and an
The

historic aircraft is that the only

certain information of where to

Installing the long range radio antenna on the ship’s rear deck

Earhart Project is the most recent in
a series of aviation archaeological

efforts by TIGHAR.
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look is 52-year old radio data. This
is the first and only quest to locate



by radio data alone an aircraft that
is so long overdue

The Earhart Lockheed 10
Electra was equipped with a
Western ~ Electric  model  20B
receiver, tunable in the 200-400
Khz 550-1500 Khz, 1.5-4.0 Mhz,
4.0-10.0 Mhz bands. Also installed
was a Western Electric model 13C
50 watt HF transmitter crystal

stations that were trying to assist
them

Secondly, Earhart would not
make sufficiently long bursts of
transmissions on 6.210 or 3.105
Mhz for the ground stations to
obtain good direction finding.
Earhart made short  voice
transmissions on three consecutive
nights following what is presumed

The boot heel that was discovered on Nikumaroro Island

controlled on 6.21- Mhz and 3.105
Mhz, and later modified to operate
on the 500Khz high seas marine
distress radiotelegraph frequency as
well

One of the ironies of these radio
considerations is that Earhart and
Noonan obtained no real navigation
or position-findi i from

to have been her last flyable day -
due to running out of fuel. The
good DF information that is on
record was obtained after the plane
went down, and then the DF
information was ignored during the
two weeks of the search. It is just
recently (1988-89) being

their radio equipment. They were
not receiving the ground/ship

It is part of the primary
evidence prompting the TIGHAR
team to launch the Earhart Project.
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NIKUMARORO

Nikumaroro Island showing points of interest

Thirdly, Earhart apparently
negated her 500 Khz marine
distress capability by removing the
trailing-wire antenna necessary for
its operation. Neither Earhart nor
Noonan  was  proficient  in
radiotelegraph and disdained its use
as primitive and unnecessary.

The radio DF plot chart depicts
the known bearings taken on
NR16020's  signals on three
successive  nights  after its
disappearance about midday on July
2nd. The radio DF hearings were
done by experienced radio
operators of Pan American Airways
and the U.S. Coast Guard. Radio
was their trade and they plied that
trade in expert fashion.

The HF DF plots from distant
points as Wake, Midway and
Hawaii do not yield pinpoint
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accuracy - As shown on the
previous page inset map. They
define an area about the size of
Connecticut. But in that area, there
are only a half-dozen or so islands
that are near Earhart's last reported
line-of-position. The total dry land
area of those islands all added
together is only a few square miles.
The Lockheed engineers who built
and equipped the plane have stated
with great certainty that the plane's
radios could not be used if it were
ditched in the sea and afloat. The

location ~ of  batteries  and
dynamotors precluded such
operation.

The previous paragraphs were
“lifted”, with permission, from a
1989 article written by Bart for a
Colorado Aviation periodical. 1
had a chance to sit down with Bart



to hear more of the story and
review many of the pictures that he
brought back with him from the

expedition - along with other
pictures  from a  subsequent
TIGHAR project.

Let me relate to you what ['ve
learned from Bart about some of
the evidence that has been amassed
through the TIGHAR efforts:

> As stated previously, the
Jact that there was any post-flight
transmission from Earhart at all
suggests that she was calling from
an airplane that must have been
reasonably intact and on dry land.
Lockheed  personnel have long
confirmed that she could not have
been transmitting unless at least
one of her engines were running
(there could easily have been
enough residual fuel to do this.). In
addition, one of her garbled
messages included words  that
“suggest” she may have landed
somewhere that she thinks of as

consisting of coral.
A subsequent TIGHAR
expedition  found — two  very

interesting artifacts that you may
have heard about. The first is a
rubber heal from a shoe (see
picture). The maker of that heel,
Cat’s Paw, confirms that it was the
type and style of a heel that was
used to repair a shoe that Earhart
wore. There is even a picture taken
Just  days  prior  to  her

disappearance showing show her
wearing that very shoe. In addition,
they have found an aluminum plate
similar in type and rivet pattern to
that which was used to repair
Earhart’s plane when she had an
accident during a previous but
aborted attempt to fly around the
world.

> Another interesting artifact
that TIGHAR discovered was the
cap from a bottle exactly like the
one that Earhart carried with her
that contained medicine for a
stomach  condition that she was
suffering with at the time.

> These artifacts were located
on the small island/atoll now called
Nikumaroro. Another intriguing bit
of evidence is that there is a
prominent ship wreak at the N'W
corner of this island (see map).
Earhart reported, while still flying,
that she saw a ship in this quadrant
of whatever land she was flying
over at that moment. In addition,
during the two week search for
Earhart and Noonan, there was a
report by one of the search aircraft
of evidence of inhabitants on this
island. This was at a time when the

island  was  known 1o be
uninhabited.  But, because of
unfortunate  circumstances,  this

report did not come to light until
years after the search was over.

A significant point that Bart
wanted to be made absolutely clear
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is that, although there is very
compelling evidence to suggest
where Earhart and Noonan may
have  landed, it is  all
circumstantial evidence at best.
Until there is physical material
found that contains an identifying
number or perhaps even a bone
fragment  from  which  DNA
matching can be done, the Earhart
story will remain one of America’s
most enduring enigmas. - Ed.
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Capacitors and Old Radios
A Series of Articles

by
Dave Boyle in collaboration with Barney Wooters, CRC members

In the previous Flash article entitled
“Capacitors and OIld Radios”, I
discussed what a capacitor is, and
some of their uses in old radios. I also
provided some basic technical
information regarding their common
electrical characteristics. So, we had
the theory course and now it’s time to
go into the “ole radio laboratory” and
start applying this newly acquired
knowledge.

Failure Modes of Capacitors

In the course of our hobby, we are
dominated by age induced failure
‘modes. Age degradation combined with
poor construction material choices of
yesteryear, produces a condition where
most caps found in old radios are
considered suspect for failure or
reduced operation. Standard caps of the
1920s to the 1950’s used in coupling,
bypass or filtering applications were
generally constructed using rolled up
aluminum foil as the plates with waxed
or oiled paper as the dielectric.
Attachment leads were then added to
the cap before the cap was impregnated
or dipped in wax. Often times they
were potted in tar (the better ones).
Some were aluminum foil with mica
dielectric then molded into a bakelite
plastic. These were often of lessor

capacitance, and were used the radio
frequency (RF) stages of a radio.

In the process of repairing an old
radio, we should always replace
electrolytic caps. I suggest this cap
replacement before any powering up. In
early AC radios, apx. 1928 - 1932,
filter caps were of the aluminum
foil/wax paper construction, and may
have been typically potted inside a can
or small paper box. My experience tells
me that these low capacitance filter
caps (usually 2 - 5 mfd) can remain
relatively good for years. It's best to
replace  caps  exhibiting  physical
damage, such as cracking, leaking,
loose leads, discoloration, etc. It is also
prudent to replace any caps that see
high voltage potential across them.
This is particularly valid in audio
output stage circuits.

In order to provide reasonably
straight forward cap usage and their
associated failure mode or failure
characterization, I thought it would be
beneficial to look at caps in a “real”
radio and explain their use and service
information. Fig. 1 is a schematic of an
All American 5 AM radio circuit, circa
1940 to 1949, and certainly
representative of most radios that
would find their way to our bench tops.
T've listed all the fixed, as opposed to
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adjustable, and variable style caps.
Variable caps are the tuning capacitor
sections (37). The adjustable caps are
the “trimmers” used to align/tune the
RF and IF stages (A1, A2, A3, Ad, A5,
A6). Variable and adjustable caps are
not part of this article.

Capacitor Diagram References

(1), (8) - These caps are used to
filter/ground out interference that might
have found it’s way into the 115V AC
line source. Replace if physically
suspect. Keep working voltage at 250V
or higher.

(6A), (6B) - The “infamous™ filter
caps that are notorious for failure in
older sets. I usually replace these
before powering up. Why waste time
and cause problem with excessive
current draw through the rectifier tube
and related circuitry. Be sure to
carefully observe polarity and adequate
working voltage for the replacement
caps.

(9) - This cap is a “cheap” tone
control. The larger the capacitance the
more the treble is attenuated. It's not
usually a failure problem unless the
tone quality is poor or the audio output
is very low.

(24) - This cathode bypass cap may
be an electrolytic type. In older radios,
this cap may “reform” during
power-up. The working voltage is
usually 25 - S0VDC. If the cap has a
high leakage then this will affect audio

PAGE: 10

clarity and output as the result of poor
cathode biasing.

(18) - This is one of the most
stressed caps in the radio - second only
to the filter caps. It sees full B+ voltage
across it. It's purpose is to couple the
faint audio signal from the detector and
Ist audio stage to the final audio output
stage. It blocks the plate voltage of the
128Q7 and allows the AC component
to reach the grid of the S0L6 tube. Any
leakage, albeit low, directly affects the
control grid voltage of the audio output
tube. Any positive bias will result in
overheating and distortion. I replace
this particular cap as a precautionary
measure.

(14), (15A), (15B) - These are radio
frequency (RF) bypass caps. Generally
of molded mica construction. Their
purpose is to provide RF circuit or
continuity to ground. They are not
subject to a high failure rate. The
voltage across them is several orders of
‘magnitude below their working voltage.
If (14) shorted there would be no audio
signal. If (15B) shorted the automatic
volume control (AVC) voltage would
8010 zero and effectively clamp off the
gain of the intermediate frequency (IF)
amplifier - 128K7. Likewise for (15A),
it would short the IF signal to ground -
“radio no workee!”.

(12) - This .05mfd paper style cap
is known as the AVC bias filter. If it is
leaky, the RF sensitivity would be
reduced and the radio would only pick
up strong radio stations. I've seen these
caps actually short out the AVC



voltage. AVC voltage should vary
approximately -3 to -5 VDC.

(16) - This cap couples the local
oscillator signal to the converter tube
and is also part of the RF tuned circuit
If it failed open, no IF signal would be
generated and hence, no signal could
pass on the to the IF amplifier. It's
extremely rare for a failure here. This
cap probably is a mica capacitor.

(13) - This is probably a tubular or
paper cap, and is part of the loop
antenna, most likely fastened directly to
the loop. A lightning strike or a voltage
surge in the antenna may make it fail
On reasonably strong signal inputs you
will probably not miss this cap.

Miscellaneous hints and stuff relative

* Test coupling caps by measuring
the voltage at the grid of the next stage.
It should be in specification to the
typical operating characteristics for
that particular tube as noted in
schematic information or tube manual
Leakage may be a function of
temperature and time so be patient. Be
sure to use a VTVM or DMM with a
high input impedance.

* Test screen grid bypass caps
with the B+ applied and the tube pulled
from the set. The voltage at the screen,
again measured with a high impedance
volt meter, should be the full B+ or
value at the other end of the dropping
resistor. If not, the cap is leaking

* I've scen B+ bus circuits pulled
down in voltage on the load side the
voltage dropping power resistors duc to
excessively leaking B+ bus filter caps
(typical values of .01 - .Imfd).

* When replacing fixed caps,
always  completely remove  the
offending one. This is particularly valid
when dealing with Philco capacitor
blocks

* You can crudely test loose caps
(not connected at one end) by using a
high impedance analog voltmeter in
series with a B+ power supply adjusted
to the DC working voltage of the cap
under test. By applying voltage to all
items connected in series, the meter will
jump up then slowly settle down
toward zero - if the cap is good. Once
the meter settles, any residual voltage
measurement indicates the cap has
some leakage.

T hope these two articles provided
you - the radio collector and restorer, a
little appreciation for and knowledge of
capacitors used in old radios. These
articles were intentionally written to
provide basic understanding and
practical information.

My appreciation goes out to Barney
Wooters for a technical cross-check
and input. I also thank Larry Weide,
your untiring Flash editor, for typing
up the words and formatting the article
presentation.  Future  articles may
include transformers and inductors and
tuned circuits..
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Typical “All American 5” table radio, starting from the
1940’s with octal based tubes
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The United Fruit Company
A.K.A. The Tropical Radio/Telegraph Co.
by Wayne Gilbert, CRC Member

What the devil has an article
about the United Fruit Company to
do with radios? Maybe it’s because
they were one of the largest and
earliest wireless networks up and
broadcasting by 1908.  Arguably
they can claim to being involved
with more radio developments and
Latin American revolutions than
almost any other company in this
hemisphere.  The

own system. This decision may
have also been influenced by their
heavy investment in land telegraph
systems, which could provide the
new wireless radio technology a
good starting basis. Soon they were
also transmitting radiograms for
other companies as a part of their
business, becoming a competitor of
Marconi’s and DeForest’s Central

and South American

first claim will be
briefly covered by
this article, the
second tactfully
ignored in deference
to those who like
tropical fruit and/or
imperialism.

When the United
Fruit Company
began its wireless [| &
system, it was out of |

wireless systems and
the established
transoceanic  cable
businesses ~ servicing
that area. In this
era, when one
competitor wouldn’t
carry another’s
wireless traffic,
United Fruit was
quickly left with a
large part of the

necessity.
Coordinating  shiploads of fruits
with U.S. markets was essential if
the produce was to arrive at the
consumers’ table in an edible
condition, and the management
apparently thought that if you
wanted a job done right, “do it
yourself” so they invested in their

hemisphere in which
to provide its own systems. Ever
vigilant for competitors, by 1910
they developed client loyalty among
theplantation owners by issuing free
or low cost wireless telegraph
franks (prepaid stamps) that entitled
the user to have messages broadcast
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exclusively throughout their system
for free or at a reduced rate.

By 1922 the system was so
sophisticated that the United Fruit
Company contracted with RCA to
provide five 100 kilowatt stations to
allow them to transmit more
effectively  between ~ Honduras,
Nicaragua, Panama, New Orleans,
and Miami, Florida and all of the
United Fruit Company’s freighters
plying the seas in that triangle. The
new system was to encompass an
area of more than 54,000 square
miles in Central America and was
hailed as a giant leap in opening

Wireless Telegraph Company, one
of Dr. Lee DeForest’s companies
who sold too much stock and sent
too few messages, resulting in its

management being indicted for
stock- selling fraud. There are
reports of radio  reception

verification stamps being issued by
the Tropical Radio stations, to
compete with the EKKO stamps
issued in the United States,
although this author has been
unable to personally locate any.
Both the United Fruit franks and at
least some of the reported
EKKO-like stamps were
lithographed by the

between the
Americas. It was
assigned the right to
broadcast on a band
of between 2,500
and 4,500 meters
and was to be
equipped by RCA’s

latest and  most
powerful tubes and
technology.

As a side light,

same company who
produced  theEKKO
stamps.

Although the
United Fruit
company is often
remembered as the
supplier of  your

grocer’s bananas,

they also provided
North Americans
with a variety of

the contracts were

actually signed by the Tropical
Radio Telegraph Company, a
wholly owned subsidiary of United
Fruit, and some of the sites of the
new installations were already being
used by the Tropical Radio
Telegraph Company. Other sites
were purchased from the United
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other fruits and was
one of the largest suppliers of sugar
in our hemisphere.

Their diversity also included
providing passenger and freight
shipping services with their “Great
White Fleet,” distinctively identified
by their yellow smoke stacks, which
with 110 ships was one of the



largest steamship enterprises in the
world during the 1920s. Their ships
were pressed into the national war
effort during World War II, and
they reportedly lost 30 ships during
the war.

They also justly deserve to be
acknowledged for being the major
pioneer in providing radio and
telegraph communication between
the Americas, albeit for their own
benefit.  They surmounted many
very substantial obstacles with their
determination to establish wireless
stations in areas where company
and countries with

and stations that were repeatedly
destroyed by stormsand bought and
designed equipment that could
withstand the riggers of tropical
climates.

They were one of the first to use
Fessenden’s rotary spark
transmitters whose 500 cycle notes
could be more easily distinguished
from the background static, and set
up ship to shore weather broadcasts
that enabled the U.S. national
weather service to more accurately
predict the weather across the entire
North American continent. They
invested in the latest

lesser resources and
perseverance failed.

It should be
remembered that
when they set their
goal of  wireless
communication from
Central and South
America i
transmitted  to
U.S. every hour, the

radio and wireless
technology from
both  RCA  and
General  Electric,
many times only to
find it obsoleted
before it could be
installed in their
more isolated
locations.

Although  their

goal was  purely
visionary since the technology was
not yet available to achieve this
goal. They had to develop methods
to deal with hurricanes, long
periods of natural radio frequency
interference (static), and powering
stations in areas where merely
having reliable electrical power was
virtually unknown. They installed
and reinstalled transmission towers

early stations would
not compare even to any of today’s
smaller commercial stations, they
had invested millions of dollars by
the early 1920s, installing a network
of stations with the latest of
technology. Meanwhile  their
subsidiary, the Wireless Specialty
Apparatus Company, was becoming
one of the acknowledged leaders as
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providers and designers of wireless
components in the industry.

Also to their credit, they
provided a better standard of living
for many of the natives of the third
world countries they exploited. By
1922 they had provided more than
1,300 miles of rail lines, 500 miles
of tramways, and more than 3500
miles of land telegraph and
telephone lines as well as building
nearly a quarter of a million dollars
worth of hospitals and medical aid
stations throughout the area,

Coincidentally ~ they also
contributed directly to the economy
of Denver, Colorado. Most, if
notall, of their container labels
printed in the 1920s were printed by
the Continental Printing Company
of Denver.

The United Fruit Company with
all its faults and virtues, was forced
to divest its holdings in 1954, and
the remaining parent company was
renamed to the Chiquita Fruit
Company. The fate of the Tropical
Radio Company is not fully
understood. It continues to exist
openly as the Tropical Telephone
Company in some Central American
countries, but it is not so open
about owning radio stations.
Telephone calls to their corporate
offices were not returned and
attempts  to  establish  their
ownership of any current radio
stations have not been conclusive.
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Their involvement in the
development of very early wireless
telegraphy and telephony is one of
the more overlooked aspects of
radio history, and they surely should
be credited for their contribution to
radio history.

Sources:

Braukman, William. Son of owner
of Continental Printing Company
Personal interview.

January 1999.

Capra, Dave. Lecture to Aurora
Colorado Stamp Collectors.
February 1999.

Five Large Radio Stations Ordered
by Fruit Company. Radio Broadcast
9/3/22.

Lee, Bart. Radio Stamps. California
Historical Radio Society. 1994.

Mason, Roy.The History of the
Development of the United Fruit
Companys’...... Radio
Broadcast. 9/1922

Springers Handbook of North
American Cinderella Stamps.1974.

Thanks to all the staff and
volunteers of The Rocky
Mountain Philatelic Library for all
their assistance and advice.



Capacitor
b;
Ed Brady, CRC Member

Replacing A Resistance Line Cord with a

y
- cebrady@esscom.com

Revisited

After reading Larry Weide's
replacing voltage dropping line cords in
the January/February Flash, I thought T
might add to it by sending in a portion
of an article I wrote for the New
Mexico Radio Club some time ago. At
that time I wrote an article very similar
to the one that appeared in this past

not imply that they will never fail.
Given the unlikely event that the
capacitor  shorted, the entire line
voltage would appear across the tube
filaments. If this happened, it is a sure
‘guarantee that one or more of the tubes
would be lost. After a great deal of
thought I believe T have a solution.

Figure 1. Revised AC/DC Flament Circuit using Capacitor

issue. At the next club meeting
following the publication of my article
I must have had a dozen members ask
me how to protect against a capacitor
failure. T felt this was a very unlikely
event but given the potential for loss I
decided to see if I could come up with
something to protect against it. Unlike
a resistance line cord whose only
failure mode is an open circuit, a
capacitor can fail via this means or by
shorting out. Must modern capacitors
are very reliable. However that does

Figure 1 shows a modification to the
standard series capacitor replacement
method.

In this circuit a 100Kohm resistor is
placed across the capacitor. This
resistor does not help protect against a
capacitor failure, but it does provide a
discharge path when the radio is turned
off. This prevents the capacitor from
remaining charged for a long period of
time after power is removed. Primarily
it is a safety precaution and changes
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the impedance of the capacitor only
slightly.

A fast acting fuse and a
bi-directional Zener Transient Voltage
Suppresser (TR1 in Figure 1) are used
to protect the circuit against a
catastrophic  capacitor failure
Individually neither provides adequate
protection but together they provide
full protection for the tube filaments.
The fuse is employed to break the flow
of current in the event that something in
the radio fails and excessive current
begins to flow. Unfortunately even fast
acting fuses can not react
instantaneously. The amount of time
that is required to blow a fuse is
dependent on the amount of excess
current flowing through it. For
example, for a radio I repaired, the
combined resistance of the 5 tubes
(2523, 43, 75, 6D6 and 6A7) is 230
ohms and the radio uses 0.36 amperes
during normal operation. When
selecting a fuse, the normal operating
current should never exceed 75 percent
of the fuse’s rating. This avoids
nuisance blowing due to transients and
other conditions.  Applying this
de-rating criterion, to the radio,
required the use of a 0.5-ampere or
greater fuse. In the event of a capacitor
failure, the entire line voltage will
appear across the tube filaments. Using
ohms law (V = IR) the resulting
current would be 0.51 amperes. The
relationship of fuse blow time to
current is given in Table 1. These are
general numbers for 2AG Fast Acting
fuses. These numbers will vary slightly
by fuse type and manufacturer.
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For this particular radio, the failure
current is only about 102% of the rated
current of the fuse. Based on the
numbers in Table 1, it will probably
never blow. As a result one or more of
the filaments will bum out. Thus by
itself, the fuse will not solve the
problem

Table 1. Time/Current Relationship
for Fast Acting Fuses.

Time (Seconds)  Current
(Percent of Rating)
100 120%
10 150%
1 190%
A 300%
.01 1000%
001 4000%

This is where the transient voltage
suppresser comes in. These devices are
high-current  surge capacity ~Zener
diodes. They have excellent clamping
capability, fast response time and
provide excellent protection against
over-voltage A/C fault conditions. The
idea behind using this device is to
clamp the voltage across the tube
filaments at a safe level until the fuse
has time to blow. In the event of a
capacitor failure the over voltage will
exceed the chosen zener voltage
causing a large current to flow through
the diode and fuse. The increased
current reduces the fuse reaction time
causing it to open much faster. The
zener action of the diode prevents the
voltage across the tubes from
exceeding their ratings until the fuse
has time to blow. Be advised that since



this is an AC  application
uni-directional suppressors  will not
work here.

Assuming that the average source
impedance of an A/C outlet is on the
order of a few ohms the approximate
fault current, again using ohm’s law,
will be in the order of 15-30 amps.
Given this current level, the fuse should
blow in less than 1 milli-second. A
1500-watt  bi-directional ~suppressor
should be able to handle this magnitude
of current over this time interval.

Table 2 shows the ECG part
numbers  for  various  voltage
bi-directional suppressors. Referring to
this table, the first parameter is the
Reverse  Standoff  Voltage.  This
parameter specifies the start of the
zener knee. The zener will not conduct
significant current until this voltage is
exceeded. This parameter is used to
select the proper device. For the device
selected, this value should be greater
than or equal to the sum of the peak
tube voltages. I would suggest using a
device with a reverse standoff voltage
at least 1 or 2 volts higher then the
series filament voltage. Where higher
voltages or higher current capacity is
needed, two or more of these devices
can be placed in series. The breakdown
voltage indicates the voltage level at
which the device enters its avalanche
region of operation. It gives an
indication of the initial clamping
voltage. The final two columns indicate
the maximum current handling capacity
of cach device and the clamp voltage
that will be reached at that current. Be
sure to use a device whose maximum

current rating is within the range of
expected current, in this case 15-30
amps.

For my particular application I
choose to use three ECG4943s. Their
combined standoff voltage is 70.5
Vims.  This  selection yielded
approximately 1.5 volts of margin over
the 69 Vrms of the filament string.
The string has a 117 V peak or 82
Vrms initial clamping voltage and a
peak clamping voltage of 114 Vrms at
a peak current of 28 amps. Whereas
would like to see a lower peak
clamping voltage, this is the best of any
other available transient suppressor
device. This value, if obtained, puts the
total filament string approximately 65
percent above its nominal rating. I
believe that the filaments should be
able to accommodate this over voltage
for the fraction of a second required to
blow the fuse

Be advised that I did not have the
time, proper equipment or excess tube
inventory to fully test and fine-tune this
protection circuitry. It is however
based on sound proven designs used in
commercial electronic applications. I
have no way of guaranteeing that it will
yield protection under all
circumstances. There is still a
possibility that you may damage one or
more tubes if for some reason the
capacitor used in this application
should fail. However I do believe it
does provide a mechanism for
increasing the likely hood of saving
your tubes in the event the capacitor
should fail. I think it is well worth the
added $2 or so cost in parts. Be aware
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however that moder capacitors are
very reliable and have very long mean
time between failure rates (MTBF).
My guess is that the tubes will fail long
before the capacitor does. If anyone has
any other ideas on how to protect
against capacitor failure please let me
know. I am always looking for better
ways of doing things.

Max
105
126
137
158
168
189

Amps
103

ECGType Reverse Standoff  Breakdown Voltage ~Peak Current

Voltage (RMS) Nom
ECG4911 60 10
ECG4915 72 12
ECG4919 78 13
ECG4921 90 15
CG4923 96 16
ECG4927 108 18
CG4929 12 2
ECG4933 145 2
ECG4935 16 27
ECG4g37 18 0
ECG4939 199 3
ECG4941 218 Ed
ECG4943 25 Ed
ECG4945 %8 £l
ECG4947 284 a7
ECG4951 £ s
64953 338 56
ECG4955 s 62
ECG4959 il )
ECG4961 453 7
CG4963 495 8
ECG4965 55 ot

ECG4967 604 100

ECG4g69 664 110

Table 2. 1500-Watt Transient Suppressor Part Numbers.

Clamp Voltage

145
167
182
212

152
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[ @otéector Books for Sate |

CRC Members get specially reduced prices on popular collector books. Place and
receive your order at club meetings. If ordered for mail shipment add $1.75 postage
rdered. For information and ordering: Charles Brett, (719) 495-8660,
brett3279@aol.com. This listing has item and price updates - void all other listings.
Retail _ Club

RADIOS, (GENUINE PLASTIC) OF THE MID CENTURY
Jupp & Pina, hard bound, 219 pgs, 1998 PG, 450+ color pics  $39.95 $28.00

ANTIQUE RADIOS, COLLECTOR'S GUIDE - 4th EDITION
Bunis, 1997 values, revised & updated, new photos, 248 pgs ~ $18.95 $15.00

GUIDE TO OLD RADIOS, POINTERS... - 2nd EDITION
Johnson, 277 pgs, 1995-96 prices $19.95 $15.00

ANTIQUE RADIO RESTORATION GUIDE - 2rd EDITION
Johnson, 144 pgs, repairing, refinishing, cleaning 1495 $12.00

RADIO, EVOLUTION OF THE - VOLUME ONE
227 pgs, 118 in color, More than 800 radios pictured and priced for 1992,
picture from the collections of CRC members Jim Berg and Johnny Johnson
2,95 $18.00
RADIO, EVOLUTION OF THE - VOLUME TWO
All different from Volume One, 226 pgs, Color, Radios of the 1920s to
1960s, with 93-94 values, pix from CRC member Jim Berg ~ $24.95 $19.00

TRANSISTOR RADIOS, COLLECTOR'S GUIDE VOL II

‘Bunis, 1996 prices, Full Color 51695 513.00
ZENITH TRANSISTOR RADIOS, 1995-1965

Smith, 1998 PG, 160 pgs, 226 color pics, info, descr. $29.95 $22.00
THE ZENITH TRANS-OCEANIC (THE ROYALTY OF RADIOS)

Bryant and Cones, 160 gps, 1995 9.95 $22.00
ZENITH RADIOS THE EARLY YEARS 1919-1936, Cones

1997-98 Price Guide, 223 pgs, 100's Photos, Desc., Hist. $29.95 $22.00
RADIOS BY HALLICRAFTERS, revised 2nd edition

Dachis, 1999 values, 220 pgs, 1000+ pics, id's, 52995 $22.00
CLASSIC TV'S, PRE-WAR THRU 1950'S

86 pgs, color & b/w pics, descriptions, etc. $18.95 §15.00
Machine Age o Jet Age. Radiomania’s Table Radio Guide 1,135

Stein, 255 pgs, 100's photos 4,95 $19.00
Machine Age to Jet Age, Radiomania's Table Radio Guide 'II, 30-‘59

Stein, 358 pgs, 100's photos .95 $22.00
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TRANSISTOR RADIOS, 1954 TO 1969

Norman Smith, with prices, 160 pgs, 1000 photos, 1998 529.95 $22.00
PHILCO RADIO: 1928 - 1942

Ramires & Prosise, 160 pgs, 828 pics & drawings, 1993 $29.95 $22.00
RADIO AND TV PREMIUMS

Jim Harmon, 256 pgs, 200+ photos, 1997 $24.95 $19.00

UPS Special Standard Mail (Book Rate

BookRate Priority
11b $1.13 $3.20
21bs 1.58 3.20
31bs 2.03 430
41bs 248 5.40
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“The Open Trunk"
Classificd Advertisements

# See IFC for ad details &
WANTED: Radione German radios
* Model R-2 1939 portable, Model R-3
1942 Mil. portable. * Zenith Royal 500
hand wired, & 500 models. * Sub-min
tube shirt pocket radios, especially
Hoffman "Nugget” John 'A. Miner
(303) 831-5252 days
hohum@uswest.net

FOR SALI Reproduction  Philco
Cathedral cabinet parts. Front panels,
rear arches, bottom  moldings.
Grandfather clock finials, colonial
clock top trim and finials.
Reproduction 90, 70 and 20(std)
cabinets. Other needs such as other
style moldings from your sample.
Inquire. Dick Oliver, Antique Radio
Sve., 28604 Schwalm Dr., Elkhart IN
46517. (219)522-4516

WANTED: * The female power
(battery) plug for a Kemper portable
K-52. Similar to octal except has 7
pins and two round locating pins (edge
and center). * Knobs for a Crosley 601
bandbox. Mark McKeown, (303)
278-3908 mmckeown@tde.com

FOR SALE: ¢ Crosley "Bullseye" with
fins. Bill Hinkely (303)730-8539

‘WANTED: * Stewart-Warner model
R-123 chassis, used in receiver models
1231 to 1239 (see Riders volume 6
page 6-2 for picture of chassis). *
Chassis for AK 217, and Majestic 371.
Jerry Tynan, (303)642-0353
Jtynan@worldnet att.net

FOR SALE

save

+ Copper Red,
8595, several diameters available to
make your own soldering iron tips (or I

can for you). * Radio repair and

restoration service. David Boyle, 1058
Colt Cir., Castle Rock, CO 80104
(303)681-3258

WANTED: GE clock radios, models
900 & 903. Tom Kelley, 971-112
Pleasant St Boulder, CO 80302
(303)444-1837

WANTED: * Chassis for Sparton
Model 931. « Cathedral cabinets for
Philco mod 50 & AK 627 * Chassis
for RCA 120/124 & Steinite mod 22

« Information about any radios
manufactured in Colorado; A&M,
Madison/Moore, Buckwalter. etc.
‘Wayne Gilbert (303)465-0883

‘WANTED: * Dial drive assembly for a
Philco 42-327, or a junker with dial
plate, support, dial pointer and sheaves
intact. * Case and knobs for a Zenith
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6D311 Bakelite set. ¢ Articulated
detector arm for a Flivver crystal set. *
‘Westinghouse Little Jewel
(Refrigerator); H-124 dark green,
H-127  burgundy. +  Palomar
base/amplifier. Fred Sodamann
2603 N. Greenwood, Pueblo 81003
(719)343-6654, fritz@market] com
FOR SALE: * Victor console, 1927. *
GE. Tombstone Model A63, 1935.
Majestic Tombstone, 1935
* Zenith 5GO1, 1950. * Emerson
Model 529, portable record recorder,
1950 Two tone arms and mike - NITB.
* Precision Tube Tester Model 10-54.
« 2 spools of jumper leads, 2 spools of
40's hookup wire. Clyde Benge,
10057 S. Falcon Creek Dr., Littleton
CO 80126, (303)683-0624
FOR SALE: Juke Boxes !
* Rockola 441 "Deluxe" $300.
* Wurlitzer "Cabaret" $300.
Dave Wanner, 3230 W. Grand Ave.,
Englewood, CO 80110 (303)797-7563
FOR SALE: * Plug-in peak noise
limiter for National TC5 Revr $15 ©
Zenith rotor wave magnet 9x4x16 $25
* Original factory ship. carton for
Philco F743 $7  Philco "G" elec/dny
speaker $10 + Crosley Prestotune 12,
model 1227 chassis w/tubes $30
Sears model 1324 chassis w/tubes $20
* RCA R-32 chassis (3 pc's) wo/tubes
$25 + Sparton 966 chassis woltubes *
More stuff, books/mags, vibrators Bill
Busetti 902 Bellview #6, La Junta CO
81050 (303)384-2365 week days
PAGE: 24

WANTED: Working, complete, covers
*Mountain Dew BB92 *Napoleon
Cognac BB93 *Peachtree Cream
BB97+Scotch Seven BB100*Mr &
Mrs "T" BB106* Camel Cigarettes
BB156Salem Cigarettes
BBI61+Viceroy Cigarettes
BB162+7UP Vending BB239+Dr.
Pepper Vending BB239+Batman
(black vest) BB353 +Pick Panther
BB390+Battlestar Galactica
BB447+Stariod IM4U
BB486+Fleischmanns Gin B329+Ice
Cream Bar B381 ¢Ice Cream Cone
B382+ Ron Smith, 145 Carr St.,
Lakewood CO 80226, (303)274-7522
WANTED: * Old Radio magazines for
my research library in Antique Radio.
Need copies of pubs like Radio Design,
Radio Age, and Radio Craft -1920's
thru 1940's. Will provide good home,
or purchase singles or full sets at a fair
price.  Also interested in publications
from various companies; Aerovox,
RCA, Sylvania, Bell Labs, etc.
Likewise, need old test equipment
literature and manuals. Charles Brett
5980 Old Ranch Rd., Colorado Springs
CO 80908 (303)495-8660

‘WANTED: * Zenith H511/50L6
chassis or part # 22-1804 &
diag/schematic * Crosley S6TN-L
restorable cabinet. Fred White, Day
303-966-5386, Eves 303-828-3250




FOR SALE: * Emerson model 587,
working, refinished $45 + Philco model
7-205, working $35 ¢ Atwater Kent
model 60C, Highboy console, working
$300 + Airline Console, working *
$150 Graymark model 510, working
60's plastic $10 * Arvin model 450,
brown Bakelite, working $45 * Arvin
model 450, white Bakelite, not working
$35 *Motorola model 5XI11, not
working, dent in dial $45 *Silvertone
model 6050, works, missing dial lens
$35 * General Television Variable
Inductor $32 *RCA model 45-EY-2 45
Record Changer, works $45
Transistors:

* Zenith Royal 285, works, some rust
on stand $25 * Sony TRS4, works,
small piece missing from bottom $15 *
Guild Teapot Radio, works, does not
have hotpot  $80 * Emerson model
31P51, broken antenna $25 < Sony
MicroTV model 5-303W Works $40 *
Books: * Sylvania Tube Manual $10
* Coyne Radio & TV service manuals
5 book set $20 + 1963 Tube
substitution Guide by Riders $3 « d4dth
Edition of ARRL Handbook 1963 $10
* GE Essential Tube Characteristics
$10 * Elements of Radio, 2nd Edition,
Marcus & Levy $10 ¢ Fundamentals
of Semiconductors & Tubes $5
Everybody's Radio Manual, Popular
Science, 1944 $8

* Principles of Radio Services,
EMO962, Armed Forces Institute $12
WANTED: * Copper IF cans for GM
Little General Cathedral radio
White/silver knob for Crosley EISEW

dashboard radio Ed Brady, 1333
White Rim PL. NE, Albuquerque NM
87112,

(505)292-0487, cebrady@esscom.com
FREE TO A GOOD HOME: * Kolster
K24 highboy with pocket doors, late
20°s, needs work * Imperial low boy, 6
legs, carly 30°s, some tubes

FOR SALE: * Large display case,
white with upper and lower glass
doors, 6'W x T'H x 15"D, $50 Barney
Wooters 8303 E. Mansfield Ave.,
Denver CO 80237, (303)770-5314



[ The May meeting is Sunday the 16th at 1:00 PM ]

in the VectraBank Building at Federal and Arkansas




