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[Author and MAARC member Paul Hart has dedicated years to investigating proper methods of testing tubes. He 

is an expert in calibrating tube testers. We are thankful to him for sharing his insight with us. This article is the 

first of what we anticipate will be a series to help all of us better understand what is involved in testing tubes in a 

technically rigorous manner and how to use our tube testers more intelligently. – B Belanger] 

F or diverse reasons, most readers of this article 

have an interest in testing vacuum tubes. In some 

cases, tubes are tested simply to determine whether 

they are fit for continued service in common radio 

circuits. Others test tubes to prepare sales informa-

tion for use on eBay. In some cases, detailed design 

data are required or special tests may be required for 

very sensitive applications, such as sweep circuits or 

broadband amplifiers in oscilloscopes. 

 

Depending on the application, the precision of the 

appropriate test varies dramatically. If you want to 

know the condition of a 6CB6, a quick test, even a 

basic emissions test, will usually suffice. If you need 

to test a mint Western Electric 350B, you are going to 

demand accurate results, and you want to be very 

sure that the testing process will not harm the tube. 

 

Vacuum tubes have been termed “the razor blades of 

the communications industry;” they were the basis 

for communications for the first 80 or so years of 

telecommunications. Most of the tubes we encounter 

are the leftovers from a bygone era. Our interest in 

them and their performance is varied and diverse. 

Some of these artifacts of that era continue to be 

essential to our activities and will be so for the 

foreseeable future. You can be reasonably certain that 

all the 6SA7s that will ever be made are in existence 

now, and their number is dwindling daily. 

 

This is the first in a series intended to address many 

of the issues attendant to the testing and use of 

vacuum tubes in the current environment. To quote an 

advertisement of the John Deere Company from the 

early 1980s, “There are no simple solutions, only 

intelligent choices.” In that spirit, I offer information 

which can be validated and upon which intelligent 

decisions can be based with regard to testing and 

evaluating vacuum tubes.  

 

A milestone publication is Tube Testers and Classic 

Electronic Test Gear by Alan Douglas (Sonoran 

Publishing Company, 2000). A few antique radio 

booksellers (e.g., Electric Radio magazine at 

www.ermag.com) still offer it. Used copies can often 

be found on www.abebooks.com. It will be referred 
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to often. Anyone interested in the details of tube 

testers and test gear will find this book a treasure 

trove of information and insight. 

 

This article may also be considered an extension of 

the excellent article by Brian Belanger, “Tube Tester 

Basics” in MAARC’s Radio Age, December 2013, 

pages 9-12. 

 

Confusion in the Current Environment 

 

There is currently a great amount of debate and 

controversy about testing tubes and interpreting the 

results. If you search eBay auctions, you are aware of 

that marketplace in which claims can be very confus-

ing. Much of the confusion is due to the basic nature 

of vacuum tubes and honest controversy about how 

best to evaluate them. Some of the confusion results 

from innocent misinformation. Some tube sellers 

may not realize that their tube testers are not 

operating properly. 

 

Another factor is that in many cases, users of tube 

testers are expecting them to operate to a degree of 

precision they were not designed to deliver. Most 

tube testers were designed and produced for the 

service trade, in which the only desired result was to 

determine whether a tube was capable of providing 

acceptable performance. Many were simple emission 

testers. Also note that these testers were mostly used 

in isolation, without an opportunity or reason to 

compare results between testers. Most tube testers in 

use today were built 50 or more years ago. Age, 

storage in poor environments and in many cases, 

abuse in a tester’s past may have affected various 

components which adversely influence its testing 

results. Simply applying the calibration instructions 

used by the manufacturer to align new production 

units from the factory 50 years earlier is often 

inadequate. 

 

In the heyday of the vacuum tube, many manu-

facturers, with varying degrees of success, marketed 

different designs of testers intended for the service 

industry.1 Much of that activity was motivated by 

attempts to circumvent the ingenious 1935 Hickok 

patent.2 Hickok devised the dubious term “Dynamic 

Mutual Conductance” to identify their testers using 

it. That patent resulted in an extensive family of 

Hickok testers which continues to be considered by 

many as the “gold standard.” Competing manufac-

turers adopted various alternative designs that 

yielded different methods for testing tubes in the 

attempt to market lower cost testers. These compro-

mises often resulted in significant tradeoffs in 

accuracy and the development of manufacturer-

specific evaluation results. 

 

There were many other more elaborate tube tester 

designs that went well beyond application in the 

service trade, generally claimed to be “laboratory” 

evaluation testers. The Hickok 539 series and its 

Western Electric KS derivatives, the Triplett 3444 

shown on this page, and the incredible Weston/

Daystrom CA-1630 were examples of more elabor-

ate testers. As of this writing, testers made by 

Amplitrex and the MaxiMatcher are popular. 

Dynamic curve tracing is another elaborate method 

for evaluating and matching tubes.  

—————————— 

1. Douglas, pp. 23-103. 

2. Douglas, p. 48. 

Triplett’s last tester, the Model 3444-A, is highly 
regarded. Note the nice touch of internal lighting of 
the meter face and roll chart. Even this elaborate 
tube tester has its limitations! 
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This situation was not limited to the U.S. Manufac-

turers in foreign countries also designed tube testers, 

many of them as good as any made in the U.S. Some 

examples are AVO,3 Funke, Neuberger; there were 

many others. The Russian Kalibr L3-3 is thought by 

many to be one of the best tube testers ever built. 

 

All of this is indicative of the variety and diversity of 

choices available in testing and evaluation of tubes. 

The objective of these articles is to provide informa-

tion that will be useful in sorting out the variables in 

the options to test tubes, selection of appropriate 

testers and interpretation of test results.  

 

An Independent Evaluation Standard is Required 

 

To bring clarity to these issues, we must have a way 

to establish a basic and rigorous method for establish-

ing the characteristics of specific tubes. The process 

must be open and basic so that a wide variety of 

observers can be satisfied that the results are valid 

and of sufficient substance to be used as a standard of 

comparison with other tube testing methods in order 

to judge their validity. The objective of this article is 

not to develop a formula that can be applied to select 

a specific type of tube tester. Rather, it is intended to 

provide information of substance to support individ-

ual decisions concerning selection and use of tube 

testers. That will be done later, after we are satisfied 

that we have the testing capability necessary to 

support further investigation. 

Starting with the basics—a given tube has certain 

technical characteristics—our quest is to discover 

with a high degree of confidence what the tube will 

do, and how its discovered characteristics relate to the 

standards that the manufacturer intended. To do that, 

we need to determine what conditions must be im-

posed on the tube for a valid test and what data we 

need to obtain from the test. The conditions must be 

known from information published by the manufac-

turer. Tube manuals are the typical source for such 

data. 

 

Building a Reference Tube Tester 

 

The first observation is that there is no such thing as 

the perfect tube tester. There are always tradeoffs 

depending on how certain you want to be about the 

characteristics to be quantified, and how confident 

you want to be in their accuracy. The first decision is 

which characteristics need to be determined. 

 

A tube has a large number of characteristics for which 

it can be tested, but it has long been settled that the 

most important characteristic of an amplifier tube is 

transconductance (gm).4  

 

To quote Austin Eastman,5 “Of the three tube con-

stants (mu, plate resistance and gm), gm indicates most 

clearly the condition of a tube, by decreasing in 

magnitude as the tube becomes old. This fact is made 

use of in many commercial tube testers where a fixed 

alternating voltage, usually at 60 cycles, is applied to 

the grid of the tube, and the alternating component of 

the plate current is read by an ammeter, no plate load 

impedance being used.” 

 

It is clear that our focus should be on 

testing for gm. That was also clear to the 

tube tester manufacturers; almost all of 

the higher quality testers attempt to 

provide a gm value for the tube under 

test. The manufacturers of tubes pub-

lished specific values for gm in tube 

manuals under specified operating con-

ditions. These will be the reference 

points for this project. However, we 

must be aware that these values are 

___________________________ 

3. Douglas, p. 23 

In spite of its “haywire” appearance, this bench test setup is a 
laboratory-level test fixture for evaluating vacuum tubes. 

 

__________________ 
4. The abbreviation gm will be used for 

transconductance. 

5. Austin V. Eastman, Fundamentals of 

Vacuum Tubes (New York: McGraw Hill, 

1937), p. 69. 
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commonly referred to as “design center” values 

and are not guarantees.6 A bit of experimentation 

with these parameters immediately impresses one 

with the sensitivity of the gm measurement to 

changes in the static conditions on a tube. The 

testing capability must be able to measure the 

parameters with a high degree of accuracy if we 

are to obtain valid, consistent, and repeatable 

results.  

 

“Mutual conductance, a term coined by Alan 

Hazeltine in 1917 and later known as transconduct-

ance, is a measure of a tube’s actual amplification: 

the ratio of change in plate current to the change in 

grid voltage which caused it”.7 

 

The basic circuit for direct measurement of gm is 

simply that of a standard voltage amplifier with 

special conditions.8 Use of modern test equipment 

and some careful circuit design makes it possible 

to obtain direct measurement of gm to a high 

degree of accuracy. 

 

It is not my intent to go into extensive design detail 

concerning the “Haywire Tester” (HT) shown on 

page 4. No new science is being invented here; this 

unit is simply an amplifier circuit with some addi-

tional features and access points to allow measure-

ment of the required parameters. If a tester is to yield 

accurate and repeatable results, all of the test con-

ditions must be applied with a high degree of 

accuracy, including the filament voltage. The test 

setup also must be sufficiently robust to allow the 

tube to “cook” under the specified test conditions for 

extended periods.  

 

The Haywire Tester photograph shows a metal 6L69 

in the copper colored chassis on top of the power 

supplies. That chassis is the heart of this test 

capability. This particular tube is marked RCA Victor 

and presumed to be well used. When this photograph 

was taken, the tube had been cooking at the test 

conditions for 30 minutes. The power supplies 

deliver adjustable regulated DC to the bias, screen 

and plate circuits. The filament voltage is adjusted to 

6.3 VAC by the General Radio Variac under the 

scope. The Fluke meters are showing 250V on the 

plate and screen, and -14V grid bias. The yellow 

Hickok meters are measuring 62 ma. plate current 

and 4.6 ma. screen current. Once the static conditions 

have been established, the AC test signal is applied to 

the grid circuit and the resulting AC current devel-

oped in the plate circuit can be calculated using an 

accurate voltmeter and the precision plate load 

resistor. 

 

A Hewlett Packard audio oscillator that supplies the 

AC drive signal is just outside the photo at the upper 

right; the input HP voltmeter, also out of the photo, is 

measuring the 1V drive signal at 1000 Hz. In this 

case, the voltage reading on the HP meter under the 

scope is 0.055V, which is developed across a 

precision 10-Ω resistor. Doing the math, that equates 

to a gm of 5500 µmhos. RCA’s published bogey 

values for a 6L6 under these test conditions are 6000 

µmhos, 72 ma. plate current and 5.0 ma screen 

current. My shorthand expression for the results from 

this test would be 5500/62/4.6. 

 

The oscilloscope is showing the waveform of the 

signal across the 10-Ω load resistor to verify that the 

output signal is a clean sine wave. On a tube such as 

the 6L6, with –14 volts bias level and 1 volt drive is 

such that this should not be a problem. If a tube is 

driven into distortion, the measurement of the output 

voltage could be compromised and we don’t want the 

tube to be driven into nonlinear operation for testing. 

—————————————-- 

6. I will address the subject of allowable variation from the 

stated “bogey” values in a subsequent article in this series. 

7. Douglas, p. 5. 

8. RCA Tube Manual RC-14 (1940), p. 13,; Douglas p. 10. 

9. The metal 6L6 is the most often used vacuum tube for 

test purposes. They are plentiful, draw considerable plate 

current, and deliver high levels of gm. Heavily used 6L6s 

often develop significant grid current and runaway behav-

ior. Metal 6L6s may be ugly, but they can be electrically 

excellent and are usually inexpensive. 

A late Hickok 6000A. This model has the extra switch 
positions and sockets to test most later tubes, including 
Compactrons. In good condition and calibrated, these 
serve well as service testers. Earlier testers in this 
family, including the 600 and 800, perform well if you 
don’t need to test later tubes. 
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Don’t Miss the Banquet at 
RadioActivity 2014! 

 

The blue insert in this issue provides details about 

this year’s RadioActivity meet. Many of us who 

collect antique radios particularly appreciate the 

attractive styling of classic vacuum tube radio 

cabinets prior to the inelegant fake wood grain 

cabinets that came later. Whether you call it Art 

Deco, Machine Age styling, or streamlined design, 

we collectors cherish those interesting radio 

cabinets of a bygone era. 

 

We are fortunate to have recruited as our 

RadioActivity 2014 banquet speaker one of the 

country’s experts on that topic. A native Washing-

tonian, Jim Litz currently lives in Chantilly, 

Virginia. Jim is the President of the Art Deco 

Society of Washington and the owner of Deco-

Rations Antiques (which also has an on-line store). 

He has authored five books on Art Deco and is the 

editor/publisher of the Art Deco Society’s quart-

erly magazine, Trans-Lux, and is currently work-

ing on a series of books on automotive design. if 

you have questions about Art Deco or Deco 

designers, Jim will likely be able to answer them. 

 

There will be displays of splendid Art Deco radios 

at RadioActivity this year, and Jim Litz will make 

this topic come alive for those who attend the 

banquet. While there may be a few banquet tickets 

available at the door, we strongly recommend that 

you pre-register and get your tickets in advance so 

you will not be disappointed. Note that the cost of 

banquet tickets this year is actually less than last 

year. And, don’t forget that banquet attendees may 

win some rather nice door prizes. ■ 

For small signal tubes with low bias levels, the AC 

test signal is reduced to 0.3 volts to maintain linear 

operation. 

 

As an observation, some would say that this 6L6 is a 

bit substandard in its performance, but it is quite 

possible that this tube is actually NOS and passes the 

manufacturer’s specifications. More about that in a 

later chapter. 

 

If any MAARC member would like the full schematic 

of this test setup and detailed information and/or 

assistance in building it, I will be pleased to provide 

the necessary support. The objective here is to verify 

that we have a method for definitively applying any 

reasonable set of test conditions to a tube and then 

applying an AC test signal that will permit us to 

measure gm directly. The remainder of this exploration 

is dependent on “buy in” of this fact on the part of the 

reader. 

 

There are many cautions that must be observed about 

using a setup of this type. Besides the shock hazard, 

the power supplies are capable of delivering large 

amounts of energy. If a tube is operated under the 

wrong conditions it can easily damage the tube being 

tested or the power supplies. The 10-Ω precision 

resistor is a General Radio standard and is protected 

by a fast-acting fuse. Operation of a test fixture of this 

type requires the operator at all times to be aware of 

what is happening, especially in case of a short or 

runaway. If an attempt is made to test a shorted tube, 

copious amounts of smoke may be generated. It can 

be very difficult to push the smoke back to where it 

belongs. In spite of its haywire appearance, this rig is 

a serious engineering test fixture, far removed from a 

typical tube tester. 

 

Use of the Insights from Test Results 

 

Results from these measurements will serve as the 

baseline characterization of tubes used in evaluation 

of their performance against manufacturer’s specifica-

tions. It will also provide the essential information  

needed to understand how the results obtained from 

various tube testers compare with the actual perform-

ance of a tube. 

 

In subsequent chapters of this series, additional infor-

mation will be provided on the Haywire Tester and 

how its unique capabilities can provide many more 

options and opportunities for testing than have 

previously been available. Additionally, I will 

explore the claims of many about what an NOS tube 

is and why that term is almost never used properly. 

 

Future articles will also explore some of the most 

common testers in use today and evaluate their 

strong and weak points. In exploration of these 

issues, we can expect to encounter some interesting 

information that may assist in solving some 

mysteries and possibly providing some surprises. I 

look forward to sharing these with you. I also solicit 

your comments and observations on these issues. ■ 
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W illiam Dubilier, born in New York City in 

1888, was a pioneer in early wireless tele-

phony. He also made important contributions to capa-

citor development. His story deserves to be known 

more widely. 

 

Dubilier dropped out of high school and did odd jobs 

to support his family. In the March 1938 Radio-Craft 

article cited under Sources, Dubilier said “I first 

became interested in radio when I read in the local 

papers that Marconi was coming to this country to 

lecture on his wireless telegraphy apparatus in 1903.” 

Once he became fascinated by wireless, he took 

electrical engineering courses at the New York 

Technical Institute and Cooper Union. To make a 

living, after classes he delivered telegrams until 

midnight. 

 

In the 1904-05 period he experimented with wireless 

technology, purchasing equipment from Hugo 

Gernsback’s Electro Importing Company. During part 

of this time he worked as an inspector for Western 

Electric in New York. Around 1906, he began 

working for A. Frederick Collins, another important 

wireless pioneer. 

 

A. Frederick Collins had formed the Collins Marine 

Wireless Telephone Company in 1903. Its name was 

soon changed to the Collins Wireless Telephone 

Company. The year 1903 was remarkably early for 

anyone to form a new business focused on wireless 

telephony. Fessenden’s successful use of the Alexan-

derson alternator for that purpose did not occur until 

1906. Danish inventor Valdemar Poulsen had patent-

ed his arc transmitter in 1903, but Poulsen’s technol-

ogy was far from ready for the marketplace. Collins 

was certainly what one could call an early adopter! 

He decided to focus on arc transmitters (as opposed 

to alternators) to generate the continuous waves 

necessary for voice transmission. Lee de Forest and 

others made the same decision. 

 

Thorn Mayes’ book, Wireless Communication in the 

United States, documents how, in 1909, Collins’ com-

pany, along with three other wireless companies, 

merged into the Continental Wireless Telegraph and 

Telephone Company. Collins became its Technical 

Director. Like some other early wireless companies, 

Collins’ firm, and subsequently, Continental, empha-

sized public demonstrations of wireless and aggres-

sive stock selling based on unrealistic claims. 

Continental did not last long. Although Collins was a 

respected engineer, in 1913 he and some other Contin-

ental officers were convicted “for using the mails to 

defraud in selling worthless stock.” In the March 1938 

Radio-Craft article Dubilier noted that during 1907-08 

he had demonstrated Collins’ wireless telephone 

equipment in New York City. Fortunately for Dubilier, 

he left Collins’ company before the legal troubles 

began. The Radio-Craft article cited above quotes 

Dubilier as saying “In 1906 I was associated with the 

Continental Wireless Telegraph and Telephone 

Company.” Dubilier must have meant that he was 

working for Collins’ company, which later became 

part of Continental. 

 

Based on what he had learned about arc transmitters 

during his work with Collins, Dubilier formed a 

William Dubilier: Wireless Pioneer 
And His Companies 

 

BY BRIAN BELANGER 

William Dubilier in mid-career. 
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company of his own—the Commercial Wireless 

Telephone and Telegraph Company—and developed a 

compact arc transmitter. It operated with either hydro-

gen or alcohol surrounding the arc. In June 1909 

Dubilier demonstrated a wireless telephone system 

for visitors to the Alaska-Yukon Exposition in Seattle. 

It is unclear whether at the time of the Exposition 

Dubilier was still working for Collins or whether he 

had formed his own company by then. The Exposition 

director commented “It is the greatest achievement of 

the age.” 

 

False claims about “firsts” are commonplace. The 

author of the report in Website 3 under Sources says 

this 1909 demonstration was “the first ever that could 

successfully transmit a voice rather than just the 

clicks of Morse Code. . .” It may have been the first in 

Seattle, but of course  

Fessenden had successfully 

transmitted voice in 1906 

with his Alexanderson al-

ternator. By 1909 several 

people had successfully 

made transmissions with 

Poulsen-type arc transmit-

ters. Interestingly, at the 

time Dubilier predicted 

that one day “every car 

would have a portable 

wireless telephone to call 

for help in case of a break-

down.” Dubilier’s demon-

stration in 1909 was very 

short range, presumeably 

just from one end of the 

exposition hall to the other. 

While an arc transmitter 

was used, the documenta-

tion does not indicate the type of receiver used. 

 

Mayes’ book quotes a 1951 letter from Dubilier in 

which he says, “When I went to Seattle in 1909 I 

organized, with a few friends, a small company 

called Commercial Wireless Telephone and Tele-

graph Company and the big station I built in Seattle 

was for this company.” In the Radio-Craft article 

noted above Dubilier stated that his company was 

formed in 1908. Orin Dunlap’s book Radio’s 100 

Men of Science stated that Dubilier’s company was 

created in 1910. Based on the preponderance of 

evidence, 1909 seems like a more likely date than 

either 1908 or 1910, but I cannot be sure given the 

contradictions in the various sources. 

 

In the same letter, Dubilier said, “Mr. Collins did 

considerable research work with the arc that Poulsen 

introduced and I helped him with that work. It was 

really constructive and for the first time showed that 

an arc apparatus to produce continuous oscillations 

necessary for telephone work could be made weigh-

ing but a few pounds instead of many tons. . . They 

however, were very unstable and there was great 

difficulty in producing a stable arc without the large 

heavy structure and magnets, such as were later 

developed by the (Federal) Wireless Telegraph 

Company, the licensees of Poulsen in America.”  

 

The letter quoted in Mayes’ book refers to “the big 

station I built in Seattle.” This apparently referred to 

a transmitter installed at an amusement park. The 

1938 Radio-Craft article quoted Dubilier as saying: 

Dubilier’s compact arc radiotelephone transmitter, circa 1910 (left). The right 
sketch shows the interior detail. The arc operated in an atmosphere of either 
hydrogen or alcohol. 

 

The receiver Dubilier used for his demonstrations in 
Seattle. It may have been a crystal receiver, but the 
old photo is too fuzzy to discern that. 
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“It is not generally known that I operated the 

equivalent of a broadcasting station as early as 1909. 

The novelty of receiving music through the air 

appealed to the owner of an amusement park in 

Seattle. He fitted up a crude receiving set and erected 

a sign ‘Listen to the Wireless for 10 c.’ Strangely 

enough, every time I visited the amusement park and 

attempted to listen-in, I was told that the apparatus 

was out of order. The receiver was working, but there 

was no music to pick up—for the simple reason that 

I was not at the transmitter to operate it!” 

 

Dunlap claimed that Dubilier’s Commercial Wireless 

Telegraph and Telephone Company secured contracts 

with the Russian government and even sold a 

wireless telephone system to Czar Nicholas. Dubilier 

established companies in Europe, too. Gernsback’s 

1927 Radio Encyclopedia says that in addition to 

being Technical Director of the Dubilier Condenser 

Company, Dubilier was also involved in the Dubilier 

Condenser Company, Ltd. of London, the Deutsche 

Dubilier Kondensator Gellschaft in Berlin, and La 

Protection Electrique Capart-Dubilier in Paris. He 

held over 300 patents even at that early date. 

 

At the 1912 Potlatch Festival in Seattle Dubilier 

again arranged public demonstrations of wireless 

telephony. Contemporary newspaper headlines called 

him a “Wizard Youth.” Website 2 includes an article 

from Technical World Magazine from April 1912 

describing Dubilier’s radiotelephone experiments. It 

noted how compact Dubilier’s equipment was com-

pared to that of others: “The Dubilier instruments are 

not noticeably different in principle from the wireless 

telephone devices of the past, but they are compact. 

Instead of great coils of wire and oscillators as big as 

a dining room table, the Dubilier apparatus is re-

duced to marvelously small dimensions, while any 

commercial lighting circuit gives all the 

power that is necessary.” (The fre-

quency of those transmissions was 100 

kHz.) 

 

Blake’s History of Radio Telegraphy 

and Telephony shows a rotating spark 

gap that Dubilier developed, a quenched 

gap of his design, and, shown to the 

right, a water-cooled microphone cap-

able of handling 700 watts. 

 

In building his radio apparatus Dubilier 

needed capacitors. At the beginning of 

the 20th century, wireless experimenters 

did not have good capacitors available. Some still 

used Leyden jars or homemade capacitors with alter-

nating sheets of thin glass and metal foil. Dubilier 

came up with the idea of using thin mica sheets as the 

dielectric, and before long, the use of mica capacitors 

became widespread. Dubilier obtained a patent and 

attempted to convince the Navy to use his mica 

capacitors. Howeth’s History of Communications-

Electronics in the United States Navy describes what 

happened: 

 

Early in 1916 Mr. William Dubilier submitted a mica 

condenser for test. It failed to meet the 

requirements of the Navy or to fulfil the claims 

of its inventor. Hill, Radio Aide at the New York 

Navy Yard, believed Dubilier’s idea possessed 

merit and drew up specifications for such a device 

requiring, among other things, that they be in 

metal containers so that the generated heat could 

be radiated faster. By December of the same year, 

By 1910 Dubilier had a wireless telephone capable of 
transmitting reliably from Seattle to Tacoma (30 miles 
distant). In 1911 a government radio station at 
Tatoosh, 128 miles distant, also heard the signals.  

Dubilier’s 1911 water-cooled microphone (water tubes not shown). 
At the time, vacuum tube modulators had not been invented, and 
microphones were often just inserted into the antenna lead. By 
carrying the full antenna current, they got rather hot. 
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with Hill's advice, Dubilier had improv-

ed his product and the Bureau pur-

chased 1,000 of them. In the mean-

time Firth, of the Wireless Specialty 

Apparatus Co., not at all happy at 

the prospect of losing the lucrative 

Leyden jar business, entered the mica 

condenser field and sold the Navy 750 

condensers in the same month. 

During the next several years both 

manufacturers sold large numbers of 

these condensers. Following the war 

Dubilier brought an infringement 

action against the Wireless Specialty 

Co., but the suit was settled prior to 

court decision. 

 

This citation suggests that Dubilier had 

a manufacturing operation in place by 

1916. Presumably, his Commercial 

Wireless Telephone and Telegraph Com-

pany had at least some factory space that 

could have been used to manufacture 

capacitors for the Navy. This govern-

ment order must have led Dubilier to 

believe that there was a future in capaci-

tor manufacturing. According to Dunlap, 

in 1917 Dubilier established the Ameri-

can Dubilier Condenser Company. Wiki-

pedia states that he founded the Dubilier 

Condenser Company in 1920. While 

there may be confusion about exactly 

when Dubilier got into the capacitor 

business in a big way, the fact is that his 

timing was good. As the entertainment 

radio broadcasting craze swept the 

country beginning in 1921-22, the need 

for reliable inexpensive capacitors shot 

up, and his company was in place to 

meet the growing demand. 

 

Dubilier apparently experimented with aircraft radio 

systems beginning early in the teens. Howeth noted 

that the Navy purchased type CS-350 aircraft sets 

designed by Dubilier and built by Sperry. 

 

Dubilier must have spent quite a bit of time in 

Europe around the time of World War I. England’s 

government was so impressed with his work they 

encouraged him to establish a factory there. In May 

1915 the French government was keenly interested 

in his demonstrations of aircraft radio systems, and 

urged him to embark on research on anti-submarine 

electronics, which he did. 

This ad for its Super-Ducon shows how Dublier’s company hoped to 
break into the battery eliminator market, which began to take off in 
the mid-1920s. Notice the company name is Dubilier Condenser 
and Radio Company. Later the “Radio” was dropped. 

 

My December 2012 Radio Age article about the 

Dynergy AC receiver mentions how Dubilier got an 

exclusive license to the critical Lowell-Dumore 

patents on AC operation. Alan Douglas’ article in the 

1998 AWA Review is the best source of information 

regarding how Dubilier was an innovator in develop-

ing a successful battery eliminator technology using 

those patents. The above ad pictures Dubilier’s 

“Super-Ducon” B eliminator. Frank Pagano has noted 

that the early version of the Dubilier B eliminator 

used an RCA type UV-196 tube, but a later version 

used a Raytheon type B tube. According to Douglas, 

Howard Armstrong’s former assistant Harry Houck 

joined the Dubilier Condenser Company in 1923 and 
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began work on the Ducon. Sales were launched late in 1924. RCA and 

Dubilier reached an agreement whereby RCA could also use this 

technology. The result was RCA’s Uni-Rectron and Duo-Rectron units 

of 1925. Note that the company name in the Ducon ad is Dubilier 

Condenser and Radio Company. Majestic and Philco also obtained 

patent licenses from Dubilier to sell B eliminators. 

 

In 1933 his company merged with the Cornell Radio Co. to form 

Cornell-Dubilier. (I could find no information about the Cornell Radio 

Co. prior to this merger.) Cornell-Dubilier became a leading supplier 

of capacitors of all types. But Dubilier’s company had plenty of 

competition from other capacitor manufacturers during the golden age 

of radio, e.g., Aerovox, Amsco, Mallory, Sangamo, Solar, Sprague, 

Tobe, and a few others. 

 

In 1939 Cornell-Dubilier introduced a new line of test instruments,  

e.g., capacitor analyzers, bridges, and decade boxes. The Model BF-50 

capacitor analyzer was quite popular, and now and then they still turn 

up at MAARC 

monthly auctions. 

You Tube even has 

a video of a fellow 

restoring one. Later 

models such as the 

BF-90 also show 

up. Note that in the 

ad at the left, the 

word “capacitor” is 

used, rather than 

condenser. 

 

C-D offered a line 

of “Quietone” radio 

Left: An early Dubilier 
“Micadon” mica capacitor. 
Note the patent date of 
1920. 
 
Right: A circa 1930 ad 
touting the use of Dubilier 
capacitors for audio 
amplifiers. 

 

Left: Cornell-
Dubilier’s 1939 
capacitor analyzer. 
The company also 
offered capacitance 
decade boxes and 
bridges. 
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A partial catalog page from the 1940s, with a few examples of the kinds of capacitors C-D offered. 

noise filters for insertion between a radio’s line 

cord and the electrical outlet. They were designed 

to reduce noise from household electrical noise 

sources such as oil burner motors, vacuum 

cleaners, and mixers. C-D’s 1939 catalog listed 

various categories of interfering devices and 

specified which Quietone filter model was judged 

best for that particular type of device interference. 

 

For decades Cornell-Dubilier published a fine tech-

nical newsletter called the CD Capacitor. The 

National Capital Radio & Television Museum 

library has nearly a complete run from 1940 into 

the 1960s. This publication contains a wealth of 

good information about electronic theory and 

practice, and of course, is particularly good with 

respect to capacitors. 

 

When World War II broke out, Dubilier again 

turned his attention to anti-submarine technology 

and approaches to safely disabling electromagneti-

cally detonated mines. Much of this work was 

probably classified, so it is unlikely to be found in 

the popular radio press, either at the time or later. 

 

In the postwar era, Cornell-Dubilier continued to 

be a successful manufacturer of capacitors and test 

instruments. In the 1970s, CDE antenna rotators 

were popular. At that time Cornell-Dubilier 
This C-D ad from the 1950s illustrates the types of 
products offered during that era. 
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Electronics was a division of Federal Pacific Electric 

Co. Antenna rotor operations were based in North 

Carolina. 

 

By the 1960s Dubilier had been awarded more than 

600 patents for capacitors and other radio technology. 

Early in his life he was involved in the patent 

brokerage field, having establishing the Radio 

Patents Corporation in 1917. 

 

Unfortunately, there are sad legacies of Cornell-

Dubilier. The August 2013 Radio Age had a brief 

item (p.13) regarding a former Cornell-Dubilier 

factory in New Jersey that is now a superfund site 

because of toxic materials in the soil.  

 

Dubilier died in 1969. Cornell Dubilier Electronics, 

Inc. still exists, with corporate headquarters in 

Liberty, SC. It manufactures high-quality capacitors, 

and is said to be the largest manufacturer of power 

capacitors in North America. Check their website 

noted under sources. 
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Websites 

 

1. http://www.cde.com 

 

2. http://earlyradiohistory.us 

(enter Dubilier into the search box and you will turn 

up several scanned documents about him) 

 

3. http://www.historylink.org/index.cfm?

DisplayPage=output.cfm&file_id=8832 

 

4. http://en.wikipedia.org/wiki/

Dubilier_Condenser_Company ■ 

Today’s Cornell-Dubilier logo. I find it comforting to 
know that there are U.S. electronics companies that 
began when radio was an embryonic technology and 
are still in business! 

Today CDE provides a variety of specialty capacitors 
for 21st century technologies, such as this laser 
pumping capacitor, an application that William 
Dubilier could never have imagined when he began 
making mica capacitors in the World War I era. 

http://earlyradiohistory.us
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Scanning Disc Television Lecture 

 

At 2 p.m. on Saturday, June 7, National 

Capital Radio and Television Museum 

Director Brian Belanger will give a talk 

about scanning disc television during 

the 1920s at the Bowie Public Library. 

Did you know that television pioneer 

C. Francis Jenkins lived here in the 

D.C. area in the 1920s? The illustrated talk will 

include images such as a picture of his transmitting 

station W3XK in Wheaton, MD. Admission is free. 

The Bowie Public Library is located on MD Rt. 450, 

at 15210 Annapolis Road, next to the Bowie High 

School. 

 

Membership Offer Continued 

 

The Mid-Atlantic Antique Radio Club, the National 

Capital Radio & Television Museum (Bowie, MD), 

and the National Electronics Museum (Baltimore, 

MD) are continuing their discount membership 

program. If you are a MAARC member, but not a 

member of either of the other organizations, you may 

join either or both for the discounted membership fee 

of only $20 each. Take advantage of this special deal! 

(Members of either organization who are not 

MAARC members may also join MAARC for the 

discounted price of $20 for the first year.) 

 

Newsletters From Other Organizations 

 

MAARC exchanges newsletters with many other 

antique radio clubs around the country (and even 

around the world—for example, we get newsletters 

from Australia and Italy). Brian Belanger collects 

these and brings them to each MAARC meeting 

where you will find them spread out on a table. 

Browse through them, and if you see an article that 

you would like to have a copy of, let Brian know and 

he will make one for you at no cost—another benefit 

of being a MAARC member. These newsletters from 

other clubs are added to the library at the National 

Capital Radio & Television Museum where they are 

available to the public. (Actually, they are stored at a 

remote location, so if you wish to browse through a 

particular journal, you must notify Brian a couple of 

weeks before you come so he can bring them to the 

main museum building.) While visitors cannot check 

them out, you can read them at the museum and make 

photocopies there for a modest cost. 

 

National Capital Radio & Television Museum 

(www.ncrtv.org) News 

 

The Museum now has an amateur radio club that 

operates ham station K3RTV, which is equipped with 

vintage 1950s ham gear (Hammarlund, Collins, etc.) 

as well as a modern transceiver. Licensed amateur 

volunteers are needed to demonstrate the station to 

visitors. 

 

The Museum continues to offer vintage radio repair 

classes. These are ten-week, three hours per session 

classes taught by experienced instructors, and cover 

everything from radio theory to good soldering 

techniques and safety in the shop. 

 

The Museum could use additional volunteers in 

several areas. Docents who take adult visitors through 

the Museum to demonstrate the vintage equipment 

are needed. The Museum is offering a special 

program for Cub Scouts, Brownie Troops and similar 

children’s groups, and volunteers are needed there, 

too. This program teaches kids about things like 

sound waves and radio waves and encoding mes-

sages. All of these activities are rewarding and fun. 

Training is provided. Other areas where you might 

volunteer include selling museum surplus items on 

eBay, helping with fundraising, and repairing radios 

and TVs. If any of these activities interest you, 

contact Brian Belanger (contact information on page 

2) or the Museum: info@ncrtv.org, or call 301-390-

1020. 

 

Car Radios Ain’t What They Used To Be! 

 

Many modern car radios include a GPS navigation 

system, a Sirius/XM satellite radio, a CD player, plus 

USB and other ports into which one can plug a blue-

tooth device, an iPod, iPad, or a flash drive. 

Numerous websites provide long lists of download-

able old radio programs in MP3 format. For just a 

few dollars one can purchase a flash drive, download 

all the Fibber McGee and Molly or Jack Benny 

shows, and cruise down the highway (or be stuck in 

 Tidbits 

mailto:info@ncrtv.org
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traffic on the Beltway) listening to radio programs of 

the 1930s through 1950s. Is that good, or what? Just 

don’t look for Burma Shave signs on the Beltway. 

 

Clarification To The Cleaning and Polishing 

Bakelite Cabinets Tidbits 

 

The Tidbits article published in the February 2014 

issue of Radio Age was a compilation of tips and 

advice from various sources and should not be 

attributed to one author. The intent of the column was 

to support Joe Colick’s article about cleaning and 

polishing Bakelite cabinets. Bakelite and plastic radio 

cabinets are made with many different chemical com-

positions, so it is important to remind our readers to 

use caution when selecting from the different clean-

ing and polishing solutions available. We welcome 

any additional suggestions, tips, or experiences about 

restoring your Bakelite cabinet. Please send them to 

the editor of the February 2014 Radio Age issue, 

Domi Sanchez at 

 

radiodome@verizon.net 

 

Try Out The New MAARC Members-Only 

Website! 

 

There are many reasons to join MAARC. Here is a 

new and valuable one! On the bottom of the left 

column of the MAARC website home page 

(www.maarc.org) you will find a module called 

“Members Only.” It provides exclusive access to 

extensive content restricted to current MAARC 

members. (Dues must be paid as a condition of 

accessing restricted content.) 

 

In this module, MAARC members can register to 

gain access to additional Club resources. For ex-

ample, members may download past MAARC News-

letters, and past and new Radio Age issues, as well as 

update their own profile info in the site. This module 

displays a username and password log-in form. It also 

NOTE:  We received no classified ads 
this month, so that section does not 
appear in this issue. 

◄ Book your reservation 

at the Holiday Inn—Timonium 
for RadioActivity 2014 while 
rooms are still available at 
the special rate! 

displays a link to retrieve a forgotten password, a 

forgotten user-name, and to create an account (site 

registration). Users register by clicking the “Create an 

account” link and filling in at least the required fields 

marked with an asterisk (*). Next, the webmaster will 

finish the process by checking MAARC membership 

records. When the web-master verifies that the 

applicant is a current member, users will receive an 

email with their registration information. 

 

Once registered, a user can log in to the MAARC 

website by entering the username and password. 

Next, a top right menu “Members Only” will appear 

to members, and it provides access to the following 

resources: Radio Age, MAARC Newsletter, Member 

Info, Contacts, and Articles by Category. 

 

Other options will be available soon, since we are in 

the process of implementing a Discussion Forum and 

will offer a club email address in the form 

yourname@maarc.org to those who wish to have 

one. 

 

Access to this website content is an important and 

valuable reason to remain a MAARC member. Take 

advantage of it!  ■ 

Burstein-Applebee of Kansas City, MO, was a popular   
mail-order supplier of radio items during the 1950s. 

mailto:radiodome@verizon.net
http://www.maarc.org
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MAARC Your Calendar! 
Sun., May 18 MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 

1:30. Program: Vintage radio film. Display table: 3-tube radios. 

June 26-28 RadioActivity 2014 at the Holiday Inn Timonium. See blue insert 
for details. 

Sun., July 20 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Program: Vintage radio film. Display table: Advertising and 
ephemera (catalogs, brochures, etc. 

Sun., August 17 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 

1:30. Program: TBD. Display table: 4-tube radios. 

Sun., Sept. 21 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 

1:30. Program: TBD. Display table: 5-tube radios.  

Sun, Oct. 19 MAARC’s Annual Fallfest at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Details of this huge meet 
will be covered in future issues.  

(To check on upcoming hamfests, go to www.arrl.org and click on hamfests.) 


