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T his is the second installment of a series 

dedicated to testing vacuum tubes as well as 

evaluating and understanding the various tube testers 

currently available. Some references will be made to 

source material contained in the presentation made at 

RadioActivity at Timonium, Maryland, in June 2014. 

That presentation is available on the MAARC 

website at 
 

http://maarc.org/images/sgpls_img/ra2014/

TheInsideStoryonTubeTesters.pdf 
 

Each slide has a sequential number on its lower right. 

References in this article will be made using those 

numbers and the slide title. The laboratory test setup 

demonstrated at RadioActivity 2014 is shown on 

page 3. 

 

In the first installment, the case was made for 

development of a gm
1 test capability for vacuum 

tubes that matches the manufacturer’s original speci-

fications. This is necessary to evaluate accurately a 

tube’s performance and to judge the performance of 

tube testers. I acknowledged that this is intended to 

establish a reference. If a less elaborate testing capa-

bility is available that will accurately predict a tube’s 

performance in a practical circuit, that may be suf-

ficient in practice. To reach conclusions on the via-

bility of alternative testing methods, we need a basis 

of knowledge of such security to provide an accurate 

reference authority. Multiple claims are made on 

behalf of various tube testers and tubes offered for 

sale, especially in the case of tubes of high economic 

value. As the stakes increase in the future, access to 

accurate test evaluation will become more essential. 

Legacy tubes continue to age, and more tubes of 

recent manufacture (some of questionable utility) will 

become more dominant. This is especially important 

in high-end audio equipment. Serious electronics 

collectors of vacuum tubes and equipment must have 

reliable means to sort good tubes from bad. 

 

So far, this discussion has been focused on measuring 

gm. A tube tester must also evaluate other tube 

characteristics, most critically to provide a test for 

shorts before further testing. Some higher end testers 

also provide a sensitive leakage test. Any internal 

(Continued on page 3) 

—————————————- 

1. gm will be used as the abbreviation for transconductance 

throughout this document. 
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short in a tube will immediately identify it as unfit for 

service. A shorted tube could damage electronic 

equipment or a tester if a gm test is attempted. Various 

tube testers implement shorts tests differently as well 

as other tests, such as gas and cathode activity. 

Because of the variability of their implementation, 

those tests and their relative performance will be 

addressed in the evaluation segment on individual 

tester characteristics. Tube testers also need to 

provide tests for rectifier tubes and smaller diodes.  

The laboratory tester has no testing capability other 

than gm. Before testing an unknown tube on the lab 

tester, it must be screened for shorts on a conventional 

tube tester. 

 

Characteristics of the Laboratory Tester 

 

To place what we can learn from the lab tester in 

perspective, we must be aware of its unique character-

istics. The starting point is the circuit, reproduced 

here, and also available for access in full-scale from 

the record of the Timonium presentation.2 Building 

and operating the lab tester has provided some 

(Continued from page 1) capabilities not available except in other rigorous 

implementations of tube testing equipment.3 

The tester’s unique advantages are as follows: 

 

1. Virtually any set of test conditions can be applied 

to a tube. This provides the opportunity to test tubes 

at manufacturers’ stated test conditions as well as to 

mimic operation in actual circuits that may differ 

considerably from the manufacturers’ test conditions. 

It also provides the capability to observe the varia-

Laboratory transconductance tube tester as demonstrated at RadioActivity 2014. 

————————————— 

2. MAARC’s website (maarc.org) contains the slides from my 

presentation “The Inside Story on Testing Tubes” under 

RadioActivity 2014, including slide 7 that provides a schematic 

of this tester. 

————————————— 

3. This method was repeatedly recommended by RCA, e.g., RCA 

Tube Manual RC-26 (1968), p. 543. 
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tions in a tube’s gm as the test conditions are changed. 

 

2. Test signal amplitude can be varied while observ-

ing the output waveform to ensure that the test results 

are valid. 

 

3. Precision measurement of gm is obtained by use of 

accurately calibrated circuit components and meas-

urements. The level of accuracy obtained is limited 

only by the accuracy of the components and measure-

ment methods used. 

 

4. Accurate control of filament voltage is available to 

make repeatable tests and to test for “cathode 

activity.” The filament supply is derived from 

common transformers with a Variac in the primary 

for precise control of the filament voltage. Accurate 

filament voltage is an often overlooked but very 

important factor in accurate testing of tubes. For the 

sake of simplicity, the circuitry for supply of filament 

power is not shown on the schematic. 

 

5. The power supplies used with the tester are capable 

of continuously delivering the voltages and currents 

used in testing. This allows “cooking” a tube for any 

length of time under selected conditions; this is 

especially revealing in the case of power tubes. 

Extended operation (more than 5 minutes) of a tube 

that is gassy or has a “poisoned grid” and is prone to 

runaway will usually reveal that behavior. 

 

6. Perhaps the tester’s greatest advantage is that its 

implementation is timeless. It operates the tube under 

test in a circuit that utilizes the fundamental opera-

tion of vacuum tubes as amplifiers. It could have 

been built in 1940,4 it has been built in the present 

and it can be built in the future. It is not dependent on 

any arbitrary standard calibration tube or arcane 

method of measurement. It is simply an assembly of 

components and fundamental measurement capabil-

ities. 

Software-generated version of the schematic of the laboratory transconductance tube tester. 

___________________________ 

4. Before about 1940, practical AC voltmeters were not readily 

available. It is also possible to measure gm and other tube 

characteristics using bridge circuits, which was the usual method 

before the appearance of compact and stable AC voltmeters. A 

milestone in making gm measurements directly was the 

introduction of the Ballantine Model 300 AC VTVM (pictured on 

page 5). 
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This tester also has disadvantages: 

 

1. Functionality is limited. The tester places a tube in 

what is essentially an amplifier circuit to test for gm 

under conditions that can be varied. As built, it cannot 

make any other tests, such as for shorts, leakage, hum 

or microphonics. 

 

2. There is no roll chart, no established set of criteria 

for determining whether a tube is acceptable for use. 

The operator must consult manufacturer’s technical 

information to make decisions about a tube’s viabilty. 

This is made more complex because of the realities of 

tube behavior, addressed later in this article. 

 

3. As implemented, the tester has a small number of 

dedicated sockets. There is no switching capability to 

set up for various types of tubes. The tester could be 

expanded to accommodate any tube type, but this unit 

is not intended as a routine tube tester. Sockets can be 

wired to test any particular type of tube as necessary. 

 

4. The power supplies are capable of providing con-

siderable energy. Shorts or mistakes in settings can 

destroy the tube being tested and/or damage the 

tester. A quick-acting fuse in the plate circuit protects 

the precision plate load resistor in case of a short that 

may develop during testing. Such shorts can develop 

when a tube is being stressed. Operation of the tester 

requires constant vigilance. 

 

5. Collectively, these issues require that the operator 

be skilled and knowledgeable in the characteristics 

and use of vacuum tube equipment and tubes. Most 

commercial tube testers require much less skill. 

 

6. After using it, other methods of testing tubes seem 

inadequate. 

 

7. As far as I am aware, there is no commercial piece 

of equipment available that duplicates the basic 

characteristics of this tester. It can be constructed by a 

person reasonably skilled in the fabrication of elec-

tronics equipment. A few very elaborate testers are 

available that can duplicate these tests, but they are 

cumbersome, troublesome, large, expensive, and also 

require significant operator skill to calibrate and 

operate. This tester’s accuracy is dependent only on 

the calibration of the external meters used and the 

operator’s interpretation of the results. There are 

other types of equipment and measurement techni-

ques available that can conduct measurements with as 

much or more detail than those described here. Some 

of them may be addressed in future articles. 

 

Construction of the Tester 

 

For anyone considering construction of a tester of this 

type, the following suggestions are offered: 

 

As can be seen from the schematic and photos, the 

tester is a collection of commonly available meters 

and power supplies connected to a relatively simple 

custom assembly of parts. That assembly is much less 

complicated than the average All-American Five 

radio. Accuracy of test results is dependent on the 

circuit elements selected. The tester demonstrated at 

RadioActivity and shown in the photo on page 3, 

used Hewlett Packard AC voltmeters, Fluke 27 

meters for DC voltage measurements, and IP-17 

Heathkit regulated power supplies. Current measure-

ments were made using common DC milliameters. It 

would be possible to use other less costly elements. 

Calibrated Heathkit AV-3s in good condition could be 

used for the AC measurements; common multimeters 

could be used for the voltage and current measure-

ments. 

 

It is not necessary that the power supplies be 

regulated; use of unregulated adjustable power 

sources would make operation much less convenient, 

but would not affect the validity of results. A high 

gain scope should be used to monitor the output 

waveform at all times to be sure that signals other 

than the test signal are not being included in the 

output voltage measurement. The plate load resistor 

of 10 ohms results in very low output signal voltages; 

the validity of the measurement depends on very low 

impedance in the plate circuit. Construction of a 

similar tester should be well within the capabilities of 

anyone with basic skills in electronics and 

construction.  

The Ballantine Model 
300 AC VTVM. Meters 
of this sort made it 
possible to construct 
practical circuits to 
measure transcon-
ductance directly.  
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question remains. What accept/reject gm values apply 

to a particular tube? The answer is surprisingly 

complex. 

 

No two tubes are exactly alike at “birth.” The 

characteristics of different examples of the same tube 

type may vary considerably as they age with use. Not 

all tubes age in the same way. Many vacuum tubes 

were shipped to consumers and OEM users without 

being tested. It is not unusual to encounter NOS tubes 

that are useless. The laboratory tube tester provides us 

with the option to measure the gm of a tube accurately, 

but unless the operator understands the expected 

characteristics of vacuum tubes, it will be difficult to 

reach valid conclusions about a tube’s condition,5 

history, and suitability for further service. 

 

Many diverse factors are involved in judging a tube’s 

condition. Besides electrical measurements, evalua-

tion of a tube is informed by visual inspection, 

knowledge of a particular tube type as well as deter-

mination of when it was manufactured and the identity 

of its manufacturer. 

 

Variability in Performance of New Tubes 

 

The first element of essential information is to 

determine how variable in characteristics a new 

vacuum tube might have been to meet the require-

ments of the manufacturer. During the heyday of tube 

manufacturing, much of this information was made 

available to a limited audience. Much of what we now 

know has come as a surprise, even to many of us who 

were involved in servicing and design of vacuum tube 

equipment. We now know more about vacuum tube 

manufacturing tolerances than we did then.  

 

When I was servicing and designing 

audio equipment, my reference auth-

orities were the technical characteristics 

and curves provided in tube manuals, 

presented as “typical.” I expected tubes to 

adhere to the typical performance values 

stated. At Aircraft Radio Corporation, we 

exclusively used GE 5-Star tubes because 

Conclusions 

 

Conclusions from constructing and testing tubes with 

the laboratory tester: 

 

1. It is possible to construct a tube tester that can 

serve as a basis for evaluation of tube characteristics 

in terms established by the tube manufacturer. 

 

2. Except for high value tubes and detailed studies of 

tube behavior, it is not practical for routine testing of 

vacuum tubes. 

 

3. Its results are repeatable and match well with the 

characteristics stated by vacuum tube manufacturers. 

 

4. It can reveal behavior characteristics of tubes 

which are not seen using less rigorous testing proce-

dures.  

 

Characteristics of Vacuum Tubes – Section 1 

 

The following discussion is Section 1 which addres-

ses the variability of gm characteristics when tubes 

are tested in accordance with manufacturer’s speci-

fications for new tubes. Section 2 of the discussion, 

the variability of test results when tubes are tested 

under different conditions, will be addressed in the 

next chapter of this series. 

 

Once a vacuum tube has been cleared of shorts and 

other fundamental flaws, the most important factor in 

its performance is gm. When testing capabilities are 

available that obtain accurate gm with application of 

the manufacturer’s prescribed test conditions, a major 

A Triplett Model 3444, enhanced to provide accurate gm 
testing. This arrangement permits accurate gm testing while 
preserving the additional features of this commercial tester. 
More details on alternatives to the laboratory tester will be 
discussed in future articles. 

 

_________________ 

5. Vacuum tubes can develop faults which were 

important in the past but are of much less 

concern today. Small levels of heater to cathode 

leakage was an issue in some tubes used in 

television and radar applications. Cathode 

interface in oscilloscope and computing 

applications is another. Some tube testers 

address some of these issues. This subject will be 

addressed in the coming articles on tube testers. 
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of their enhanced reliability and rugged design 

compared to commercial equivalents. GE provided us 

with detailed specifications showing permissible 

variations in performance. GE also provided engineer-

ing evaluation packages of tubes which included 

examples of tubes at the bottom, top and center point 

of expected performance against which to verify 

designs. 

 

Reference Sources 

 

For this discussion, my references include the GE 5 

Star data books6 and the information obtained from 

RCA archives.7 Tube manuals also provide funda-

mental baseline information.  

 

The first exhibit for this discussion is slide 12 used in 

the RadioActivity presentation in June 2014.8 This 

chart is an assembly of performance characteristics of 

tubes gathered from standardizing notices in the 

recovered RCA archives. For those wishing to explore 

in more detail, data on this chart includes various tubes 

including the 6V6, 2A3, 6BQ5, 45 and many more. For 

this discussion, data for the 6L6 will be considered. 

The test conditions are the same as those in RCA tube 

manuals which includes a bogey gm of 6000 µmhos. 

On that line we also see a factory minimum of 5550, a 

factory maximum of 6450, a customer minimum of 

5400 and a customer maximum of 6600. The factory 

minimum of 5550 is 7.5 percent lower than the bogey; 

customer minimum is 5400, 10 percent lower. 

Customer minimum is not defined but is also seen in 

other RCA documents.9 

 

These values indicate that some new RCA 6L6s can be 

expected to be below the bogey stated in the tube 

manual; some could be higher. This indicates that a 

new 6L6 could be accepted by RCA as within their 

new specification limits for a new tube with a gm from 

5550 to 6450. It would also be acceptable for a 

customer to have a new tube that could measure 5400. 

Examination of the tolerances for other tubes reveal 

similar or greater spreads. Earlier design directly 

heated tubes, such as the 2A3 and 45 are shown to 

have larger spreads. 

 

Next, let’s examine a premium 5-Star GE tube, the 

5751.10 This shows that a minimum of 900 µmhos is 

acceptable as is a maximum of 1600 µmhos. Earlier in 

the specification the bogey is given as 1200. That 

would make the low limit 25% less than the bogey. 

Also stated is that a further decline of 15% in gm is 

permitted with a 10% reduction in filament voltage.11 

This would mean that a gm of 765 µmhos would be 

acceptable for a new low limit 5751 with a 10% 

reduction in filament voltage.  

These numbers are surprising, but further investigation 

into the numbers for other tubes show that these 

spreads are not unusual.12 The obvious question is–

with these wide variations of performance for new 

tubes, even using the laboratory tester, how can you 

determine if a tube is 1) probably new and wonderful, 

2) used and still good or 3) still functional—works but 

should be discarded? 

 

Determination of Acceptable Performance Limits 

for Tubes 

 

Given the expected variations in new tube perform-

ance, it is clear how difficult these decisions can be. 

Using the laboratory tester as well as most commercial 

testers, a clean new tube can usually be identified and a 

turkey will quickly reveal itself. The many tubes that 

have seen some use, or tubes that are new but sub-

standard but have useful lives are the most difficult to 

evaluate. As time passes, the ability to make these 

________________________ 

6. These OEM books show up frequently on eBay. They are 

usually in loose leaf binders; many are incomplete. They provide 

detailed limit data on premium tubes, but not on the commercial 

equivalents. GE certainly had internal performance variability 

limits on their commercial tubes as did RCA. However, the limits 

on premium tubes can be helpful in understanding manufacturing 

limits on other tubes. 
 

7. The RCA information is from the Dowd-RCA archive, a 

holding of the AWA Museum. Much of the information used here 

was obtained from that archive and is quoted from publications of 

the Tube Collectors Association. 
 

8. Slide 12, presentation at RadioActivity 2014, “RCA Parameter 

Limits for New Tubes,” (see maarc.org). 
 

9. Exhibit A – Receiving Tube Tolerances. “Based on the 

‘customer limits’ maintained by the RCA Radiotron Division and 

representative of the values maintained by the industry as a 

whole.” TCA Publication “Thermionic Miscellany,” August 2006, 

page 33. 

________________________ 

10.  Slide 13, presentation at RadioActivity, June 2104, “GE 5751 

Characteristics Limits,” (see maarc.org). GE considered the 

12AX7 to be the “prototype” for the 5751, but there are 

differences between the two tube types. 
 

11. This is the basis for the “cathode activity” test available on 

some tube testers. 
 

12 See also “Test Limits for Glass Power Triodes,” Ludwell 

Sibley, TCA Tube Collector, Vol. 7 (2005), No. 2, page14. 
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and will continue to be done using commercial tube 

testers. This information is also useful to establish a 

basis for judgments about valuation of tubes in the 

eBay environment. Very few buyers or sellers have the 

capability of testing for actual gm; most sellers quote 

results obtained from commercial tube testers. To 

participate effectively in that market, it is very helpful 

to understand the significance of those test results. 

 

Specific Observations on two Popular/Valuable 

Tube Types 

 

The 2A3 and 12AX7 are both tubes of high value–it is 

also difficult to obtain reliable test results for them. 

More information on the reasons for this will be 

discussed in detail in subsequent articles on commer-

cial tube testers. Other high-power tubes, such as the 

6550/KT-88, EL-34/6CA7, and even the EL-84/6BQ5 

share many of these issues. 

 

2A3 

 

The 2A3 was a milestone tube; it is commonly referred 

to as “The Mother of High Fidelity.”14 RCA released it 

in 1933; it is still widely used today, and offshore 

manufacturers still make them. Good used 2A3s of US 

manufacture are valuable, new fresh examples are very 

valuable and original examples of the early single-plate 

design are highly prized. If you service equipment 

using 2A3s or buy or sell them, you have high stakes in 

your ability to effectively test them. Many offers to sell 

2A3s include inaccurate or downright fraudulent 

information. 

 

The 2A3 has a directly heated cathode which consumes 

6.25 watts of power; accurate filament voltage is 

especially important for an accurate test of directly 

heated tubes. The ability to reduce the filament voltage 

precisely 10% for a cathode activity test is essential. 

The tube is large for its maximum dissipation rating of 

15 watts; a 2A3 that is badly beaten up can still look 

fairly fresh. A bogey tube will produce a gm of 5250 

µmhos drawing 60 mA plate current at 250V and the 

bias of -45 V. A really good tube can draw 80 mA 

under these test conditions, but if it does, it should also 

be showing 5400 µmhos or more. If the tester cannot 

support these test conditions, many good and bad 

characteristics will be undetected.   

 

A really good 2A3 will deliver 5000 to 5600 µmhos.  

Anything over 5400 is unusual; anything over 5600 is 

determinations will become much more important given 

that the stocks of new and good legacy vacuum tubes 

will continue to diminish. In order to make these 

decisions, test results and general knowledge of tubes, 

including their manufacturer, construction, and dating 

are all important factors in tube evaluations. 

 

The conclusion is that judgments must be made based on 

total knowledge of a tube, in addition to the manufac-

turer’s expectations to estimate its value and suitability 

for continued service. Each person will develop indiv-

idual perspectives. The best we can do is to offer some 

conclusions based on experience in testing and using 

many tubes over many years. 

 

1. Most good new tubes are much less variable than the 

customer limits given above. Their results, however, 

tend to cluster below the bogey gm values. 

 

2. A power tube with a gm much higher than the bogey 

gm must be regarded with as much suspicion as a tube 

with low gm. A high gm tube can be dangerous, 

especially when used in a push-pull combination with 

another tube which has much lower  gm. 

 

3. Power tubes that have seen hard use may become 

gassy or develop “poisoned grids”; they may draw 

sufficient grid current to run away.13 Many tubes having 

this condition will pass the gas test on a commercial 

tube tester. The occasional new tube can also be a 

runaway. 

 

4. The cathode activity test is a valuable tool to sort out 

tubes with long hard service from new fresh tubes that 

are near the lower specification limit but have excellent 

long-term utility. 

 

5. Besides electrical testing, informed visual evaluation 

is essential in determining a tube’s suitability for ser-

vice. 

 

Renewed Inspection of Perspective 

 

The objective of building and using the laboratory tester 

is not to advocate that everyone needs one to make valid 

decisions about vacuum tubes. For high-value tubes, 

however, the information is very helpful, especially in 

the case of tubes which are notoriously difficult to test 

on commercial tube testers. The primary purpose is to 

gain information of sufficient validity to make judg-

ments about how well a given commercial tester 

performs its function. Most tube testing has been done 

___________________________ 

13. The occasional smaller tube can run away as well, but it is 

rare. 

____________________ 

14. Vacuum Tube Valley, Issue 12, Summer 1999, Cover and 

Page 4. 
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subject to concern because of possibly inadequate grid 

to cathode spacing. Such a tube is subject to 

catastrophic failure given shock or extended cycles of 

operation.  A gm reading of 4700 µmhos or lower is 

cause for suspicion. An excellent 2A3 will lose less 

than 5% of its gm in the cathode activity test. A tube 

that loses up to 10% can be considered acceptable for 

further service; more than that identifies it as a tube 

with a depleted cathode.  

 

A depleted cathode tube usually tests low to start, but 

not always.  I have an RCA 2A3 that measures 5000 

µmhos under the standard test conditions and loses 

20% of its gm in the activity test. A gm test will show 

the tube as excellent; the cathode activity test reveals it 

to have had a punishing past or a poor cathode from the 

start.  The tube appears fresh and clean. 

 

12AX7/ECC83 + Derivatives – 7025, 6681, 6EU7, 

12AD7, 6C10, 6BK11, 7689 etc. 

 

The 12AX7 is very difficult to test accurately because 

of the very low power level it is capable of delivering. 

Most tube testers use the output of the tube being 

tested to directly provide the energy required to drive 

the test meter. The standard test conditions for the 

12AX7 are -2.0 V bias and 250 V plate. The bogey gm   

is 1600 µmhos; the plate current bogey is 1.2 mA. 

Even many new 12AX7s do not reach this level of 

performance but in most low level circuits, bogey gm   

levels are not required.  Because of their economic 

value, it is important to salvage any 12AX7 capable of 

performing adequately. Many circuits designed for the 

12AX7 can operate satisfactorily with tubes with gm    

values down to 1000 µmhos–or even lower. For this 

reason, it is important to obtain accurate readings on 

12AX7s, including those testing below bogey. The 

laboratory tester reads the output signal using a 

sensitive AC meter which allows the tube to be 

operated under the same conditions in which it 

commonly operates in amplifier circuits. This provides 

accurate test results for 12AX7s, including those of 

low performance. 

 

It will be shown in the next segment about tube testers 

that in order to obtain sufficient signal for a reading on 

many commercial testers, a 12AX7 is often operated 

far outside its normal operating conditions. This com-

monly results in inaccurate test values, sometimes 

high, sometimes low. Some 12AX7s, rejected by 

commercial tube testers, can be revealed as having 

significant additional useful life. Some other testers 

may yield excessively high and misleading results. 

 

Next Installment 

 

The lab tester provides a method of accurately testing 

tubes to obtain results consistent with the 

manufacturer’s originally specified conditions. From 

historical data, it is now better understood that even 

new tubes can exhibit considerable variations in 

performance; we have reasonable expectations of the 

magnitude of those variations. 

 

In the next installment, we will explore a vacuum 

tube’s performance variations when operated at test 

conditions different from those at which a 

manufacturer has provided specifications. We will also 

begin an exploration of the test conditions selected by 

the most prominent tube tester manufacturers and the 

performance of commercial tube testers. ■ 
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The Radio Industry in the Mid-1930s—Part 1 
BY BRIAN BELANGER 

R adio Retailing magazine is one of the best sources 

of information regarding the status of the radio 

industry during any particular era. (In 1939 it became 

Radio and Television Retailing.) That magazine was 

aimed at jobbers, dealers, manufacturers, and service 

technicians. I recently acquired a number of 1930s 

issues. Fascinating reading! 

 

While the radio industry was not as devastated by the 

Depression as some other industries, sales of radios 

experienced a major slump in the early 1930s. Com-

panies with product lines that tilted towards expensive 

models found it difficult to sell their products to finan-

cially challenged consumers. The E. H. Scott Company 

of Chicago managed to survive the Depression by 

selling high-end radios to wealthy people, but many of 

its competitors did not fare as well. Manufacturers that 

had been prosperous in the late 1920s, for example, 

Majestic (Grigsby-Grunow), a company that had been 

the number one manufacturer for a brief time, filed for 

bankruptcy after the stock market crashed. Companies 

such as Emerson that featured smaller, less expensive 

models, did relatively well during those tough years. 

Cathedral radios like Philco’s “Baby Grand” sold 

briskly during the early 1930s, whereas consoles in 

elaborate cabinets tended to languish in showrooms 

even when prices were discounted. 

 

By the mid-1930s radio industry leaders were becom-

ing considerably more optimistic, seeing signs of 

increasing consumer demand. Steel and auto produc-

tion were both up. Widespread unemployment was 

showing some evidence of recovery. In addition to set 

makers’ optimism, the broadcasting segment of the 

radio industry was also doing very well as networks 

fined-tuned their program offerings to please listeners. 

Manufacturers such as Atwater Kent and Philco 

sponsored prime-time network radio broadcasts. More 

people were spending their evenings at home listening 

to the radio, and so radio ad revenue was way up. 

 

An editorial in the December 1934 Radio Retailing 

under the headline “Momentum” noted that “set, tube, 

and parts sales this fall are topping last year’s record by 

approximately 35 percent in dollar volume.” Some 

companies were sufficiently optimistic that they were 

introducing deluxe new high-end models. Zenith intro-

duced the 25-tube Model 1000-Z “Stratosphere” late in 

1934. It sold for $750. That is more than $13,000 in 

today’s dollars—imagine paying that much for a living 

room radio! E. H. Scott’s All-Wave 23 is another 

example of a mid-1930 radio that defied the myth that 

Depression-era consumer goods had to be low priced. 

 

Sales of 78-rpm records were increasing, and radio/

phonograph combinations were selling better. For all 

these reasons, optimism was widespread in the radio 

industry as the second half of the 1930s began. 

 

Auto Radios 

 

Traditionally radio sales were best late in the calendar 

year when the new models came out and when dealers 

encouraged consumers to buy a new console or table 

model as a family Christmas gift. Radio sales of living 

room radios traditionally slacked off during the 

summer months, so in the spring, dealers began push-

ing portable and auto radios. In the mid-1930s very 

few automobiles had radios, but car radio sales were 

growing. Dealers began to stress the idea of how 

pleasant it could be to roll down the highway on a 

balmy summer day with a baseball game on the radio, 

or how pleasant it could be to take your best girl to the 

lakeshore and park on a moonlit evening while 

listening to romantic music. (They should have warned 

you not to play the radio for very long with the engine 

off, because the car battery would discharge rapidly 

given the relatively heavy current drain of the auto 

radios of the day. If you were stranded in lovers’ lane 

with a dead battery, no one at the time had a cell phone 

to call for help.) It might be a long walk back to town. 

 

Most 1930s auto radios used the 6-volt car battery to 

power the tube filaments, but B+ power came from B-

batteries or from a dynamotor. By the mid-1930s, 

Mallory and some competitors offered vibrators that 

worked sufficiently well that a complete power supply 

could be built into the car radio, obviating the need for 

B batteries that had to be replaced periodically. In the 

second half of the 1930s decade Radio Retailing fea-

tured large ads for auto radios (like the 1938 Crosley 

ad on the next page) from almost all the major 

suppliers, e.g., Arvin, Zenith, Fada, Fairbanks-Morse, 

Emerson, American Bosch, Delco, RCA, GE, and 

Philco. Most aftermarket car radios of the era were 

priced in the $35 to $60 range (today, $600 to $1050). 
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To sell more auto radios, radio dealers were urged to 

team up with a nearby car dealer and offer a free trial. 

When a customer purchased a new vehicle, the car 

salesman might say, “Joe’s Radio Shop down the street 

has a special offer right now, whereby they will install 

a new car radio in your car, and let you try it out for a 

week. If, after a week, you don’t like it, they will 

remove it and there will be no charge.” The radio’s cost 

would be added to the bottom line of the car purchase. 

Of course the car dealer would get a cut when the sale 

was made. Experience showed that nearly all car 

buyers who tried a radio liked it so much that they 

would not want to have it removed. When a radio was 

installed in those days, it usually involved cutting holes 

in the firewall, and sometimes even in the dashboard, 

so if the consumer decided to forego the purchase, it 

could leave unsightly holes. 

 

The “Tube War” of the Mid-1930s 

 

During the 1920s quality control for tube manufac-

turing was less rigorous than it became later. While 

Western Electric managed to achieve high mean time 

between failure for the specialized tubes it manufac-

tured for use in the Bell System, most other manufac-

turers, especially the smaller ones, offered tubes that 

were not highly reliable. (Western Electric did not 

make tubes intended for consumer radios and did not 

sell tubes to consumers. Its unique designs were 

customized for Western Electric equipment and were 

considerably more costly than those for consumer 

applications.) 

 

Radio dealers and service shops often found replace-

ment tube sales to be a good money maker. Most 

offered free tube testing for their customers. It was 

common for them to encourage customers to replace 

tubes more often than necessary. Radio Retailing 

suggested to radio shops that they run ad campaigns to 

encourage regular replacement of tubes. A typical 

message might be, “You change the oil in your car 

regularly to keep the engine running well. Radio tubes 

grow weak with age and fail, so to keep your radio 

running well, we recommend that you change all the 

tubes in your radio annually.” Or, “In the fall, you 

replace your screen windows with storm windows to 

prepare for winter. To prepare for uninterrupted radio 

listening as the winter radio listening season begins, 

why not replace your radio’s tubes with new ones to 

ensure that you will not miss any of your favorite 

programs?” Given today’s high prices for good used 

1930s tubes, it is sad to think that people in the 1930s 

probably replaced and tossed out perfectly good type 

45 and 50 tubes. 

In 1934, 29 million replacement radio tubes were sold. 

Radio Retailing claimed that there were 140 different 

company brands of tubes offered for sale. There was 

much concern expressed at the time by service shops 

about discounted mail-order tube prices. Wholesale 

Radio Service Co. (Lafayette) and other mail-order 

companies advertised cut-rate off-brand tubes for less 

than the major tube makers. Sometimes these tubes 

were seconds from larger tube companies and some-

times they came from obscure lower-tier tube makers 

that saved money relative to the big companies by not 

having to budget for nationwide advertising or research 

activities. 

 

Service shops that offered free tube testing complained 

that some customers would remove the tubes from 

their radio, bring them in for free testing, and once they 

determined which tube or tubes needed replacement, 

they would order replacements from a discount mail-

order catalog rather than buy them from the service 

shop. Today we hear similar complaints from stores 

that spend time demonstrating merchandise to a 

customer only to have the customer leave and purchase 

the product at a lower price from an Internet seller. 

 

RCA strived to maintain a reputation that its 

‘Radiotron’ brand tubes were superior to most other 

tubes, but of course RCA’s list prices were higher than 

those of off-brands. On April 1, 1935, RCA’s tube 

consignment contracts were rescinded, and RCA 

announced new lower tube list prices—roughly 15 

percent lower. Retail dealers that had stocked up on 

RCA tubes and were selling them at the previous 

higher prices were reluctant to honor the new list prices 

in selling off their old stock, because that would cut 

into their profits. Many of RCA’s competitors in the 

tube business were aghast when they saw RCA’s new 

lower list prices. A few decided they had to match 

RCA’s price reductions, but most promised to retain 

their higher prices. 

 

C. F. Porter, Secretary of the Radio Dealers and 

Service Association, Inc. of San Francisco, wrote to 

Radio Retailing to express the concern of the members 

of his organization: 

 

Gentlemen: 

 

I have been instructed to inform all radio tube man-

ufacturers that the Radio Dealers and Service 

Association, Inc., of San Francisco, vigorously 

protests the recent reduction in the retail price of 

radio tubes and is strongly opposed to further 

cuts. 



Radio Age  April 2015 Attend RadioActivity 2015, June 25-27          page 13 

 

Our opposition to these reductions is based on 

the belief that this price cutting is merely a fight 

between two of our large manufacturers and the 

radio dealer, an innocent bystander, is the one 

getting hurt. 

 

The contention that at reduced prices we will sell 

more tubes is erroneous as we cannot honestly 

recommend new tubes where none are needed, and 

as those of the industry closest to the consumer, we 

know that a set owner only buys tubes as needed 

and does not object to the price, provided it is 

not exorbitant. Also to recommend new tubes 

where none are needed would be a direct viola -

tion of our motto, which is “For the Better-

ment of the Ethics of the Radio Profession.” 

 

The April 1935 Radio Retailing featured an article 

titled “Tube Makers Define Their New Policies.” The 

magazine invited several major tube companies (RCA, 

Tung-Sol, Raytheon, National Union, Ken-Rad, and 

Sylvania) to comment on how they viewed “the tube 

war.” Raytheon’s response is typical of those that 

opposed price cuts: “In our opinion, dealers are 

generally very much dissatisfied with these continual 

slashes of list prices on tubes. . .” Raytheon felt that 

prices should be raised rather than lowered, and 

committed to keeping list prices 6 to 10 cents higher 

than those announced by RCA. 

 

National Union also refused to meet RCA’s price 

reductions. It told Radio Retailing: “In the present 

chaotic condition of the radio tube industry National 

Union will continue to maintain for dealers and 

distributors the highest possible margin of profit.” 

 

Ken-Rad’s Vice President Roy Burlew bemoaned the 

price cutting, too: “I can only say that the price 

situation at present obtaining in the tube industry is a 

most deplorable one. It is unfortunate that it should 

appear necessary to market such a highly technical line 

solely on the basis of price, leaving the manufacturer, 

jobber, and dealer without much chance of profit.” 

 

Sylvania joined the chorus of companies that believed 

that prices should be higher, not lower, saying, 

“Hygrade Sylvania Corporation is definitely not in 

sympathy with the lowered list prices recently 

announced to the radio industry.” 

 

In the article noted above, Radio Retailing reported 

how E. T. Cunningham, President of RCA Manufac-

turing, justified RCA’s action: 

 

“This move was made having in mind the welfare of the 

dealer and the serviceman. Due to the increasing 

prevalence of cut price tube offers our retail agents 

reported it more and more difficult to obtain their 

proportionate share of the tube business in their 

territory. By reducing list prices we hope to narrow 

the retail differential which has existed between tubes 

offered for sale by cut price specialists and our own 

retailers. Thus the latter now should be able to get 

more of this business to which they are justly entitled. 

The decision to price certain tubes at ‘odd cents’ figures 

(59¢, 69¢, 89¢, 99¢) illustrates this point. To the 

consumer these list prices will appear more competitive, 

quality considered, with those tube prices they have 

been accustomed to seeing featured in the advertising of 

mail order concerns and other cut price stores.” 

 

We then pointed out the probability that such a move 

would likely result in immediate offerings of all types of 

tubes, including Radiotrons, at even lower bargain prices. 

 

“Possibly,” said Mr. Cunningham, “but every effort 

will be made to keep our discounts within reason so as 

to discourage this practice and it will be our 

objective, as before stated, to keep our dealers on such a 

competitive basis that they will be able to obtain a 

greater proportion of the business than they have in the 

past.” 

 

“Stabilizing the tube price market evidently is contrary to 

human nature at least during depression times. It 

has merely resulted in increasing cross fire in which 

radio consigned stocks were looked upon as a convenience 

and not as an obligation nor an opportunity to build a 

profitable business.” 

 

“Under the new plan a 20 per cent volume increase in 

replacement tube sales will return a slightly greater net 

dollars profit than under the old one—and that extra 

volume the live merchandiser should obtain because he 

can get a greater share of tube business and should be 

able to persuade more customers to buy more tubes.” 

 

“In justice to RCA I think it should be pointed out 

that my company does not manufacture private brands 

nor does it sell ‘seconds.’ Neither have we indulged in 

making inside private deals. RCA will continue these 

policies and will make every attempt to strengthen the 

competitive position of the dealer and service man.” 

 

Tung-Sol was one of the few tube makers that decided 

to compete with RCA head-on. Tung-Sol’s President, 

W. W. Harper, said that “Tung-Sol believes that it will 

(Continued on page 15) 



Radio Age  April 2015 Visit MAARC’s web site at www.maarc.org         page 14 

 



Radio Age  April 2015 Attend RadioActivity 2015, June 25-27          page 15 

 

Wanted: The National Capital Radio 

& Television Museum is planning an 

event in September during which a 

1940s comedy program will be re-

created. We need a “laugh meter.” 

Does anyone have a working sound 

level meter that the Museum could 

borrow for a couple of weeks? Contact 

Brian Belanger at 301-258-0708 or 

radiobelanger@comcast.net. 

 

Available: A metal cabinet RCA 

Radiola 33 was sold a monthly 

auction. It was missing a pot metal 

trim piece about 5 inches long, which 

recently was found. If you purchased 

this item, let me know. Contact Brian 

Belanger at 301-258-0708 or 

radiobelanger@comcast.net. 

Special Offer Continues:  MAARC 

members are eligible to become 

members of the National Capital Radio 

& Television Museum for a special 

discounted rate of only $20.  Museum 

members get invited to special events, 

receive the Museum journal Dials and 

Channels, and have access to the 

members-only website, with a wealth 

of rare digitized material. Join at 

ncrtv.org, or pick up an application 

blank at MAARC meetings. 

 

For Sale: New! Reproduction Zenith 

wood knobs. Zenith tone and station 

plastic tabs. Rubber grommets, 

washers, tuner supports, etc., for 

Zenith, Philco, Crosley, RCA and 

others. Rubber feet and chassis/motor 

supports for RCA 45 players, CD’s, 

DVDs of early radio courses and radio 

books. Some TV knobs for Pilot and 

Motorola models. Masks for Motorola 

VT71, VT73. Go to 

www.RenovatedRadios.com to see the 

full selection of radio parts I make. 

Don’t do Internet? Call me at (586) 

876-9802 and leave a message. Ed 

Schutz. 

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

be in the best interests of its distributers and dealers 

to meet the new [RCA] list price schedules.” He 

added that Tung-Sol’s consignment policies would 

not change. But, he also noted that Tung-Sol tubes 

would not be retail priced at odd-cents figures, (e.g., 

Tung-Sol would list a price of 60¢ rather than 59¢). 

 

Another development that was shaking up the tube 

industry in the mid-1930s was the introduction of 

metal tubes with octal bases, announced in the 

spring of 1935. General Electric had developed these 

radically new tubes, and RCA began to manufacture 

and champion them. Other tube manufacturers were 

uncertain whether metal tubes were going to be a 

success. Some had a “wait-and-see” attitude at first. 

Philco was a major competitor of RCA, and 

immediately bad-mouthed this new development, 

noting that metal envelope tubes had been tried 

earlier in England but had been unsuccessful. Philco 

stuck with glass envelope tubes rather than jump on 

the metal tube bandwagon. 

Another complaint by radio service shops at the time 

was the proliferation of new tubes. As new types 

continued to be developed, service shops had to 

continually increase the number of types in their 

inventories. “Why can’t the big companies standard-

ize tube types so that we do not have to stock dozens 

of different kinds?” they asked. RCA responded to 

this concern by publishing lists of “Recommended 

Tube Types,” urging designers to use tubes on that 

list in designing new radio models. The ad on page 

14, which appeared in Radio Retailing in 1940, is an 

example of RCA’s continuing effort to convince 

manufacturers to limit the number of tube types. At 

least some companies paid attention, because by 

World War II, no matter who did the design, the All-

American Five AC-DC radio nearly always used the 

same five tubes (12SA7, 12SK7, 12SQ7, 35Z5, and 

50L6). 

 

(This article will continue in a future issue of Radio 

Age.) 

(Continued from page 13) 

We were saddened to learn that 

MAARC member Barry Callis’ 

mother passed away recently. 

Our sympathy to Barry and his 

family. 

mailto:radiobelanger@comcast.net
mailto:radiobelanger@comcast.net
http://www.renovatedradios.com/
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MAARC Your Calendar! 
Sun., April 19 MAARC meeting at the Sully Station Community Center, 

Centreville, VA. See map below. Tailgating at 11:30, meeting at 
1:30. Display table: Vacuum-tube audio. Presentation: Dick 
Cassidy speaking on being a modern radio station engineer. 

Sun., May 17 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Display table: Cone speakers. Presentation: panel 
discussion on cabinet refinishing. 

June 25-27 RadioActivity 2015 at the Holiday Inn, Timonium, Maryland. See 
blue insert for details. 

Sun., July 19 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Display table and presentation: To be announced. 

Sun., Aug. 16 MAARC meeting at the Davidsonville 
Family Recreation Center. See p. 2 for 
map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table and 
presentation: To be announced. 

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