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Presentation Organization 

• A quest for methods of evaluating vacuum 
tubes 

• Hickok’s “genius circuit” - its effect to the 
present 

• Date coding – does it matter? 

 Sylvania/GE inquiry 

A chart relating different manufacturers codes 

• Research on tube information 

RCA information releases 
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The Quest 

• Chaos about tube test results 

• Research the literature and “prior art” 

Engineering teaching texts 

Industry practices, IRE 1950, General Radio, 
other elaborate testers 

• Build a “no excuses” tester to verify 
performance as the manufacturer did 

• Use that information as a basis for 
evaluation of other test methods 
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Schematic of Lab Tester 
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Jagundo Tester  
RadioActivity 2014 
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Tube Tester Chassis 

Filament Transformers and Multiple Socket Detail 

not Shown on Schematic 
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The Hickok “Genius Circuit”  

and Legacy 
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Simplified TV-7 Gm Test 

Circuit   
From military manual, pg. 16 

 

U.S Department of the Army, 

Technical Manual TM 11-6625-

274-35 dated 30 June 1960 to 

Change 5, 30 March 1976. 

 

 

For brief review and discussion.   

 

Note provision for adjusting both 

sides of the bridge for calibration. 

 

Filament arrangement not shown, 

but significant. 
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Perspectives on Calibration  

and the issue of Calibration Tubes 

• Hickok has left many clues as to calibration 
techniques.  They used calibration tubes. 

Adjustments provided in TV-7 series 

Calibration instructions for 6000 and others using 
shunt pot for transconductance calibration 

Schematic notations in other testers 

• Use of AC surrogate technique does not require 
calibration tube, but is very coarse 

Contrary conclusion: Calibration tubes are 
required 
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The Ubiquitous 

Calibration Tube 

The Metal 6L6 

 

 A huge number were 

made – lots to choose 

from 

 

 Durable 

 

 Inexpensive  

 

 Glass tubes are fine 

 

 Many sources offer to sell 

you a calibration 6L6 
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Calibration Tube Dilemma 
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• Each type of tester is set up differently 

• Hickok apparently closely guarded their 

standard test tubes  

 Web information, Daniel Schoo 

• Even if you could find one of the originals 

today, you couldn’t trust it 

• New calibration tubes must be created 

• Many assumptions are required, increasing 

complexity and controversy 

• A 6L6 is not all you need  



Selection of a Calibration Tube 

• Hickok testers use the same frequency signal 
and filament voltage  

• 6L6s can exhibit different tendencies in leaking 
filament into the signal 

Mike Higgins on Bogey Tubes – Radio Age, 
January 2015 pgs. 13-14 

Daniel Schoo, others 

• To separate the ones that do from those that 
don’t, you need to switch the filament 
connections 

12 



Filament Connections on the TV-7 
H-S Format 539B, C, 6000 series 

Left Switch Pin   Right Switch Pin 

A open   P open 

B 1   R 1 

C 2   S 2 

D 3   T 3 

E 4   U 4 

F 5   V 5 

G 6   W 6 

H 7   X 7 

J 8   Y 8 

K 9   Z open 
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F-R format applies to TV-3, TV-10, 539A, 600, 800, Western Electric 

To be sure, look up 6L6 on the roll chart of your tester. 



Implications of Hickok Design 

• The filament leakage issue for all tubes 

Do you have to check each tube twice and average? 

Affects all tubes being tested 

• The tube being tested drives the meter directly 

Many tubes don’t have the power to drive the 

meter without overdriving the tube 

• Unique circuit and test conditions make it 

impossible to relate gm readings to actual 

transconductance 
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The Quest for the Ideal Tube Tester 
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Issues in Regard to Dating Tubes 

• Enormous amount of information is available 

on tube dating. 

Ludwell Sibley, Bro. Patrick Dowd – RCA Archives 

Lots published, Tube Lore, The Tube Collector 

Many varying locations, not easily accessible  

• Gaps still exist in our knowledge 

Currently addressing the gap in codes of non-RCA 

tubes from about 1935 to after WWII 

Sylvania project because I was “seeing things” 
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Sylvania Coding System  

• Sylvania had been using a manufacturing date 

code for many years 

• Started in 1943 as two digits under the tube ID 

• 1945-46 it was expanded to three 

• A great help was that Sylvania made lots of 

tubes for resale by others 

• This code continued far into the days of open 

coding adopted in 1946 (until about 1957) 
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1943 6F6G       1946 6U7G 
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6F6G  L 3 

CHS tube  12/1943 
6U7G  A6M 

Sylvania dated 9/1946 



1952 Sylvania 2A3 Branded NU 
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NU branded 2A3  A2M 

January 1952 

Early double plate 

NU branded 2A3 A2M 

Base with 1953  13th  

week warranty date 



RCA Branded 7A8 
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RCA 7A8 

1951   9th week 

Dot = purchased type 

RCA 7A8 

Sylvania L0B 

December 1950 



Rare 6D6 
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A late 1945 Sylvania tube branded 

Silvertone.  Sylvania had started 

adding the location, but soon went to 

“3 under”.   



Sylvania Inquiry 

• Other than RCA, major gaps exist regarding 
date coding in this time period 

• Looking at many manufacturers and resellers 
is extremely valuable 

• Best examples are GE (before Ken-Rad 
acquisition), Philco, Raytheon, Zenith 

• M-R program is a valuable tool  

• A chart is needed for easy access to a broad 
look at tube coding practices in the industry  

22 



Researching the RCA Archives 

• The following information is taken from the 

TCA Data Cache provided to TCA members 

in July 2011. 

• They amount to about 7000 pages, from 37 

product management binders from the RCA 

Archives, obtained by Bro. Patrick Dowd 

and donated to the Antique Wireless 

Association. 
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45-1 
 1950 release  

- reason 

unknown 

 

 Gives release 

date as 

3/1/29 
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45-2 
 45 changed to 

purchased 

type 

 

 Source: 

Sylvania 

 

 March 1955 
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45-3 
 Type can no 

longer be 

purchased 

 

 June 25, 1957 

 

 End of an era 

26 



12AX7-1 

 Introduction 

date in 1947 

 

 “Identical to 

the 12AU7 

except for the 

grid”  

 

 (plate is not 

carbonized) 

 

 May 1947 

27 



12AX7-2 
 12AX7A 

Superseded 

12AX7  in  1960 

 

 Cincinnati 

manufacture 
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12AX7-3 
 Interim 

construction at 

Harrison only 

 

 Mid 1960 

 

 Appears that 

Harrison was 

making short cage 

tubes 

 

 Apparently 

marking issues for 

conversion to the A 

 

 Don’t tell anybody! 
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12AX7-4 
 12AX7WA 

Release 

 

 Early 1964 

 

 Ruggedized  

12AX7 

 

 Direct sale to 

government 

only 
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12AX7-5 
 Product 

announcement 

 

 A has double 

helical heater to 

reduce hum 

 

 Short cage 

assembly to reduce 

microphonics 

 

 Has anybody ever 

seen a 12FQ8? 
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12AX7-6 
 Internal WECo 

letter – testing 

12AX7 on 

Cardmatics at -1V 

bias & 100V  

 

 Western:  Tubes       

don’t meet spec. - 

by large amount 

 

 Manufacturers told 

them they had no 

complaints.  Not 

going to fix it. 
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Wrap-up  

• Hope you enjoyed the discussion 

• More to come in the future if desired 

• Thanks for your attention 

• Next RadioAge article on tube behavior and 

testers 

• For a copy of the slides with color 

PKHartHAVE@aol.com.  Use “Timonium” in 

Subject line. 
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