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Presentation 

Limited to Receiving Tubes
and will not address

• Transmitting Tubes

•   Tungar Rectifiers

•   Phanotrons

•   Cold cathode rectifiers

•   Mercury-Arc Rectifiers

•   Gas filled tubes, Thyratrons, Ignitrons,       

Voltage Regulators

•   Photocells

•   Electron Ray Tubes

•   Cathode Ray Tubes



Organization

• Early transition to the “Modern Era”

• Joint activity between tube manufacturers and 
circuit designers

• Industry position after WWII

• Developments to meet new demands, TV

• Radio collection/restoration

• The audio craze - High Fidelity and “The 
guitar guys”

• Recent developments



RCA(Cunningham) 

Tube Releases

(by year)

Personal Perspectives:

• “Modern Era” started in 
1927, introduction of the 
27 and 80

• RCA held  the 
superhetrodyne patents 
and refused to license it to 
other manufacturers

• In 1930, in response to an 
anti-trust suit, RCA began 
licensing.

• 1931 was the beginning of 
development of superhet 
and tubes to establish the 
modern circuit

• 1932 was the beginning of 
massive releases.  By about 
1935, the basic modern 
receiver design had been 
established.

From paper presented by Bro. 

Patrick Dowd at AWA. Sept 1978



Great Advance for AVC

“Super Control” – Variable mu pentode

Note non-uniform winding of the 

control grid

Delayed cutoff of the variable mu 

tube allows for smooth AVC 

operation



End of “Prehistory” (Sibley)

• Prior to 1934, manufacturers assigned their own 
designations to tubes 

• Created chaos, only voluntary industry uniformity 
in numbering

• 1934, the industry established the Radio 
Manufacturers Association (RMA) to assign 
designations and be the repository for listed tube 
characteristics.

• Many tube manufacturers continued within specific 
designations, many of which were widely accepted 
e.g., RCA 8xx, 16xx, etc. Syl. 12xx, Raytheon RK-xx



Acorn Tubes

Early tube development for 

VHF-UHF frequencies.  Small 

size of elements to reduce 

capacitance and inductance 

made them suitable only for 

small signal applications.

Most often seen variants

• 954 pentode

• 955 triode, March 1935

• 956 remote cutoff pentode

• 9004, 9005 UHF diodes

Miniature tubes  introduced in 

1939 generally displaced new 

application of Acorns.  Later 

resurrected as miniatures 9001, 

9002, 9003, 9006



RCA Announcement of 

“New all-metal radio 

tubes” 1935

First types:

• 5Z4

• 6A8

• 6C5

• 6F5

• 6F6

• 6H6

• 6J7

• 6K7

• 6L7



The Beam Power Tube

• Developed in Europe, initially thought to be too 
expensive to manufacture by M-OS

• Shared with RCA – resulted in the 6L6 1936

• G.E.C. released the KT66 in 1937

• David Rossetti presentation on MAARC 
website, Past Events, Monthly Presentations

• https://maarc.org/wp-content/uploads/simple-
file-list/Monthly_Mtg_Presentations/Beam-
Power-Tubes.pdf 

https://maarc.org/wp-content/uploads/simple-file-list/Monthly_Mtg_Presentations/Beam-Power-Tubes.pdf
https://maarc.org/wp-content/uploads/simple-file-list/Monthly_Mtg_Presentations/Beam-Power-Tubes.pdf
https://maarc.org/wp-content/uploads/simple-file-list/Monthly_Mtg_Presentations/Beam-Power-Tubes.pdf


Beam Power Tetrode

• Note that the cathode is not 

round, but oblong.

• Electron flow in a sheet with 

tightly controlled tolerances  

between the control and 

screen grids.

• This basic design fostered  a 

basic power tube structure 

that endures to this day.  

• More on use of these tubes 

and variants in Audio Craze 

section.



Introduction of 

new Tube Types

• May 1938, Sylvania 

introduced the first 

“Lock-In” tube, the 

1231-later 7V7. 

Registration of new 

types ended in 1947.

• A predecessor to the 

button base widely 

used later on

• Some tubes, e.g., 7F8 

took advantage of 

lower capacitance and 

inductance to reach 

higher frequencies



Introduction of New Tube Types

• November 1939, RCA introduced the first min. 
tube types, 1R5, 1S4, 1S5, 1T4.  34 by war’s 
end.

• The lighthouse triode 1940

• Subminiature tubes

• Novar 1946  (12AU7 first)

• Button stem octal 1950

• Nuvistor 1959 – new types to 1967

• Compactron 1961

• Novar late 1961 (7868 was the first)



Accelerated Technological 

Developments Driven by WWII 

• WWII - the “First Technological War”

• Demands for specialized communications – 

both in quantity and at higher frequencies

• Huge developments in radar triggered 

before the war by the cavity magnetron

• Development of the VT Fuze

• Demand for electronics by domestic 

industry for wartime expansion



Development of the 6AK5 by 

Western Electric in 1943,

Radar IF Amplifier

The one on the right is 

notable that it weighed only 

9 ounces, had 100 dB gain 

with a 2 MHz bandwidth, 

and was completely stable  

with no adjustments.  Of 

particular importance was 

the low noise 6AK5 used in 

the smallest amplifier.  Use 

of the 6AK5 became the 

standard in all US and 

British WWII radars.

Three Successive Generations



US Vacuum Tube Production
1944 to 1978



Post War Reorientation 

of the Electronics Industry

• Demand for new radios, television 

• Atomic energy research, national air traffic 
control, missile defenses, additional 
commercial communications systems

• FM radio broadcasting

• 1955 was highest domestic tube production

• New production facilities

• Importation of tubes from overseas, Japan, 
Europe began to erode US dominance



RCA 1945 

Announcement

• Recommendations and 

larger form 

equivalents also 

specified

• 9 types announced 

with “Tentative  Data”



Adoption of Television

• Initially, TV receivers used existing tube types.

• The race for larger screens, circuit 

improvements increased demands on tubes

• New types and improvements to existing 

designs were introduced

• Color TV created a second “bump” in demand

• Transistors and imports reduced and virtually 

eliminated demand for US tubes



Sylvania Publicity

New Higher Current 5U4

5U4GB Button Base, New Envelope Improved 6CD6

19



The Audio Craze
• The term High Fidelity had been used as early as the 

Zenith Stratosphere in 1935.  

• The 2A3, was termed by Vacuum Tube Valley and 
Kittleson as “The Mother of High Fidelity”  It was the 
last industry offering of a large power triode (exception 
the WECo 300A, B) in the triode power output 
sweepstakes.  845 and 211 were transmitting tubes. 

• The 6L6 was a major advance, Zenith started using 
them in 1937.

• RCA began pilot production of the 6L6GC in October 
1959, closest thing to the KT-66 of 1937. 

• What many identify as a kickoff of the High Fidelity 
audio craze was the Williamson amplifier



The Original DTNW Circuit

1. Four stages, input voltage 

amplifier, phase splitter, 

driver, and output, all 

triodes

2. Output biased for Class A

3. High quality output 

transformer.  Primary 

100H min, max leakage 

inductance 30 mH 

4. 20 dB of feedback taken 

from the output secondary 

to the cathode of the first 

stage.

Many derived types which followed, often loosely called “Williamson-type” amplifiers, 

embody only some of its features and may or may not be very good amplifiers.



Reconstructed Original

Williamson



Access to High 

Quality Audio 

Sources

• The LP disc  
in 1948

• Open Reel 
Tape

• Stereo LP 
Disc  in 
1957

• CD in 1982

• Recent 
resurgence 
in demand 
for vinyl 
records

This Changed Everything in the US

Technics SL-1200



Ampex Open Reel Machines

Half track mastering quality 
600 with 620  May 1954

F4460 “prosumer” ¼ track stereo 

Open reel record/playback  1963



Demand for Higher Power

• The “pure” Williamson delivered only 15 watts of 
power, newer speaker designs required higher power 
with low distortion

• David Hafler and Herb Keroes formed Acrosound in 
1949 to manufacture high quality transformers

• Patented the Ultra-linear circuit in 1952.  (Ed 
Blumlein 1937)

• Hafler and Ed Laurent formed Dynaco in 1955.

• This development was combined with the original 
Williamson circuit, then modified (6AN8→7199)

• Long term disdain on the part of many for 
transistorized audio equipment for High Fidelity



Accelerated Demand for Amplifiers 

and Tubes

Acrosound Sales of 

Transformers

Acrosound UltraLinear II

Amplifier



McIntosh

• The company was co-

founded in 1949 by 

Frank H. McIntosh & 

Gordon Gow.

• The Unity Coupled 

Circuit, patented at the 

brand's inception, is still 

used today with vacuum 

tubes which “helps to 

impart a lifelike warmth 

and soul to the sound”. 

The McIntosh MC-75 Limited

Edition was released in 2000



New Businesses Created

Many New Companies/Products

• Hafler (est. 125,000 MK III, 400,000 Stereo 70)

• Fisher Radio (est. 100,000 500C)

• Harmon-Kardon

• Altec Lansing

• HH Scott

• Marantz

• McIntosh

• Bogen

• Heath (est. over 30,000 W5M)



This Interest in High Fidelity created new 

demand for specialized tubes

• US tube designs
– 5881 (6L6WGTB) Tung Sol 1950 uprated to 23 W

– 6550  Tung Sol, 42 W 1954 

– 6L6GC  RCA  30W 1959

– 7591, 7868 novar, Westinghouse, 19 W 1960

– 8417, Westinghouse, 35 W 1963

• Foreign tube designs
– KT66 Genalex (M-OV) 25W 1937

– EL34, Philips, 25 W, earlier EL37 Blackburn Mullard

– KT88 Genalex (M-OV) 42W  1956

– 12AX7 (Telefunken Berlin, Ulm, Mullard Blackburn, 
Philips  Bugle Boy Heerlen)

– The superlative Russian KT-120



The Kings of British Power Tubes
Genalex was the US marketing name for G.E.C.

Genalex KT66 Genalex KT88



More American Activity

Marantz 8B 

(1961-62?)

Altec 340A (1955)

First Commercial 

Use of T-S 6550



One of the Last 6550A run

 June 17, 1993

32



But Wait, There’s More!

The 300B Reborn Charles Whitener

CEO  (New) Western Electric

Rossville, GA



More Yet: The Guitar Guys

• Electronic amplification for guitar players 

has been an issue since the early 1930s.

• Tremendous demand for electronics to 

satisfy the guitar craze.  Many performers 

prefer vacuum tube sound and distortion 

from overdriving amplifiers

• Recent lookup identified 92 active guitar 

amplifier manufacturers



Fender Amps/Speakers

Fender Delux 1953
A Fender Bassman amp head 
with a 15”speaker cabinet



Some Others

4 ElectroHarmonix KT88 

power tubes inside a Traynor 

YBA-200 bass guitar amplifier

Mesa-Boogie “Mark IV” - a 
guitar combo amplifier



High Quality Audio and Guitar 

Amplifiers

• Both classes of amps require many of the 

same tube types

• With some exceptions, the new old stock 

tubes are considered most desirable by the 

audio enthusiasts

• Available from many sources

• Recent military activity in Europe has made 

access to tubes made in Russia difficult



Status of the Tube Supply

• New Sensor is the owner of EHX, Mullard, Tung-
Sol, Genalex Gold Lion, Sovtek & Svetlana. 
However, Russian tubes can no longer be exported.

• Shuguang just returned after a 5+ year hiatus due to 
a fire -  questionable and variable quality

• Psvane is a spin off of Shuguang.  Psvane & Linlai 
are the premier Chinese tube brands and their 
quality is excellent. 

• JJ is an independent manufacturer in the Slovak 
republic – successor to Tesla

• Many eyes on the new WECo for new additions to 
their product line



A Tube Worth 

Your Attention

• The New (2017) Tung-

Sol KT-120.  This is a 

new tube design from 

the Russian tube plant in 

Saratov, Russia

• Plug in for KT-88 with 

minor rebiasing

• A plug for Viva Tubes, 

Easthampton, MA.



Thanks for your Attention

• Paul Hart

• 11255 West Rd.

• Roswell, GA 30075

• pkharthave@gmail.com

• 770-299-1640

• 678-677-6547

mailto:pkharthave@gmail.com
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