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Early Tung-Sol Transistors: Primarily known as a manufacturer of rugged electron tubes and automotive 

lighting products, Tung-Sol entered the germanium semiconductor business in the mid-1950s.  The photo at 

top above illustrates the range of germanium transistors manufactured by Tung-Sol until the mid-1960s 

when the company exited the semiconductor business.  The three small transistors in the lower left of the 

photo were marketed as “miniatures”, intended for hearing aid use.  The 2N64 is from the late 1950s/early 

1960s, and was second sourced by Tung-Sol for the Raytheon 2N63-65 series of audio transistors.  The 

three rightmost transistors are typical of Tung-Sol transistors from the late 1950s.  The power transistor 

types shown at top were major product lines for Tung-Sol.  With very few exceptions, all Tung-Sol transistors 

were germanium PNP alloy types, and the cases were painted a unique and easily recognizable “Robin’s egg 

blue”.  Consistent with the striking blue case color, Tung-Sol also developed unique and colorful graphics for 

the cardboard packaging used for their devices.  Shown above are examples of packages for power 

transistors (2N307), germanium diode (1N34A) and TO-5 transistor (2N425).  Tung-Sol continued to 

manufacture electron tubes during this timeframe and used similar packages for these devices as well.  
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Tung-Sol Transistors and Tubes: This July 1956 ad from Electronics magazine highlights some of the 

products available from Tung-Sol during the early days of transistor technology.   Tung-Sol had a long history 

as a manufacturer of electric/electronic devices, beginning in the 1900s as a pioneer in the design and high 

volume production of electric lamps, headlights and turn signal flashers for automobiles.  The product line 

was expanded in the 1920s with electron tubes for radios, and then later in the 1940s and 1950s to include 

a variety of specialty tubes such as TV picture tubes, proximity fuse tubes for military ordinance, computer 

and data processing tubes, and Hi-Fi audio tunes.  Following the lead of other electron tube manufacturers 

such as CBS, Raytheon, RCA and Sylvania to produce semiconductors, Tung-Sol began marketing germanium 

transistors and diodes in the mid-1950s.  As illustrated in the ad above, miniature and small signal audio 

transistors as well as larger TO-3 power transistors were offered.   During this timeframe, Tung-Sol 

continued to be a major supplier of automotive lighting products.  
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The First Tung-Sol Transistors: The first transistor technology was known as point contact – this was the 

type of the first transistor invented at Bell Labs in late 1947 and announced to the public in June 1948.  As 

the name implies, the point contact transistor was created by placing two tiny sharpened points in contact 

with a germanium semiconductor block.  The spacing, mounting pressure and geometry of the points are key 

factors determining the characteristics of a point contact transistor.  Most early transistor companies 

experimented with point contact technology, but manufacturing difficulties and lack of device consistency 

caused these companies to soon adopt junction transistor technology, which was developed at Bell Labs in 

1951.   Shown above is a section of the cover of the Tung-Sol in-house publication Life at Tung-Sol, Vol 6, 

No 1 dated 1953.  The magnified image is of an experimental Tung-Sol point contact transistor, with two 

wire points shown in contact with a germanium block.  The cover is captioned:  “A Tung-Sol engineer examines 

the giant magnified image of a Tung-Sol transistor mount on the screen of a contour projector.  Spacing 

between the two tiny parallel upright wires must be precise to a tolerance of one ten-thousandth inch.  The 

mount when imbedded in its solid setting will form a complete transistor scarcely bigger than a baked bean.”   

Tung-Sol did not commercialize its point contact transistors but did use similar technology for large scale 

germanium diode production.  The first commercial Tung-Sol transistors appeared in 1954/1955 and were 

alloy junction types.  
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Tung-Sol Miniature Transistors: Above are sections of an ad that appeared in the January 1956 issue of 

Teletech magazine that announced the commercial availability of miniature germanium PNP alloy junction 

transistors from Tung-Sol.  The small size of these transistors was intended to encourage hearing aid 

manufacturers such as Zenith, Sonotone and Acousticon to incorporate these devices into their products.  

Hearing aids were the first large scale consumer application for transistors, and leading semiconductor 

manufacturers developed miniature transistors to meet the limited space requirements of hearing aids.  In 

addition to the production of miniature transistors, note that the ad states: “The Tung-Sol semiconductor 

development program also includes a line of high frequency and high power transistors.”  By 1956 Tung-Sol 

had developed a comprehensive line of germanium alloy transistors and was advertising availability in 

production quantities.  
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Tung-Sol and Automotive Transistors:  The design of automobile radios was undergoing rapid change in 

the mid-1950s with the increasing availability of commercial transistors.  With decades of automotive 

lighting and vacuum tube experience, Tung-Sol was uniquely positioned to provide new technologies for car 

radios.  Shown above in a May 1956 ad are two major technological breakthroughs from Tung-Sol which had 

a substantial impact in auto radio design: (1) Tung-Sol developed a complete set of electron tubes for radio 

circuitry that could operate with only 12 volts of plate potential (as supplied by the car battery) and (2) 

Tung-Sol developed the TS-176 audio power transistor as a second sourced equivalent to the Motorola 

2N176.  With the Tung-Sol low voltage tubes and the audio power transistor, car radios would be built with 

many fewer parts and better performance compared with the existing high voltage tube radios on the market.  

These hybrid radios were very popular with car manufacturers for several years into the mid-1960s, when 

all-transistor designs were introduced. During this transition period, Tung-Sol sold large quantities of the 

low plate voltage tubes (known as Space Charge tubes) as well as power transistors.  Into the 1960s, Tung-

sol continued to supply transistors for the automotive radio market.   
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Tung-Sol High Power Germanium Transistors: There was a ready market for high power transistors in the 

1950s and 1960s for military, industrial and data processing applications.  Several early semiconductor 

companies specialized in these types of devices, including Delco, Motorola, and Tung-Sol.  One of the first 

successful high power transistors was the 2N174, which was registered with JEDEC in 1956 by Delco.  The 

unique “door-nob” shape of the massive metal case for this transistor provided a very effective heat sink 

which in turn allowed for very high ampere current handling capabilities for the transistor.   Following Delco’s 

lead, Tung-Sol second sourced the 2N174 and soon was marketing a range of these high power transistors - 

the above ad for the August 11, 1961 Electronics publication illustrates the types available from Tung-Sol.  

This was a successful product line until the mid-1960s.    
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Tung-Sol ET Replacement Transistors: With the increasing use of transistors in consumer products in the 

1950s and 1060s, there was a growing market for replacement transistors that were intended to be used by 

technicians and service personnel to repair electronic devices.  Many germanium transistor manufacturers 

developed replacement transistor product lines to capitalize on this market.  Notable examples include the 

following semiconductor replacement product lines: Sylvania “ECG”, RCA “SK”, GE “GE” and Tung-Sol “ET”.  

The top scan above is from the October 1961 issue of PF Reporter magazine and illustrates the complete set 

of Tung-Sol “ET” (Entertainment Transistor) transistors.  The lower scan is from the December 1962 issue 

of the same publication and provides more detail on these devices.  Its likely that Tung-Sol and the other 

major suppliers of replacement transistors were able to make a profit with these products by relabeling and 

marketing surplus devices or devices that didn’t quite meet published specs.  The Tung-sol “ET” products 

were heavily marketed and sold well.  
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2N425:  The 2N425/6/7/8 line of computer transistors was developed by Raytheon in the mid-1950s under 

contract with the U.S. Army Signal Corps and was registered with JEDEC by Raytheon in 1957.  This line of 

devices was very widely used into the late 1960s in military and industrial computer systems, and many 

semiconductor manufacturers second sourced these popular transistors.  For example, the Transistor 

Substitution Handbook, Third Edition, published by Howard W. Sams in 1962, lists the following companies 

as suppliers of the 2N425: C.P. Clare, ETCO, General Instrument, General Transistor, Industro, Kearfott, 

Motorola, Raytheon, Sylvania, Transitron, Tung-Sol and U.S. Transistor.   Prices remained high for these 

transistors, at over $4 in 1959 and over $1 in 1962.  Your Tung-Sol 2N425 is supplied NIB in the original and 

unique cardboard packaging developed by Tung-Sol.  

2N1313:  Tung-Sol was an active second source supplier of germanium transistors developed by other 

manufacturers.  The 2N1313 was one of the few transistor types developed specifically by Tung-Sol.  The 

company registered this transistor with JEDEC on Feb 29, 1960 with the following description: “The 2N1313 

PNP Germanium Alloy Junction Transistor is designed especially for premium high-speed, high-current 

switching applications.  Featuring a precise balance of the most wanted computer transistor characteristics, 

the 2N1313 offers improved performance at lower cost over most popular computer types.”  Because this 

transistor was late to the market and did not offer substantial performance gains over existing types, the 

2N1313 was not a major commercial success.  However, this is a rare and historically important germanium 

computer transistor - it represents a major effort by Tung-Sol in the late 1950s to become a leading 

transistor supplier with a high performing germanium switching device.  
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Tung-Sol Computer Transistor Data Sheet: Shown above is the data sheet for the 2N1313.  This type of 

documentation was typical of that supplied by transistor manufacturers to customers in large Handbooks or 

Data Books.  This device was documented with an 8 MC cut-off frequency, or switching speed, which is quite 

slow compared to competing computer transistors from this timeframe, and this factor may account for the 

low sales volume for the product.  After Tung-Sol exited the transistor business in the mid-1960s, the 

2N1313 was second sourced by ETCO, General Instrument, Industro and Western Transistor Corp.  
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Tung-Sol Dynaquad: Marketed as a 4 layer bi-stable germanium transistor, the Dynaquad was the trade 

name used by Tung-Sol for a group of PNPN switching devices introduced in the early 1960s and targeted 

for use in digital switching applications.  Multi-layer PNPN semiconductor devices were available from other 

manufacturers at this time including: (1) Trigistor from SSPI (2) Silicon Controlled Rectifier/Silicon 

Controlled Switch from GE and others (3) Dynistor by Westinghouse and, most famously (4) Shockley 4-

layer diode from Shockley Transistor Corp.  These devices were constructed with two or three leads and all 

had the property of performing high speed “on/off” switching analogous to the Thyratron electron tube. An 

advantage claimed for these devices over the standard PNP or NPN transistor structure was the reduction 

in the number of parts required to implement switching circuits.  The scans above are from 1961 Tung-Sol 

material describing the advantages of the Dynaquad, including a photo of a 100KC digital counter constructed 

using a small number of these devices.  Tung-Sol registered the Dynaquad in 1961 and 1962 with JEDEC as 

types 2N1966-68, and 2N2260-62.  These unique Tung-Sol devices sold in low quantities as digital integrated 

circuits with much greater functionality became available commercially.  
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The Last Tung-Sol Transistors: In 1963, Tung-Sol registered its first and only silicon transistor with 

JEDEC.  This device was the 2N2794 Field Effect Transistor, as shown in the 1963 ad above and in the 

JEDEC listing info.  The 1963 Eleventh Annual Transistor Data Chart published by Electronic Design News 

lists Tung-Sol as manufacturing only a handful of TS type germanium transistors and the two silicon FETs 

shown in the top scan.  The 1965 Semiconductor Reference Edition of the Electronic Design News lists Tung-

Sol as a rectifier manufacturer only, and no longer supplying transistors.  During this same timeframe, Tung-

Sol was involved in a business merger and in 1966 the company was acquired by the Studebaker Worthington 

Corporation, with a business focus on auto lighting.  The brief history of Tung-Sol semiconductors spans the 

decade from the mid-1950s to the mid-1960s when germanium technology was initially dominant but was later 

superseded by silicon devices, including integrated circuits.  Although the company developed some 

interesting devices in the early 1960s, including the Dynaquad and the 2N2794 FET, Tung-Sol never made 

the corporate investment required to enter the silicon era, and is best remembered for its broad range of 

“bright blue” PNP germanium alloy junction devices including power transistors, entertainment replacement 

transistors, hearing aid and audio transistors, and digital computer switching transistors.      

 

 

 


