






































Commercial Reasons for Tube Type Variation

License policy and Type Designations

In the US the main owners of tube patents were RCA (GE, Westinghouse) and AT & T (Western Electric).The
independent manufacturers either had to apply for licenses or to fear legal prosecution (but the US are large).
Here we find the special situation, that independent manufacturers used either the same or at least similar tube
designations and produced the same electrical tube types as RCA. So the total number of radio tube types in the
US during the 1920‘s was only in the order of 10. Besides that, the US setmakers tended to use rather a tube
more in their sets than using too secialized tubes.

In Great Britain the patent owners were the General Electric company (GEC) and the Marconi group. There
was founded a British Valvemanufacturers Association (BVA) [5],which dominated the tube business. But these
manufacturers all had their different tube designations. So we find a number of tube designations, which can be
estimated from the number of tubes different due to technical reasons multiplied by the number of
manufacturers.

In Germany the Telefunken Company, owned by Allgemeine Elektrizitats-Gesellschaft (AEG), which had links
to the GE in the US, and Siemens Company, was the owner not only of the tube patents, but also of most patents
related to the field of radio (only TeKaDe had a share in the tube patents). The Telefunken company had a very
restrictive licence policy and severely prosecuted non-licensed manufacturers. At the end of the decade
Telefunken had defeated all non-licensed manufacturers. The only survivors were the Valvo company
mentioned above, and a small manufacturer named Loewe, famous for its multiple tubes. [6], [7], [8], [9].

For instance Valvo, since 1927 a susidiary of Philips, was licensed in Germany only because there existed an
international cross-licensing treatise between Philips, Telefunken and others.

So we find 10 manufacturers in 1925 against only 4 in 1930. Similar to the Britsh case these manufacturers had
different tube designations, and so we find a lot of tube designations.

These three countries had a somewhat similar situation, because there were dominant companies having a big
home market besides the export activities.

Netherlands and Hungary were the homes of two big companies: Philips and Tungsram. In these countries the
home markets were too small, so these companies were extremely export oriented. Philips tended to buy local
companies in other countries, like Valvo in Germany or Mullard in England (both in 1927). Tungsram tended to
found own local factories using the name Tungsram, too, like Tungsram France or British Tungsram.

Philips and Tungsram made tubes according to the state of the art, sometimes even leading the state of the art;
one example is the output pentode Philipps B 443 already mentioned. They had their own tube designations.

Finally there were tube factories in a lot of other countries, e.g. in Denmark (Oxytron, Manufaktur Pedersen and
Elektromekano), making similar tubes by construction as dicussed above, but using different designations.

Commercial reasons for Different Tube Constructions:
Tube Bases

There were different tube bases in use, some of which for the commercial reason of making a difference to the
competitors: The UV-, later the UX-base in the US, the british-french tube base already used in the R-tube
(which later on - since about 1925- was standard in whole Europe) and some company specific bases, like the
Telefunken base in Germany.

Consequently, tubes could be designated according to their bases. Fig. 14 shows examples of the Telefunken
company, Germany.

14









The Loewe company made multiple tubes, too. This company did not only build up to three tube system into one
bulb, they also includes the necessary circuit elements like resistors and capacitors. The tube shown in Fig 17
could be named the first integrated circuit, because it contained the elements for a whole standard three tube
radio set. Only the coils and a variable condenser for tuning had to be added.

Conclusion

To meet the requirements of a radio set of the 1920°s, which has the basic functions of high frequency
amplification, audion detector, audio amplification and output stage, one needs a set of at maximum four
electrically different tubes. But: Any of these tubes can be built as bright, dull or dark emitter or as indirectly
heated tube. Then we have screened tubes and output pentodes, and, especially for the many home constructors,
space charge grid tubes.

This manifold of tubes has (with the exception of the US) to be multiplied by the number of tube makers to get
an idea of how many tube designations could be found at that time.
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