
Construction, as has been mentioned, is not 
in the least difficult. The transformer used 
here was built oversized so that the rig could 
grow to a kilowatt without the autotransformer 
becoming too small. Besides, it is just as easy 
to build a big one as a small one, and the 
materials cost but little more. 

The core consists of straight laminations, 
equal amounts of 2 x 2 and 2 x 5. The cross 
section is 5 square inches (2" x 21/2 "). The 
core should be preferably high and at least med- 
ium silicon steel so that losses will not be ex- 
cessive. Good silicon steel may be bought quite 
reasonably and is very much superior to stove 
pipe iron. For the method of building up the 
core refer to any handbook or periodical giv- 
ing data on transformer construction. This has 
been covered many times and need not be gone 
over here. 

The winding for this core was made of num- 
ber 9 wire. 220 turns were wound on, with 
every 20th turn tapped and brought out to two 
G.R. jacks. Other methods of making switch - 
able connections may be used, but the plug - 
jack method has been found very handy. To 
QRP I merely take the plug for the final plate 
transformer and plug it into a lower voltage 
jack. 

The actual hookup of the transformer as 
used at W8KVJ is shown in the diagram. The 
hookup is self -explanatory. 

The Farnsworth Multipactor Tube 
Mr. P. T. Farnsworth, of high- definition 

cathode ray television fame, recently demon- 
strated a number of his new secondary emission 
multipactor amplifier tubes based on the ex- 
perimental tubes used in the original demon- 
stration described for the first time in RADIO 
for September, 1934. 

These new tubes utilize the same principle 
of secondary electron emission from a coated 
anode -cathode that characterized his first dem- 
onstration. The new tubes are greatly refined 
and can be used for any of the ordinary triode, 
tetrode, or pentode tube functions. They act as 
oscillators, amplifiers, and detectors with over- 
all efficiencies comparable to conventional types 
of tubes. The Multipactor tube uses no heated 
cathode as a source of electrons. The electron 
flow is initiated by photo -electric emission from 
a prepared surface after which the emission is 
continued by alternating cycles of secondary 
emission between two parallel surfaces which 
alternately act as anodes and cathodes. The ef- 

fective anode from which the load current is 
taken is a third, ring- shaped element which 
picks up electrons from the two sources of sec- 
ondary electrons. There are sometimes other 
electrodes placed in the envelope to provide 
focusing of the electron stream as well as to 
provide various controlling functions similar to 
that of grids in conventional hot cathode tubes. 

One special multipactor tube is designed pri- 
marily for use as an oscillator. The frequency - 
determining tank circuit is well isolated from 
the load circuit and changes in load have little 
effect on the frequency of oscillation. 

The main use for the multipactor lies in a 
low -level picture frequency amplifier where 
thermal tube noise prevents the use of hot - 
cathode preamplifier tubes. The multipactor has 
an inherent noise level at least 20 db below that 
of the best hot -cathode tubes available at the 
present time. As the picture impulses from the 
Farnsworth Oscillite (pick -up tube) are ex- 
tremely weak, it is quite important that quiet 
preamplification be used to get the picture 
signal up to usable levels. 

The idea of amplifying by using secondary 
emission was first suggested by Hull about 
1917. Farnsworth probably made the first de- 
pendable amplifier using this principle, as the 
early tubes were so unstable as to be almost 
useless. Recently Dr. Zworykin developed a 
multi -stage amplifier tube using this same gen- 
eral principle; so unless RCA and Farnsworth 
pool their patents there may be an argument 
as to who got there first. 

The Multipactor tube is interesting from a 
commerical radio standpoint in that it may be 
capable of generating patent -free oscillations. 
Practically all available oscillator circuits are pat- 
ented and controlled by one patent group. 
Speaking of patent -free sources of high- frequen- 
cy oscillation suggests the idea of shock 
excitation of a very high Q tuned circuit such 
as a quartz crystal by means of a low frequency 
buzzer (as suggested by Lamb) in order to get 
around the oscillator patent situation. 

From the amateur standpoint the Multipactor 
tube may have economic advantages in fre- 
quency multiplication or modulation but it is 
probable that Multipactor tubes will be rather 
expensive at first. 

KGMB has got all the "bugs" out of their 
transmitter, but are now bothered with lizzards. 
It keeps the technicians busy preventing the 
tiny two -inch creatures from getting themselves 
cooked in the transmitter. 
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