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Radio Corporation of America, a corporation of 
Delaware 

Originali application june 25, 1940, Serial No. 
342,236, now Patent No. 2,296,678, dated Sep 
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UNITED STATES PATENT OFFICE 

tember 22, 1942. Divided and this application 
June 30, 1941, Serial No. 400,488 

(C. 250-36) 5 Claims. 

This invention relates to indicators, and more 
particularly to electric indicators especially use 
ful in connection With short Wave circuits, the 
present application being a division of my co 
pending application, Serial No. 342,236, filed June 
25, 1940, noW Patent No. 2,296,678, granted Sep 
tember 22, 1942. 

In my aforesaid copending application, I haVe 
disclosed an improved microWave Signal genera 
tor to Which is coupled a tunable transmission 
line, and the primary object of my presenti in 
vention is to provide an improved measuring de 
Vice especially suited for use With short Wave 
circuits of this type to indicate power, current, 
etc. 
Another object of my present invention is to 

provide an improved measuring device as afore 
said Which is simple in construction and highly 
efficient in use. 
In accordance With this invention, I provide 

a multi-section, ultra high frequency transmis 
sion line one section of Which is terminated by 
a heater to Which the junction of a thermocou 
pleis connected. This heater not only acts as a 
heater for the thermocouple, but also as a cou 
pling element to a second section of the trans 
mission line, the latter terminating in a suitable 
antenna, or other load. Preferably, the thermo 
couple ispositioned at right angles to the heater 
to minimize induced currents and it may be con 
nected to a galvanometer or other Suitable indi 
cating instrument. The heater and thermOCOul 
ple are arranged in an evacuated gla SS container 
or envelope having a plane end, the heater being 
placed parallel to and as close to this end of the 
envelope as possible in order to permiti close coul 
pling between the sections of the line orto any 
other suitable external circuit. 
The novel features that I consider character 

istic of my invention are set forth With particul 
larity in the appended claims. The invention 
itself, however, both as to its organization and 
method of operation, as Well as additional ob 
jects and advantages thereof, Will best be under 
stood from the following description of One em 
bodiment thereof, when read in connection With 
the accompanying drawing in Which 

Figure 1 is a view, partly in section, shoWing 
an ultra high frequency System embodying my 
present invention, Figure 2 is a circuit diagram showing, in de 
tail, the relation between the heater and the 
thermocouple, on the one hand, and the Sec 
tions of the transmission line on the other hand. 

Figure 3 is a longitudinal section of a Vacuum 

5 

0 

15 

20 

25 

30 

35 

40 

45 

50 

tube constructed according to my present inven 
tion, and 

Figure 4 is a sectional View taken On the line 
V-IV of Figure 3. 
Referring more particularly to the draWing, 

Wherein similar reference characters designate 
corresponding parts throughout, there is shown, 
in Figure 1, a shielding container i, such as a 
metallic box, Within which is mounted a source 
3 of high frequency energy, such as a magnetron 
oscillator, the box or container having a remov 
able end portion or wall 2 beyond which is a 
Shielding compartment 4 in Which the Wall 2 is 
enclosed. A telescoping closure 5 is adjustable 
On the boX i by means of the screws 6 to adjust 
the shielding compartiment to minimize stand 
ing Waves therein, all as more fully set forth in 
my above identified copending application. 
Mounted Within the Shielding box is a Shield 

ing cylinder T. Within Which is located an eVacu 
ated glass envelope 9, the envelope 9 containing 
a pair of conductors lla constituting one section 
of a transmission line connected to the Oscillator 
3 and terminating in a heater elementi 3 Which 
constitutes a terminating impedance therefor 
(see Figure 2). On the outside of the boX lis 
a shielding can or the like i5 Which carries tele 
scoping shielding cylinders A Within Which the 
conductorsi ib constituting a Second section of 
the transmission line are carried, the inner end 
of the line section i b. being terminated by a 
short conductor l9. The line sections i la and 
i ib constitute a tunable transmission line Which 
may be tuned to resonance by means of a rack 
and gear arrangement 20, and the entire line 
may be moved by a rack and gear 2 to Vary the 
output delivered to a dipole antenna, 23 or other 
suitable load. The attenuation ratio is indicated 
by a pointer 25 and a Scale 27. The conductor 
i 9 is disposed parallel to the heater 13, and the 
heater 3 is arranged in parallel relation With 
and as close to the fiat or plane end 9a of the 
envelope 9 as possible so that close coupling may 
be obtained between the line sections la and 
i b. 
A thermocouple 29 is mounted in the envelope 

9 preferably at right angles to the heater 3 to 
minimize induced currents, the thermocouple 29 
being secured to the mid-point of the heater f3 
in amy Suitable manner. A pair of Conductors 3 
connect the free ends of the thermocouple 29 to 
a suitable D. C. meter, such as a galvanometer 
G, Which may be mounted on the closure 5 and 
Which indicates the current set up in the thermo 

ss couple by the heater 13. Thus, the heater 13 



2 
acts not only as a heater for the thermocouple 
29, but also to couple the line section A a to the 
line section A ib in cooperation With the conduc 
tor 9. 
From the foregoing description, it Will be ap 

parent to those skilled in the art that I haVe 
prOVided an improved indicator Which is espe 
cially Suited for uSe in connection With short - 
Wave circuits, Although I have shown and de 
Scribed but one embodiment of my invention, it 
Will be apparent to those skilled in the art that 
many variations therein, as Well as other modi 
fications, are pOSSible. I therefore desire that 
my inVention shall not be limited except insofar 
as is made necessary by the prior art and by the 
spirit of the appended claims. 

I claim as my inVention: 

5 

1. A Vacuum thermocouple mounted in an 
evacuated container having a substantially plane 
end, Said thernocouple haVing a heater element 
parallel to and So closely adjacent to said plane 
end that Said element may be disposed in suf 
ficiently close proximity to another conductive 
element outside of Said container for close cou 
pling thereto. 

2. In combination, an evacuated envelope hav 
ing a Substantially plane end, a heater element 
Within said envelope parallel to said plane end 
and in Such close proXimity thereto that said ele 
ment may be disposed in Sufficiently close prox 
imity to another conductive element outside of 
Said enVelope for close coupling thereto, and a 
thermocouple Within said envelope also parallel 
With Said plane end, Said thermocouple extending 
at right angles to said heater element and being 
Secured to said heater element. 

25 

30 

35 

2,337,612 
3. In a radio device, a thermocouple having a 

heater element and a thermal junction element, 
a Source of radio frequency energy, a transmis 
sion line terminated at one end by Said heater 
element and coupled to said source at the other 
end, a Second transmission line coupled to said 
heater element, and indicating means connected 
to Said thermal junction element for indicating 
the radio frequency current at the coupling point 

10 of Said lines. 
4. In an Ultra high frequency generator, a 

Source of radio frequency energy, a, transmission 
line coupled to said source, a thermocouple hav 
ing a heater element, said element constituting 
a terminating impedance for said line, a second 
transmission line coupled to said heater element, 
and means for adjusting the relative positions of 
Said element and said second line to vary the cou 
pling therebetween. 

5. In an ultra high frequency signal generator, 
a source of OScillations, a shielding container for 
Said Source, Said container having a removable 
end portion, a Shielding compartment enclosing 
Said end portion, means for adjusting said shield 
ing compartment to minimize standing Waves 
therein, a transmission line coupled to said 
Source, a thermocouple having a heater element 
and a thermal junction element, said heater ele 
ment being connected to the end of Said line and 
constituting the terminating impedance thereof, 
a second transmission line coupled to said heater 
element for deriving output currents from said 
Source, and indicating means mounted in said 
shielding compartment and connected to said 
thermali junction element. 

ERNEST G. LINDER 


