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This invention relates to an improved method 
of metering high frequency current. It includes 
a simplified electro-responsive means therefor 
adapted for the metering of high frequency cur 
rent consumption with a materially greater 
degree of accuracy than has been heretofore 
attained. 
A method as heretofore proposed for the 

metering of high frequency current supply em 
ploys a lamp energized by the H. F. current in 
conjunction with a photo-electric cell and cir 
cuit to micro-ammeter wherein the incandescent 
lighting of the lamp in response to the current 
magnitude determines the reading of the am 
meter. This method, however, has been found 
to have an objectionable variable factor incident 
to the changing resistance value of the lamp 
filament responsive to the heat Condition thereof. 
This factor is of considerable importance partic 
ularly in ultra-high frequency ranges because 
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of impedance relations between the source, the 
lamp filament and the coupling line there 
between, for the filament being the load resist 
ance terminating the line is too variable if 
Worked over its full range of temperature and 
resistance to permit adjustment and mainten 
ance of proper power transmission from the 
Source to the load. 
In accordance with the present improvements 

a higher degree of accuracy in the metering of 
the high frequency current output is obtained 
by the energizing of the lamp from the H. F. 
Source or transmitter and likeWise from a Supple 
mental low frequency source of constant value, 
the function of which is to maintain the lamp 
filament in a constantly heated condition so as 
to operate in a limited heating range to have 
substantially uniform resistance values or a Sub 
stantially flat resistance curve, i.e. showing the 
resistance substantially independent of the 
temperature. 
A preferred embodiment of the improved 

circuit arrangement for the high frequency Cur 
rent metering or calibration by the improved 
method, with associated metering and protective 
or auxiliary devices employed is shown in the 
drawing hereWith. 

Fig. 1 shows the final stage of a radio trans 
mitter connected to use the metering method 
according to this invention; and 
Fig.2 shows a modified metering circuit used 

in case it is necessary to key the transmitter or 
any source of radio frequency supply connected 
to be metered. - - 
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Figures 3 and 4 show graphs of certain char 

acteristics of a lamp filament. 
In Figure 1. I have ShoWin a Cornplete Systern 

ilustrating the improvement of my inventioh. 
In this system at the left there is shown a source 
of high frequency currents, a portion of a radio 
transmitter and in particular the high power 
amplifier which is of the push-pull type and 
comprises two electron tubes Wii and W2. These 
tubes have the usual anodes ), grids 2 and 
filaments or cathodes 3. The tubes are supplied 
by the usual anode battery connected in the 
neutral line. In the input circuit, there is a 
resonant circuit. 9 and in the output circuit the 
transformer 5 whose primary leads are con 
nected to the respective anodes over lines 4. 
For the purposes of my invention this source of 
high frequency current could be replaced by any 
other equivalent source. 
In accordance With this invention an 

"incandescent lamp 8 is connected to the second 
ary of the transformer 5 by line - and in 
optical relation with this lamp there is a photo 
electric cell 9 Whose Circuit is connected by lines 
20-20 to a micro-ammeter A. Across this con 
nection is a by-pass Condenser. In the air 
rangement thus far described the high frequency 
output current of the transmitter will by heating 
of the lamp filament and excitation of the photo 
electric cell Show an indication on the micro 
ammeter of the current flow responsive to the 
light intensity from the lamp filament. This 
indication however is varied not only propor 
tionately to the variation of current magnitude 
but likewise With relation to the changing re. 
sistance value of the lamp filament, the latter 
having non-uniform rate of change at lower 
temperature as related to the rate of change 
in a lower temperature range. The effect of 
this condition is to make it difficult to determine 
the H. F. Output with the desired high degree 
Of a CCura, Cy. - 
As a feature of the present invention Special 

provision is made to maintain the lamp filament 
heated Within a high temperature range during 
operation, thus to confine its action within a 
range of temperature wherein the temperature 
coefficient of resistance curve is substantially 
level and the resistance change is Substan 
tially proportionate to change of current flow, 
i. e. independent of temperature changes. This 
is effected by the employment of circuit con 
nections for lamp excitation from an external 
low frequency source and Which is further ac 
companied by the inclusion in the external cir 





tional power source upon said Ioad, means for 
metering said energy from said conventional 
power source, means for metering the total radi 
ant energy emitted by said load and means for 
adjusting one of the levels of electric energy to 5 
bring the radiant energy emitted by said load 
within a predetermined calibrated range whereby 
the amount of high frequency energy may be 
readily computed. 5. A System for metering the electric energy 
from a high frequency source comprising an 
incandescent lamp, means for impressing said 
high frequency energy upon said lamp, means 
for impressing electric energy from a conven 
tional power source upon said lamp, means for 
metering said Second-named electric energy, 
means for metering the light emitted from Said 
lamp and means for adjusting one of the levels 
of energy to bring the light emitted by said lamp 
within a predetermined calibrated range. 

6. A system for metering electric energy from 
a high frequency source which comprises an in 
candescent lamp having a metallic filament, 
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means for impressing electric energy from a con 
ventional power source upon said lamp, means 
for superimposing high frequency energy upon 
said lamp, means for metering the electric en 
ergy from said conventional source, means for 
metering the light energy emitted by said lamp, 
and means for adjusting the amount of energy 
from said conventional source to bring the light 
emitted by said lamp within a predetermined 

10 calibrated range. JOSEPH A. FRA BUTT. 
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