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OBJECT: . i :

The objsot of thls data folder 1s to describe a method & QV:¥
of measurling power outpui in the ultra high frequency range j .
that 1s raadily adaptablo to factory test setso

SUMMARY: * '

Two methods of measuring power output utilizing the S,
adventages of a lossy line load ere discussed. The first is ’
a calorimetric method which is good for eny frequenocy above g
- ‘the minimum for whleh the load is designed. An improvement, D
applicable to spot-frequency testing is desoribed which is .
more repid and convenient. This change involves the addition
of a thermoaoupla which is heated hy the R.F. ourrent flowing
in the line. As & result the power is lndioatad ingtentane- LA
ously on a metgr and ths load coupling is the only adjustmont e
requiredo g o
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ﬁﬁ,ﬁ‘ - "Jaﬁ&&N_boaxial oable of{safficient length forms
. &an excellent loqd}*]r test osoillators for a number pf raasonst
| 1

9
y

2 ."

.y,":" \ »4 3?
+ A u 4' {

'5}— Good for any frequanoy above the lowest for
" whioh it is designed.

Mathod of Meaer ng Pgwer

A

1 g Eower disalpated in' suoh & load mey be meaSured
nby enclosing it in a water Jacket, measuring temperature rise

4n the water and its rate of floqf The power mey then be com-

puted from the relation°\ - , ‘ ‘

Watts - 18 x (o Q. /aeo ) x {dagrees C rise)
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( : An accurateély ﬁqlibr ted diffevential thermocouple

: and galvancmeter combination or thermometers. haniug soales
which may be read to one tenth of a degree or better wiil be
gatisfactory for measuring the tempsrature différence between
the waiter entering and leaving the water ja"keto

e The water flow may be checked witq 8 greduate and
! g‘ 3top watoh tut a good flow meter is advisable sc that any \
ke . ohange may be quickly notlced, It is importent that the water
“low be malntained constant. To accomplish this a reservoir.
i1g used having water fed into it at such a rete that some 1§
slways going out through an overflow pipe.

Before any maasuremant, sufficient time must be
- allowed for the system to come to a steady state and temper-
ature readings for zero power noted, With this equipment
anprorimatel¥ five minutes is required for the temperature to
riss to 1ts full value after the power is turned on, For this
resgon tuning for meximum gowar output is difficult to accom«
plish unleas some sort of lhstantaneous indicator 1s used,
guch eg a orystal deteoctor looaaly couplaed near the 1nput end
ﬂ.L the l{ne ®

Ad Improved Method @ .« |

: If only spot-frequency testing 1s required, some
edvanteges may be obtained by incorporating a thermqoouple
Junction in the csnter conductor of the load line at the in-
rut end and measuring the voltage generated when it is heated

by the R.F. current flowing through it. The voltmeter 1s coh-
redted at the far end of the lossy line where there is no -
appreclable R.F, voltage. If a probe is used for ooupling,

& quarter-weve stub must be used between the thermocouple
end the osoillator to providée a complete D.C. path for measur-
ing the thermocouple voltege. : L

i The magnitude of the power to be measured and the
frequenoy must be considered in choosing the slze and meterial
of the thermoocouple. The R,F, resistence should be such es to
gause a oonven]eubly measuraeble voltage to be generated when
the R.F, current flOWS through ﬁhe Tharmooouple without over~

heating 1t.
Calibratidh

N Because of the gkin effect, the effective resigtance

of the thermocouple will ohenge with frequency 8o the cali- :

’\” bration of this svstem must be made at eaoh frequency to be
used Lach thevmocouple must be lndividually oalibratedo i
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Lo ; - Calibration may be made egainst: the water oﬁoled
line desoribsd above. Beckman thermometers ars particularly
useful for obialning good accuracy. Since in many cases the
+nmpexﬁhura rlge ig in the order of only a few degreaq, oare
- mugt be taken to aliminaue gtray thermal effects, .

S - |

ik

} ﬁ' ﬁwmnE£2 i

N .

Thilis syatem is bteing used to measure power output
from a tube glving a maximum of 60 watts at 800 Mo approxi-
metely. The load line is 30 ft. of Western Eleoctric D-163296
D0 - ohm "lossy" ceble., TFor calibrating purposes it 1s threaded
through copper tubing which 1s ocolled up and enclosed 1in a . ‘
wocden box, The eable is brought out through water-tight seals
‘at both ends, A ,009" dismeter copper-copnic couple is used.

 The meter is a 300 mleroampere meter of 8 ohms resistence with
12 ohma edded in seriesu

CONCLUSIONS:

Once thlg system has been carefully celibrated the neces-
- 3lty for.measuring water flow end the inaccuracy introduced
thereby are eliminated. Power output 1z indlcated immediately
. by a single meter, enabling the operator to adjust the load ]
' coupling for maximum péwer quiokly withcut extré indiocators.
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THIRD ANGLE PROJECTION

( 'r— vy -A\‘
4 i L A
i f’ 5 - s
* . ™ b
{ ( || Tty e
v i H » i { . |
! ; ! e
| | e
w o
P Y i}
! Ve P | ‘
ey ARG LR I S & i
| & | {
‘ ’ gy Y - | ‘ i i
e | oeona | L1 4
! i ' i
' fi AT A T T T R g | i
i il L2 B M ! "
! o e | ;
I H
' ! L i l  DIFFE RENTISL

+ L’” gt T/G AL /|
e U

i

s

WATER | ( 0
271 STuE  (ME i, A P b
PAT FOoR m= 4
i s A R s i 3
AP [N

CLCik B TR

e I

e e v g 4

UHF. PowEre s

SELPING | EG

T ER ]

N
M

Fit
Vo 1 NOT
b B iy w
MO SARLRER
A 4;::

o

Maoe B0 £ L TL AT EL e B2 B s idAnsprcteo BY

e

REVISIONS

GENERAL ELECTRIC

K-

WORKS

SHEET NO..____ CONT, ON SHEET.

PRINTS
10

FF-449-A AeD

Y




