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1 ABOHORIZATION

The mork reporisd upun Yereina deals with the of yiy of detestir:
snad 15 a ;')':..'I"t 2 Lhe NOrk auk WOl e .i.? Buresn ot Enoinecring leiter
._‘b",’[,r:{;;—.-:'f nd) of 14 april i,
11 OBJEST

.y P H - 1 . - '
Investigzotion of detectilon charactleristios of varicus types of
. tp . ol e 3 v b3 . . 2 o . gt
datector tubes &;ie. rarious 0'}*3:‘ .l;, Ng © iniitlonz; {for tne pu:ﬂp.’-‘p 1 4
L

r
i
selecting the type best suited to the particular nesds of the Naval
service. This investigation ic a part of Problem 25-7 assigned by
the u‘lbj@ t suthorization end having for its Obje_:_‘_:,, fthe Investizo-
tion, and design, uni moiel coenstructlon of new shipbourd radic re
“elvixg gguipaent to bettsr fill the needs of the Nuval Sarvice in
the lizht of improveanents in the radio art".

This objective wus not attuined for the reasca that the problen
was cencelled. Cuch tedts ss wmare completed are reported herein.

111 DESCRIPIION OF TEuIo

Tests were conducted on type 77 triple grid detectors and on
type 37 triodes only.

The teats "owlactei mere designed to det
a2t of the deted

efficiency (gain), (b) Ltie offe or on Lis tuned input
stage preceding it, and (c) to conutr "t if pousible, a deteclion
systen having a ,h~"y cut-off charascteristie for ovarlo&ds.

IV METHOD QF CONDUCTING TESTS

& rudio frequency HﬂU1L11€P huving the following specifications
w45 co1atructad for operatlon at 600 kilocycles:

Tubn Type 78
Plute voltage: 250 V. Screen voltage: 100 Y.
hukdulc b,xs' 3.2 Vs
Plute coil (untuned) 510 uh.
Outpat coll (tunei 640 uh (for detector input)
Butuzl industance 143 uh

The grid of the detector under test wns connected to the tuned
output circult of the raiio frejuency smplifier. The output of the
detector wder test was connected to the input of an audio amplifier
of the type used in the dodels HAA and RAB receivers.

Determination of siznal voltages exiuting at varlous poinls wns
mude hy the method of substitutlon; that is, for any given 30% 1000
cycle, modulated signal npplied to the grid of the rudic frequency
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amplifier, by stunaard signal generator, the culput of the sudlo anpli-

fier was noted. The signal wuns then applied to tle srid of the Jdeisctor

and increased in saoplitude until the same uudic ocutput sy obtulined., The

ratlo of the grlﬁ sigaal eof the detector to the grid .ign;i.mf the :;jl;

;‘:g_-,;s;e:‘lj‘}' ampilliar 13 Lhe {{'11{1 of the radio fre 11ancy ‘.'.-,'1111”1‘..'1'. in the
a

sams manner, measured 1,000 cycle signal is applied Lo the lnput ol the

zudio amplifier and increased in amplitude until the previously noted

audio output 1z obtained. The ratlo of thie detector output signal to the
o B dete pu £

detector grid signal is the detector gain.

v TEST RESULTS

Plate 1 represents the test of a type 77 plute detector under the
following coniitions: Plate buttery potential Eg = 250 volts, screen grid
potential Egg = 100 volts, control grid blas E; = —4.2 volts (ﬂcnqv. t,
plate load resistor RL = 0.25 megohms, and the" plate by-pass condense

0.005 microfarad. Fith no input signal applied, the plate current
Igﬂ 0.4 nillinmpereg.

This plete ghows that the detector characterlistic is exactly expres-
sed by E5 = 3.2E;, and is, therefore, squsre law. The detector gain is
Eo/Ef = 3.2E; and is, therefore, seen to Increase in linear proportion
to the signal voltage.

The gain of the rzdio fregquency =zmplifier is constant at & value of
88. Consequently, the detector grid draws no conductlve current (no posi-
tive grid current) throughout the measured range.

Plate 2 represents the test of the sume tube under identicnl condi-
tions except that the br‘i bias (snme numerictl vulue s before) is sup-
plied by a sultably by-pnassed catheds resistor.

The detector characteristic is expressed by E, = 3.2, san. ihe yain
by Eo/Ei = 3.iEy; expressions identical with those above. The increase
of D.C. plate current with input signal is imsufficlent to materislly
change the cathode blas from its no slgnal vuiue.

These teats were lizited to & maximum signel of 0.5 volte on the
detector grid, thic value being the maximum output of the sterndard sig-
nal gsneretor.

Plate 3 repressants tne test of the same tube under conditlions
jdentical with those of Plate T excapt iuat the screen grid potential
a8 reduced to 28 volts, with z resulting plets current of G.1/4 milll
amperes.

The detector chu

Bain 18 ub’)ut J-f"; :,I'
The gain ig £,/E; =

spacteriatic I8 still asquere law &3 beflore, byt the
oter. The characteristic ia expressed sz E.= 1,7E¢
'l
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The galn of lhe rzdio freqguancy aaplifier is wvoul holf that ob-
tained ahen usin: u iype 77 tube &s a detector. This is to be expected
becnuse of ihe conductance of the grid clreult of the type 37 tube

when used s g grid detscter. The faect that the gain oftthe radio fre—
guency sumplifier rises with increased signal is nobt undersiooel in the
light of the mesger duts obtained In the time #llotted. This apparent
rise may possibly be the resull of experimental error.

Plate 5 reprelentc tlie test of the sume type 37 tube under condi-
tions identical with those of Plate 4 except that the load resistunce
K has been reduced to 0.05 megohm. The results obtained are identicecl

ith those of Plute 4. Thus It may be supposed that the dynamic plate
resistance of the tube a: used is small compared to 50,000 ohms.

late 6 represents the test of the same type 37 tube under condi-
tions identical with those of Plete 5 except that the grid biss is
-0.8 volts {constant).

The radio frequency umplifier gain has Increased to 60 for samull
input signals and drops slightly for larger signuls, &5 would be ex-

pected as the detector grld conductance has been reliuced for small
signals and increases for larger signals,

The use of this additional detector grid bias has greatly reduced
the detector gain, perticularly at low signal levels.

Plate 7 represents the test of the same type 37 tube under condi-
tions identical with those of Plate 6 except that the grid bias is
-1.2 volts {constant).

The radio frequency amplifier zuin remains in the vicinity of &0
whila the detector gain is further decreased, especially for small
signals.

VI CONCLUSIONS

The tests outlined in the foregoing parsgrapho were of a very
preliminary naturs, made primarily for the purpose of deternining
the operating conditioms which would produce u sharp cut-off charsac-
teristic for overloads of any desired amplitude. OSuch an operating

-3
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gharucteristic #us aol found and it is probable that such u one cuh not be
procuced withoul serlous reduction of detector gain st points below eut-
of'ls

Of the tac Lyped of tubes tsuted, the type 77 tube use:
detector is for superior Lo the type 37 tube used =s o ori
statemest 15 based nol only on the inherently better g=in of

also on its wuch sasller deaping effect on tLhe proceding tunod
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