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_ 35 ihis development wae uandertaken by autherity af the Bureaun of %ins
Ryseer, = #67/38(485-3), Serial 2862, dated 22 June 1042, Prodlem A-245,

it ZF IR

e 2 The object of this development wae to prepare an experimental model
gn couipmént suitable for use im the Fevel alrcreft service for jossiag

redar signels within the frecuepey range 375-600 megacycles. The sguip-

gat was to comsist of & receiver ualt for menitoring snd & transmitier uait

# unite, =odulated if necessary, for jamaing transmission, Power suffisclent

8 Jon eneny redar signale 2% 5 distence of ten miles was szpecifisd,

| FACES BEARING ON TEE PROBLE

Z, C&p equipment %o felfill the steted requirements should sonsist of
e follovwing sectionst

_- {a) An ultrs-high fregquency transmitter with an outpat sufficient
g1 onemy radar signals in the range 37B-800 Fels at a distance of 10 miles.
ng =hould require only one control.

: (b) & menitoring receiver of 1 or 2 millivolss aeneitivi%y $o cover
muve 378 o 600 mepacycles with 2 single econtrol. :

{¢) An antema systen 4o saiiasbly radiate the transnitisr siznad
the range 375-800 Ms/s.

{@) If necessery, & modulailon systen for the tranmaitter.

(e} Sultable power supplies for the above sections working from
er sources available in standard milltary alreraft.

4. 4 power oscillator rather than a master oscillator-pover amplifier
¥As indicated for the transmitter because of its simplicity and the savias in’
g6, welght, end power consumptlon., Several types of available tubes wora
R0vn to snclllator at the required frequencies, but their power sutput at these
ifequencies was indefinite. Among the tubes sveilable for this purpose were

8 D154, HY 618, RCA 8025, RCA 8012 snd 2 few magnetrons. Oscillater ﬂ*m aite

: he ;raunda& grid type were capsble of covering the necessary ranse. Hiandard
ng eireaids such as coll &nd condenser, tunsd parsllel and coaxial tt*ﬂa-
sion liges, end tuned cavity resoaators had been used at freguencies wikhin
Bls rsn 0 but thelr complete range with the tubes available was indefinitely

"_.‘ vn, The "putterfly® resonating circuld as used by the Gensral Hadlo Compa

L th’lr troe PS21A signal generator was coneidered capsble of covering the
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G Recelivers of the super-regenerative, super-heterodyne, doudle-
g‘,raagns, end autodyne types, as well es8 simple diode and erysial detectors
Rad been used at the freguencies mentionsd. Because of its simplicity, the
r-rogenerative typs was thought %o be adequate for = nonlforing recelver
the type mentioned.

8. The antenna for this eguipment should be elther tunable with the
smliter or have a sufficiently wide-dand characteristic to cover the
TERZe s

E 7, Since almost no data was avalleble on redsr Jamming vhen this prodlem
initiated, 1% was not known whether & carrier aleone was the best mesns of
ng Yadar or whether a modulation of some sort was indieated.

g, A power source of 110 volts and variable frequency between 400 snd
0 cycles is available on most military aireraft. Proper recsifier and

ter sircults used with suitably designed transformers can be made o DEO=

# commonly used plate voliages. These voltages can bs gtabilized by the

of regalator fabes. It is practiesl to have motors and relays operate sn
gct current supplied from the aireraft source of 12 or 24 volta.

EFICAL CONSIDERATIONS

9. The first prodlem was the deteraination of the ountpnt pover neceesary
give the required Jamming range. Freliminary caleulations indigataed that o
ieted power of approximately ten watts would be sufficlent to Jam radax

1s at ten miles. Since ten watts was considered to be the approzimate
it of $he available tudes at the required frequencies, the power of the

sitter wes arbltrarily set at this valus,

10, Later é'faxmala was derived for approximating a receiver input
tage vhen the power and distance of sn alrborne transmitter 1s Inown,

b |
@
i
Rl
i

microvolts input to the receiver

k = & constant = 3.915 x 10°

by
i

vavelength in moters

-1
L]

pover radiated frOm transsitter in kilowatts

[ =4
t
fl

g21n 1n the { cnsmitting antenns

€ain in the receiving antenns

o
i

i

Y ADSIr
ﬁﬁ # ;sz"__‘“ z'fﬂa._:g o é

s Damea N Vo™ g B

a Dow b

it:

=

£

]




I = @letance in sistuite miles

il. If we now substitute F = 0.01, D = 10, A= 0.58 (515 Hels),
=1, ve have Zp = 360 uv when Gp = 1, 2nd Ep = 1800 uv when Gy = 25. Thus
Ilhen the cnsémy receiver antenns is 2imed at the jJjammer, s streng 0¥ sizanl is
to the yecsiver, depending on the antenns pgaln.

12 & garrier alona, however, has several disadvantages. It has a

1atively narrow bandwidth as comparsd to a radar signal and thus mizght be
tered sut; and anti~jam circults can be introduced in the rader recséiver

, prevent blocking at higher input voltages. It has been found, nowever,

t by mofulasing the cerrier in several different waye, interfersnce uas

atroduced on the indlicator tube although the power was insufficlient o bloek

receiver, Two general types of modulation were considered feasibled

dom nolee 2nd waves of & low radie freguency.

13, Esndom noise can be furnished by various methods, the inhervent
ectron” noise in vacuum tubes furaishing 2 convenient source, Feor jamning
the transmitter carrier is modulated heavily with random nolse in a

adard manger. The wide frequency range of the noise would produce msny
gbands and effectively broaden the transmitted sizaal, When such o jommer
on the ssme frequency as & radar receliver within Jomming range it would

g the effect of increasing the smount of "grass” on the indicator tubs
dinz to snvelop the echo indieation.

_ 14, The time sweep on a rader indicalor variss from about 0.5 %o 20
locycles per second, depending gn the renge in use. Thereforse, if a fre-

acy somewhat higher, say 200 ke/s, is fed to a radsr receiver by modulstion
a Jamming trensmitter, s wave is prodused along the time axis that sppears

& "ladder” or "railing” snd interferes with the "blip® indicasion. %his
railing® modulation was chosen for the equipment demeribed for two reawnd.
8%, it was found that good "blips” dieplaced the grass on the indicstor tubs
wers thus identifiad througn ordinary noise. Second, it was possible %o

in "railing” medulation by addiang pulees on & straignt OV carrier, thus
itaining & consideradle saving in modulator power.

15, The sharpness of the pulee aleo effectively incresses the band-
th of $he jamming signal.

16. A formula for approximating the power reflectsd from a radar btarget
givan below?

2
YO S (R
27,02

re : ¥y = pealc reflected power
k= 8.918 x 105

A = eoffective area of target in square meters

¥ = peak rediated ?owar from transmitter in KV

I:}§:?% 55 i%éimf:?&f Egzz%:}
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., & persllel line resonator wae next tried, using 4 type 8012 tubes.
plases of two tubes were grounded shrough a condenser and tunable ressasatb
¢ uied on the grids and filaments, &n oscillator capabdle of tuning from
to 525 Eefs with sn output of 3-10 watls wes the resalt. Attempts to
retch the frequency range to 800 Wefs resulted in sporedic oscillations and
Rags of power. By chenglug the cirenit to & grounded grid type end using parallel
Ypes B0 resopate the plates, the sutput wae ralsed and the range slightly ine
B eaced. In its finmal form, the parsllel line oscillator delivered from 14 o0
watha over the rsage 375 to 540 megmeycles, Yhe physica)l cheracterisilos
the tubes combined with lines mede higher frequency operation imprzctiecal.
yaz therefore decided to use twe transsitter unlts to cover the reguired

e, & tuned line oscillater to cover from 375 to 540 megmcycles/second and
tuned eavisy oseillator to cover from 520 to 600 Hefs.

. 88, Bingle dial control for sdjusting the oscillator freguensy was the
 problea, In the csse of the taned line oscillator two different shorting
rs had to be moved at varying rates. Curves were drawn for length-of=line
reus freguency. Kinks in the originel curves were rounded out by carefal
ustment of the distence between the lines, The final curves vers gfralght

nes, the filament lines (-%—-) having twice the slope of the plats limes ( z

nine was then eeeomgliehea'hy moving the shorting bare by spiral sorews that
» sultably gearsd to the disl. Thie is shown in Flates 7 and 8.

i. 23,  %he best means of ﬁuning the resonany eavity was found %o be by
ans of & plunger type condenser beiween top and bottom at the center of
e covity. £ curve was drawn for condenser plate separation versus frsgueuncy.

gigned to tune the condenser with a single dial calibrated linesriy in

| frequency. The filaments of the tubes were resonated by lergs cosxisl lines

Fthat vere edjusted for best power output over the range and locked, Plate 9

| shove the funing mechanism for the ¢avity resounator.

4 24, Antenns coupling into the parallel line oscillator was & siumple
problem. & small loop on the end of a 50 ohm coaxizl irensmiszsion line wes

1sd inductively to the plate, grid and filament circuits respectively.

i Sufficient power was obtained in each case, The finzl coupling was mede %o

¢ fixed end of the half-wave plate line. ¥his can be seen in Plate 7.

B 25, A goo0d means of coupling zn antenns transmission line to the

| fesonant cavity was more difficult to find. Small loops were tried ia the
 electrostatic field st the middle znd the electro-magnetic fleld at the sides
' dut inpaffieclent coupling was obtalnmed. A small open-ended tuned coaxial

§ trassnission line was placed so as o reach the electro-static field at the

' Center, Oufficient coupling was obtained but the tuning was so critleal as

" %0 nosessitate & complicated linkage to the wain disl. After many trizis,

j‘ snell loop in the slectro-magnetic fisld was found acceptable.

£
e
3

:
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VEGLASSIFIED
oh, Hodulation on the transmitter had been decided to be in the form
gitive pulses of about 500 volts applied %o the plates of the paciilator
§. +nese pulses would occur from 50 to 200 kilocyelee per second con-
tly varying to prevent synchrosizatioen by the enemy.

57 . To produce these pulses, a varying DI.C. voltage was applied to one
rol grid of e multivibrator circuit and the resulting square wave of
ing frequency was converted to pulges by sultable cireuits.

28, The cutput of the modulator consists of strong positive pulges
Bich ave fed directly to the oscillator plates throuzh a condenser, The
motic dlagrame in Plates 1 snd 2 show the modulation circuit.

22, in the cavity transmitser the capacity between the osciliatsr
tes end ground was found o shunt the modulator siznal to zround., Tuis
renedied by resonating this Qapscity in & low ¢

* parallel resonant circuit
proximately 150 ke. to keep the impedance hignh.

i 30, %he first experimental receiver for this equipmens was built using
[ gtandard super-regenerative eirculs, self-quenched, with a "butterfly"
onating eireuit covering the complete range 375-600 Mc/s, Regeneration
controlled by varying the plate voltage to the type 955 triode used ame
stor-oseillator. Phis receiver was unsatisfzctory for several reasons,

t, an extra operation would he required to control the regeneration;

end, the antemna coupling was very eritical, although a very loosely coupled
ak? worked well in coupling the "busterfly® to the coaxial frangmission line.

83, s%rons signals tended to detune the receiver while very strong siznsls
4 block 1%,

3. An mutodyne type receiver wos next tried, which developed into the
dnal nodel, The type 955 tube is quite well adapted to use with the "Butterfiyt®
'}

1t because leads can be kept very short by mounting the tnbe dirvctly on
¢ "tutterfly®, g

£ 23, By using an I® amplifier at a frequency consideradly less then the
Wndvidth of the received signal, an oscillaser circuit tuned to the median
Pequency of an incoming signal will beat with the sideband components,

B 33, An 1.7, frequency of 120 ke, was ehosen mainly becsuse eirculs
-%ensnts for this frequsney wers obtzinable, Ths schematice diagrem is shown
i Flate 3,

X 34, Some difficulties were éncouatered in mmintaining oscillasion of

M “butterfly® circult over the eatire range. Dead spots vere removed By

0 ful adjustment of R.¥. chokes, bypass condensers, and lsad lengtns, 8¢111,

R, Yocelver sensitivity was not constant over the whole renge. In an attempt

§ Témedy this, an r.f. gain control was geared to the main tuning contrel in

B0 = manner ss to keep the sensitivity fairly constant, but it was found to

g too noisy %o be practical. A voltage resulator on the oseillator improved

b Stabildisy greatly. Using the 955 as a non oscillating detector resulied
dut of too low a value.

& Taivly constant sensitivity
DECLASSIFIED
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- 35,  Two wethods of signal indication were availlable, audibls or visual.
sge 20 Operator customarily hae hesdphones en for intercommunieatiscns aad
y squipnent, it was deemed advisable %o include some visual indiestion.
isscope cireuits ere prohibitive becsuse they reguire additionsl size and

36, The equipment consists of three maln units plus csbles and
gegsories. The main unite consist of one receiver to cover the range 375
g, to 500 Me,, and $wo transmitter units, ome covering from 375 $o 530 Me.
A the other from B15-600 Me, These units are shown in Plate 4.

7. ¥lates 5 and 6 plcture the receiver uanit while its schematic

% is chown in Plate 1. It utilizes a 955 triode in an sutodyne detestor
t using an intermediste frequency of 120 ke. A "butterfly” tuning device
ng 2 & variasble inductance-capacitance coversd the wide ranse in the
jeillator cireuit. A diode second detector is employed. The resulting andio
;gﬂu, at the repetition rate of the pulse tranmmitter, is applied to 2 tuning
e indicator and to headphonas, '

. 38, Plate power of 250 volts is furaished by a conventional rectifier
jreuit opsrating from 110 V., 800 ¢.p.8. The tube heaters are operated from
Bhe 24 V., 2.0, supply o avold 800 cyele hum.

38, The low range treasmifter unit (375-520 He,)utilizes type 8012

s in & push pull oscillator circuit ueing parallel lines with adjustable
riing bars for the resonant circuit. The schematic disgram ig showa on
te 2 and pletures of the equipment are shown in Plates 7, 8, and 9,

g 40, Tuned circuits are used in plste and filament circuits with short

24 ¢rid lines tuned about 500 Me, and grounded through a grid leak st the

ber of this fixed 1ine. The plate and filement line lengths are varied
#liding the shorting bars with threaded rods suitably geared %o the tuning

Pank, ‘he plate line is effectively half wave in length and is the frequency

¥0l. The fllament lines are guarier wave in length and aect ms filomens

e8 and ag 2 control on excigsation of the sscillator.

41, Cutput is loop eoa@le& from the fized end of the plate iime, Flate
fBltace of 700 volts and filament power are obtalned from a conventional trans-
fbrmer and restifisr fed from 110 Y. 800 cycles. Plate modulation i smployed.

43, The high range transmltter (510 to 600 Mc.) shown in schematie by
3, and in pictures by Plates @ and 10, utilizes a resonant cavity as a
irecuit. The cavity resonator is 7% x 7% x 7/8" inner dimensiocns with

ate |
¢
bea mounted 1-3/3" out from the center.

B

4
88 &
1§ 43, the filaments project through holes in the bottom of the cavity
$0 are enclosed by coaxial lines which resonate in the tuning raanse. These
825 ach 23 RFP chokes and ralse the efficiency of the cirenits.




¢ 44, Taning of this eireuis is= accomplished by varying a disc type
,%gﬂanﬁgr shunting the top and bottom of the c2visy at the midpeint hetween
Bebes. l‘ovement of the condenser plate is controlled by a gear driven cem
Seh 1o designed to give a atreizht line frecuency characteristic.

45, Flate modulation is applied throuzh a condenser, ihe modulation

yed in both transmitters consists of positive pulses of approximately 280 V.
jitude, The repetition rate of these yulsec varies between about 80 znd 220
at en 800 gycle rate. This modulation is developed by applyinz a varying
.0, voliage to one control grid of & multivibrater circuils and by suitably
Wiiﬁiﬂg and pesking the output wave form.

48, The transmitted wave then, consists of am ultra high frequency
jer ﬂadglate& with pulses oceurring at & low varying rsdio fregquency rate
20 kGs)s

47, the wave form is radiated from a nou-directionsl antemna at the
uency of an ememy radar transmitter. If the plane bearing the jasming
puent is belng ranged upon, it is necessary for the jemming transsitber
iste & 8ignal stronger than ths reflected pulse of the enemy transuisier.
jemming signal will then be accepted by the enemy recelver slons with the
uraing echo reflected from the airplans. The sweep of the enemy's rance
fcator will depend on the range of the equipment. For example, ithe eweep
ld have a duration of 133.4 microseconds for 2 total renge of 20 kilemeters.
ng that $ime 26.7 eycles of a 200 kiloeycle per second modulasion would
ave passed and appeared on the indlcator gscope as & “reiling ladder®. &ince
podulation freguency is varying, the "ladder" would appear bo vibrate up
o¥n on the screen at a rate of BUO cycles per second, thus effectively
ariag the "blip" indication.

;' 48, fhe tuning procedure consists of locating & signal with the pecsiver
jlch indigetes both andibly in headphones end visibly on the tuning eve znd then
tehing Yo transmit position and tuning the trensmitier matil & second indice-

R 12 given by the tuning eye, The tranemitter is then on frequency snd
g inégi :

. 49, A rough calibration of ths dials allows the transmitter to be brought

¥ frequency very quickly. %o determine whether the plame is still being ranged
B, the receive-transmit switch must be $hrown to receive posivica mpmentarily.

#nsitivity controls on the receiver muke it poseible to search for ogher

8ignals while the sransmitter is im operation,

50, For this procedure, the receiver muzt be located &t the operasoris
ition vhile the transmitter may be installed at & remote point snd & remote
B¢ dial used.

3 ¥eston Model 301 ammeters and RCA Junior Voltchmists were ussd in
etarement of currents and voltages, respectively.
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k. Re ¥, 6nergy wag¢ loop ¢oupled into standard 70 ohm PI-5 gabls
qion was terminated in a slotted line. 4Across this slotted line a Bhoto-
ic power measuring device consisting of a2 load lamp and photocsll was
gec et «

B3, “ne photoeell reading was calibrated in terms oY power by feeding
amounts of d.c. power into the load lamp and opserving the correspondiag
gocell reading,

B4 When any standing waves in the P2-5 cable had been eliminated by
s of the slotted 1line, the power delivered to the load lamp should be
g sz 28 08 d.¢. calibration.

§6. 1% was recozaized that at high frequencies long filaments in load
& become unevenly hested slong tneir lengshe, i.e. they develop hot spots
give false indlcations of power. Do avoid this, special load lsmps with

ort filaments were employed.

56,

Since this equipment is to be consztantly monitored, stability is
of prize importance, and these tes¢s were run only at room temperature to
deteruine the charecteristics of the early warmeup period and she effeck of
izble input voltages. ; L

87. Phe equipment was turned on and the frequency measured impediately
at intervals of one minute thereafter for twenty minutes., Aftsr elleving
arm-up of two minutes, the frequency was checked as input voltage was

eried, An HEL type LAB frequenoy meter was used to measure frequency.

&8, This test was run only on the line transmitier since jime was 2%
remium and 4% was known to be the leact stable of the two transmitiers.

59.  Receiver Sensisivity
%o measure IF sensitivity, = siznal from a Hodel 160 Ferris Signal

'{*narator was fed %0 the I.F. section and the amount of signal necsssary 4o
Balotein 50 millivatts output into 600 ohms was noted.

60, Overall sensitivity was determined similarly by feeding & carrier
fRodulated 30% from RCA UHF signal generator type 7104, Serial 012, to the R¥
ifpnt. fnis test was rua oanly to 540 Mc, because calibrated gignal genoryators
L ¥8Te 0% available avove thats freguency.

61, Y tenns
“he wide band anvenns was tested by Mr. Elngwelt in Special Usvelop-

L Bent Secsion,
1 NEOC ACCHTIE
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- For reasons of securiiy, fisld tests of this equipment were sss-
-;h“rbﬁ insdvisable. It was therefors desided o confine the Jjammiae redis-
51039 to 5 single shielded room, where the following test procedurs was
119};&&: {5&3‘ bleck di&é};rﬂﬂl’ Flate 1}

4

B 63, ihe complete jamming equipment was placed in & large doudle-sspesned
fex vithin the shielded room and ell powsr leads were carefully filteved zo as
%o ovtsin 2% lemsd 50 db attenustion of the ultre high freguency fisld prasant

thin the box. An adjustable r.f. sttenuator was built into the shislded box,

putelde 8nd feeding & coaxisl trensmission line. The inside end of the
panator was link-coupled to the transsitter satenns terminals. & jaming
gely veriable over 50 db, was then aveilable at the end of the trenanission
pe. + radar recelver and indisstor were 6% up in the shielded roocm %o
present $he equipment to be Jemmed. 4o artifieisl return echo was then

ueed on the indlicator sereen. This vas Gone by means of a double pulne
rator whose delsyed pulse triggersd a pulse signal generator, which, in

s produced an r.f. pulse at the redar frequency vhose amplitude eould be
relled Wy sdjusting sn r.f. sttenuator,

B4, The output from this sttenustor was carried to the rader ressiver
a ccsxlal tranemission line, produeting & blip on the indicator sopsen which
8 varisble in posisioen, anplitude, width snd repesition frequencys dinse
urfable siznals from both the jammer mnd echo generator are fed fozother to
radar receiver, the relative power necessury for Jemming can be detersined.
& typileal $esz%, the echo is set %o the approximate indication of an alrplane
falrly elose range. The Jamming siznal & then turned on and gredusily
dcrezeésd until the blip has been entirely smeared., This point is poted sud
fhe relative amplitudes of the two simals measured.

e Sseause a bolometsr wes not available for this measurement,

#linal was compared with & known C¥ elgnel in & General Radio Type Bale
elvar,

54, 9ize and welght of uanigs: Table 1
Power lnput requirements!
“fewer outputi
franemitter stabllity!
Hscolver sensitivity:

sk 08 B

a7, Simulated operationsl tess.

i In & test set-uy to elaulats actasl operating conditions, the
#01loving results were obbained!
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On XAT Eadar Receiver

{1) Rsceiver blecked with 150 uv C¥ inpui,
{2) Recelver was jammed with 50 uv iamput from A5,

On 48B-3 radar recelver

(1) Siznsl was obliterated at 130 uv input from XB,

{2) Jamming signal from ZBM has spproximately twice the bandwiﬂth
of echt,.

LUsSIONS AND RECOMMENDATION

Bacommendations will herse itske the form of suggestlons for improve-
¢ in future models.

89, For the low frequency transamitter!

{1) Tuning rods should be made of some heat resistant, hard,
insulating materials.

{2) Shorting bars should employ some springz type, wiplagz coniact.

{3) Some form of tube ¢lip which would allow motion and yet main-
tain contact should be used.

(4) A rigid coupling loop should be employed.

{5) A better arrangement of parts should be found. ¥or instence!
fan should bBe mounted behiand lines to cool lines and tubes
rather than at the front blowing hot air from the tubes over
the lines.

70. For high fregquency transmitter!

{1) Cavity might be silver plated.

{2) Some form of tube ¢lips which allow motion and yet maintain
position and contact should be used,

(3) Fized filament lines may be used.

Tl For receiver:

(1) A tuning ciroult with a emcother outpu$ curve than the
putterfly® should be used.

L lower 1.f. ghould be used.

lfsllﬁieﬁi.f. amplifier aight empioy one stage of impedance coupled
smplification and the two following resistance coupled stages.
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The tests descrived in parsgraphs 63, 64, and 66 indieate thal
gunipment 1e capable of obsearing the echo from an elroraft viewed onm an
trpe cquipment at a distance of 10 miles or lesé. Since flight teastn are
;4 bited by reasonsg of zecurity, moré detalled conclusions are impossivle.

.y AND BISCUSSI

15, Thie equipuent is designed %o jam eneny radar inetellations
sating saninst sireraft on frequencies between 375 mo/sec. and 800 mefsec.
gsouipnent 1s asirborne and of low power and conseguently its use 1s 1inited
jesming echoes of the type returned from alrorafi and cannot be ezpatied
ppernte guscessfully agsinst echoes from large surface eraft or land, Its
pffectivensss is & function of the type of radar receiver and the power of the

snitier.
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Approximate Dimension Approx.

: in. Inches. : Helghd
et AL URER e Heieht Yidth Yepth inils.
k3% Traasaitter 7-1/2 10 19-1/2 - 38
Low Eange Unit
X8 Transmitter 7-1/2 10 19-1/2 48
High Bange Unit
180 Receiver Unit 7-1/2 5 19-1/2 22
Wide Band Antenns 10 8 ab &

TEARDEOP

Hegeiver Antenna 5 BOD ' -
R@mbfa Tuning Uals 6 3 2 2
Flexible Cable for Eemote
Tuning
Antenna Cables and Plugs 50 Chm

Cosxial Tronamission Line
Trangmitter-Receiver g Conductor

Uonnecting Cable and Pluzs
Power Cable to 110 V., 800 ¢ps 2 Gonductor

Fower Cable $o 24 V. Db,C, 2 Conductor




For i 1ate Power Ia;u = 118 ¥atis

_Low Bange Unig High Esnege Unit
Cutput Power Output Power
Pres.dnMe/s. _An¥atts  Freq. in Mels. in ¥agts
5?5 14.3 430 g.0
380 14.6 500 10,8
380 16.0 810 11.4
400 18.1 550 12.2
410 20.G 530 14.1
420 Cresater 20* 540 14.5
than
430 20 550 14.2
440 20 560 13.6
450 20 870 11.4
450 20 Br3%* 10.8
470 20 580 13.2
480 20 530 10.8
490 20 800 10.0
500 20
510 20 * Measuring device indicates
only up to 20 watts power.
520 20
*2 Minimum of dip in curve

530 20
540 20




¢ in Freg, deviation in Me/Sec. Line Voltage Freg., Deviaticn in

{02 Lrom 497 Mc/Sec, Yolts Me/Sec. from 497 Me/Ses,
0 80

95

®* Borma) operating voltasze.




Inpug voltage'nﬁcassary to maintain 50 mw
output.
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