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ABSTRACT 

This report covers the evaluation of the gl neral electrical 
performance of the low frequency (140 to 300 meg~cycles) band of 
an experimental radio direction finder (tot al fryquency range from 
140 to 600 Megacycl es) developed by the Federal Telephone and 
Radio Corporation under NDRC contract OEMsr-961. The purpose of 
this work was to determine the fundamentals .of pr rformance, 
particularly that of t he collector system, and to obtain data for 
comparison with other t ypes of direction f inders in this frequency 
range, 

The r esults as given in this report bear out the fac t that 
simple Adcock-goniometer type systems are unsatikfactory in this 
frequency range. The electrical char acteristics lof the receiver 
are satisfactory for an experimental equipment. 
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DECL.f\SSlFlED 
INTRODUCTION 

1. This report i s th" second of a series co'; . :.ing t he gene;:a l 
performanc.e charac vBris ,.-ics o:i: ra,, i o r~2rec ion n" - - ,_._,,_, -~; , + • ~ • ~ --' • J • t • f1· J e1·s ,· n .,_i- - 7 r.:;nJ 

+o 600 m,:, a-csrcle f~r., , -U -=>"'CY rann'e 'Y-10 e 0.-•uj_prnent as furnish8d this ,_, • ~., .· ~ 0. '( .&.. ....,. '-' !.l J C.:> • ,._ .L 

1.a1--,orPt~r.; ,,ms not considered a p.rototype of G. co,..,.rplete r1irr-ction 
~ l 1 .,_. 1 h .... .. f :i.nder. Cc-r.sequently, o:-:ly the 10;_,0:;:-a e _ec t,l~J ca c, c.ra.c 1-er1s1,1cs 

vmre evalua teri. 

2. Inasmuch as t he highe;:- priority of other wo:;:-k required 
j_mmedi ate attention, the techni".al e·,aluation of tljii s e,1uip"'.e11t 

,.,,as h~lted at the cor:-:\)letion of th8 work on the 107 ~:;:-e~;_uency band. 
It v:as thou,;.,:ht advisable to report the result s on 1,his l ow frequency 
band rathe r t an to wi th- holr! foen unt il tbr: complJ t ion of t he work 
on the second ba,,., • . The P-valuation of thP: second bi nrl of th-is equi 9ment 
will be covered i n e. la.ter report. 

3. I n accordance with t he ')roblem assignment., ad-,iti onal r e,iorts 
will l:le .forthconiing e.'3 other e.:;uipmr:mts are tested 2 A sunmary r epo1~t 
on Problem S1Q51T .. C of partfoular interest to t he Bure~u of Ships 
·l"li ll follom1the cotr,ple t ion of t ~e preJ.iminary evallfa t±on reports. 

DESCRIPTION OF E'=mrP~f'NT 

4. The FerJeral Telephone and Radio Corpornt:i.on (F'IB.) , now known 
as the F,,,deral Telecommu'1icil.tion Lal.lo:;.•a tories (FTLY develope~J, 
under NDRC contract 0~Ms ;.0 - 961, a di rection finder· !covering foe 111-0 to 
600 megacycle freq:J.ency r r,;n7,e in two bands. In orr.19 r to cover this 
frequency rP.n~e, two se,a r 8t.e colJ.ector systems are used. '.7i th a. 
c ommon receiver r.nd e.utomatic beari n-i: indicator. Pllatecc 7 and 8 
~ive the block diagrams of t he enti:.:-e equiprn0nt a11d thc1 lo\': f reque.ncy 
ban,1 a,:1tenna system respectively. 

5. Tl1e colJ.ector system for th<-: 1.40 to 300 1mega.cycle ba nd 
cons ists of a stationary Adcock systerr: a s shewn in !Plates 10 t h :::-ough 
12. Four 11 fat11 vertic?-1 monopoles (7:1 l ength to dia!T!etr-:r ratio) 

I 

a re mounted on the corners cf a sguarG above a gro1,nd sheet wit h a 
f ift h Al em.en 1: f'o:;:- sense indication mou'1 ted central~y . The diagona l 
s nac ing between ':llP:f'lents "i.s 0.183 wavelen6t hs at 2i25 me,;acycles 
( the mid frP{pency ). '.0.e grcun'.'! plr.ne is 0. 57 wav01!0ngths on a side at 
t he same frequrmcy. 'I'he bal.::1 ncecl outpu t of erch pa~:· of elementcs is f ed 
i nto th~ sto.to:;:-s of a w,riable ::peed motor-dr&ven capac1.tive goniometer. 
The motor which i:1ri vc ·, this goniometer also dr ives b .iP-1s··.rn ge nera to:::­
empl oyee in obtaining the synchronized c ircular t r ace on th0 remotely 
l ocater1 ca thode re.y indicator. The output of the goniometer is fed to a 
;;a~ancerl. to unb~la nced ~ran-:~ormer(be._l~n). to utiliz;e sin~k c~e.xie.l cabJ.e • 
• hi s equipment J.s SU'.)plied with approxima 1:,oly 50 f eet 0 1 r a cho f r equ0ncy 
transmission line +hus pc r mi t ting t '.1,, remote loc.~.tiof,: of the coJ.lect.or 
sys t em. 

_,_ 
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6, Tho recoi ver is of the tuned line type aed is sho,,m in 
Plates 13 and 14, It has one stage of radio frer uency amplifica­
tion and four intermediate froqucncy stages. T~o intormcdinte 
frequency (15 megacycles) after detection, drives two sopnr£>.te 
channels, a video ch8.nnol through c. diroct currept amplifier for 
obtaining the bearing indice.tion and an audio cN:!.nncl through an 
eudio frequency amplifier for monitoring. Tho irtermediate 
frequency has an acceptance bandwidth of approxi~~tely_l megacycle 
making it suitable for pulse reception. The rccpivor is tunGd by 
varying tho length of the circular transmission ~inos by means of 
shorting bars. Motor switching circuits arc so a rranged that 
onl y one antenna system can be used at a time. 

7. Bearings in the low frequency band are :imdicatod by the well-
known propeller-shaped pattern on a five-inch cJthode ray tube. 
The 11 no signal" circular trace is obtained from la special rotating. 
linear r esistance element from which two sine wave voltages arc 
obtained from two sots of brushes spaced 90 deg~r es apart. The 
contractor refers to this assembly as a "B" bloc:k, This block 
is driven i h synchronism with the goniometer by lthe two Selsyn 
motors Bnergized by the Solsyn generator descriqed in paragraph 5 
above, Two Selsyn motors were used apparently b

1
ocause tho le.r ~ost 

motors available had insufficient power to maintain the desired 
tracking accuracy. The second motor was presumaibly added as an 

11after-thought11
, as it is belt-connected to thd originRl motor 

driving the 11 B11 block, 

8. Sense indication is provided by monns ofi the sense entenna. 
whose output is f ed through a fixod network cons~sting of baluns 
:.md transmiss~on lines so arranged thD.t tho outpp-t applied to t he 
goniometer rotor, during sense determination, is

1 
in the correct 

phase (rele..t ive to tho volt(tge from the directior· al antennas) over 
the 140 to 300 me~acycle range to give a cardiod response pattern 
for the coll ector system. A radio frequency rol~y is provided i n 
the ant enno. unit and a power relay in the indicl"'.tor unit both 
operating f r om a sv:itch on the receiver-indicc1.tofr- panel, This 
switch, when depr essed, connects tho sense antenna circuit to the 
directional channel end ch~nges the connection o~ the oscilloscope 
pla t es t o causo a 90 degree shift in tho pattern~ thereby producing 
a unidirectional or sense pattern~ 

QESCRir-TION OF FIELD TEST SITE 

9. The equipment was tested at Blue Pl ains which is locr.ted 
about one mile south of this I.aborntory. The site used for this 
problem is free of all underground and ovcrhen.d v1ircs for a consider­
able dist ?.nce. Power for the equipment and targbt tre..nsmittors 
was furnished by two gasoline-engine~drivcn generators which had 
considorr-ible shielding to pr0vent an undue .<\mount of noise. The 

__ .._ ___ _ 



recei vine- Rn tonne. secured to a m!l.nually r o tr1. ted I turntable, was 
mounted ~n t he ro~f of r. two-story building appr?ximatr:::ly 20 feet 
9.bove the 1round. A target transmitter we..s loca}cd c.t the same 
hnight on a telephone polo at a r:listrmco of 100 feet. See Pl£>.te 9 
for a photograph of the test site. A dipule antf nn~ with a flat 
reflector and driven by a General Radio 'f-ype t\57i A OscilJ.a tor was 
used as the ta:::-get trtmsmi t ter. Several checks indicated t .h,-, t 
there were no serious disturbances ce.usod by th~ pcvier cable leading 
f r om the power source on tho ground to the oscillator. The oscillator 
was mo;mted directly behind tho reflector t o preient undue radia-
tion from this source. 

ANTENNA SYSTEM GAIN 

10. The gnin of the collector system wi th re~pect to an isotropic 
antcnnr,i. is gi ven in Tuble 1. For clarity, it should be stated that 
t he ge.in of a half wave resonant dipole is 2.14 tlocibols above an 
isotropic ant enna. 

11. The i nefficiency of this collector syste~ may be part ially 
attributed t o two factors. One factor cont ribut~ng to this 
inefficiency i s the 6 decibel loss inherent in the monopole system 
with respect to a dipolei The other f~ctor is the coupling l oss in 
tho goniometer v1hich is inherent in t he Aqcoc~ ... ~oniomctcr typo of 
direction finder. Experience indicates the- probFbility of rather 
large losses in this partic-ular t ypo of gon.iornctpr. The inadvis­
Ability of building rather elaborate test equipmpnt precluded t he 
determination of this coupling loss. It should pe steted that the 
gain is not considered unsatisfactory for an Adcpck-goniometcr t ype 
system. 

ANTENNA SY§.TEM !!EFFECTIVENESS" I 

12. The antenna 11effcctiveness 11 is defined P.b that quantity which 
when multiplied by t ho f ield intensity yields thb voltage across the 
load impedance. This qur.nti ty, which has the dibension of length, 
is very useful because i t ennblcs the dctcrminat~on of the f ield 
intensity require.-d for n given r eceiver s.onsitivt ty. Table 2 gives 
the Rnt ennA "oi'fectiveness 11 for t his equipment. 

13. Tho necessary data for determining the a tcnna gnin end 
nntcnnn 11 effoctivoness11 VJere obtained by st opping tho goni ometer 
['_nd orienting the collect or system for maximum r f coivcr output. 
The cnble was termin~ted in its characteristic impedance (50 ohms) 
i n order t o haven stnndard load. A large isol2~ing resistance 
w~s placed between tho terminating resistance antl receiver input to 
preclude any loading effect that the r eceiver might have upon the 
nntenn~ system. Tho receiver output (below ovcrllo['.d) vms recorded 
for constant field i ntensity: A h0.lf w:::.vc r osonnnt dipole was then 



substituted for tho collector system and t he repcivcr ou~put ag~in 
r ecord~d. A sui-w.blo signal gen~rn.tor (LAF: 3) f•1as subs~i tut ed r or 
t hG dipole ~nd the attenuator ~dJustcd to give tho r Gcoi vor output 
readi ngs as obtained from the col lector system and dipole mcnsurc­
ments. The same cable termination and isolatitjg resist ance was 
used for en.ch m02,suremcnt. The nttcnue.tor readings, to i;othcr with 
the receiver linoo.rity correction curve, supnl1cs tho r equired 
informPt ion for the nntonna ;1;0.in and antenna 11 J rrectivoncssn. In­
asmuch as the receiver input closely approxima~ed 50 ohms, as 
indicated by a low standing wave r2.tio, the an, enna "c:f.'fectivenessn 
values are valid for computation purposes with this equipment. 

OVER.ALL EQUIPMENT SENSITIVITY I 

14. Tho overall equipment sonsi ti vi ty is shown on Plato 1. 
These sensitivity figures were compute<;J. from trio antenna 11effcctive­
ness11 and the receiver sensitivity inasmuch as jit was l a ter det ermined 
that the receiver was not functioning proporly at tho time the • 
overall s ensitivity measurements were m~de in ~he field. Si nce 
it was noted thl'.t the electrical length of t.he j50 foot radio frequency 
transmission l i ne changed with t emperature, a '.l;ine stretcher wa.s 
used, in the original measurements, to determine the vari a tion i n 
sensi t i vi ty as caused by the r0s1.u ting chc.nge qf impedance. This 
variati on increased with frequency ru1d reached 

1

approximntely 25 
per cent at 300 megacycl es. 

BEARING SENSITIVITY I 

15. The bearing sensitivity (minimum field jintensity r equired 
t o give 5 degroo bear ings) i s given on Plti.te 2. InMmuch ns t his 
t est WR.s taken in the fio.ld t1it h the receiver improperly wor king, 
i t was necessar y to correct the original data. 1 This test was 
performed with the l i ne stretcher adjusted to give maximum r eceiver 
output, incrcnsing t he target t r ans~itter output until 5 degree 
r epentnble bo~rings were observed. 

BEARING PATTERNS 

16. Pl ate 16 shows two b,·aring patterns obte.ined with thi s 
equipment . . The bearing pattern tc.ken e..t 225 megacycles is rcnrescnta­
t ive of most patterns up to a frequency of · c.ppf oxirn::itely 250 • 
mege.cyclos. Above approximately 250 mcgc.cyclcs , the pgtterns became 
di,storted, the degree of distortion depending ·~pon the froqucncy 
~nd a~imuth. Tho pattern taken ~t 260 Megacycles shows the extrem~ 
distortion observed which made tho bee.ring clct~rmina tion impossible. 
Above 260 megacycles, th0 four l 0r.fod pattern- diso.p;:ic~.rod. 

.. , ' -4- [ 
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17. A four•lcc:.f-clovor p!".ttcrn resul ts f rom 1. condition i n tho 
col] ector system th0.t produces fou:::- mi ni mums (rtU of nhich r.:ii ght not 
necessa ril y bo 11 nul l s n) . Thc,re r.r o sever a l causps f o:;.~ t his 
phenomenon. I n an antenn£, system of tho type usf d wit h the equi p­
rr,,mt in qw-stion i t i s often caused by a combin~~i on of o. r i:::s on.:,.nt 
condition exist ing in the antenn:: 2.nd goniometer \ sw.tors t o•\8 t he r 
with n tightly coupl ed gonior.iot or rc-t or which i h comb:i.nation 
produce harmonic distorti on of v1hn.t should be a pure sine wnve ns 
n r nsult of the goniometer r ot 2.tion. In an idcaG. goniometer tho 
t wo boctri ng i ndicating minimums occur e.t t he t wo

1 
points in t ho 

sine i•m..ve where th,; voltage is zero, Le., for ef ch 1800 of r ota­
tion. If, however strong harmonics exist in thc

1 
antenna-goni ometer 

system, the volte.go induced in tho rotor will be ( or approe.ch ) 
ze ro a t o t her angles of rotation . This ha r monic cistortion will 
occur when tho antonnc. tr~nsmissi on J.incs pl us t he impedanc e coupled 
j_nto t he two transmission linos f rom the goriiome;t er r otor approach 
r eso:nnnco. A simpl e example mi ~•:ht se rve t o i llustr£>.t e the n, 0.turc 
of this phenomenon. Im~gine a conventional Adccck l':.ritennn 1.1.nd 
tj ghtly couDled cape.ci tivo goni omotor system wi th a sign<1.l o.r r i ving 
arbitrarily from a bearing of 45° . At bearings 

1
of 45° nnd 225° 

the vol ta ·,es i n tho two goniom,~ter stators to wh:i ch the rotor is 
equally coupl ed arc equal ~nd exac t ly out of phi se so t h~t no 
V('l t a;;e i s passed on to tho ro tor ; these arc thq positions of true 
mini mums. At 135° and 3150 tho goniometer r otor is equa l ly coupled 

I 

to t he t wo stators where t h0 volt2,gos arc out o~ ;:ihaso and t hese 
should be t he pos:i.tions of 11mnximum11

• Suppo se, 
1
bowevor , th['.t nt 

or n r-•e.r a c erta i n c r i tice.1 frequency the r..ntcnnn transmi ssion lines 
p lus t he full cnpaci-mnce of tho ·r otor nnd s t nt~r of tho goni ometer 
become r esonant but arc non-:tosonnnt when tho ro tor is onl y 50% 
coupled to the s tntors, a s a t 1350 nnd 315°. I ri these posi t i ons, 
i . e ., a t O, 90 , l f~O and 270 degree s the highes t lr ossiblo vol t age 
VJill be i nduced i nto the stator . This will proquco fnl se mr; :ximurns 
a t these bearings . This then YJil J. produce t he f ollowing pr o -.;ressive 
volt ~gee in t h0 receiving sys tem £or one rote tid

1
n of the goniometer 

rotor : 

45° - minimum ( t rue) 
9c:P - maximum (f alse) 

135° - minimum (f c.lse) 
lSG° - m&.ximum (f alse) 
225° - minimum ( t rue ) 
27CP - maximum (f~lso) 
.315° - minimum (f nlsc ) 
.360° - m~lximum (fc.lso ) 

J 



f)E""(';r! tJ, :~-~ .-~~ ; r:=1 ~D 11 .t..,.,..,..( t\ l:\ .~ ~ .,_ 1 .1 !l j~ 

This progression of volkges will produce on t h boo.ring indicator 
a four-leaf-cover pattern, similo.r to th;:-,t illuhrn.tod by Plr-,te 16. 
As the :relative phases of tho complex goniometer modu.btion 
volt,cges che.ngc with frequency and bearing of tho signo.l, tho 
resulting pattern on the indicator will go thropgh a nultiplicity 
of configurations which will norm--21J.y hide, displlaco or blunt tho 
true beari ng over a considerable band of frequencies (20 to 30 
Mc wide in the: equipment under discussion) . Rclreroncc 4 gives a 
more complete theoretical explanation of t his phonomcmon. 

1g. At frequencies wher e the four-leaf-clover po.ttern disappeared, 
i.e . above 260 Mc INSTRUMENTAL ERRORS of the 11Roci procal Error 11 

type were present. These errors, the mcgnitudel of which vcried with 
the frequency, were as high as 3cP and a t the h~ghor frequencies 
the bearing pattern was additionally distorted jb'.r having a long and 
short 11 bl8.de11 on the pr opeller . RECIPROCAL ERWR is caused by the 
pick-up of signal voltage by parts of the equipbent possessing 
substantially omnidi roction reception character~stics, whi ch voltages 
combine with the voltage obtained from t he dircptional ant enna system. 
This typo of error i s indib~tod by t ho t wo bladps of the propoller­
sh?.p0d pattern not being in line, i. c., not displaced e::mctly 1goo. 
Several quick checks showed that t his undesired

1 

signal appe2.r ed to 
enter the equipment only through the povtcr c~.b~o. This undesired 
signal was observed mainly in tho vicinity of 3r 0 mog~cycles. 

19. Due to ~n in0.doquate repoE>.ting system, )the bearing patterns 
were seen to 11wnndor 11 npproximatoly plus or mi~us 3 degrees from 
t he bearing. 

QPERATIONAL TIME RE9UIREMENTS 

20. The type of bearing presentation of th~s equipment and its 
method of operation are si mil~r to most stnnd~rid ABI typos of 
direction finders which employ a propcller-sheped type of presenta­
tion and require tho operation of o. switch to o;btnin sense indication. 
Accordin~ly its oporationP.1 t ime for indicr-tin~ tho boarlng of n 
trnnsmission to which tho receiver is tuned will be the same as for 
other ABI types of equipment, such as tho Modc~s DAU &nd DBF. The 
mechanic~l design of the r adio frequency section is such ns to make 
the ''tuning in11 of the signcl at the high frequency end of the receiver 
very difficult, grc.<:.tly i ncre?.sing the opera.tionnl time requirement. 

RECEIVER SELECTIVITY 

21. The recoi vor selec ti vi ty is gi von on P.l!n to 3. It is seen 
th['t this receiYer has an r..cc0ptance bandwi dth iof 1.35 megacycles 
at the 6 decibel points, the oquivri.lcnt r ectilinear bo.ndwidth, 
(3 decibel points ) being 1 mcgc..cyclo, which makes possible t ho 
reception of pulsed signals . This selectivity jcurvc is seen to hnve 

all ,- ¥ t 
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a Shape Fe.ctor (oondwidth 4t 60 db/bc'lndwidth ::--. 6 db) of 2,3. The 
selectivity WiJ.s te.ken at 150 megc.cyclos. 

RECF.IV~R SENSITIVITY 

22 . The r eceiver sensj.tivity over tho entirio frequency r ange 
is shown on Plate 4. In order t o obtain these VE",luos and to 
reduce tho tuning noise, it v!as necessary to r odosign and ins tall 
n ew shorti ng bars in tho radio frequency section, rople.ce the 
original GL-466 Lighthouse tubes with 2C40 Lig~thouse t ubes, a.~d 
completely realign the sot. Pl ato 15 is 2. photograph showi ng both 
the or iginnl and r edesigned shorting bars . Thdsc now shorti ng 
be.rs were des i gned to have longer and heavier Jprings and single 
ball contf:-.ct s inst.end of a multiplicity of spr~ng fingers. This 
not only provided for mor e uniform pressure bu~ permitted more 
later.::tl movement of tho spri ngs to bettor f ollow 11wobble 11 of t he 
lines v,hen rotatod. This practically elimi nated the noiso during 
tuning which was excessive wi th the origine.l c9ntncts, there being 
four sets of l ines, one or more of which usually possessed cont e.ct 
troubles. In addition, the b::i.11 t ype contr-,,cts !were fo11nd decidedly 
advantageous in eliminc.ting the electrice.l "torque lash11 r esulting 
from the multicontact fing©r~ 11 rockingtt when tuning tb a ·signel 
and thereby changing the transmission line lengths, when direction 
of tunin~ is reversed. The result ing sensitivity values aro 
considered acceptable . 

23. This test was performed wi th the signal gonerntor lLAF-3) 
feeding the receiver directly. A suitable met~r indicated the 
second detector output. The sensitivity values arc given as t he 
voltage in series wit h 50 ohms required to giv, 1 a 20 decibel 
s ignal plus noise to noise ratio. , 

24. The noise factor of this r eceiver which! rel:-.tcs its sensitivity 
to that of the theoretically perfect receiver ~s given on Plate 5 
for comparison purposes with othor receivers. 

RECEIVER OVERIDAD 

25. Plate 6 gives the overload ch~ractoristic of this roccivor. 
I t is seen that the ovorloe.d point is sufficient ly above t.'ho normal 
oporA.ting rc.nge as to be satisfact ory .'.1.nd thc.t lt he r ocoiver is 
linrar for inputs under 150 microvolts. 

CONCLUSIONS 

26. I t is concluded : 

(a) Tha t the equipment fur nished 
considered as~ prototypo of 

I t ho La born tory w~is not 
c. complete direct i on f i nder 

I ., 



(b) 

(d.) 

( e.) 

(f.) 

(g) 

(h) 

equipment , sui t.:...,_blo .for scrvi cG tes t or duplico.ti on, but 
merely ~s a model to clemonstr;:-.te operatiob of r. system 
c-.nd, nccordingly, no type t ests were conducted to 
dotormino mcchanic,.,_l sui tr.bili ty f or Navap.. use. 

Th::i.t tho oqui,~mont is not mechanically suik.blo f or 
Nav2.l use in its present form. 

That the equipment w2.s mcch-:-mically impo4fect in so many 
respects as to obscure or compromis0 any satisfactory 
demonst ration of t ho principles of tho bdsic desi gn, 
i.e., the pr~cticality of employing a fi±ed Adcock• 
rott:.ting Cqpar.:i.t t ?e : goniomoto:r system 9r direction 
finder in the frcquoncy range 150 - 300 mogacyclos . 

That, inasmuch f.l.S tho 11collection11 effic~oncy .of r.ny 
antenna dcpends on the aroa presented to 'tho we.vo front, 
any Adcock type of c.ntenna will bo increa singly loss 
cffocti ve as tho frequency increa s es so the.t tho MAXIMUM 
RESPONSE SENSITIVITY of an equipment employing such an 
antcnnn will be quite low Rt frequoncios Jin tho 150 
- 300 Mc range in comnarison to t hat obtainable with 
lower frequency Adcock equipmentp,· even if o.11 other 
losses could bo eliminated. 

Tho. t, inasmuch as direction finders such o.s thr.i.t under 
discussion must be cf.'.pr,blc of receiving :pulse tr::i.nsrr-issions, 
tho b~.nd-v1idth 6f t he receiver must necoss D.rily be mado 
wide, ,Y-1i th c. resul t 0_nt increr.,se in noise I e.ncl n similHr 
decrot.se in MAXIMUM RESPONSE SENSITIVITY. 

That tho combination of inherently low aptonna efficiency, 
high goniometer losses nnd low receiver SENSITIVITY (due 
to high noise level) all result in tho oircr- r.11 MAXIMUM 
RESPONSE SENSITIVITY of A- 150 - 300 Mc eguipraont being 
quite l ow, pr>..rticul a r ly in comparison wif h lower f r equency 
Adcock equipments, 1 , 000 mic:rovol t s per r otor for e. 20 
db S/N rat io being approximatel y tho bes th~t could be 
hoped for . 

That accordingly, tho MAXIMUM RESPONSE SENSITI VITY of 
t h e oquipmcnt reported on herein i s not ponsidcrcd 
oxccssivcly low with respect to the bost

1 
thnt mic,ht 

be expected from nn equipment of simila r design. 

That t he INS'l'Rm.tENTAL ERRORS of the 8.nte~a system over 
t ho entire frequency r:>..ngo Qro excessive,, it being believed 
t hat if t h0 rcsonc.nt condition nt 260 bog-'.'..cycles n.nd 



( ;i) 

the sense 100.kngo above 260 mogacycles~were corrcctod or 
reduced the rcm~.ining error wouI<l stil be lf'.rgcr t hc.n 
acceptc.blc for Adcock-goniometer systc s. 

Thnt the INSTRUMENTAL EllRORS of tho indicator system v;orc 
excessive and would not be corrected by calibre.tion, being 
of a 11 ;'lobble11 or 11 f luttcr11 typo resulting from the 
misnpplication of synchro motors for high sp,'.cd, continuous 
rot~tion power service. 

Thr.t tho olcct.dcnl characteristics o~ tho receiver (after 
modificrtion by NRL) were SQtisfnctory considcrin,1 t he 
tuning r~nge and band-width used. 



TABLE I 

ANTENNA SYSTEM G;~IN IN DJ:-:CIBELS WITH RESPECT 'IO II30TRGPIC J..NTENNA 

Frequency in Mego.~ycles 

150 
225 
300 

Gnin in Decibels 
I 

-13 .4 
-2()).7 
-2©.3 

The collector system was terr.1ine.tod in 50 ohms. 

ANTEWN,';. SYSTEM 11EFFECTIVENESS11 IN METERS 

Frequency in MogQcycles 

150 
225 
300 

11Effcctri..vonoss11 in Meters 

0.0380 
0,0118 
0,0089 

The antenna system "effectiveness" is defined such that the field 
intensity whon multiplied by the 11offoctivenoss11 yiel ds the voltage 
across the lo~d impcdnnce. 
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Input 
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NDRC-FTR 140 Mc. - 600 Mc. Direction Finder 

Block Dlagrom Of Equipment 

---- -- - - - - - -- - - - - - - - - -- - - - __, - ·- - -- - - - - -1 

140 Mc.-300 Mc. Antenna Uni1 1 

~ - - ---' 

I 
coc n enna Ad k A t G • t on1ome er I Bl a un T 

I 
~ I 

I 
~ I 

I Motor - Sense Relay I 
I (In Goniometer} I 
I 
I ~ I 

I 
I 

I Selsyn Generator - I 
I I 
L _ __ __ _ ___ __ _ __ _ __ _ __ _ __ _ _____ _J 

~ - - - - - - ----- - - - - - - -- - ----- - -- - 7 

: Receiver And Indicator Units I 
I 

I 
t Indicator Type •e• Distributor Receiver 

I 
I I ~ 

I 

I 
I - I 

I Power Supply ....__... Selsyn Motor 
I - I 

I I I 

--4--
I 

I Control Variac I 
,-- I 

I L ______ _ _ _ _______ ____ _ _ ___ _ ___ _J 

,------ -------------, 
I 300 Mc. - 600 Mc. Antenna Unit : 
I l 

I Rotating Antenna Balun I 

I I 
I ~ 

I 

I ! 

_J_ Motor 
I NOT E 

I I Units connected by 

I ~ I hatched areas are 

I I mechanically coupl -I Selsyn Generator I 
!~---- ~ I 

L - - - - - - - - - - - - - - - - -- - _ J 
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