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MEMORANDUM 

3Q4I'A 

J,.H •. 1rr.exl0:r,,, NRt,. repre.aent.ative to Ootrlmo U'n1t 32-G ln .t'tpril 

1',o: Offioer i.tl Oh&r-ge Comm. ·trnit .32-G 
S~~: Vid~e Reoei ver, In$-talla tion Report on 

19$2 

1-o. T:hls ts a Nav,al Research L;aboratory ong1n~u,r.1ng regort sumariz• 
ing oertlun p,roblems as$Oo1ate~ wit;h tho Go~,. Unit 32 ... 0 in-stallat!on. 
ot the HRL Video Receiver rt-467(XB .. l)/At.it. !his roceiver-, '.Wllieh 
t-i/&e develowsd l>Y (fode 3945 NRL EJ.s a w1de band intitx•eopt dev1os, was 
se:nt, to Oomm. Onit 32-G ro~ evaluation as an ''S" and "'X" band alto:r­
nate fo~ the AN/Al?ll.-9 reoe1ve:r in tbe» AN/APA•o9 cli.re(!)tion find1.ng 
system. installed in. the l?4,M•lQ aii-cratt No,. lil4J72. • 'lhis method 
of operatiUB th~i1 APA-69 _ 1e intttotit£td as- ern 1nt~reept f.iossurance d0viee 
and was· 'tried previously on an AO alror.ef'·t at N.A.T.O ... Patua.ent witb 
geod reau.ltl!J.. The prese:nt 1ns-tallation in the P4M 1s to evaluate 
the -srst&n1•a U:tilefuln•s·s in f'e.rret patrol work. A complete account of 
tb0 1nsti:dlfJ.tt.on tt"lals or bhe receiver l!na-Y b~ .round in the ll$val 
.Ro·sea-roh tabor-a-tory registere-d ·note·beok No. 78441 11 this re-.POrt being 
·me1t-$l.y a summa.r;v and deso:l"iption of: -the installetion made 29 April 
195'2. . • 

2.- . In· pr$l1,ninary trials Jrie:r te 7 April no operational value was 
derived from the Video Receiver due to an unexplained low 19ens1tivity 
oonlbinad \ilith exoe,ptionally high pow•~ rr♦'-l"uency- ''hum~ picked up by 
the set. fh0 Gomm. TJni,t installation t.md me1.ntenance gr1oups ·were 
placed at a deoid.&d disadvantaBe. no·t having been auppl1$d with 
su.ff'1o1ent, d:et·a:tled- 1nformatiom conoorni:ng th{l) pt-oblema $£ 1natnlla­
t.1on or with quantitative· pe~termanc& tests. About all that oeuld, 
b~ :reported was tl!lGt.t on t'h0 ~ai"r;rtenta.m:e be.nob the receiver wo~kott 
well r•eoei ving loee.l GOA -f/li(i§nals ·.but in the &'tttcuJ.&rt 1 t d1d not work 
a-t tall. 

3;. Tht> NftL .Ji'(!)pztesent~tlve $tartod: can installat-.tom obeekout 7 .t~i,r.!l: 
t1n4ing ti:Pst the1t the ante:rrn-a S.n use. ·was open e"ircu-lted fop· t-he 
d:t'ys-tal 's do o; grpund retu.rn current whion acoo1.,11ilt.$d £ct• tn.0 low 
aensitivity. this- sllo·rt wa• an !n1,1tal,lation requl·t•-eme-nt not !tie.de 
o.lefll.r to tht O&mmo Unit.. A.fte-r changing tlo a gr0unded system the 
•aeured senei tivity ;,uis m,pproximately 50 dbm at ns·n baJJd •nd -40 d"m 
at· nxn ba.nd, these f 1guro$ till"'e 1n line with the 'ltmlues obtained at 
N'.BL. file method of measurem.ent- -and t1.coeptable v--.1uea are given 1n a 
paper· p~epared· by Codt1 3945 11 NRL. A co.py of this ptlpar is e.tte,ohed to 
tr.J.s report as· Appendix I. • At ,u.1 t-imee duPing ~he 1n&tallation check 
out the senCi tivi ty w&:B· ~0asurEHi with ¢ry19tals supplied by Code 3945. 
!b~me calibrated c;r:,st,als w1l1 be le.Ct with the Comm. Un-it 1 s, md.nten­
anoa group 1!"or :rutUN ref'ere:ncEh 

4. The· :sene!tivi·ty ppoblero hav.ir-tg be~n olear.ed up lo.& nex:t p·roblem 
11.1;9.s the hlgh "hum1-1 le·vel 1nou.rrod when op-e::ca-t1ng on the aJ.r<n•ttft • s 
poweP. supply. H.an,t cabling and ·wir.111g art-angomerite W$.t>8 tr1~4 but 
none gave m.d(HiU&te .supp~eseion of th.e 1.ot&r:ferenoe, bow.even." analysis 
of tbe r@sults of these tPlt\\ls 1nd1~ated t-hatz the power .t'r<1l~1,r1.anoy 
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Ut-00 cycles) eu.r~f'lowing o,n·, the input c~axial cabling system 
were coupling. to the inp11t causing the interferen.ce tha.t overrode 
the t.omps.ra.ti vely weak crystal signei.l inpu:t.. All tests seemmc1 to 
indicate that high audio or video f'requeney currents eannot be allowed 
to flow 01rer the co.axial crystt¾.l, holder. Sinc!e i.n the system arrange­
ment pre.scribed by NHL th~ cryt1;rh:i.l holder irs -between th:e. antarma 
sel~otor -switch and the Vid~O. Receiver it 1s impossible to redlioe: the 
currents cm t;he holder to em aoceptabl® vallie dt1e to the heavy "ground" 
(;u:rre:ntt1 that· a:t•e floHlng thro·q.ghout; the t:11.rcraft. R-:~,:trr:i. groumd;tng 
stt•apa and shi@lding • did not sufficiently bypa.-sa these ground currents. 
To r.ompli.c.e.ts the 3i tu.at ion it w~.s -round that in mtmy cases some of the 
interf~i:t•ttnce s.e~med t;o bie induced. in tb.~ coaxl al ~iheath by mRgf"aetie. 
eo:upling fr0.m r1c,arby cables carrying h~avy cur1rent. !n the APA--69 
nose instrallati,on th1.~. type of coupling -w.as exceptionally b$d. 

5... Tho on.ly pos~ib>le cure f'o:r thf:i. fa .. 01,lble se,;;rned to· b·~ the rem.evnl 
of the cr'ystal bolder from the high e1.;i.rrent clrcuit.s arid thei.r as·soeia­
terJ. high fiol<ls.. 'file r:illmplest :n,.ethod of accomplishing thts iso.ls.tion 
was to make thn cr•ysta.J., holdt~r;.5.nternal compon~11t of· i:~he ·reotli vc1". 
Gonsequent1y ·fl:· new input was p:r.ovid.ed en tl'1e tL.e· r&ee,ive1" 1 s fr'ont: 
panel whi.ch 5.a for r.!'. ins'bti,ill.d of vidfiioi the 01"1.gina.l input Pe--• 
ma1ning inte.et. in c·ase so.me futur" application requir•e:a; i~s \1.Se. 
IJ.'his net,r r- • .f,. ~.nput is voi•y caref1;1lly bond®d to the heavy panel 
o:f the 1~e·ccive~·. A 'ITG-2.3 .B/U female. 'cable ·connector w-~s made into 
e. feed.•·thru by: s1,1eia,t:lng a large t:t1nel fle.:nge; t<> it::; bt~.t'PtiL T.r".lis. 
.flange :was bonded to the t;ron;t panel by rrcrt-.1.ping the pa.int off and 

. bolting the flange a:..r.1d pa."Wl together with ·heavy st<·H}l b<;.>ltri. It 
will be noted ·th:id;: i11 thi,s- tyr;1.e of .teed-·thru the br•aid· of' the RG•9A/U 
cable i~!l not continuous tru•u the par:u=Jl but ef'f'ect,ivel~;t term.:tne.tcs at· 
the panel.$. fl"Ol"lt f~ct. • Al$o note ths-.t· in .this ·r.wx·Wlgt,,rn.ent tht::iree:re 
a tninimum of connectors a,nd sssociatea. poor gro:und. bonds .. 

6. ln most installations the isola.tir1g i:.>f t,he Cr'ystttl in:,,lde the 
r.eoe,iver is s·wt"fic·i~nt pt>Otection against '!hum" but if the nground" 
Ci.U"'i;•1:mts flow:t.:ng i:r;. th,.3 J:.nput cabl:lr.ig syt;tem il.rtt. excessive, as in the 
no·$e position.,. it is nece1;3su1--y to :r.•esort to more drastic riiaa.rsur·es. 
A .gr•e~ndeti- qua.rte1" wave stub {P-, :!".) plnGed dir0ctl.y be.h1nd. th,:, feE)d­
tht"u ,.-,111· ~)ften give sufficient· pr0t-ee·tion but it was f'o:und. af'ter 
mst,1-;}' trhJls that i 't was t~lso n~:}oesGa:t~y· to opr!:11'•C.1.l"'cu:l. t. the ar:rtenn.a in 
the APA--69 nose lns·te,llat:ton. This is a 1ujor modification and should 
not be attompted without labo:r.·~tory t1nd an.op :faoilit:l.-®,f,~ The J\.S.,..436 
a.xrtenna in e.i;rcref't No. 1243'7 2 wns cbre.ngl~d o·J'er at Comr11!' Un:!. t 32-(¼ 
by the l\J'RL re1:>1•6ser:itatlve but lt should be .repls.c®d by on~ from NRL 
as seon as possible,. $po.t checkes show tha:t :l t is dow11. in gain by 
2 ·to 4 db. 'l"£h~i thl~~e-foi<l modlfica.tion of ( l) plaei'ng .the crystal 
inside t'her r•ee~•ive1"; ··(2) n·gr•om1tl.ing 11 t;he input <rn.bl0. 1 s ·cc.11t1.vt• cronchictor • 
irt the recaiV61J,r input, and (.'3) opeing the ru1te.nn11 cit•cU:it will, in 
ull cases checked so f'f:l.l', give adequate protection ~l8ai't.1s t the ''hum". 

7. The- evystal -holde1'" whieh has a ·t;ype 11 I>i 11 nu.1.le (;onnector &'t ·1'ts 
r.t. end. is sQre1AJed.,.'to th& quar'b6r wavf, stub on the i.nside o.f the• 
1"'eceive,,r and a ahort cat>ll' (RG-71/U) with a UG-.260/u com1octoi.· on one 
end and a special right;-angle connect01· on th~>ffliJ't.1:.r v\~ used b~tween 
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the arysteJ. holdc rthe video input or th~ l"eoe1ve:r sub-Chassis, 
To change. frorn- n3t1 banci. to "X 0 bro1d .it .is only necessary to chanae 
th~ crystal ;tn- .. the coaxial holde:r ( 1N32 i.'or (!$ 11 band a:od IN'23B for 
"X'' be.p.d) and change .from an~ "S'' to an~ nxn bq.nd stub. (The 11X'·1• 
band stub ls be1.ng sent liacl:. to 'N.flL, until ani1Jther one :'f.3 J/'eccived the· 
ngn band one should be used• in its place. ~ehis will. caur;e poor results 
nl?.a.r oOOO and 1~,000 me.) T.ne Video Reee:i.ver in¢or•perati.ng the.se 
ChE;nges is. tb~· a.;..467-(XB-l}/J\..tR Mod. l:µt Ser.#S bre1Jght to Comm. Unit: 
32~0, Aprll 5, 0rhe circ.u.it of this rec~dv,et is sht'1Wn i.n Fig. 6 of 
thhi:, report. 1fl:.1e receiver wa.s put in service 29 April 1952· af'tor. the 
installation modifications were WG•rk.ed out ·on -tb.e olde;r" Ser.#.'+ 
rec.elver. ·s~r.#!i will be retu:reni:3.d to NRL 2 r;,fay for.• rnodi.f1ca;t:lon 
eualuation hJ Code 3945.. Figs. 1 thru 5 show ·tfoi vw.r;Lcn,1s corifigt:tre.-, 
·tions o.f equipre.e11t • usi:ng the Video BIEl,e·ei~er th.a.t have be®n given test 
f'lil~h'ts ra:'t Comm. Unit 32'"".Ch Fig. 3 s-hc11:,r1:1 the r:s•i band lnstal.lati;on 
using the APA--69 with the St.,r. ~~4 Video Raceiv<H'. TS::ds is the lnatalla­
tlon th1-:1t'. gave· the fi.1•s·t. acceptable results in actual operation, · 
the flitht a-.f' 16 thru 21 Apr•il. Fig. § shows the 1n:;ta.1.lat1on o.f 
29 April which -ls an HX'1 861.!ld aet·t,.,p. 

a-. 1J.lhe ·fina.1 prbblf:t1Tt 1$ one o.f reducing noise coming' f'r0ro. the 
rota.ting joint in the AS-434; 11 S 11 band, a.xr~e:nna assembly used in 
the AN/APA69.. This type o.f noise ia n.ot e ·proble,m wh~11 the ,shorting 
stub is pJ.aeed • in the receive.r. r:n1s stub provides ~, p~_th to 
,g:N)'l.'.l.ntl .f.'or· th(;; er·ystal c,ur•r~nt ke.c::ping it off tl11!; x·otE•'ting jo:J.nt 
and also provide.s 1r. low 1111:ped~,.ncl!l pr:J.th to ground for static chargeis 
set t~p by the joint :rotation. 
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