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420 Lex1ngton AVfiln.U$,
New York, New York.

IT' IS STIPULATED AND AGWll by oti between

~Qun$el fut' the re$pe¢tive ,artie$ that the tr*ft~

$¢1"ipt: of the l'I'llfH'U:-d of thctwlthb llepnsUlolt .ay

bel sll\lcsedbed and Jl/Wl.n:'n to by tlle. wluu1IlI1.$ befilt'e

auy lototary PubUi; of the State of QW Y(ilTk \fith

the sam. ftn:t:.i)' and effect as 11 sub1ft:dl:>ed a»l1

S1!f<:rrIl to bdure II Cluk or JUJUeEt of tllb Court.

MESSRS. 51LV!RMAl>: tl CAS!!!.
Aunt'tullYIl 101' Ce-UllttH'¢,ldll. Defen44nt.

BY: MiSS'lU>. OSnOL1U4l. FAUR. G1I1U, It SOPPEt>i.
10 }jut 40tk Strlult.
New Y(H·k. ~w 'tlll~k.,

JIDtOllfB M. iBRLINllB.. £lSi(.. .f COU'll:lIel.

2 A P PEA RAN C E S :

MilSSRS. IolOIlGRIlM. QaNIlR.• Au.nN. STSLLMAN ~ MeC01D,
Attemi!lyll for Defend/lI1tt and Counterddllla.nt.

fi1: MESSRS. arNBS II RINBS.
10 Pf15,t Office Square,
Bell tOft • .Halls&elluset.ts.
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1

3 bei:n, first duly sworn by the NectlU'y Publ1l1:. tutHbd

4 ItS fQllows:

5 DlJUlCT iXAMINATION

6 aY Ill!.. BBR.LIN1iR:

r,
fl----7 - Q

P1el1-\'I$ $tll.t.e your name and a~QTe5$ fGl' tlut rtl!:():rd~

8 A R$bert P. RellUn. Z31 Thunol1 ~ad.. Pittsford.

9 New York.

10

11

12

13

15

16

A

A

Q

A

Dertl an you $mploY$d1

Gol\ttnal Dynulilles Corp&:ratioD.. R;)ll:h"ult~r;. New York.

'lflun: tn. of work do y\)U do?

1 alii a Senior hoject llqiMe:r- on the UU pn.

Dat b th", Plll pr.,ram?

The JlU1 prQgralll 1$ It Wlil~Q'IUI t-ystem !:Uifil'l.1 'buiJ,t

19.

17 br GUlIlral Dyuniei- £et1' th. United Statn Air F~r¢e amd.

18 united Stat_s Navy.

~lin'. tid you wcerk prtor to your Qphf1li\'ll1t with

20 Gen:e:ral DYIU,.miell?

Ql-\ 2l! A Fa1'l'¢nild Str~tO$ CI):rPQraU-'O'}\ in Wy.ndu¢h. New

23.

24

Q

A

If!'tat po.1iUfilll did r~u h$ld llt RLirekU;i'l

surtins wi th the laU llnd wlllrki:n, hack?



1

r7~'- A\ Whl»1, I loft I '\(1;.,,1 a SI$n!\1)'f\ 1$1ec:tr<ui:1cs enlilinElol'.

3 Friol; to that I \~,UI an eleet'Nnics engineer. li':riQr to that

4 I wu an aUGCiati$ engineer and pdoa' to t~at I WU 11,

5 IHlln,i,<:t't bboratl,>T)' technidlUt.

6 Q

7 child?

8

9 l1uigfnell as lit tlilehnidan 11> the M:1el'C1lrfalle and Aat&.tlna

10 l)evdopmut Department. aft<ilr which I hl::alIlill an l1$socbU

11 iillijineer. I wa$ ill ebng_ of llh. latHu'at$:r}" f'adlit.!'$Jf ..

12.\;\

9.-~ 13,

14 in llAma. Arho..a 4IIl a fidd s.r'de.e engineer. aftu which

'15 I UIl\tl: ba<:;.k to Wy&nQ.Qch. NtI\It York. I WlUl all dectr,:i.Gal

16 ellgin4J$X' and, subuquElntly a senioT d~td¢llil el'li:tl'leer.

17,

19

20

Prem the 1Il1illlllll$1' of UU to tll~ ''lAlIlllJ;ltr !Ilf 196'.

What 1$ ,...ur 1ht~$ti&Aal l'la.¢kgr1i>\lnd. Illt l~a$t

22 A

23 i'tolll the Lo~1 131.nd Agd~ultural l 'l'$ehni.~al lnnhlltion

24 at Parmingd.l$. LOl!li1 bland. 1 gl'd1.1liua 1$1 JUlie of 1953.

25. Q



s1 Heslin

r---z"'" om;loflllu1; with Wah'eh!U ¢ollllllon(;;ed,

3 any tllll::hdcal <:apaeity?

A Yes. In the SUlllllHiU' of 1953 to the SU!lllllfill' of 19S1l4

<
, 5 I

6 . labOl'll..t;orio$ for Sj'l&l"T)" Gyn:/liu;:ope Company. Lake Sueceu.

7 LQllg bland.

8

10 III USS I wont tQ work for 'the Airborne Iu'lltru~

lIlents laboratodu in liJ.f~Jirfiil. Long I:&land, flU'

AJ\-13

15 Q

17 RQbnt F. Hea;Un ~'eslgnat"d n.$
" / .

51 and 52.

19 A

20

21i (Di.$¢ussiun off the nco:r4.)

22 MR. IU3RLJNl1!lH Ph«" UTi. as' kMbit J~Hl.
23. tlllll CQV&1: pAge of QST of JlQt6. 19'63• and Pages SO.

24· 51 and 52.

I 25' {Cover ,age QfqS1' of Jun~. 1'63. and
l.., ,"".



1

2

4

5

l'll.jililS SO, 51 and sg, were lIllil'xed !l:lthibit J~l(l

for idlllntHieat:!.4>n.)

When did yQli1 $ubmi t this utie1e to QST?

In NGVf1mhn of 1961, Nc.,'llIl11blilr 13, U6l.

6 MR. DERLINBR: Pl",a$1iI lll:lu"k thh u ~:lthiM.t J~ll

7 fl!l't idenUfirzation" It is the o1"igind lIl$nl.:/;IJ¢1"1pt.

8

9 J~!~~.~.
10 {}

,

11 nhe h.

(Odgifial mUl!l$(;dpt abo," r_£eril"fMi to WIUI

mukd Exhibit .1:.11 for idantifieation.)

12 A-

D Q
14 A

What is it?

It .ill thtl ~riB'l~d »nnl.1cl'1pt that WIUI ,Pae:ka.t'llllii.

15 £01' llW by the Publ1eatio1!t$ Btpart.!l\lIIl1t 1>£ Fdr¢hU,d Strl'toa

16 COl'porat!f.l1!... It 111$$ malld to iliff Ii! 't'wllit, A:d,ltil1!tlJl;. 1 in

17. turn submhtEH1 it to QST Malls%ia,1l.

18

19 J~l1, suhIJ0qtUlInUy b"ea.lltlll th~ llrt!ele. )xllihit J~a fQ't

20 ielilnt1fieutlon'l'

211

22

Y0$.

23. hl1:$ a nU1llh$r of pe~i1 urUulilS oSa it. :1>0 you know Wh0 .

24 pheed thOlllllll1l&l'kbJ$ tMrrG?

25 A



i 1 7

3

4

5

Q l.\l.lt you did not place them there?,

N~.

6 the fil'$t pUtie of Ntl'Vl\llllber 13, 1li61. Dee. that da:te have

7 uy $ignificance 1:n c.oul'1ecUQrl with the pn,nation of J~l1?

8 A

9 shortly theNaf'tet". wi tl:d,n a f~l'w dar., that it ~a$ mailed

10 to QSlT.

11

12 the date tna.t it wu lllllUlile to me froll! 141111 Uland and it

13 wa:ll within lhwnal lila)". after tnilt that I $Ublilitte« it to

14 QST.

15

17. A

18 while J: wall sun irA WYalbl1_¢k~ 14ag Uland.. t wa$ trU$~

«l+ 19 flil'l"ted to Adze»a and liir.~ Logan, who at dun t:iJl\\e

20 Wll.S Illy $l\lctiO:ll. head in lillha:rgo of the labot'll.tol')". fdlowed

21! it 10' with the hbl1¢ations DelHU'tlie1.lt bl pl:1tting the

22 PKkaf§'. into eond:l.ti<u1 for a fOfllla! '$~blllUtal to Q$'l'.

23. Q Is the~ l.0i!Ul, yotl Illl!lntioA~hi Qne and the IUIllle

R
24~r$011 all~ .Loiatt at thtt el!l.ll of th$ QST artie::te1

25 A



4

5

6

I GQ (himili»a fdd~r to eotlXlIHtl).

MR. B1'lRLINBll: The dt:tleu has lumdO!! llIe a foldn

that I would lib marked u Exhibit J'~12 pd las

.7

8

9

10

refereftce i$ lllade to particular ill1glUI. these pain

will be given i:tl:dividual idendfil;:aUonl>.

(Folder WOVIi referred to was llIirhd

Rxh1bit J~12 for identi:fhation.)

11

12 pa-pers that Wl!l're (>'JI'eated prelilllba:dly to the pTe,aratitUl

13 of ll:d\ibit J ~11.

A Do 1QU want me to lllll/.X'I<tho? .

MR.. URLIJIlIil: r would lib ,the rillportlu' till llluk

16 thelll with eOllls&lilutin nlJllib,r$ ~ $tarting with J~U.
',;~\ ' ""'.

15

14

19

20

Zl!

22

23.

24

25

MR. BERLINER: _li. n..porter,. will yO'tlt llIark that

IH1IHU' Bxkibit .;r.13 and th. 1'\0\'" of the; pa'CI"5 blbated

by the '1d.tnfils,$ with f;01l.S$tl:u't:l.ve mtlltblilr$.

(Pap'i'U'$ ¢;On.tailulia in :bJalbit J~lZ.a,$ indi~

catlll4 hy tho wi tl1eu. wen marked 1'4Hlpectb$iLy ~
J I

Iilxld.bJ,ts 01·13 th:r~\llJh 01-50 £Cl'll' ldillnd£1t..t;::2"Jt
Among the 1b:ld.blu .J~13 th1l'OUlh J~S() t'lu'!)... nill a



3 A

4 drew, lh<ln ~the'r slullets art llnt.eXUla ,paU<tmfl whieh a:r$

5 ~C"'l"dt\d au,tomatieally.

6 Q

7 han4writtoen or eontdn hand. skfltch.$, Did :r~\l pnpln'll

8 uch of those?

9

10

A

13

14

A r put in t;l.Il1 l"efertn<:e to 1$oe11, s .rdde~

The rut of tAlIl ecrreeUt>lU. W(Ilrfl! lillil,lie by Nr,

16

18 A

19 NQV'elilher U, 1I)u1; some UlI'!$ be:ton t1tb il:rn liTait and

20 the, final draft.

j 211 Q

{1, It

22 nlll1:l1t1\l!IU. til the lau~b. Will YO\l lIxplain what tho.,.

23 Rotationa are?

24 A 111l1t is a 1ioeumel'lt <::o'l1t1'Ol numbn used by Flltl:'· I
25 ~kHd Str~QS Cerporation Pub1i~tion$ Department. j

"--0



1 Heslin

2 Q

4 A

5 Q

6 A

1
--

7
'

~

'{1:lU mean W.8$ I dirtctflu to do tItis by Mm?

Were you dirfletd?

No, I wun't <11t*41:0d,

10

11

12

13

14

Q

Yes. it Ii&~ F t'
...t,."J </~<~r

Is that lllltetuul in edlll'ti'hC$1

15

16

17,

18

19

MR. aWl-LINER: Plt.HUlfc mull:: the IUlt.liI1UU. u I!llUJ:lblt

J -51 flu idotiltif1cation.
§to.- (2
~. (h1tenaa al:u:~ve ".fen-.el 'to was lIl11rxed ~--

hibit J -51 for idon'tificaUQu.)

At Ue liIliIlltul l"IIIBiu of J - 51 thero IlppOlilr. to b$

20 a lllast mounting lIIlillU'lj that 1M; ncot sn'liml it!. the phllltoIlU,h$

211 J-20 and J-U. Did YlllU add. the lllillunllin, JIlUGS tf> tfu';

22 3Itteunll f

24

25.

No, I did not.

Do you knOlt who dill'1

It i$ lil.y lldief t,bat M'r. Va»,. Fldd. llddlill;!. this.



1 11

2

4

5

6

A

no Yf>U know wh\\l1'e ~r. Field lins?

Mr. Pieldh' addrus at the time tha.t I pr0$lu~ted 1t

7 to him WIl' in Center Mo1'1c:hes, Long bl~Uld. I do not knew

8 hb pt'eluu'It luldl'us.

9

RtJ 10

Q

A

lkl yQU know w!u~re lilt'. Pi..ld can be con:tacto« $l.ow?

I ~~Ea telephone nUlIlMl' in lily office. I tlnn t t

11 have it with ill.. He:l.Jr; a sehoul tlll.sller. I believe. in

12 Blue P91nt. Loni Island, bllt I alll nllt c\\ll"tab of tlUit.

13 Q Is that Uel1port?

.qJ,AU/VC~

Now did you detotldnlll the IfpUe lift l:Hlltween the

17 A '1'i:.1'> original idea ¢QllU~ froll! all l1rtich by hbel1

A.(.\- 18 in ~lay. HlI,\{I. prQCeedlng.ste~th¢ IRE 011 11IIt.l1tll'l. lUld p:ro~

19pOgathll.

20

211 lE1njthll W'IllTIil pn£o'X'md by myself.
I

22 Q

24

25.

A No. it dau not.

How GTe YOli able to ealculat& bQOl'l1 spadng?



1 Heslin 12

/

2 A From 1'el1ding the a;r'Uclf/l it was bt'Q\tlllt to my

3 attlut'UQ1l, tll~,t Mr. It;vell wu udng panllc1 'bltlane.d (;01l~

4 dUl;tOU lind pUlillGl babncel! eondl.u:toTl:l f th. i.mpedance of

5 'willen 1$ $palled out in the var1!l:us literature 1n the

6 :Eield f neely the 1.T. T. Aatu1book.

7

l~lA 10 out every bw years by I.T•T•

9 A No, I don't. It is a publication that is put
10 It! r Le'1

OVl!l'll' at IWd..li. New Je't$fJ;y.

Q The arUtle • .1 0 10 . l;!l:nta1:11s a lIlnttmfllnt that t11$

13 antonna Can al$o be fed whh ¢lplillll; wbe Unll. ~id yeu eve,.

14 feed the I1ntenna. J~Sl. with an o,.n wire 11ne1

15

11 It ;h a st.&u4ard l!IlI.ginurlug hal!1dbook.

{li

A

/

18 ,dng to use a.'ut 1 ¢al¢ulll.t~d what th4' bOOM $Jlut;l~1f wf,ntld

19 be loX' at <.harlllitt.,t;(i"St!4 illlp~dan~* of Jill) enlll,!l, I fGund

20 tt:w.t th4 $lHldna was in the Gl'de:r of uv~n·.i inChlilA\l; 'thi.

211 in a(l."Uti.oll 'to t~l$ fact that. th~ ~1Pe of 1ll0U'llrUi I1IQuip·

22 metl't that I had a;vdla.bl<t llt the tim. requil'ed 50 ohms

23. Wl.balIUli,l.ed truhl1$S!j)ll Uno.

IG i
•··

24 Q Do you have eopiu of any ;;Qrreli~o:ndcm¢e with

25 QST in conn;,lction with the utide • .;r..lii}?



(Pales in f~lder ahovfll refured to W(lIl'O
B-1!: e-r

lllar);.ed 1'011'1Utt1V'lllol.y a~hibit$ J.,u. J.5:5. J.$4./\.

J·SO and J·55 fl#r ,1dtmUfiut!fl>,u,)

iOUilt b Bx.ilibit J. S4A and B:dtibh'J·Jmn

May ! have it?

y~s (l14uding folder to eMu.l).

MR.lIERLINIll: P1IJulll mark the ,agllts ,,'!thin \hill

foldel' with indiYidl.ld i4e>l,tificaU<ln XUllll.'btii'r$.

A

A

Q

:3

4

/ 5

6

7

8

I 9

10

11

Q
14 It

15 Q

16 A

17 Q ApproxiJllf,t$ly whe~ did yeu COJllIll into J!lO$lU\lsl\ion

18 f)f bM.bit J·52 iUl4 J.SSf

19

22

23

A . Ap,rc1illlatlllly Feb1'l:l4l'Y 4. 19Q7.

MR. liRL1NBi1: Plcu8 lllU],; thil;; p,itUbit J·5($.

(DoC\JllhUl.t wUS lllnk.,>:!; Exhibit J-!leilklr

identification.)

noes yOUl' $iglUlture ap,en .11 EX}libit J.Sl'lf

24 A

2S



14

(:1" r:
.c) t-?

Was the lett.Tof J~S6 w~1tten on3 Q

4 A

5 Q ltefudJli to t:ile pm,togu,u. J~10 and J~;U" do

6 you know why th4ll antenna in. t}l(/S. photogra,h. appGan to

7 ut.ll<:l Vlill'tiully'l'

8 A

10

What p,dtion WIUl it ~uatins in1

It o,ented. llnhonta1.1r with l'upeet to lIhe

12 A

13
~

14 A

11 you W4'I'te' te,ldng lllea.$tfl'iIIlllent.lS'1

tic,). it Wl\sn't.

16

18

19 MI'. Ra:Lpja !Alsan ad M't. Van neU, 1:>1I1\h d 1\.~e Fabc.M.14

20 S~1J!_~jj: COl'plu'ation at the tille.

2]

23.

25



~~-- - ~ - -~-~-

1

2

3 'l'rachhnbera. Ml'. i~lIlnry J~n~u,. That is all I ea:nrftem\)$t'

ill), 4 at thili lIlGlllent. AU the$~ people w"1'. \\lith flainhild Str~os

5 CorporaUon at 'the tillie,

6 Q

8 A

9 Mil. DERLINBll: '{<.lIU,' whneu.

rIo ,n.OSS .iXAMUIATtON
I

11 iY MR, RINES :

12 Q In ¢lilMl,l!l¢tlon wi th 10l<\r di$cu,$1en w!th tll.. ,.I1I1J1&

13 lOU 11.t!l\!d In the labnuery. was thb an 1n...hou$1Il db..
, "-'

tl.J,\- 14 (tuuiOa 61 FX'op1"illlta:ry infoflllat:t.cn. of tb!ll ,dl'ehUd Stl'~tcO$

15 Co.pmy?

16 A NQ, it w... a\llt devd• ."e4 in cGl1l1l1let:-1on witbe t.he

pJk 1711alr(ltniU St,JtO$ Cowporat,hnl. Thh wu developed 1n,ll\1

18 ow tiu. ulling lIliduhllt'll$ fad,HUn luul IWIdpment with

19 the plill'llbdolll of ~:LrehUd li1Iqenidon.

20

211 ma:rktUng ttlh produei?

22 A 'rh.ey showilld no intltrtun ia this lUU,'ticubT

23, anttlUul at thil time.

24 Q



1

2 f~rth lo:r t:bh developm1ll:11t?

3 A W~l1. I had previously been auijll.8111 to th. talSK

4 of dedgning and developing Ii/. dlll.:Un type of antenna f.o~

5 Il elasaUied aiIi tary 11:fQg'rlllll \(lith the (:¢tlllpany. which· I

6 did $m:¢.u:f~Uy. 411d bdng interested in liUlllltcW radio i

7 looked upon 1t ,lUll ponibly all <llx'tetulion 'Hut Wl\Il11d be of

8 14'1nlll r a l inttllrtist to radio lUiaUUl'$ throughout the 'World.

9 Q

12

11

15

A Nfl. I dili nDt.

Q tltu. they have: /rl, license for thi$ dedg:n 0:£ )"0:111'$

13 01' "'hcp d,Utti. do YQU lm~W?
14 A Not to Illy !aUi}wl"dge •

Q You in4ies.titd that you a4de4 to your draft. J.:U.---_ ... "

16 a rCflill'eJlelll tie the D. 11. bbc11 ll::rt1doof )Illy. 19~O. :urn

17 trllllUllcUon. 'Dc you eO:Gsldlllr that in dedIJt~n~ tile an1:lltnnlll

18 4e ll!l!Id l:lod in the utiel$ • .1-10, yena have £Gllo",.i the

19 f.flac:hing:lS of ~. 1$1:Ie11l'

20

Z11 dllll;\tdeal alldiP' 'lites :b$.Il~d on Mr. tlbe11' II arUel\1l. Thill

22 lll$Qhacnica1 pMkagl11g Wal> my O\>\'l'i eonc;tllJtiol'1.

23. Q What de y(lll lllean by "l!l¢<::han1ea.l pack.gingN ?

24 A The Illeans of Illl.mnting the ehlllentl'l to th$ beom.

25 Q The· hrackot. that hQl~ dipoles on to th$ bQ~?



1 11
~

J2..[I, 2 A, YtlS ~ the WOOUft Mtld .$,aeu lO n'41'.t~ .he tWl)
A

3. bMllUI l)f tlut aM:ilInna,.

4

5 h WII.$ dEl,Sbabl. t~ t.'t1 tl) ill\t th. dipole ecl...W/.u of u¢h

6 pdr lir' dipt1lil.$ udue to <:t,land lU f:~ui\)l$t

.7

8 Illbdl. nattd that: the $~U(t betwun Ulf~ boo.$ 'sas not

9 fo~n4 to be eriti¢al.

10

12

14

16

18

20

22

23. now fro. J - 28. 10U $.1 nat ,'ft. s,ad11tl was not 1".4 to

24'1'>0 ¢ri.tl~l!/.l but it it $~i&ellhd that the $fGdnl $bG1l'ft be

25. lliberod. to •• do#e n p0~$1b1•• " b tJU1'll the s,Uiq



,j

1

2 1:uu:WOEl'll the booms?

3 it Wdl. this 511lnteng.e hno S"lllS to eO'llfliet really

4 within itH1f, I found. u I re>::al1 in llulkin, my lIIeuut'ill~

511H1U1U. t.hat thlll SlHlr.:::\.ng over the j()t'der d all in~h Glr two,

6 th0 seflu'atioll beheen bOOlllS. did not iNUIT dfl1l~t

,7 thlf. p¢lJ'for.llIanc.e of the antfllana; but b w:rltinj the ar't1eb

8 and klu:Il!ting the typtl of buiividuals that would be ~n-

9 St1'UltUill thb in hOlllIil worb})(ip$. an ! rl'''~all. :t td.d to

10 p1;l1; this in &0 that tlilit individ~lih eOlultTuetblj it woBld

11 Mt ga ove'1'blil'ar4 in their 1II001ll spacing.

12 Q What do YQU 1lIIUl,'1 $1 "oviltrbQard"?

13 fA Wol1, when I llUU'llll '1:1\0 mel\\$ultolll.nu ot t,kl\t atttea.l1.

14 I mGv.11 thee boom $tilfa't!ldon in tho orin of iUl. lnd er two

15 i.n eith$T direction and ftntnd it l'l.Pct to b$ edtic&l. I

16 did not go lllllVeral i:n<lhell apart. 1'11eu£'oy.. I f~1t H :t

17 thd it down to a Eddy 41_$111 tolerlnle., thll>n the i;,UU~

18vi4"'411 ¢on.t:ru41:bg: 1Ul .lIutlilM/J ~uU net tend to lllake the

19 $'11(,0$ .:ll~ssiv.. a, ".;1((:01$$:1"'4" I lUea», in the Gi'4111-r of

20 .1I\VOl"&1 1»411•••

211 Q b t)r~r 1'.1:;. tTandatllt 1/'0:'1' 1:4. lHUUlcfU d th.

22 Court. all inch 11;1:0 a fraetiGnof a wavllI llt~Sth. wUl rOD

23. tell us over what lnq",.ney range tliu, Q~nfU'l deseribed

24 in 1$ur a.-tiel., .J~lO~ Wl\l$ open1lbgT

25. A It was 4tdciUd to lil!?$1'UC hfill.l 143 ll.legae,eteu>



1 19

3

4 what fr..eUoIl. of a wllve hn,tb th$ <In<:! lu~i $ qUaT'til'l' i/1¢h

5 spadn:s rehned to in 1?1gl1re 4 ei your artidfll. J -10.

6 would be?

7

8

9

10 Q Yes.

11 A

Yet.

14 Q

15 A

16 Q

12 at He ~$Ia¢ydtl$ b lUI. a.nd a quartlilt' il'l¢ku. One and a

13 half per uentof a Wave l&a,th at 140 JIllil'lilqdlJ••

That would be.QU of a wave llllngth?

17 it lU:.t?

18 A "'es it i&,." ",' ,." ",,'~

19 Q

20 ovuboaro. c,on!$ctUy. iitbllt you WliWtltQ to ilu~llT. waJl. t~a1:

ZlJ Jiu~o1l'1e wbo buUt thb anteIDllil l lfilllatl'Ulrt>. :/!tI't $:l(uph ,WIU'$

22 lil'U:re to klllep that Sp,$dlli d that order of ,,~U of a waVe

23. 14nlta ana not JIIake it $f:vertll dllWl> (l't lillUlY time$ that

24 which would be aQ appredah1l!l plu'tion of a wave llill'lgth,

25 h tel.at a fai:t &tll.tq~nt1



1

2 A

20

3 lanath, that in my <ildginal conception I\If thb antentttt.

4 I did not take into consideration wl1at puUen of the

5 wave length. one and III q;l.1l1rter incha reprellentod.

6 Q

8.

9

Yell~ I did.

Doelitll t t that illlp@<dflnte formula I'elate i~adlii to

11 A The flilI'llI'Ula tut

13 This equation is couoc:t# to the blilSt of m;r

14 bowled,e, as I reedl it.

15

16 write that squaUQ.I1'l

17.

18

19

20

ZlJ

22

(Witn$U wrien equation a' re<tu.luJted.)

MR. RINES I *rk that BxUbU J ..$~ ./pl.eU9<. Mr.

(Equation above refllirred to wall marked

B.lhibit J~S1 ft1r id<tlU:UiuUo:tl.)

24

25.

(Witlll.¢$'.$ marb ~hibit as l'equuted:.)

New, TtlU hay. indicated that the s.mal1 hitter. "un



1 :n

2 rOpre6$~t$ tho Cr$5$ $~ction or diameter of onG boom for

3 GUt' ,ruent ,U:rpOlilU and the "U, re the capital to})" b the

4 aetlUl distance btlitween the pdt' of hOlliS'!'

5 A That ill C::01'fed.

6 Q What is the aet\tlll spile. of capital un" in eOll~

7 taee'tion with 'the al~tenna ee$er1b~Hl in your llrtlde, J.,ll).

8 for the Ii~hildt J.,$l'l'

9 A Well, it. would ;l.n'U.eatii to me between clilntns

10 Ai1tre that I ~ave call" that lUre lUll! lit ~uat'tniMhu.

11 AUWlI.tng that tluu$ nOmlls at'lil OcIUI iu;ch otrt.ddt!

12 diam.etn. the spacb,g would inikate etUiHluarter ill.th.

13 Q So actually. the .pac.b,. capital t'l)" ~tn.1t

14 tbec l1loollls is On4H"tIlutn inca 1a tbe antenna of yout

15 artid¢~ J.,lO. and the BxM.bit J~S6?

16 A That,$ eo-rtl\lc:t,

17 Q If aa ineh al14 tIU.... -fl'£Ull'teX's 1'&JIr.esen1HlId .1i1$

18 of a wan lOllgtli. (l..u~-'tuartn of an in¢:h :h one·.,fHth of

19 tb.a,t. 01' .003 d aWlilY. 111\11l1tk. IIi that £11.1:1'1

20

211 Q NQ"W,t 40 Tlill.l bow how thlll :f.'ol'lllub of! Exhibit J-S7

22 'Wlill dnl"4H~.; und$r what ~UUltllllption$ that hold. t:rue ant

23 ul1d.n what aURpt10nslt d0llU~ net hold true 11:1 tfJ11'IllS of!

24 the near .n4 tt\c11at1en field$ of eflJwrBY that may be prlll'lII·

25 gatlild a!cong the !ilUllf



1

2 It

liesUn

Wdl, tl:l1s .~u4t1Qn app11llfs te bllts!¢aUy two

4

.,
~, 5

6

3 ,aralld conducton.

$bu:'lIl it wu my intent to uu to,axial HeM b

ftlfH'ling thb with the pusibiUtiu of a1t~:rnately feedin,g

it with SOil ehm twin lead, I tAsod.t.hl$ equation jtUlt to

7. arrive at It bad.. ll,proxillllltio11 of whd the Ithll\lul.t $plle~

8 il1l Iili,ht be. knowbJ that that equation does 11.01: a,~lY

9 n:r1etly in this ,ardenlat' ClIilt'O.

10

11 stautbl pUl'doll of the mwe length. of the El:AnIY bdnl

12 prOpOlllted. alii 4btinBUish.4 [rell\ being '1"7:1 Sllla;UCOlll~

13 pared to the wave lengtli,you ~W' that ill!!! fOrmula ff;JIr

14 illlpe4anee does not hold.

15 A

16 ,erio4il!: $tructufC $uth as that. r cult IUUJWU )'0\11'

17 quut1Qa bll!¢4I1l,e I d~>r.· t know.

18

19 ¢:r;i.11<:.a11t1. &$ you t'.:rt ill YQu:r artide on the .ll'ali:~

20 :l.n~ betWl!ltftl. the O:l1.~qullrtn inu spa¢~ bOQllIs. find any

211 1\$¢Ulill1'1 fo1111;1011&h';', biiatween tl~$ value ef that $,Mt:inS.

22 thtl a1vlllrase $~Hldna 1:l(!twee:l1 SU¢¢41$$ive pain of 4ipilllu

23. dena t~l. log ,e1'iodl¢ anay a:lui tnewave le.3th <If the

24 energy with whieh the antenna i$ to O'Pe:rate?

25 It No, 1 did not.



1

2

3 setl:tem':fl frf,lm hit! 1 ~f the dr.it • ~hibit J -U. which

4 merely said. "Provisions are also included to feed, it with

5 open vb. lb." h \fill noticlif ~Ul llul4it1oaa1~hras6. ud !

'6 wUl rn<l the total thing on PIlgfl SO of Exhtblt J-10:

7 "Tile antenna. can also be fliUi with QPlllft wb, 11M

8 but with. a hiih sn which would lIlab it iUlJenUflil to ,ua~

9 lUI. antlilllna eoupl.1' at diE! in-put .n. of tb" HAG."

,10 Whne did that lUiuntbl UJUlI d the a.ntOX'l:JUl

11 cQu,ler come from, if YGU know?

12 A Sine. the utenn.a hu a bade eha'tI,ct&dstiCl of

13 IliOn antenn«li of ndprocity •• iiy that ! IIlI!HUl it can be

14 U:~ed Qoth ali areedviIlg anlll Ii 'trIUl&llIii!1deu anteMIl u the

15 hlll1.nandbg waV«l 1'atio })TlIl'aeat at tht feed po.illt li!ould

16 be 4etd.lIWlltd to iii. t1'lUlSllliU~l' unllf/l!l$ onll\! Win'. to Illl!tploy

17 an a.nteftlHt cOll,Ung d.4vi<::e to lltllltt:eb out t.ah $'IHUl.dug wave

18 raUo.

19 Q Fint of aU, is thil!> your hngullilJ8 ;in the

2,0 article 'lil'lout the <)uential requi~lllent of an ant~ha

Z1l coupler at thil in~put IUld?

22

23.

A

Q

24 ~f'f. Uedin. I havfl! no «.$ire to trap yel.l> Plilr~

25 baps)I'ou mi,ill.t look at all the drafts yO\! have 61u~wtt us



1 24

3

4 of Illy QTigbd e:rafU. 1 recall dill:cuuiQM atx>ut thb

5 feeder and it eeuU very W$ll 00 that tni.$ wu add.d &y Nt'.

6 CMl,billll at; QST •

.7

9

10

11

Ii.

Who is Mr. CmnpbtllU

Mr. CJllllpbdl i$ II UJIli:ter of thl/l tllll:haied lJitaff

13

14

no you li'iluu:aetub. b.bt alii a1\ Qnt~ulliUl lllqlnt?

I Q,fiI notklWw Ul'. Cu,bell ,el'$QnaU;y $1l.(l ,.1uJJ

19

20

-, 21!
./

22

23.

15 buk ov.:r ;ho 1'IUU'. an4 t..J:tt vlUl'iOl1fil artb:lfc$ that he ha.

16 beiliU bvolVlIld ld.th. 1 woUld sa, that he ill not partiel.1.1arly

1.7 an IlntlllnlW. lIipe¢iaHst•. I would lila)" hill is a jalS:k~ef~&ll~

18 trallt$.

Q Would )'01.1 $a' he 1$ as l:;omplllteat as 10\1 b thl(t

filllld olallitlllnna. or mal'o, e<nllpoten.t?

A i ean f 1; lUlSl!fIlI't' that.

Q Do ·"'QUe q1"ilIe with 1ib Uattll\flnt that an eUi1llldltl

elilll\ent wouU be an utaMA<lll)upln at the i;n-put eli of

24 the li~. i.f oue wen to 1••0. the an,temlll with ;Il. 0t&U wbe

ZS l1tH/'?



1

2 A

3 weTe to be u$.d a. a tra~$mi~tiAg a~t~Ana and fed ~ith Q~&A

4 wire line ~ let me say of 300 ohllls duu:nc:tul'btic Ullledance,

the answer is yes.
c.

Q lly red,:fQlIity,

8 A

10

11

12

A

13 IJf £eding tlul t)"ptl of 1'IJ:l.~nna t.lUlllt'dU~1J1!doltwith. It 300

14 ol'ml Jill'allJ/)l 1111$ has been l\\\u:c.$sful1,Y effe411ted withQut

15 tl~. l,1$Ci1 of &vci1 antenna eQup1ed

16

17 n0 anteJUlllS in e:!ti$tenee that iU'. dtling thb. I hav{\\

18 Mver lOQked iate tlul lllefiltQd .f the :feed. I have not \I).en

19 llWl1l'G of it. I hllve not been in the ant.lUlJ:t!'- fie14 f01:

20 $~Yeral yean. l: would he intuntsd in knowiDi tbe

2~ datdh beh.ini it.

22 Q

23. WIlS nll>t obV'ioU$ to' ,on or to Mr. ClllllPhll. liI,par_nUy.

24 that 5'1l¢n an. IUltenna (l&Qld b1lt f1ltd wlith <l ,,,,rule! wire

Z5. 1:111$ 'l1I"i th"ut ;m antenna ewpll1Jl' at th. dille you wrot~ tbe



3 A

4, Q

5 A

6 Ii

1

2 artlde'l

This antenna?

'tel, 511'.

Yes, some means fOT matehin~ pUTposes.

Antt if :l1: <:iould be <lotte without u antenna

7 c,oupler t th,i$ would be a sUtprhlll to you at that tilllf#?

8

9

A

Q

At that time, yu.

I note Ii'!;:' tht:l bGttsOlll of P1gur~ :; of )'tlIU1' 4tHdlll.

10 J~U. you u)". under the piCt~U'0t that you hay. e;j\;all~lllrat.d

11 the view of th. o;lttllInsion of tlttl inner er ee111:flir oOl!xid

121b.l\I €;l>RllW¢tCl"l:.

13

14

A

Q

'rillS.

'lou thlitn go on to sllY that the Ji!en'tel" eonduetor

16

17.

A

Q

That is correet.

Woul4ln I t the l<Ul,th .f that inner ¢on<1uc;tor er

18 <:entiIT Cflndtt<ioto't chlpend upon h.ow e!Il>$e1y 10ltl s,afl;od tall\!

19 _ImI$ fl'()!ll <UUl:ft GtMl'?

20

211

A

Q

lbat 1s ~ortect.

If; 1$ tnl1 fact. $0 tlHt- ncud is tll,utr. that you

2Hieve:r did 0P&:rilt4t tb allunna. J-51. deseribllld ill your

Budde, J40. witb a pardld win in~pltt f,e:d.

24 .

25 .

A

Q

That is <i:onect.

Would yeu 1:;$11 U$ nQ'\\' 19'1 happel\e Ii to tlllPIll/l.1:'



1 21

11

2 heu today?

3 ApP~Qximately two \toek$ agQ I went into work and

4 tr~(lrlll waa Q llu'IUage on Ill}' duk to c,1111 ~rr, nttrlinlll):' in New

5 York, I Wlu> blU,}' at tho timo find dU~' t ,et to maKlll the

6 ((all and. :j.atn on that a:l!te:rnQlIIn tdr. l:>erHnn ¢cal141d agdn

7 at whi~h tiMe I 5'011.. to hiM about this.

8 & i.u,bd mill if I WU the author d tl\1$ 111'tielo.

9 He ukl'id llIe if i lUlU a.ny of the 41Idgbal data to wh:l.c:h I

10 $!lid Iliad sOllie. I would itaVitI to llit it 1:lJlililf;!ler.

He "ked 1110 who I w0rkd with at. ~ST $ha I tQU.

12 him )11'. GaIlIfbell.

13 I beU..-ve I YQ1~.tfrn.d tihe inf01'lft4UQ that I

14 tAQUIM: th.cr antenna WIUi ni11 b exbtfhutl. I don't t~J.tl.k

15 litr, ».,:t'l1nfu' a$ked .G. and I 'told WI'. BerlUe:r wh<i I

16 thought had it.

17. Q »U Mr. :aeJ'u.n~r ask yo-u to @flloal' 11:& lin thill

18 filets 1<l\l have gblfn today?

19

20

Zl!

22

23. 11.

D1€1 he tell you it wa$ JFD'I'

Yes, blll told lllEl he ".p1l'ueated the JPD Cor.,.l'"

25.



1

2 A

3 iUdf.

4

6 A

7 only that wu in ¢:<>:l'It~ntilllJ\. I alaneed very rapidl)" $.t

8 $CI¢tilJl:ti S. I did ,u(}t study the llntiriil paUnt in $tructtuu

9 \!tnd dtlta11.

10

11 ltE!DIDCT IXAMU.AtION

12 :BY Wf{. lUilLIWR:

13 Q

15

16 at~& that I w(,')'tk$4 witll tl'4at wn\!} interit$:ttlli bI. 11~. i::on~

17 Jltrtl¢:tion of a sillllln antelin'll" fot televbiotl tllI$ an~

18 lUlk~Q Ill. if I woidd dIu.ill) OD& fol.' t1o..llI. ant I Wltt

19 TapU11 :threugh $l'>llltl Iii'! tbJl<£U!l facts a:nd I did JQ into

20 tM.t; e\"ua~i(ln. but tll.• intl$llt tfaliil tll.ll.t wf4l would nn 1:••0:
;,'.'

211 these aMenaas with o,en w1rl) line; tbat w& would f0ed

22thelll coaxially and use ~alun transformers for impedance

23 ~tching purposes.



1

'- - -- ----- - -- --- -- ---~-

29

.3

4 antenna I::.n .1$0 ha fe<i. wi til open wi rll! Un.A!! but witll a

5 high 5WR whio;h w~ul<1 lllab it e,ll:send,al tllt tt$e M antenna

6 ¢Quplu a'!: the in~J>lilt end of the Un•• " 40 you knoll whethn

7 an antellu coupler would be :lUI(:(:ll/;$$ry wi th tbe ant"nM!..

8 J~Sl, :U' the boom l>pacing approdlilsted that t'equiTea to\'

9 a 100 oblll implJdai1¢e?

10

11

12

13

14

15

16 $'\11)$<1:",1I>e4 and ,worn to

17, bdor<l' JIlt) this Cit::., day

18 of ~- 1967.

25



1

2

3

4

5

6

7

8

9

10

11

Stato Qf New York )
)u

CQuaty of Now 10rk)

I. Isaac;;, H. Shapiro, a Notary PubUe duly

..~_isdQrI'H,d ..,.Iii (luaUfied in and of the County of

K1nilll. State of NeW' Yo'tk. do ~uJlT.by tllil'ttify that PUT~

$uant to sti,ulatiG!1 there "ame befo'te Me the £ol1ow~

ina; ,erson. to wit, R01UlR'i' F. lUiSLl!l!. lIIho vu 'ttl" JIll)

~ly sworn to tutUy to the trtlth and Rothiag but

th'" truth of his knowledge tou~hbi and CO'lu:etn:ing

12 tbe llllilUers in eontro1re.:rsy in thb cau$&; that be

13 was thereupon enefully It){amu/lI<1 upon the IMetroia~

14 totiu $ubmi tted arui hb Ul1ll1ination Ntuuced to

15 wriU.l'li undn Illy $U1H,rvidon; thU thfol a.epOlilUion

16 be Il true tnn,$c'dpt of the rOGOrd Gf the 'tliutimQil,Y

17 ,iven by the witaeu ud th1,lJt\ thfll'1!l were mu'ked Upli!lllt

18 thiS depQldtiel'\ llxhibits J ~1(1 th:l;'tl~gh lilnd iticlud.b:g

19 J ~S7.

20 I further certify that :t .111 nli!lltlu~r attert:tery

2l! nn (QUASt\!! for f nor l'lilll\l tlilli te or tm)llloyed by any of

22 the parttu to the actiD~u. on whieb tM.lI dep(lsitioll

23. has been taken, limo flilt'tM'l' that I am Mta relative

24 ()l' litmploY$'!t "f any a:ttorn.y or eotn.ul b"plOylild by the

25. parties hereto, nor f!IUlMially iAtn_sted ill, tll'iI



2

3

4

IN WITNESS 1IlHERBO'.

aff1xe·d l'li)" Notarial Sdal

I have hfll'illUUtO llfi:t. ll1yhand. $!1d

thb 1;3 tj. day of '~~~1 "
5 U~7.

6

7

8

9

10

11

12

13

14

15

16

.17.

18

19

20

211

22

23

2f

25

_"I ~~~~
Stato 'is N$"

No.~ Z,4" S.l$l.'I
COlllll\lUhA.n$
Mn~h 30. :l!ll67
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