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MR. MANN: Before proceeding further, I think
we should make a statement for the record,

As you know, Dr, Mayes served in several

capacitlies in this whole situation, He is not

actually an employee of the Foundation, He 1s an

. employee of the Univérsity.

He 18 a consultant and agent of the

Foundation for certaln matters. He is alsec a

consultant for'JFDu

Therefore, when he is being examined on

any particular mattey he méy well be answering as

an agent of JFD or the.Foundationénd he would be
represented either by myself ox by MWr, Cass in thats_
capacity;

Now that is a tenuous line there, and

we will have ¢to play it hy'eamg Insofar s who ig

Bpeakling for the witness or ok jecting on bhis behalf,

when we get ¢o it. If anybody has any comsento on
how we can make this matter eaﬁier,_I.would 1ike
to'hearthaﬁ, or‘if thia.proposal ia acceptable
o &du.' | o -

WR. RINES: As I understand 1¢, Dr. Hayes

will be answering questions in at least three

capacitics.,




MR. MANN: I you asi them in those areas

“he can answér'tﬁem in three capaclties,

MR. RINES: May we stipulate that each ques+

 tion I‘ask him, and'I think this would simplify'

: your problem, will be answered on behalf of all

three organizations that he 15 assoclated with.

MR. MANN: - I cannot bind the University in

“this. I represent only the Foundation. Mr. Cass,

as I understand, represents only JiD,

And there 1s no representative of ¢he

‘ Universitj here,

MR, RINES: A% least insofar as the Poundation
and JFD is concerned,‘may we consider that his
ansvwers are as a person spesking for both of them,

- MR. MANN: No, you may not. WNo, that is the

‘ﬁoint 1 aly trying to get %o. fn his work as a

- consultant for JPD he is not representing the

Foundation at all.
FMR. RINES: IEn what work is he representing
the Foundation?,

¥R, MANN:  AB a technic¢al consultant. IFor

'examwle ~-- and this hasn'f come uwp yet -- in the
‘prouecution of' some of our péfént appllications,

'technicai questions, he acto as our technical




‘adviser and consultant.

MR, RINES: Are these.the'éame patents and
patent applications that are the subject métter
of tﬁis sult? |

MR. MANN: Well, for example, 3t could have
- been and I belleve he did confer with us on the
.patent in sul%. But he did not confer with us
and we did not confer with him with’regaﬁd to
his'work'aa'a technlcal consultant in deﬁigning
antennas for JFD. y |

We know nothing about that.
_MR, RINES: in cénnection;with the météer of
peoiicing the patentsa unéer the llcense ag&eement
 .between JFD and the Foundatlon, do you uﬁﬂerstand

that Dpr. Mayes will be giving merviees-awch as

consuléing the Foundation’oﬁ the matter of infringe-

mentrihvolveﬂ iﬁ this license agreewent?
MR. MANN: Yes. |
MR,;RINEsz Well, I mgbee. I think we will
‘havé to_play it by ear and see what happens.
‘ NR,'CASS:_'It probdbly is_understood}bub X
would like to clarify_that by‘these-consultlng
arrvangements Mr, bMayes maintalins a cbmpletely

independent status.




MR, RINES: This remains to come out in the
examinahinn..
 MR. PHILLIPS: HMr., Cass, we have requested
cepﬁéin documents and other materials frow JFD,
MR. CASS: Well ~-
MR. PHILLIPS: Specifically in our letber
of Octobeﬁ alith we have outlined areas in which
we would like mabterial. |
| MR. CARS: .When do you want ﬁo piék those'up,
do you want them this aftefﬁobn? I have scme of
them at the dffice now, 1 wasn“ﬁ &ware that you
‘wanted to examine Pﬁdreaﬁor Mayaﬁ‘wiﬁh reapect ¢o
those. |
¥ X ﬁhought.ynu wanted to save thoge for
Mr. Finkel. |
NR; EHILLIDS:  The letter oald in connection
wilih ﬁhe deposiﬁion of Professor Mayes we would
like'that'matérial, and I am sure that sgome ol it -
we would 1ike to have an oppﬁrtunity to exﬂmipe it
‘ beforé ﬁe finish with Professor Hayes, because
éome of it maj be relevant to arecas in which we

intend to inquire,

MR, CASS: Could we do it at the 12:00 o'clock

break?
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NR. PHILLIPS: Is that satisfactory?

MR, RiNES: Would it be possible to send over
for it now? I can start on soﬁa other shbject
mattér. |

. : %
MR. CASS: I have the prints, I don't want

‘to hold up the'depo&ition of Professor Mayes, bub

by the same token I want %o be present here.

‘MR, PHILLIPS: Could you ¢all and have the

‘material sssembled and brought over?

MR, CASS: You are referring to the letter

 of October 24th, is that right, Me. Phillips?

MR, PHILLIPS: I am.

MR, CASS8: Now with respect to item No, 1

we will give you the advertisements, clreulars,
et cetera, that we have at this time, that we have

collected and that were gliven o us, '

With respect to item No. 2, we ayxye not
going to produce any of the items requested with
recpeet Lo negotiations of the licenses.

. We feel that it 18 not a metber of any
relevancy., The licenses are-im‘evidence and they
can apeak for themselves. |

MR. RINES: . Is the ohjectlon $o producing

this that they are not relevanf?

o




MR, CAS3: And they are not material to the

actlon as stated; and also, as far as I can sece

from some of the doecuments, there are some privi-
leged matters.

. MR, RINES: fThere are others that are not

'privileged{ is that correct?

MR, CASS: I believe there are some.,

WR.‘PHIbﬂlPS: Can you provide us with a
list of the documents which you will 0% produce ?

MR, ChSSé Well,.we afe ﬁroducing no?e of -

the documents with respect to nepotiations fop

the llicenses. We feel thls has no plade'in this

-~ lawsult as it Ls now constituted.

MH, PHILLIPS: Wilil you provide us with a

1i0% of the documents, ldentlfying the dage, for

“example; of the letter, who sent it to whom,; s0
‘we will have some basis for determining whether

A% 18 or is not a document which is privileged.

MR, CASS: Xt would be all doguments dated
prior to the‘datea of the various llcenses and
llconae agreementé.

R, PHLLLIPS: I &ppfeeiate'ﬁhat,_hut some
of the documente way very well be privileged, !

you aay, and others ney not,




And I think 1% is a different situation
with regard to the two,
MR. CASS: Well, what dif?Erence does 1¢ make;

I you are pgoling jnto these douumenﬁs, it wouldn't

make any dlfference.

I don't understand the reason for going
through and listing all these things. If you are

entitled to the documents, those that are not

"iprivilegnd, you will get them.

- But we. are not producing any of them at this par~

ticular time.

With respect to the veguest For ail
ah

~documents, et cetera, relating to the adminilsira-

tion of such licenoes, I think that the charactern-

{zation of the documents is too bLroad.

~To my mind, I would like a definition:

of the precise categories of the documents thatb

you ave looking for., To my mind, the administra-

tion of such licenses would_include royalty reporis,

and we.are not going to ﬁupply royalty'repowta;

So if you will define for me what par-

 ticular documents you are asking for, then we will

consider that request.

Nﬁw‘if you want_the'aame type of docunents .
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that were‘prdduced hy the Foundation, pursuwant to

your request and arrangement with the PFoundation,

we will supply those type documents as well.

MR. PHILLIPS: We will give you a more specific
statement on that. -

MR, CASS: With respeet to polieing of the
patents, we will provide you with copies of such

dotuments as we consider relevant to ﬁh18 paPticu1ar

" ispue..

With respect to iten 3 we will ﬁrovide
all &uch_relévant documensse, and'writings; et
tetera.

with'reépect.to_itemja we will provide-
the items reguested, I wmight aay'at'this.timef |
I have no ltems related ﬁd that.‘ |

MR, PHILLIPS: Will those items be available

‘before the deposition of lir. Finkel?

MR. CASS: I hope 86. Hr. Berlinér has a

“copy of this letter, snd we have agreed to produce
"_the items requested in parvagraph U4, whatever we

-have,

With' respect to the employment contract

with Mp, Nmyeﬂ, Mr. Mayes is hore and.you can ask

“him for it.
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I am sorry,.the employment contract
with the‘fofmer manager,_that must be Mr. Balash,.

We will 166k Poi 1k 1 ue have one. AG.
this time I don't know whether there 1s one with .
him., _ o
| Ttem 6, I will give you what I have now,
whaﬁ.haé'been'eollected and provided me.

witﬁ respect to item 7, Mr..Mayeé is
| here._"You_are certainly going to interrOgéte him
: with'reﬂpect.to that.documént. If he wante €o
l'provide 1, that's fine. We wiil pbovide a copy
of that document, but we would prefer, and we will
delete ceprtain portions as O the amounté of com-.
penpation that he receives. We don’t think that
'ahould‘be,a matter of publie record.. He receives
;certainmccmpenﬂaﬁionﬂ and for the purposes of this
lavsuit the fact that he does‘receive compmnsation
baned upon certain plans should be sulflicient Tor
your purposes. | .‘ |

We don't want the amounts to0 becoume
public Information.

| D, Mayes‘is.here énd you can question

hin. T don't know how he.feelﬁ about that.

“Ap far as item No. 8, we will produce »,‘




2.2

any such other agreements, and Dr. Mayes is here.

That's 1t.
MR, PHILLIPS: When you sald you will produce,
in connection with the agreemcents of D, Mayes?
ma. CASS&I k) don“t'hmve'éOpiea now, bub i
wiil Eéy.this;» Dr. Mayes has a copy of his con-
sulting agreem@nt._‘ '
PAUL BE. HMAVES,

having been first duly sworn, deposeth and salth

a8 follows:

DIRECT BXAMINATION

- BY MR. RINES:

Q  Would you please state your name,

realdence and vceupation.

A rrFaul*E; Mayes, 1508 Waverly Dirive,
éhaﬁpaign; Illinoia;' ' |
| Professop of Eiectrmcal Engineering,
Q So'you willl understand, Dr. Ma&em,
this-pﬁoéeeding called a‘ﬂepomition is for tﬁe

puspose of what we call discovery, teying to £ing

_Qut what individuale heve what information, what

kind of information is avallsble, and having an
opporiunlsy to sze that informotion belfore $rial

go that no surprises are sprung at a trial.
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sounsel for the Foundation and for JIFD,
for example, requirced Blonder-Tongue Laboratories

to produce lsboratory notebooks, information with

regard to thelr activities, advertising material,

and so forth,

:And spent some three days in examination
of iy, Bilonder for this purpose.

And we are presently examlning menbers

'of the foundation and you for this same purpose.
I¢ is-impowtant,'therefore, that you ¢ry to identlfly
for us thé organizations that you will be testifying

about,

Now you have sanswered that you were

Profepsor of Electrical'Engineering; Would you

for the vecord state where you are this professopr?

A The Universlty of Illinols,

Q  _ What are &our duties as éuch‘pfdfesaor?
A .  X teach'@nd I also supervise reseavch.
Q . wﬁat itind QP'QGEéaPch.do you supérviae?
A Primavily in thé'antennn anq.eléctPOH

magnetic Lheory area,
Q Where do you do this supeyvision ot the

Universliy?

A In the Antenna Jaboratory of the Univewsity.




men®? '. .

flog~periodic .antennas?

Mayes + direct ' i

Q  Are you the head of that laboratory?
A No, air, I am Associate Director.

- Q Who 18 currently the Director?

A Professor Georges Deschamps.
Q ‘How long have you been the Associlate

Director?
A I don't recall.:
Q :Well,'twc years, three years?
A Since about 1957,‘1 believe;
Q- Is this the Univerﬂity of Iliinois

Antenna Research Laboratpriea, where the serles

by

of log-periodic antennas w?re developed?
R Fevep

A Yes, ‘
' M ! EARRE -}"!e"‘ Loy nny

Q And did you play a part 1n that dovelop-

A Yes.

Q Do you know where the funds came from

1 f |

- for Bponaorlng thaL parhicular dovelpment of the

| | |
A ‘)“I-‘

A Most of them came from the Air Force,

e e g

'through contracts with varioua agencles which are

- located at Wright-Patteraon Alr Porce Base in Ohlo,

Although some money was provided by the Unlversity

‘of Illinols Foundation.




Q Were any grants, to ﬁoun knowiedge,.given |
by JFD to the University of Illlnois for this
;research, or any part of 1i¢? | |

A Not that I know of,

Q- - Do you know whethef JFD gave any equip-
-ment to the Universlty or their researéh laboratory?

A. Mot that I know of,

Q Do you know'whether ﬁhe-University of
.Illinois Research Antenna Laborstory undertook

any research prcjaets specifically for the benefit

of JFD?
A None that I know of.
Q° Do you understand what I mean by "for

the benefit.of"?
A I am no% sure.

'Q R fa our understanding thét JIPD is an
exclusive licensece in the television and Fil field,
 under the University of illinois Foundatlon log-

periodié_antenna patentas, the 1n§entionﬁ for which
“issued from the Unlversity of Ililnols’ Antenna
Reéeérch Laboratories. |

Is that a correct statement?

A Yes.

Q@  In connection with that license azreement,

Mayens ~ direct 15




Mayes - direct

are you aware of any test or othar-aid-31Ven to

JED by the Antennga Research Laboratories in con-

nection with ‘aspigting them in buildLng ghe com-

mercial antennas that they havo markeﬁed under
this license agreement? | |

A _-.No testa.

Q.: Any asslatance? |
A , Not by the Antgnna Reaeargh Laborgtory,
. : ' | : ) o Ty

 'By whom?

ff ]We11, by myself.

Are you the only one? k

> £ T o

Yes, I believe so.,
Q Who does the antenna research work at
the University of Illinois Reuearch Laboratnviem?

A _ The memberﬂ of the Antonna Laborafovy'

16

staff, of which there are seven or eight faoulhy:‘J

members and perhaps 20 graduate students and the

same number of uﬁdergraduate studenba,-emﬁioyed
by the laboratory.

@ B eny ef theee grag t:,M o B N‘t SNES have

othar dutics than werking in the reseaych Llabors-

topries?

A Itiié'poaaible.




Mayes - dirvect | 7

Q Some of them teach?

A Yen, yes.

=Q, - And those people would be donsidered &8
part of the staff of the University?

. A Yes,

Q I8 it your information that none of those
students h#ve consulted for or worked on behalf of
JFD? | |
| | .MR. CAS8: Will you specify the time that
.yon ave talking about? |

BY MR, RINES: |

Q At.any fime?

A Do you mean weré they employed by the
University ResearchlLaboratdries at any time and
have théy subsequently been employed py JFD, or
do yOu'ﬁeai - | - |

Q@ I mean any possible cowbination.

A Yes, yes, there have been such cases,
Q@ . So that other members of the Universlity

of Iliinodn staff, besides you, have from time %o
time doﬁe antenna consul¢ing work for JED?

A. ¥ wouldn't say thai; I would éay that
there have béen pébple that ﬂnﬁe been employed by

the Uhiversity of I1linois Retcarch Laboratories.'




Mayes = diprect | | | 18
who have subseguently been émployed by JFD.
Q Are-yﬁu the only oﬂ@ ﬁho Btill ﬁainﬁéin#
two positions, namely an.asmociation with the
Unlversity of Illinoia‘and some Kkind of a.cohé
sulting arrangement with J¥D? | |
A Would you clarify what you mean by
"aaaociation"? | | | |
Q Well, being on Lhe atalf, being ~--
A Employed by the University?
| Q :tEmployéd by the Uﬁiieréity, part-time
 or full?time.
A s far &B.I knov, I am the only one. .; 
Q Were thsve ever any others who wepe |
.aimultanecunly workﬂn@ under the employ of ihe
UnIVQ$51Ly of lllinola and dolng outside con-~
sulting work fopr JiFD? R |
_A' _ i'ddn*t 5élievalaq.
Q . How_about=Profemaor Tsbeil?
| A Well, Dwight Isbell Ieftxthe emﬁluﬁ of
;‘1;  f... . the Un1VUrBity before JFD ever eauablimhed any -
o _ connention wlth the UnLversiuy.
| Q- Nhau ‘about Hr. Garrel?
E> : o - A.': Tha same s truo in that case.

Q:'h Do you.happen’to know where HNp, Ighell
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- 18 now?
A | I am not sure, but the last Information
I had he was employed by the Boeing Alrplane
Company in Sea%tle, Washingbon.
| i'Q Do ybu know where Me. Carvel is employed?
A Yes, ne is employed with Collins Radio |
‘Company in Richardson, Texas. |
65'.  :  i. | Q We have not yet cstablished the time
L f‘that_you,*as asaOciaté director of.thenUniversity
-of.Iliiﬁaié'Reéearch Laboﬁatory, began dphsulﬁing'”'
work with JFD.'k | | |
| - Can you pinpoint ﬁﬁat?r
A The.Slat ﬁf Octabeﬁ,.IQSE,.
Q- .Ycu referred ¢o ﬂoméfdocument'for that:.
' ‘daté3 could you tell us what.that 189 .

A It is the consulting agreenent between -

"myﬁelf aﬁd JED. - o _
"“1'  mﬁ? RINES§ mr.jcasa;'is this the-é@ree* 
:_meﬁt ﬁhét you are-ﬁiiliné'tp ﬁroduéé, ﬁihu3~" '
i4the.figur@$? - ! |

' MR. GASS: Yes,

MR, RINES: Would you please delete the

figure oo we can have a look at it¢. .

WR. GASS: Well, I woudd like o ask
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Professor Mayes if he wanis the [igures pub-
lished, | | |
BY_THE WITNESS:
A This is not the present agreement.i-ihia"
i1s fthe first.consuiting agreement} o
| Theré is a subsequent.agfeemeht.
BY MR.. RINES: -
Q- Do.yoﬁ hﬁve_anyiobaeetion to our ueelng
this égreémgnt'aslit sﬁands,‘and perhaps putiting
it in the record? .

A No, I hﬁve no objection,

MR, CASS: What about the ﬁmounta?
_TﬁE WITNESS= Wall; cah we take tﬁam out
"aome may'ae it is not a natter of public
_ fécordé | |
| WR. CASS: I don't think we need it as
:-:aJmattéﬁ 6f ﬁublic record, |
| ?6u_cén look at it if.you pleése.
_MR,_RINES: Hay‘l have a_.lool{g f&rmt.
By WR. RINES: - o
@ Would you state for the record, Hr. Nayes,

your education, your degrees, and principal fields

of a@ﬁlviﬁy?_

A You are referring %o coilege educntion,
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- X presune.

Q Yes.

A 1 attended the Univeraiiy of Oklahoma,

'majoring in electrical engineerln@-from 1946

through 1950, and receilved a Bachelor of Sclence

degiree in electrieai engineering in August, 1950,

Prow there I went to Noprthwestern and

 entered graduate ﬂehool,thére and was employed in

the Microwave Laboratories as a research assistant_

. Prom 1950 untij 1954,

And I raueived a Mastor of Sciencﬁ in
alectrical englneering in 1952 ana a Ph.D. in l9;5; 

_Q ~ - What did you do your thesis on fon the

- Ph.D. ¥

A It was on mlcrowave reflectors.
-] And then, after you.rec@ived your depgree “

' dia you accept employment somewhere?

A Actually I went to the Universlty of

I124nois aa assistant proiessor in 1954, before

peceiving the Ph.D.

Q@ . And you have been thave ever since?
A Yes.,
Q What were the rtlies you. assumed when

'you firﬂﬁ.came $0 the Unlversity of Iilinolias?
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ﬁ' _ I was reauarch -~-assistanf profesaor
_.ln the Antenna Laboratorias.
- Q i, Were there any Lo&-periodlo antenna
roJecLB going at that time?
A No,
“f ;  _L.- o QDo you precell when the log«pericdic

projects started?

A In 1957, aboust ;95?,‘ﬁdmewhere around
therve,
D . . ] o
L Q And who was 1t that wag 1n charge of

| o ‘those projects, initially?

A Profesmor R, H, DuHamei;. | |
Q Would 1t be falr. to Bay Lhat you woprked
\under hig d?rechjon on thebe mattera? |
| A No, We were not_associated ﬂirecﬁiy 3
on any project.
| "Q‘_H Would wyou tell us a little bit about
what the gaaoeiation was, what klnﬂs_qf projecto
you worked on and who auperviséd them, or maybe
you did, - |
ARG what time now; 4o you mean Ln 19 5Q"

Q Commencing with the advont of the Jog-

pe?iodlc antennad at tha laborat orien.

'ﬁ'i_*l belleve at that time I was uarklng
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- primarily on aireraft antennas, -~ cavity backed

- 8lo% antennas and other type antennas that were

suiltable for use on an ailrcraft.
I didn't become associated with the log-

periodid antenna work until the time when Professor

-~ DuHamel 1eft the University.

Q Do you remember approximately‘when that
was? |
A Approximately 1958,

Q '-Thén at tﬁat-time what kind of assdciation j'

o did you then take up with the log-perilodic antenna

project?

A Well, I begen to work with several

students on different types of log-periodic

antennas,

At the time most of the work on log~

periodics was being one by Dwight Isbell. I

‘would say that he and I naever had'exactly'a wél;~

défineﬁ.supervisory.studant relatipnahip; bweause

he vas Bufficieﬁtly'exnerienceﬂ_ﬁélbe aﬁ independént

researcher,  :
 waever, Robert Carxrel and I'wdrkud

f .

together on a number of log-periodlc antennn

designo during his Gime as a graduate student
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. ab ﬁhe Uﬁiversity.
' And since that time the?e have ﬁeen
several other students who have woried with me
‘on log-periodic antennas.
- of hls original acﬁiﬁitiea in the log-periodic
antenna fieid, was & graduate studént at the

. Univeralty Research Labovatorieé?

im e @ . Do I understand that Isbell, at the time u_ 

A _ Nb,'sir, he was an undargraduate'ﬂtudent;_] “

Q  An undergradﬁate atudent? ,]J
A  Yeﬂ.

| MR. RINES: Off the record;.
5  ;;  . ' | 5' ' .(Off the fecofd;) |
e EY MR. RINES: | |
Q. % Do you recall the ciréumataﬁoea underp
which the_eohcepb of arraya-of'lin&ar pairs of .
-dipnle elémeﬁﬁs, the length of ﬁﬁi@h variém from
'_the feed end.iné?eaaingly, in acgérﬂance with loga-
rithmic rélatidnship, and the spacing between_auc;
.ceuﬂive.paiba bf-which increasem also fprom the
.feed'end, do ﬁou recell when, in accordance with
some log-periodic funcﬁion, do you recail whei

- F
this idea first*eame to your attention?

CA X -prisume you are reflerring to what we
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_cali the log-periodlc dipéle aﬁray, although %
-would.not descrlbe it in exactly the lanpuage you
uséd. |
This was developed by kr., Isbell. It
first céme'tu my atitention eiﬁher in the latter
part of 1958 or early 1959, |
Q Was this an idea that he had that he had
come upén Just as an undergraduate studehﬁa or in |
_eonnection with his employﬁenﬁ by the University
- of Illiﬂéis'nntenna Hesear&h Laboratbries to do
.'research? . |

A I% was on a project, a research project

~in which he was employed by the University Labora- o

‘toriésau 
Q And was that one 6? the &bvérnment-
ﬁponsoved projeéés?
A Yeé, it Was,
‘_'Q_'_'Hevelény'reﬁortﬁ rendered on Ghe resulté
._6? hia.ﬁepeéfch on that ﬁyée of anténna?.
| ‘A Yem? o | | | |
| :HR,_RINES;‘ We.wéuid 1ike ﬁo call for é
_ l_prodﬁctibn.of those réporté. 3 |
BY NR. REINES:

- Q V-Wgre-anyftachnical papers, apart {rom
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o these reports, published by'ﬁr..Isbell or other

':members of the University of Iilinois Antenna

Research Laboratory, describing this develqpment?

..A | Describing‘%he 10g-periodi§dip01e array?

Q Yes. | | | |
A | Yes,
" MR, RINES: I would 1llke ¢o call for
the @roduction of copies of those.publiahed-
articleé.
BY MR; RINES:

- Q - Can you give ué the names of any ofher
Jgraduate stﬁdenta yoh reﬁember,'or gtudehtss who
r'were assoclated with either Mr. Isbell’s work in
;devél@pingthis antenna or the work that you and

Mr.'Carrel, as you have stated, d1Q? |

"A_ - John KO&?“@?,IK“O‘Q'an"QEr, was a
- student féchniciaﬁ, who'was:assisting.mr,_Isbeli
in his work. o |

.Q 2 Do you know where he is presently?

A “;'He 1B‘emp16yed by'ﬁaimo;viétor Company.
It is 4n California, S
@ | ;nnyone,else? |
A  .You pharased the queation_é§ to{woPking

with Isbell or with Carrel.
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And you?

I believe John Koernerxr also worked with

_Cafrel, and then at a later time a Ronald Grant

' was employed as a student technician, assisting

me and_carrel.

And there may have been others that 1

don't remember right now.

Q
A
Q
A
Q
A
Q
A
Q
A
Q
A

Q-

Do you know where Mr. Grant 1s?

"~ Yes, he 1s in Champaign, Iilinois,
Is he s8t1ll with Lhe University?
.No, sir, he 13 omployed by JED.

. In uwhat capaclty?

Chief engineer.

0 what?
rﬁﬂ.Of JFD research'and development‘labs._

" Wnere are they located?

'Ghampaign, Illinois.

Anywhere near the Unlvera;ty?

About U mlles from the University. P

Do you know when he asaumed theee duties

-at the JFD Laboratoriea?

A

Around the,first of December; 1962,

| Thatﬂs'approximaﬁely, I an not sure of the cxaoct

date. I
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Q Do you know when he terminated hié
employment at:the Antenna Research Labératoriea?
‘A No, 1t was some menths prior to that,
I am not sﬁre of the exact date.

4] Did any of ﬁhese men%lemen that we

‘have been reférring to, I mean Mr. isbell, you,

Mp. Carvel, Mr. Grant, and the othev parties you

mentioned keep laboratory notebooks dcaeribing

_thelr experim@nta with these linear 10g-periodic

antennas?

A Yes, sir,

Do you know vhere those notebooks are?

Q
A Hot all of them.
Q Which_ohesdo you know where they are?
A I have one oflmr; Isbe;l'a’notebbﬁka .
in my office at the Universityﬁ‘

I think probably one of the oiher of

" tion's attorneys. I am not sure about tha%.

MR, MANN: Let we confirm that. We do
have a notebool. B
BY MR. RINES: |
@  What abouﬁ:your notebooks, and those

of Wr. Carrei?

28

'Isball'a notebooua is in posaeasion of the Mounda~
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A Yes, I have several noiebooks that Bob
Carrel and I hsed in our work.
Q@ - What about the notebooks of Mr. Koerner?.z
A They would not have had notebooks as
such. 'They may havé made entprico in the noﬁebook5 '
‘that weré‘used by Isbell and Carrel.,
. '_  - Q@ Me. Grant also?
A Yes. | |
fMﬁ. RINES: I would like to have access,
too, in liné with.what we have been providing

 opposing counsel, copies of all pages of the

-_noteboo&s déscribed'hy Mr.'Mayes, that bear
3  f”:f DR _ 'upon the &evelopment and tests of thaﬁe linear
| . o log- perﬂodla anbennaa, ﬁ@velop@d by Me. Iabell,
“Mr. Mayes, Mr. Carrel and thea@_othe? parties.  '
MR, MANN: Off the record. .
(Off the reeora ) |
MR. MANN: We wxll a&vee that we uill
provide the avuual notebooua and you can |
.Q?'Tf if~_ o \ dac1de whmt you want to copy. |
| | We have Juaﬁ agreed smong deunael that h
_ | ﬁhe'?oundaﬁionlwill provide the original
] o ) g_potebodké requested by Hr. Rines and he will

‘decide -which pages he wants to make copies of.
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BY MR. RINES:

Q Mr. Mayes, were there any other uritings
t-deaeribing'theﬁe antennas and this development;
' inc1udiﬁg progfess réports or interoffice‘memorandé,'

.6r the like, other than the notebooks, the reports
;_té gd#ernﬁént.agencies on the development work, .
~ and the pudblieations in magazines, that you are
'_awére of?
| A You referred.to.interoffieetmemorauda;
" would that inelude a disclbsure bfiﬁvéntiqns sub-
mitted to ﬁhe ﬁaﬁemt commitﬁée?' |

Q I would say excliude for the ﬁbment 6194'  ;1;5~ 
cloaurés of'inventions;'H | | | |

A ‘Then I don't Imow of ény other, o
. NR. RINES: With regard tq-diaclosgre. o
of imventionﬂg I would like toQaak oppuéing _;_:
' fcounagl what 49 their view with regarad ﬁq
 _fthe;diéc1osurea,that specifically led %o
-the Isbell patent 1n’auiﬁ and ﬁo’the~Wnyea
‘and Carrel'patent,-which-ia set forith in ﬁhe
 &@01§?&36?¥ Jud@meht.coﬁnterélaim as a basis
' for doubie patenting. - B . |
“-‘ER,.MANN= ‘Do you meen do we consider

 these privileged or producible_or_will we
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.prcdﬁee them?
MR. RINES: I would like to ask for the
production. | |
R, MANN:. May I asik which paﬁticular
'-inventiﬁn do ybu request?
MR. RINES: Those disclosures that bear
. upon the.invention‘of the Isbell patent. in sﬁit:
‘and the Mayes and Carrel patent.
MR. MANN°' What position are you taking
“relative to the Hayes and_cafrel patent? 1Is
that in suit or out of agiﬁ or what ao you
conﬁider,ﬂt?_ |
MR. RINES: ﬁefer t0 paragraph 18 or the.
couhtérclaim. Ve ciced patent 3,108,280 as
ground fop ﬁhe 1nva]1d1ty of the subaequenuly
isauod Iabell patenu.'

NR._MANN.' Although @ariier flied.

)

MR. RINES: Although earlier filed,
'%heréfore we wish Gthe disgioaure of that
appllcation a8 well, o H |

hl. MANN: A1l Pight. 
BY MR. RINES:

Q Lmt'us;feturn now, Mr. Mayes, to the '

first'emﬁloymeﬁt a@reement,_dated October'Bi, 1962,
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:betwéen you and JFD Electronics Cofporaﬁion, which
you have supplled Lo us, | | |
MR, HINES. 1 uould iike to ask Ghe court
:reporter to mark this Exhibit B-°4 as a group'
exhibit.
{Said document“ﬁas marked as Group.
__ Exhibit B-24 for idenﬁificatioh.)
' BY WR. RINES:
Q:. .Am I correct thap in accordanece with the
éppﬁrant content of.thig‘agreem&nt there was at the

time you entered into this agreement with JFD Elec-

tronice corporaﬁion in existence something defined
ﬂf';'uii as a subsidiary JTD ﬂesearch and Development Labora-
- | torlien, Inc.; of’ Ghampa&gg, Illimoia? |

A ".ﬁre you ?eferving to the date of the
1nc§fporatién of that Bubaﬂdiary°:- |

Q w@ll, whatever 1nformation you knowu, waé
1% in exaatence? |

A I don't know when 1t was actually EX T
_corporateé, but ao far as its exlatenee a8 a
”physicai enpity la concern@dg there_was no l&bor¥

atory at ?h@ time X aigﬁed this a@peement;

Q _;-ybu meaﬁ'there vas no phyﬂical‘Fw

A No physical facility in Champaign.
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Q This'ﬁaa somethihg that ﬁﬁa then however

in the contemplation of JFD? |
| A L Yes, it was in the planning. &

Q@  Dbo you know where JFD was doing its
-résearch and development in antennas at this #ime?

A They were doing 1t at Brooklyn, the home
office. | _ |

Q  And prior to this October 31, 196@ date, .

- did you assimtthemin nny way, as a _eonsultant or

“in any other way in that antenna research_developf ;; -

U ment?

A o’
Q__' Do7you know whether émyqne*else on %the
| staif of the University -~ | o
| A _i Mot to my knowleﬁge, i gon't know Qf_
anyone.clac o
| ._Q So 1t:woulﬁ‘be:fair'to‘aay thﬁt-thia is‘
the first agreemant for you personally to help
JED on 1ta own antenna research and development?
A | Yes, | .
Q And your €lile was to be at thia time
"”echnical Consultant"?
A_ Yes,

Q Were you prlvy to any of the plans of
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this agrecment?
Did.they tell you what they planned to
put in hereé- |
A Yes,_wediécusaea it before this agﬁee—
:_ment wes éigned, certalinly. |
Q Dia they‘ask you fopr your redommendations
.oﬁ what.thé facility might beliike; what king of
test e@uipmeﬂt ybﬁ_needed?‘ | |
A ::_Yeé;_, |

Q  Would it be fair to say that you assisted

.thém in pianning the'reaéareh laboratory frbm that -
'*point of vi@ﬁ, to be sure you had the pight kind |

.af eduipmeﬁt yéu were going to need and the program

you.had in mind? . |

A Wéll, there'wéa\3u557égwery prelimipary' 

diﬁéussiqn héld coneerning the.eatablishmenﬁ of

the 1aboraﬁory before thio agreemenﬁ was slgned.

| And we did Glscuss WHét would be required
.\“j. ".-f | in the way of equipment, staff, and so forih.
ZQ | ;in corneefion with your discussion abouf .

- stalff, was it diacussedkthat 1t would be nice o

be gbla to get'some of the pcOpl@ vho had boen in

the University of Illincis Antenna Research

JFD'with fegard to this laboratory before you signedff___—'
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' Laboratory into Ehie JFD Laboratory?

A Yes. |

Q What people did you consider?
V‘A; fI don't remember that any.sggcific names
"wéme mentionedrat the time of the pregiminar& dia-
cuggion, I.had'no particuiar person in mind and |
did not:.know whether there would be such person
avallable, bub suggeat@d the posmibility._

Q - War there also the sugg@sﬁ;on that per-'
_haps others at the Univevaity Repearch Laborato?y 
| mights at leaat initially,. he aonsultants e JFD? 
A 'This possibility was mnntioned. : ;
Q@ . Do you know whether anybody besiﬁes you
Cat thaﬁ_tﬁme_&iq consider being a conoultant? -
‘&" Not that I know of.
_l Q _This'agreement,ﬁﬁr. Mayes, aleo ceens
'fto.rcflec?'an awapeness that you were ©o continua:
.'wiuh your duties aa an employee oF the Unjversity,_
which 1 preuume meant as asslstant diroctow,
‘assoclate director, of the Antenna Resaearch
Laboratories, as well as your teaching?_

A_  'Yesa__'. |

Q . ‘At the time that.tﬁis agreement was

entered into, were you doing any direcs work or
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supervisory work at the Antenna Laboratories of

tho University of Illinols in the log-perlcdic

fileld?
A Yes,
Q - Did you continue to do such work at

the University of i1linois Antenna Reaearéh
 Laboratories after'you entered into this agreement
of October 31, 19627

A Yea.‘

Q  | And aid you alﬁo then s&multaﬁeoualy
~ work on theﬂe log~p@riodie antennas at the JFD
”5Rosearch DQVQLOpment Laboratories?
A Yes, |
Q ) ﬁt-ﬁhé game tlme you ﬁera.workim@ oﬁ
'10g-per16dic antenhas in donn@ctioh wlth your.
‘other duties at the Univerﬁity of Illinois Antenna
. ReseaPoh Laburatory?"

A Yes,

Q_ Uhder paragraph 3 of thiﬁ agreement
it 1s noﬁed that you ware compensgted o you were
to be ebmﬁsnaated.fbr the work that you were golng
to do at_the JED Research and ﬁevelopment Lgbora~
'toriuaa Inc, on theﬂe pvriodic'anﬁenna& by lump

oudi monthly paymentu and by a percentage of the
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sales of the log-perlodlc angennas that you had

:dGVGIOped'at the Universlty of Tilinois Antenna

Laboratorlies, and for which patents had been

' applied for by the University of Iilinois Foundation,

is that correct?
’ A YQB.

4] So that JFD was undertaklng o pay you

a percentage of its aales of the antennas that you
v had previously developed under the employ of the

' Antenna Research Laboratories at the University of

X1iinois?

A The way the agreempnt readsﬁ the design

ia baeed upon a proctotype developed hy Mayes, using

'conceptﬂ whiuh_are covepred by patents applied fox

by the Unlversity of Kllinoia,

Q And those concepts were those that you

‘had developed?

A Theae concepﬁs we?e; wéll, any of those

‘which are covereu 1n any or . Lhe paten»s th&u were

‘applied fom.,

Q    By you?'..
A By the Foundation,
:Q ‘ By yau?E
A

By me.,
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Q@ I note also that JFD is undevtaking,

in paragraph"3(b) to pay you éﬁpercentage on the

new concepts-that.you might'develbp while working
.for'JFD Research and ﬁevelOpment Laboratories, bu
;thét were not the property of the University ofi

“%138nois? | |

o COrxéct,

:&:  Gan_ydu ﬁell;melwhether you have received:'

'"j.any paymenta,-as provided iﬁ"ﬁéragraph 3 of this

agreement?

A  1'?9$,51 have.

Q : Do you know WhﬁthéEHij Iobell has a
slwilar arrangement with Jppe

¥ .

. A oy th '_It;o my 'Pll’lOWl'&dge °

Q- “HMr. Carrel?
A No, not that I know of.,
Q- _ Are ydu familiarjwiﬁh”yéuvijoint patent

with Mr: Carra1; 3,108,280, later reiasuéd aa RE

25,7407
A Yes,
",Q" Can you tell me; if you Rnow;‘wheﬁher

'any of theée'payments that'have been'made'to you
by JFD, under_paragraph 3, were on accounté of the

cpncepté covered by this Mayes and Carrel patent?
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A Y@an

Q Can you ﬂxplain o me why you are paild

a royalty under this agreement, but I think that

"xou testiried Me. Carrel is not?

MR. QASS: I object to the chavascteriza-

:ion of 1t, of the payment, as a royalﬁyQ

"~ BY MR, RINES

Q. : Hr. Mayes, would you 3&& that the pro-~

"viaions_bf paragraph 3{a) and {(b) were foyalky

~ paywmentes?

ﬁ NG;B:‘LI‘.
Q  What would.you eall_ﬁhem?

‘A'j They were cbmpems&ﬁibn_iﬁ retupen fop

- consulting services performed. I would eall

~them a c¢onsulting fee,

@ Well, looking at 3(a), doesn't that

?efor to ﬂevclopmenbs you already made at the

'Unlverslty of Yilinoia?®?

A . No, the work that was donme for JFD is

 what T would call enbincerinb deslgn uock, which .
is conﬂidernh]y dlfforont from basle pesearch

 performmﬁ by-the Univorsity.

fh&n 15 canpenaation iow tne gonversion

u¢ the basic concepts which were ﬁeveIOped in the
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_.Univeﬁaity reseavch laboratory to an engineefing
B promotype.whieh is aqitable for manufacture ana
sale as é commereclal product.
Q fﬁo you still have in the possession of
 2the Poundation the antenna that you and Kpr. Caﬁrel
_built,_ﬁhich.was the basis fop your appiicatvtion foﬁ.'

the Mayes and Carrel patent?

A  Yes, we have Beﬁergl iodels,
Q Do-you have any photographs of this?

A Yes.

MR, RINES: I would 1ike %o call for =--

_and.lutﬂé beIVer caraeful what_ié produced
. hare now ==
X ﬁoulﬁ,like.to gcall oy Che proguection
at thﬂa'%imé of‘photo@raphﬂ of the anténnaa
l_develope@ by Mayes and Carrel, beafing_upon ;s
_tﬁeir'paﬁ@ﬂtjﬂe. B,ICB,QBO; a8 they existed
béth’prior'to Cectober Bi; 1962,,and ir there-:  
wébe,any'eubsequent thereto;:éubaequeﬁt ﬁo |
~ thag datg,. | |
BY 1R, RENES:

Q Hhaﬁ vas the first an%enna, Mr. FMayes,

 that JFD put on the market, to_your khowledge,

_embndying:these_1Qg"pericdic'concepta?
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A % am not sure which one of the modelﬁ
1 in the Béries waé éctually produced first, but
the.aeries went under the designation of LPV,
‘mﬁ. MANN: May I interrupt. I was
‘ _thiﬁkihg about your request concerning the
:photographs, and I W6u1d iike to inqulre of
thé.wiﬁness, do you havé these photographs
| in your possession and, if 8o, in wnat capaciﬁy?
| THE WITNESS: They ave in my f£ile at the .
Univéraity ResearchlﬂéboraEOﬂy.' I believe 1 |

have a_phétogwaph that was'subpliad to me by

‘a néwag&per reporten.
ji?;F; §;} '__ - HMR. MA?N? What £ am_driving at, Ghese
L iafé Uniﬁersity documantai are ﬁhéy n0t2 |
| HE WITNESS: Yes.
“§ fM§.'MANN£ Rather tﬁan-Foundatioh docu~
menﬁ;a? | | | |
 HE WIPNESS: Yo, -
MR, WAIN: As I indicated to you some
d&ﬁa agaa'mﬁ.'ﬂineﬁ, a11 ﬂ6cumén%a which are.
%hé;pfOPQvty of thelﬂnivérﬁiﬁy_mumt be pro-~

duced by subpoena. Ve are not in a poaltion

_tb'ohtmin,ﬁheﬂe for you.

' BY MR. RINES:
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Q Mr. Mayes, are you uinGer any reatrictlons
..from the University to show me fox Pepfoduction
these photographs which you stated you had ih your
riles? |

A Yea,_thére was an instructilion of thé
University attdrney that watters of this type of: 
documenta,;Univermit&,documenﬁﬁ, should not be
 produéed except by subpoena.

- '-mh. RINES: Let the record show this
48 the first item of’subpaené that we will
| -Bubsequénﬁ1y<prepére; “

..BY MR. RINES: :

Q Do you have any peraohal coples of these
'.photogfaphs, not the property of the'Uniﬁeruity?‘

A I presume you would mean.if_ﬁhose'would sl
" be &n.my peraonal‘files,'may ih iy home?

Q  HAnywh@re,'at'yéur howe, at JFD, any
personal filea of yours as aiatinguiéhed from;'
'- thé University prppértyQ_ - S |
| . A'.'No. | |

.Q ) Areithére any at.ﬁhe,Foundatiumiéuwfar-
fas'you know? | LT

A g'I don't know.

Q@ Will you look?
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A Yes. |
'\Mﬂ, RINES: If there are any at the
- Foundation I call foé the proéuctibn of those
 .photographs from the Foundatlon filea.
- HIEL, WEEW= “I‘m The ’E-E"ﬁi‘f’ié»’&‘_l"k?ﬁ Tt Nhey soe
| in the Foundation fliles ﬁhgy will be produced,
_BY.MR; RINES: | |
Q_ : Did any df these.antennas evep phvéieally_; '

leave the pvemiﬂea of the Universiiy Laboratory?

A Yes.
@  Deseribe that to us, please.
A One of the anteunas that was constructed .

| ~as a full scale VHF television and recelving antenna

- wan ﬁaken tq-my howe and uﬁed'as afreceiving a.mﬁ;einma. \=
. there for several wonths, in a matteﬁ.uf &oing test_ :f
wqu‘on it, connagtmd ih actual coperation on s |
. recelving sét. . ._ |
'@ Was this an antenna She was builb by
you énd.Mr; Mayes and the o%hewé at the Hniéersity.~"
] Lﬁﬁorat@ry? o | |
n ER; MANN: Counaei,'i;think you mlisgspoke S

by you and Hr. Mayes?

WR. RINES: By Mr; Garfel; excuse mne .

‘BY THE WIPNESS:
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A - Yes.
‘BY MR. RINES:
Q Do you have any plctures of that yburaelf?_”
A Yes -~ well, not myselfl; again this is

 the pane antenta I referred o a little while ago,

" However, in the laboratory files there are some

T*pintures,; 
|  %  'Dd_y0u have any pictuﬁeﬁ'of it on youp
‘house? |
'A"'-cn my'hmuée,'no,

a :Or in any other testﬂng,_off'ehea
University groundas. Lo
A Nb,'sir.' -

4] "7Was'thia ahténn& ahown'tofofficials at.

A Yes, it_waa._ 
Q. m;@n? -

A Y don't know thélexacﬁ date. *It was
'sometime_during the time that I was away on
._aaﬁbatiéal'iéaﬁe; éhat i todk inﬁthé falllof
| Q Will you tell ua the date of ﬁhat léave?;

ﬁ‘_..ﬁﬂpﬁﬂmbﬂ? 1; lgﬁl to Fﬁbruavﬁ ig 1962 ?w'

no, excuse me ~=- ye#, that is rigat.
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Q@ - Who wase charged in your absence with the
controi of these models of anbtennas, in jour absenca?
.A - Well, vhen my house. was rented the tenants_  '
were in control of the models.
Q Was this your personal property at this
time? |

A No -~ well, I believe my agreement wilth

~ ¢he PFoundetion did state that in return for our
. pepvicesn the antennas that we constructed would

" be considered bo bm oux parsonal propercy.

I am not gure . cf tha& matter, ‘but I

_think we had an agreement wiLh the Foundation

;to that effecu.

"Q__ A weitten a@ra@m@n% op an orél agreement ?“
Y :".Hpitten, yeﬂ. |
MR, RINES: I call for a prédﬁctioﬂ\of
'ﬁhat wrlt&@n agreenent. . |
kt is becoming Jn@v@aaingly @vident aha&
 1%_19 difficulu to conducu thms examination,
épp&ﬁeﬁﬁlﬁ beéause.of, X hope;isbme_misunderw;ff
_;sﬁandihg_on the documentﬁ that.we'aéked to be X
.proauced. |
:I am golng o try and eonserve Me. Hayes®

cime, but obvioualy withaut the material that
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I belleve we have clearly asked for, this is
going to take a longer tinme, |
MR. MANN: Off the recopd.

(Orf the record.)

 BY MR, RINES:

Q@ . From your recollection, Mr. Mayes, and we .

are not going to hold you £o it if 1t ¢turns ou to

be WIONE, wlll you tell us what you think the sub-

stance of that agreement was, for the record?

A - VWell, we asked them for a sum of money

%o enable us to buy maherials to construct an an~

J

tenna that would Operate in the television freguency

band.

This was not the prime purpose of our

antenna research at the Undverasity, and we thought

:theve Wao a poqalbilﬁty o commvrcial application o

bility of bBullding and eenﬂtrucaiﬁ& 4 full veale

antenna . fopr operation at VHP frequenciam.
'We asked the Foundagion for money %o

do this and they gave us a grant, and we subp-

peguently constructed the antenna.

"

Q ., By "we," you mean?

A Bob Carrel end myself and pome
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ijﬁéchniciané-in the lab.

Q wéuld'you tell ua which-technicians
| ydu ﬁséﬁ;oh that projecﬁ?' |
A‘.&‘I‘donﬁt remember,
: Q5l  Can you‘éha¢k-it? 
A' ”'I?don’t think_ﬁnaé'ﬁhere is any_reébrd
on i:t.. - h o o
-EQ :'Do‘you think Nr. Cavrel ﬁauld kﬁow?
A  _iHé~$ight." | | |
| Q :WQu1d7y0u.ask ﬁim'and_éee if you can
iﬁehtify for us thase_techniciﬁha, theiﬁ-names
 ‘and addresﬂea._ : . | B |
| MR, WhNN:ifNr.fﬁarrel,.yéu will mppbeciaﬁé;’
18 not ab th@ UniVeraity;.he'gé;&OWnin:Texas:J
ﬂémepléde; -
. BY HR. RINES:
| Q o ﬁake pure 7 undepstand, Me. Maveé,.
while ﬁhe.war&”oa the anhcnnu Labowatorﬂem of

' theﬁﬁnlvaraityiof 131inolg wasn ln this log- pv?ladie

- pield, it was you and Nv. Garrol who felt shat thﬂﬂ

"‘wurk had ‘some’ application in Ghe eomm0fclat home_

tmlevlaian regolvtn& mariet; and thevefore you
asked Lhc Foundatlcn to grant you and Mr. marrcl

funﬂﬂ'tO'adapt this %o a proﬁotype for that home
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television recelving mariket?

A Yes, yes,

Q  And this is what that agreem@nt would

relate to?

A Yes.

Q  Where was the work done in doing ©his
- adapiation? |
A Tn was done in the University Laboratory.

Q  Of the University of Illinois?

-~

A Yes.

Q ~In oﬁher‘wordm, you'used.cne;r‘fécilities?
A _ Yes;  

Q": waé it doné duﬁing3y0ur_regular:working__'

A Well, part of it was and pavt of it was

“done probably in off hours.

At the time, when we Bay, régular.working

hours, it is hard %o distinguish when you sometimes

" uwork a laﬁhour'ﬁay, whether you are workin@ regulay

working hours or whether you are not,

Q. hnd these technleions that you used,

- they were members of the ataff;of1the Univensity

nfﬁlllinoiﬁ naboraﬁories?

A Yes.,
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@  And ¥ presume you used the test equipment

- of the University of Illlnois?

‘A Well, actually, we do not have facilities

at the University of Xllinols o test antennas com~

pletely in this“frequency ronge.
We usualiy uge sdéle models and>work-aﬁ.
much higher frequencles for our antenna testing

 We did perform some tests, such as were

possible'with the equipunent ﬁhaﬁ We had, -

Q@ Did you use amy of the machine shop

| facilities of the University Laboéatory?

A Yes,

&  Was 1t your understanding that this

‘hgwéemeﬁ% you had with the Fbumdation1@ava you )

permipsslon o use these Yacilitles?

A There was no specific mention of the
usge of facdliivies,

@  What was your umders%anding, that'they:_

- had any objectlon to that?

4 - They had no objectlon,

€ '_'Did gou ask The University of 111inois0

‘ﬁapmiaaién o accept thls grant from the University

of_Illindim,Founﬂation, o waan‘t_thia neeéssary?
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A X don't belleve 1t wans consildored neces-

“sapy. L don't recall ever discussing it with thewm.

Q - Can you teli'm@;why —e X amn trying Lo
get at your underatanding of the relationship
' between the University and the Poundaﬁion, what
that wight be; will you tell me why you did not
consider this necessary?

A .ﬂﬁéll;{as I understand the Foundation 1s
eBudgllﬂh@ﬂ for the purpose of promoting ‘ﬁe
lnterasﬁa ol . the Univeva]ty. ' 3

*Tuerefare, the interesis of %the University

" and the interestﬁ of the Foundation are closely

reiated,

& Db you draw a &iﬂtinétiﬁﬁ in your mind
be,wenn uhem, thou@h they ave 1ahalod uepazata.
organﬁaat1ona, 1ﬂaofar as &h@ ope?atiou in con-'
cemued, do you drav a diu&ﬁnction?-

A | I thinr tﬁe dia% nctton ia pximarily a
1egax c.:n'n(.e_0 | | | o

=

e In esctual faaa then $'@ather_you feel

tha"they work together as a unit?.

‘A Well, not in all-maﬁyera. In certain
mautors Lhev do,

Q In Lheﬂe kind GT mat%ers, is tha®t right?

‘Wl
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A In matters pertaining to raising fundo

, ?or the'benefit of the University, the Foundation

Cds chavged wlith these renpons;blliuiea.

Q - And you would chavactermze thac they

. are working as a unit in that fund-ralsing capaclty

- with the Universibty?

A Well, I would say that they are primarily,:

' ﬁhey'have thise ré@ponsibility, &nd_no%'neceasarily'__“

- the University haa?that ?@Bp@naibillﬁy,

Q: When you wmcelvod tne grant firom he

__Un1VQvﬂity Poundatﬁon, did you ppeaumb that LhiS'

‘was all Plﬁht wlth the Un&verﬂity bacause it was
uhe Founaatlon?
 gA o Yea._

Q@  Was. hhis gvant nctua?ly wﬂihten as a
personal comtract betwcen the Foumdahion and you
and Me. Carpel, a6 individuals?

| A Mo, I don't beliave ma; The only document .

I believe is the request that we sent to the Founda-

tion,

- a- And how did you hnow the request was

' mccepted:

A j.Well, we got the money.-

¥ . o . o .
CMR. MANN: Mr. Qines, apparently there
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O BY MR, RINBES:
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peenB Lo be some question as o what ¢the
nature of thig agfeement might be that Dp,

Hayes mentioned earlier as belng in exlstence.

", BY MR. RINES:

Q Well, le® me say this, Dr. Mayes. You

- apre going to look for whatever agreements there

arc, call it a request, or whatever document, a

'recéipt for money or whatever it may be.

" This is what we are generally talling

A | Yes, I understand..

MR, RINES: .I would aiso like té eail..
upon the Foundation wop any;cdpies.of'any
’minutes thot may reflect,thia_trangaction,'

oy other writings. | | |

s

Q  Would ydu be good enough, Dr. Nayes,

”T :to look &t the bottom of Page 2 of the agreament7

- pegh.

I note there is a yeflerence to an Bxhibit

" A, which does not zppeap with the oix shoets of

- this group exhibit,

I would ask you, 1h cooperation with
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your counsel, to modify that Exhibit A Go délete
v | frowm 1% any confidential patent applloation informa~
tlon, and otherwise €o supply us with a copy of that
| o exhibit, |
L,‘ ... | A I may say, I don’¢ believe that Exhibit A
T wéver exlsted, |
| Q Well, pince the compensation to be paid
under paregraph 3 bears upon what was listed in
;.9_‘j ' . Exhibit A, can you %ell us what your reeollection
_is of which were the inventions and discoveries
that you and they had in mind of ¢those that you
worited on prioﬁ‘to thié sgrecment?
A These wonld have been inventions whilch
are the subject matcer of pﬁteata applied for in
the némé of Mayesn and Garrel,_and later Qavrel
énd Mayen. |
a IIWQuld th@y be-thea@,two patanta that I
show to you, to the best of your knoﬁludge? |
i Yes;
MR, RINBES: T would like Co read the

punbers into the record as RE 25,780, vaieh

' ' was veissued from 3,108,280, and 3,150,376.
™ | .
BY pMR. RINES::

Q ‘Do you feel that there were any othera
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or are you reascnably sure these were the only
two?

A Phere was another application. There 1s

anotheyr issued patent which was applled for prior

to the date of this agreement, but which has not

been used in any way by JFD,

@ 5o you would not have been paid under
 that? .
| A No,
Q | Noﬁ, 8o ¢that I am clear,.what Gid Mr,

Carvel do, subsequent to October 31, 1662, 4f

_aﬁything;‘in connection with your activitles of
. development for. JFD Research and Development

Laboratorliesn?

A . HNothing.

Q To your knowledge he nevepr gave any con-

‘aulting help or ovher information to JFD subsequent

'ﬁb this date?

A ¥No, siv.

Q- Would you look ab patent 3,150,376, and

tell mé, -« Carrel and Mayes; and tell me what Che

filing aate waes?
A Apeil 3, 1964,

Q Where was Nr. Carrel in this period, %o
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youp-knoﬁiédge, between chober 31, 1962 and
Apoil 3, 19647
A He was employed by Colliine Redlo Company.
| 4] Do you remember the circumstancea of the
filing of this April 3, 1964 eppiication, while
Mr, Carrel was at Collins Radio? o
A ‘Well, what éortAof éiréumstances?
Q Well, your first case was'filedﬁin1960
and this one waé filed four years latér,
Do you rememher'what event or circumé_r-
sbance delayed the filing of the two cases?
A I don't remember why it wéa delayed.

Q@ What would you choracterize as the

aistinetion, from a technical ppint of vieu,

between_this\ﬁayeﬂ and Cayrel paﬁémt and the
Cavrel and Mayes patént?
A The concept of multiple zones.

4] Which appeared in which patent?

A Tn the Carrel and Mayes, the lét@f one,

Q Was that embodied in the model which you -
bullﬁ under this grant, that you and Carrel dullt |
under this grant?

‘A tflo, it wano not.

Q@ Do you know when that ldea was concelved?
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A I don“ﬁ remeﬁbér exactly %he date, no.
.Q | Do you know whether you had that idea
at the time that you were building theae.models
under the grant from the Foundation?
A ‘I don't pecall.
Q  Will these notebooks that we referred %o,
to the best of your rec@llecbign, contalin entries
as to ﬁhen you énd Ne . Cabrel‘camévupqn this multiple
b zone idea?
A Yes, they-should:
_Q. ; Was this multiple zone idea bf the_Carrel;_
. “and Mayesn caaé;actually tran&fdfmed inﬁo & physical .
é  'piece of vorking antenﬂa? | . |
A Yes.
éi Q Do you pemember about when?
é A No.
T : Q  Would you remember about when relative
to tﬁe—time-you'were building thé»ﬁodeljunder the
graent erm ﬁhe Foﬁndétionz‘ |
ST & Noo |
| | Q : 'ﬁaB1Lfbefore or after?
A iI don't remember.
J Q __w¢s,the model of the Carrel and Mayes

multiple zone concept in existence at. the time that

L
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yon enterced into this consulting agreement of

October 31, 1962 with JFD?

I MR AT T e

A Yes.

Q Was 1t shown to JPFD?

A . X don't remember,
- Q At any ¢time?

A It was discussed with them, I don't
renember whether the model was sctually ahoyn
to them or'not; )

Q Did they ever builﬁ, ito your knowledge,
a piece of coﬁmercial equipment that emﬁodied the
1nvention'yoﬁ'bélieve to be covered by the Carrel
and Mayes patent? |

A Yes. e
Q Waﬂ this the first antenna they built %;
of a 1ogeper16dic type?

A No.

Q  Was it wlthin that first serles jou
.gtarted to talk about, the LPV series?

A No. | |

Q Do you remember.abaut when they came
out’ with this?

- I don't have the docuﬁentation. There

are some documents in possesslon of JFQJ@ stiorneysy
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Indicating the date.

I don't vemember the exact date 8% this.

MR. RINES: I would lilte Go ¢all om Hr.
Cass for the documents.

MR. CAAS: FPFor the record, the documents

that I am going to give you now, Mp. flines,

are_documehts which were given to Mr. Mayes

by divecgion from myseif o Mr. Grant at the

JI'D Lahoratories in Champaién Lo bying with

him to this deposition.

But ag I understand it, thege wveye not

in your posscmolon?

THE WITHESS: That's »lght.
MR, RENES: VWhile Wr. Mayes is looking
at those documents I would like to mark as

Exhlblt B-25 the Mayes epd Carvel patent

“dogcument RE~-25,T7HO.

" And as Exhibit B-286 the Carrel and Mayes

- patent ‘3,350,376,

BY MR

{Said documents were marhked forp
identiflcatlon a8 Exhibits j-25
and B-26.)

« RINES:
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Q Have you hqd.ﬁ chance to réfremh your 
recollegtion?

A Yeu.

Q Would ydu please tell ua the answer, aa'

best you can?

A°  Viould you rephrase the question; I am
not sure of the question..

MR, RINES: Would you réfresh us both?
{Recorda read by'Lhé pourt reportér.)
EY TﬁE WITRESS 3

A ﬁo you want thé date when.it wan being'
developed, when the capriiest dstw of develapmenﬁ
was,.oerhen it wag actuallﬁ 4*1
BY MR, REMES:

Q You'haQE been ﬂhowh Bame documenﬁs, Mp.“
Mayes; can you anawer when the firat work wos |
done by Mr. Carrel and you relétimg‘ta Exhibit
B85 ? ‘ | |

 A -~ Mo, I don 't xemembcr'the first date of
thot work.,
| L5 How about Exhibit Bﬂ@ﬁ?.

:A' Thgt work was éone in the summer of 1959,

it was beguﬁ innthm BUIRKCY énd carPied inte the

fall of 1959,
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Qi Hhnen was the firat-ﬁntennaJof the Lype
covercd by Bxhibit B-26 mada by you and Mro. Carre1? 
| A I-don“t_remember. :

”Q . Do.thade.noteﬁ nelp yow to ascervaln

vhether there was in existence an antenna of the

0 i L G R i il e T il

type shown in B=-20 at:the'time that you enteréd

into the October 31, 1§62 conitract with JPE ?

A 'No, Lhev dmn“t bedr upopn Ehat poin®.
Q Do you know the answer? |
A 1 helleve the enswer is ypa, that theve

were such antennma in Qxintence, but 3z d@n“t

':;remémbera
o 'Q -~ What pértinﬂnce are theée documents,
in réffemhing your necollection_aﬂ_ﬁd the.m@dela
corr@spendlnh Lo B a6* |
A_ 'Thene documontn have Lo Go ijh the
modela thau wvere onnatruutcd by JFD at thclw

labc?atories,

o ._ Where?
'*‘A Vf ﬁcg pardon?.
| Q:'5 Where,_which_labmratorieg?
_ A - 1& Champalign, Iilinoia;
._ R And thoge daton ape what?

A “The drawing 1n”herq_3ndicat§é,th@ date
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coof November LB 1963,
X dnn“t belleve that this ism the carllest

date. In faut, I'w almoet sure that 1% 18 not.

This Is a draving of a multiple zone
. antenpa, such as covered by Exhibit B~26.
Q would Y Ou conuider or do you know whether

JFD naa any- earlie? drawings yelating bo that

antenng?vf
A I do pet know whathey they 4o or not.
- Q ‘Did you see this porticular drawing, to

the best of your recollectlon, sbout contemporanecusly? -

 &-" ¥&3.
E any of that in youm'hénd?_
A_  ’N0, T don't believe mo. |
@ .‘Dp you kn@w ﬁho ﬁreﬁ ity
A The initiais'mméém ¢hat Hom Grant
jﬁréﬁ it. .. | H
| Q'*.'And:he,ia noew éhe chiéfuéngineer in the

IFD deaign laboratOries?
| A ¥0du |
Q@ Thas ﬁW&th” 1abeﬂvd VU L*V mB L, d 'd__j

'11uﬁ8w53, carplies the ipitial, iu Looks like "G

or "B.J."

Can yaou teld ug what that ip?.
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Mayes patent, B=26, although filed ln April,

299,715, on August 5, 1963,

filed caseé;
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A I believe it ia L.J., and I have seen

3 him slgn documentn Buch ap thia with such 1mitialso -

Q' Seen who. pign 1t?
A Ron Grant.
_Q - S0 his peal 1nitia13 are R.U. and he
aigna Eed.?
_A - Sometimen he doeao _ |
MR, MANN:  Off the vecord a moment. 

{ogf the.récord.)

:Q Mr. Mayeg, youp counsel han invited

your'attention te the faet that the Carpel and

April 3, 1964, was, at leoant in part, orliginally
filéﬁ.upon»back'in December, December 19, 1960,
in a_flraﬁ aﬁpli@ation,-which.in columﬁ‘ﬁ off the
Patent,litia‘1ndi@ated.ﬁm5'abandohgd.
_Anﬂ_ﬁhat.it was refiled in a second

applicatibn'called'a "contiﬁuaﬁioh'ih part ",

a And that that ih turn was abandonoed.
And that therefore the application of

April'B,‘lgﬁ%;'haﬁ gome bemrin@'dn the eariiler
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C That wmay clanify 1t fom both of WS e
Can you pemenber pright now whether there

wae ény additional matter agdad to the application

 Lhut maturod B-26, that was nat present In the vary'

 carlieaL £ilingo, bacl on Derember 15, 396@?
A I don't rememew .
Q Dq vou have any recollecﬁion of the lact
that thia_abplidaeion had ©o be weflled?
| A, Yem, X wemmmber now that thia procedure
of filﬂng was pursued. o
| 'Q Do you remember why? 
'A I don“t.r@membem.thé_détails of why 1%
::WSE pursmed. | B |
‘Q_h- Do you recall whether the firsh case
had been a11ow@d and 4t woo Jqﬁt noﬁxallqwed to

issue?. -

A - ¥ don't wemembeyr.
Q@ Do you know whether 4¢ had anything %o de

_with'th@ subJéqu watter Of‘delaying th@_imﬂwmnﬁe of

the patent until a move basie patent conld lpsoue?
A No, I don't semember. L don't belleve
that was the cose.

Q I notice en thls doeument, this temporary

'sketch,'vU-LF1$vLa Iﬂnlﬂnﬁs,'Juﬂt below Ghe center,

S

T o T T Y T YT T i T AT T
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.the.language'fB/a 1nch'h0qma"; ond o showing @f
two rectangulay croso sectleons, with eilrclesn ine
plde them; ahouwn vertically spaced by a distance
defined ag "S", and with a formula to the right
indleating a vatio %-, where “DY 18 indicated as
the diameter of the cirele withln this <rosg
seetion,equalﬂlé.o"
Aind I would ask youw if you would e¢xplsin %o

Qs_what that represents?‘

 £, That vepresents the method of CQﬁstructing;
the antenna was indicated from this drawing to be.
two booms which weyre rectanguiar, On qquaﬁe Cross
ééétiominga pather, 3/4 inch dimensiong on the
side, which were ssparated b& "$" center~-to-center
spacinéa' $t had the 1n&iéated approximate.value‘
of % ,- |

I don't believe that is the exact, bué

at least the 3/4 inch booms and ﬁhe.value of "g"
is indiéated thereo.

Q SQ,.fﬁom the mathematies hore "S“'wauld
be 2 tim&é 3/h of an ineh ox about an ineh and
a half on céntﬂfa;{ia that correct?: N

A ﬁéli,‘nogzthere is a sgeparaticon beiwaen

the twoe booms In addition to the threg-=guaritorss

e e e U PR P e
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._Q Oh,-couldfyau'tell-me what.the saparatlion ;
5e$ween'thé two‘bmbma, fraﬁ Lhat mathematica, Wos ;
to be? ?

‘A Ié s no® elear from the drawing exacﬁly ;

L/ I intexrpreted the parwnthcsiﬁ, when 1t

o aaia 3/4 lnch booma,ta he Lhe value on the side.

A  *¥@3,.£ Ehinic that would'b@foarrecto

. Q. S0 Af we assume =~

. ;'?hiﬁnﬂ".uhaﬁ ia sﬁoﬁﬁ here 18 not =-
@  Well, docsn't that form a plight triangle, -
aa:being the hyp@ténﬁme,'ﬁhere twe sides wmeebn? |
.A ' Well,%hatlis what it looks like, but X
think 1t would be wmere appropriate to have 1t heve,
| going Qn'nhd doun. I am not supe what th@'fimal‘
.‘dimemmionﬁ are that were used. | |
-Q~---9° yéu ﬁem@mber apppoximaﬁaly what the
din ensions were? .
A An i remember5 the cemterét@wéentﬁv'
spucing Ghat was recemmended far bhe oonatructicﬁ

of the insulator mold earlier in thin PEOEYam Wab LR

3 and 3/4 inches.

I am nob sure that thet van cavried




.'_ .1thr0ugh to the rinal antonna. |

Q Who made that vecommendetion?
A I aid.
] S (A] When?
L et i i, + L :
' A I don't remembepr exactly, but X remember

 that-it wés somewiat prior to actually gbingfintp
the engiﬁeering of these models, in order o gilve
them time'to'ﬁooi up for some production pérts |
) eérly, B8O to apéak,'before ﬁhg'éngineering proto-
'.typéﬂ were actuallylavailéblea
S Had you éean, priop td-thia.récommendaw
tion,-ahy.othgf iogﬁpariodic type antennas having
two Bpaced hooms like thia? : |
A Heoa
Q Waat and where?
A :  In ﬁhe Antenna Reseapch Labaratﬁry of
.thm University. | .

I think almost without exception ail

our antennas were oullt weing this type construe~

tiona |
0 Now, a0 we underatahﬁ each other, wnat
'Lype coﬁatfuction?_ |
A With %he twoﬁbooms_apageﬁ-apﬁat; one

abave the other.
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Q : w111 this be tpue of the_anténnas that

you show in the photographa we have asked for

production?
| A | Yen.
Q . And how were these antennas-held_spacedé
: 'apm:'t?' ' ' : ‘ : .
A _. With dielectric apaeérsf_.
Q Cah you teli us why this construction

of the two booms was used?

n*”' In our University reaca*ch models?
Q  Yes.
A The ofiginal work that Dwight Isbell

diﬁ calied for inVeatigation of & number of Q1L -
ferent models ﬁf the antenna, in which several
perimeters describina‘the antenna constructioﬁ
 weré to be Varied}

| Hle deviaed this methad of feeding the
nntennu WJuh %wo rigid conductaps in order Go
maka it easiep for him to change the perimetéfs:
of the antenna.

e used sﬁapaon type dipoles, which

could be.moved back and forth on-the apntenna
without rigid meéhanigal-cdnﬁact. i mean, they

made s wiplng contact with the booms.e This proved
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to be o very simple method of construction of
_antenna laboratory modele 80 we maintained that
method of construction throughout much of the ex~

perimentai construction program that went into -

.these antennas,
Q@  Would it be faip to say that Figure 2
of the Mayes and Carre1~patemt_and-the carrel

~and Mayes patent,_ih theudescriptioh of those -

'constructions, corresponds,to-what'ycu mean by
Bayingkthat;theae_twoﬁboomg'in:theée antennaa?'3'

A Yes o,

Q@  Is there ahything wrong, teéchnieally,
 f1n the description in the two patents or elther .
- of'tha-pabenta B-25% and Bwaﬁ,.with regoard to |
Figure‘Elof thoaé patentﬁa as far as<you'kn@w?
A Not as fap as & know, no. |
Q- s there anything left out of Lhese.
patents that,gto yqur knowledge 1& necessary to
the pracbicé:df the 1nvehtioh ag you and Mr. Caryvel
and Mp. Isbell had conceived the'invehtion'at this
Gime? | _'  o
A Wé believe thé demcriptions to be completef

Q hnd you did not conceai or wlthho!d any

information with regard to the opcration of theso

T T




antennas that you felt wes essentlal to make them
weri?
A : I_\IO.'

MR, RINE3: Off €he precord.

L {Orf the record.)

IR . HiNE&: We bhave Just been informéd_
. that with respect Lo the JID LPV VU perles
of antannas, this altetceh VU LPV~18L isAthe

‘earllest documentetion found to date welating

to JFR's development of this LPV UU_series;-F'

I would ask the court repovter to mark .

thls sketeh B~27. It is a oketoch of 31-18-63.
] "_'.' _3 .'- R N " {Sald slketch was mavked for identie  
fication as Exhibit B-27.) |
BY MR. RINES: |
'Q  X think we can leave thé mather of
' youf firbtfagreement fqr the:timerbéing, Wf.
Mayea. |
 And T do note that this agreement wos
to terminate'uﬁﬂe# the proviaions:of ﬁm?agwaph I
in-tﬁe yearm;.@r, at the opﬁion-of JFD.it coudii

ba vepewed or extepnded for an additionnl three-

yeur terme

Can you %tell us whether this agreement

Mayes - ﬁireqt‘ ' ;f - 69 ‘ f;*
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'ia 8t111l in force, whethen it has been extended?

S A It pes beexn supplementad; I, mean,, 1t
hes been replaced:by'a naew agreement+
Q. Do &ou remenber approximately when?

A I'bélieve it was about 6 or & mouths
after the renewal. This égreement'was renewed
at the end of the two-year term, and then 1% waa

ubsequently replaced by ano henr agreement some-' 
time aftervards. | | |
| E~MR«'RINES: L wéﬁld»like ﬁo ask your

'counsel, do I understand that we are goimg

to have produced all aubaequent agreenenta? jf

MR. CASS: Yes, with the amounts of
money deleted.,
BY MR, RINES:

Q Undey this new agrecment, since we

don't have it with us, Hr. Mayes, what kind of
-'chﬂﬂgea vere made in the relationship between

" you and JPFD op the JFD Renearch and Developmenb

LmbovatorJ?,

A Therc vere two type@ of changes. One

of them was, of couwse, relative to the dates

of the agreement.

The other one was relative,to the
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comﬁenﬁationuiin Which.an'addiﬁ{oﬁal type orf com-zs

pensetion was defined, whepein t%e rebognition

could;he given to othep individuLlsfembloyed by

JFb 1n.the matter of compenaanlon fow inventions. -
Q It 13 not qulte clear to me why one

would have %0 make ap agreement with you, why

gate othqr empleycea.

A “What it amounted to was a change in

“the amount of eompensation, 80 that this could

1be possibla.

e Oh 8 rcduction in. youp moyaluiaa pep~
© centage?
A , Yea'Qu well, not afroyalty, a fce.

Q Well, what do you Lhink a royaltj is?
E .Mﬁ. CAaBS: Do you want this on the
 recora?r | | |
MR. RINES: Yeo.
;Nﬁ. CASS: ATe you aﬂking him what hilg.

definitlon of a legal henm ia?

BY MR. RINES:

. What do ¥ou conmideu to be a oyalty,
a8 a sclentist, whet 15 the word. or art"

A WQll a voyalty 13 a payment whluh is
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made to the holder of a patent, in-return for a
- license under which he can manufacture.
Q& Do you know that the word royalty is

used for other Cthings than patents?

 M%f~n u"ur w:g A Well, it uped with ﬁegard to‘c&pyrights,
. I bélieve, aloo. |
Q Do.you know that 1t 1s used 1n-othef
. ways besidesIGOpyrights?
 A " Noy; I did noi know that 1t was used in
any way other than '3: have described..
Q' | i would 11kg to ask ybu,.ﬁr.:Mayes, to
 put youraelf back méntally~to the fiprst bime that
' Mr;-Isbe;i informed you of his desi@n:or concept -
thaﬁ-is ahoﬁn 1h,him patent 3,210,?67.
Do you recall, koughly, how this dip-
clqaure to'ﬁnu took place?
A I don“t.recall the specific instance,
"but‘I_know that the relationﬂhipibgtween De.
:Isbell and me wés.such that we could discﬁss,
1ncidentai1y, at most any %1me:whén we héppehed
%o bump'into.dne another in the laboratory, what
he was workihg.qh.- o
"Anﬁ'in come capes, upon the examimation

_of_some'of,the'experimental'equipment'that ne was
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using and the modela, we would talk about what he

waa doing.

Q But there 1s no event that otends out

‘in your mind as the day when he came to'you:and

sald, here is a good idea?
A No, no, I don'’t remember that it hap-
pened that paprticulay wey.

Q@  What type of work in log-periodic antennas :

had pfeceded this concept by Mr. Isbell at the

laboratories of the University?

A These_antennas were primarily of a dif~-

ferent type of construction, employing sheet met&i;[ﬁt'

from which various geometric configuratlions were

cut and employed as antenna elements.

Q in conunection with the sheet metal antenna -

'_elementa,'and I am now talkling exclusively before:

Mr . Isbell'came up with the concapt of his patent
3,210,767, so far as you wereféware, in connection
with the sheet metal antehna elements had there been
prior work by others suggesting the use of a-plurality_'
of these antenna eiements in=1iine, the_lengﬁh of

which uuccesﬁivély decreaned toward the [leed end,'

logarlthmicaliy?

A The geometPib configuralt ion. that was used :
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' . : ) : . | ‘ ' ?
o 'whqh the sheect metal antennab were built obeyed * =
the same arithmetic laws that the llnear elements, -

 the;16g-pér1odic_type of array.

However, there was no instence of a con-~

f‘f{:_"'~¥f“~ vent1oné; dipole element being employed in these
 antennas7pr1or to the work that was done by Iﬂﬁell;
Q i notice you used the word'"cbnvéntionalﬂ. .'
Ve cerﬁainly could characterlze some of the aheet_  
metal dévicea as dipoles, but they_we?e'planar__‘
dipoles as diatinguished'ffom a £od or a wire

dipole? -

A ‘There was no readlly distinguishible

‘dipole as auch in the sheet metal structures.

G Do you teach & course_in:elagmetpie wave
theory?
A Yes, I do.

.-'Q_” "Do you teach mathematics?

A-   ¥a3.:

'QtJ _what.1a.a mathemaﬁical.énnceﬁﬁ of a
dipoleé |

A | A mathematicélféoncept? 7I_am not sure

-ﬁhdt i would aay this in terms of mathamétics.
R ' . &
It 18 glways in terms of physics..

Q ‘Pine, fine, physics. What i the phymicéTf_
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--defih;tion'of a dipole?

A. Well, it depends on what kind of field -
pyntem you are talking about, whether you are
talking abbut an electromagnetic fleild system.

| Q Wéll, lét“a talld about an electromﬂﬁé
netic fieid system, a radio wave field system;
what would be the generic definition of dipole?

A This would be an elehent which is com~-

: poaéd off two pérta, which 18 usually exclted by |
5 appiying altérnating'éurrént.generator,'uauallj

- a radio frequency, to the gap betweeh the two

 parts of the dipole.

L q Can one of those partpn be grouhded?

,A. .Qenérally we speak of e dipole in terms_= 
;_of é balanced aystem,:in whlch cese the.pptential
-~ of each half of ﬁhé dipole with_reﬂpect t§ the

| groundiisfsdmtained, except for side.

_ Q,'- There‘is no such thing as an unaymmétrical' 
dipole? | B
A __Yea.
@ Telld us about that.
A Ib the-unmymmetrica1 dipole the_two

parts of the dipqle are nqtfneceSBarily;the game
~ dimension.

b
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'@ Or the same potential at the inner points ' ,f;
of the feed?
A Welil, 1t would still be fed, usually, with

a balenced generator.

Q You know of no dipcles that are fed un-
symmetrically?
A I Just described one which 1s fed un-

symmetrlcally in‘my;understanding of the teprm

'"unsymmatfical dipole."

Q - Let's accept your,uhderstanding for-thé"

moment .

Suppose I took a dipole element and -
copnected 1% to one terminal of generator, and -
then I used as my other dipole element a countepf_'75““

poise or ground surface, which I connect to:the

other térmihql of_a_genewator.
o Ié that}any less of a dipole?
:A f_.I would call thal a monopole.
Q .A monopole;_in_bther'warda, thé.diétinctiah:

‘An your mind ie that if I have a grbund plane, &8s

distingdiahed.from a plane that 1s above ground,

that ¥you would only refer to the plane that is

above ground as & dipole element?

A i'well; T would refer tqla'dipo1e a8 on1y  .
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‘those elements whore there 1s a similarity between

.tﬁe two halves pf the element,

And in this case, a ground pldne or a
veatigiai ground piané of some type would be a,
ag you put it. a counterpoise? or a grouhd plane'
rparﬁ of a monopole, rather than ;n not a dipole.
| @  Now let's discuss its functilon. Would,.

Ton purpOﬂesvof a‘lay-Judge;-it be fair to say

- that this counterpoise or ground plane acts as
‘a mirror to give sort of a mirror image of Ghe

1 dipole‘élemént?‘ {

ﬁ___ Yeo.

Q  “_So.that this'symtem'qf a dipole eiement
and agroﬁnﬁ plane acto eieétrieally as 1f 1% :
wa5 not_Juat a monppolg ﬁut:tWO dipolé_elemehts;

Is that true?

A  1n part 6f*apaca. '.
Q   '?93,'
A ¢‘In eertain.régiOHSfbf apécethis.iﬂ
- true. |
| ;Q. Now, is this an unuauai def1n1t1on of

: :dipole'tha% we are dispcubsing, or is i1t something

that 1o sccepted and understood?

.f'ﬂ Wéll, I am nob swre exactly what your
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- as a dipole,'end that the ground plane acte, in

: effect, like a wmirvop image'of‘ﬁhé monspolée element

Mayes - direet N T8
point ia.
Q' OQuy discusaion up %o now.
A .Becéuae-you geem Lo refeyr to what I

would call a monopole you want to refer to as
a dipole. This is confusing.

Q I will use your. terminclogy. Is it

- eoirrect that & monopole acts In the pame fashion

R i1

in.space?' .
| | A 'JIf'it is large enough..

.Q | WGil, I.am assuming that wegére_design—f
ing an aﬁtcnha ﬁhat is goiﬁg to‘workn |

A _ﬁ Well, it can work and 8%ill not give a

mirrorlima@e.- I mean many antennas whiéh are -
monopole ahtennas to my way of thinkimg have
gﬁouﬁd pianéa mhich.db.not make pér?eét mirgor
imagesﬁof the moncpéle element;

9 And thewre are many that do make a perfect

- mivror image?

A Well, they are pretty few and far betweeu.

“Hout of them don't make a perfect mirror image.

¢ . Let us toke my condition now for a moment,

where they do make a mipror image .
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A | This 13 an.idealized case.
Q Doan this gec any ‘analogy at all to

2your degcriptlon of the aneet metal elemanta wibth

. the ppoper_logwperiodic tapered dimensiond that

: youn BBy were being'useﬁ prior to Hr. Inbell's
work? | |
A I don't see ib.
| Q WAL yoq descpribe ©Q ug by wmeans of 8
.sketch what you were talkin@ aboub in Lerme of

the planar dipole eiementa?-

A J.Planar, log- pefiodic elements?
Q_-:'Yeso
A “heae ave hard To drawv.

~{Whereupon, this. meposimien”waa

-receased until 2 JO o} c1ock p.m. 

' '0£ ghe same dayas) . o
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PAUL E. MAYES,

having peen heretofore duly &worn,'teaﬁifiad further

ag followssd

DIHELT hKﬂNKNﬁTION
' {Reaumed)

_ BY MR+ RINES:

Q  Before our luncheon recess, Mr. Mayes,

-you-were makinm some sketcﬁes on a yellow gheetl
of paper.:- ' ) |

| MR . MAYES=' pay I aak'thé court.réportef

'io‘mark3tﬁis sheet .

ficution.

(Said document

fia tion ay Exhibit B- -28 . }

BY MR . HENL“'

Q f w@ulﬂ you deacribe uhab you have Arawn,

Bir?

B : Thase ape mough wkeh@hen_nw aneet metal

varioty of 10@ pepi@d;c awtennau uhat were umder'

inWGS$1gaL1mﬂ 1n Qug 130 ﬁ?i@?

= mept of tne 10& ~-pepiodic fiipole array.

The WO d?ﬁbuhei hepye are exmnpieﬂ cf

thie type thot weve belig workod N Th?ﬂﬂ are

typical, but not nﬁﬂbﬁﬂﬂﬁily the only varieiy

¢ ag BExhipit B-26 for identi- .

was'mérked for identi-

¢o Lsbell’s deveiop~
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 uuden'1nvéBtigéti0ﬁ.
Kn’pmmtieuiav, Just befor@ tha aigc§VeMy_f
of the dipole arvay, Isbell ﬁas:workiﬁg withIIng
‘ periodic_éﬁtennam wlth multiple elementé, that 1&,‘
with noye than the two elements which‘afe ahowﬁ in
each oné ef these tuo cases. |
Q  How, would you,'alaﬁgﬁide the upper aketch;f 
give us a sort of a side view of ﬁhatlanﬁenna,'off o
to the pight? | |
‘A_ These two elemehts were arranged in

. vapious c@nfigu?ati@ms during the imvestigabion.

In one instance they were planapr, side

view b@ing_ﬁumt-&wo mﬁmaight lih¢s§ And in 92ther
‘inatancoé they R e n@nwplmﬁam,'imlWhich theré wés. _ ;ﬁgr
an ahéie bﬁigntmhion, othey thén lﬁoldegreaé h@twe¢51  |
the tuwo él@ménumo- o R s L :.   3 s 5
| "_In SBilléthgr lnntances &h@ﬁe were'mﬁrei 
than tuo elements uged in the eonfiguration.
Q Would yeu label ihe hon-plmnam'Side y1ew
with the ﬁbwds-"nOnmplanarn" o |
And am X right thmulif_l.w@re;io@king at
'this nntéhna in the @rientétioﬁ @f_ﬁﬁe'éntmnhéa e

ave Galkimg sbout ip this litigaticn, I could take
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- the yellow sheet émd turn it on its side, and then
- the upper line would represemt, say, the upper
portion of the first skelch you have drawn, énd
 the lower, downwardly slambing lineg_woﬁldrew
resent the lower portion?
| i) Yesn. | |
Q@ - Would you lﬁbel ﬁh@ uppér portion "A",
and the lowep portion "B", and do the game on =-
a ces. - _ o _ _ . |
Q. Nowifon.the skétéﬁ to the right, AQE,'. .
7wi11_y0u show Qs.wﬁere thae ﬁranamission line feéd_ ”
wag cﬁnnacted? _ | -. . | ;
| _.ﬁ -_(Indicating.ﬁl_
Q@ You have labeled thai "fged” ét_the'
r.cloﬂé end? | |
| A Yeo.
Q Miﬁht'wa lobel the_éntenna elemeﬁta df :
the papt “A" that go Lo the 1@ft, 1,-é and 3.. 
Aﬁd those that pe to the'righti&s 1t,
{é“ and 3do_ o o
| -Hould:you similarly., 3tartlng.with'the
:lafgest elements oﬁ "EH-1nbé1‘ﬁhcm 4, 5, & and 4o,
.5“-andlﬁ'9' |

. Would yowu be good engugh o pﬁt_those
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:-numbera at the'aor?qﬂponding'Dlaceﬂ; malke dota ap
points; oi? whhtever you“wiéh on the side view
ak@tch¢ ;; |

.'And'the onees underneath,'pleaaeo
Thank yoﬁ;.

Now, would you label the feed‘end on

- the firat asketche
Starting at that feed end, con you tell B
-ug how thié.priornlog“PﬂPiodic antenna'wés de&ighednf.ﬁ
in ﬁefmé of the length of the uueceésive aﬁtenna  |

‘elementa 3, 2, 1, coming backwards from the feed?

A _One 0f the aimpieah:waya to deacribe‘it
== 1% is not a very good sketen for that purpose -f f
is in tewmaiqf a virtual épezlpoiﬁt,_from whleh
radialllnés_couiﬂ be dirawn, fmom whieh éach'of the.ﬁ
glements terﬁinateot | | |

Q . Ha&s that anything to do wlth the formula .
you referred to a iittle earliier? IR

A ;Yéao'. | |
R : Would you'explmin that relaﬁionéhip foyr
tﬁé recofd; . | |
A Well, the.length 80 deanvibeﬁ_wauld be
relatéd.hy”thé:corwesponding dimensions of mﬁjacenﬁ'
elements cniﬁh?'structuéeﬂ beihg_iﬁzhﬁe Patlo which f”

remeins congtant for all adjacent paire of 2lements.
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Q Dr. Mayes, 1f-i took, for éxample, any
ong of the elémantall, 2, 3, and sald that in
connéction with, say, the intermediate élement
No..e, that we call that length %n.

A Do you wapt toe refer o @hat as *n,

rather than L2?

¢ I think we will make this Ln.
A .And which lengith?

Q The léngth of the element 2.
A - On which'ﬂ;de? :

Rither wlde.

o

Now the next adjacent sﬁaller antenna
element womld be 3, is that eorrect?
A Yag, Oon ths Qideo |
Q Would you call that length In - 14
Can you give me the mathemmticai.fdrmulé

ol the'log-periodic antenna of the Eype that you

" gtate had been worked out before Nr._IabalI'made

hiz conbtyibution that reltates those lengths b

and ,Ln_ 1.

_ : Ly
You have woltten ““Egﬁ“ 2 mau,

Would you tell us whait Tau i1s%
: _ ' . R
A Well, 1t is she.ratio of bn 4 1 O D

Ly 4 1 and ba could deslignate any Two
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adjacent elements, of ¢ourese, not particularly

~elements 2 and 3.

Q " Alowg the whole array?
A =.Yes. |
Q@ Coﬁld you tell us what values of Tau
weyre used inrthe waﬁk at the Univafs;ty éf Iil?no;#}f
prior Eo;ﬁr, Iébeilﬂa invention? |
A Mo, not‘spécifiééllyo

Q. "Pon't you know that gome of them vere -

“lesd than 17

A 'Ves, but I ain 5ot prepared to zive a

lowex bound, necessarily.

_ Q_ f But tney wore leas than 17
A Yes, in this definition.
Q@ 'Now,'Ilwould like to aslk you Lo glve

- the meparation bebtween Lhe element 2 and the.

~element 1, the nomenclatupe D\ gn

Q' Now, WQu]d you waprk fopr me the spocing

Acorﬁeapdnding=ta the‘next alement MHSn + 17 ;

Would you,ﬁeiﬁ'me what relationship

~foxr those spacings belweeb succeanive antenna

clenants of thiﬁ-loprperiodie gntenng, ~~ what

rolqtlonshlp tnoaa gquantities hnvo had wo eech

b

'oth@ﬂ 1ﬁ the grﬁor work av th@ Unlvefui“y of
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illih&is?_
A ..Do jou_wapt_theratio éf theue ﬁwo spacinéﬂ?
Q Pleaﬂe, the natidiof¢$ S +'1 %0 A S{ |
A oI is thé same as the rabio betﬁeen

the lengths.

Q‘ It equals. Tauv

A Yes.
Q I don't think it is heceadary o illustrate
any further dﬂtdllﬂ at thu feed, but ig it a falp _ #'

statemen% that thore antennas ere Yed in sovies by

' a common fecder?

A What entennas ape you referring %o?

Q AlL of %he elements, 1, 2; 3, and &0

‘Forth.

L. Well, these twoe sheet melal piecam_aré Lo

elements in the sense of Gthe antenna. Here 1a

. the fecd poﬁnto

"Q~' Yvu, now what I am saying 16, are uﬂG

‘eleménts 1, 2, 3, opd the clementa 8, 5, 4 311

fcd in aarieq by th*ﬂ feader?

A  . Mo, I would not aay 80+
Q How would yoursay they weye fed?
" A AI.Well, ¥ would say Hthst bthege are two

antenna ckements here (indicating), wnieh are
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excited by_a balanced generatop at the feed point.;i'
Q Does the feed alternate in bhése aiong
the antenna,'viewing both these elements togethér
as the.antenna? |
A There is no distinet transmission line
as spuch on the atructufe o which you can make
| statemenﬁﬂ about phase;_ In fact, there 18 veory
littleAknown about thé actual cuprent distyibution
on this typé_antcnna, in ordey to be able to make -

_any definiﬁive statement, as far as i know, abouﬁ f

the phase currently being employed on that structure.

@  Could you draw me a simplified equivalent
diagram.of that particular antenna, to show mé how |
the feéd cohneota to the aucceasivé‘dipole elemenfa?-

A .'Wc..eli,. ﬁhim i}';l. _thé_ 6n1y‘ dié‘{;vmmlthat' I can.
draw;df'this pérficﬁlar antenna. I Gon't know how
'-yoq éould:draw.any mimplér'diagram;

@  Is it true thot the elemente X, & and 3
ara ail connacted at ﬂﬁdc@maive pointé.ih series

along the element 807

A I would pot use that lenguage o descyibe
it, no.
@  Well, 4s it not true that firet 3 io fed,

and then nex%t in the meries is 27
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A Well ~-~
Q@ - And then the next in the.seriea'is 17
A Well, I think what you are trying to
conatﬁue‘ia, thiﬁ is a tranamiasion line, that
ﬁhis part of the element is & transmlssioﬁ_line,
i jin which case I would not describe these eiementa
'as:being in series with that line. o
| Q No, I didn’t use the words "transmission
| line." B |
The tranBmission liﬁe_i mean'is what 13 
going to_qomé into the feed point. -
. Ang from thaﬁ feed polnt ip 1t tﬁue-”'
that 3,.2, 1, et_cetéra, are fed Iin sefies as the.
curreht.pasaes along the pnténna - Af
A The definitioh~of a séries cohnedtion
i of elements has ﬁo be with respect té’séme other
clvcuit wiring of some kind. I don't see that
we can necessarily apply that descpiption to this
© gtruebure. |
_Q' 7 Would you traae'£oP me the path'§£ the
cuprent coming in ﬁhé two feed poiqtaj-eneﬁgizin@
this aﬁtennm and launching intd spacé.'._'
A No, | |

Q  You don’'t know?
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A L don't know. Ih fact, I doﬁ't think
tﬁat anybody can describe what_the actunld cufreﬁt
~ distribution 18 on this structure, except in terms
.'of the fact that we do know that it dies off quice'

- - jrapidly beyond a certain ﬁoint on ﬁhe ptructupe.
" This is.aboqt aill that is known ahoﬁt the current
_.udiﬂﬁributibnldt the.momenba | |

Q 8o that as the current progresses from

the feed point, past the successive antennéfelea
“ments, its value decreases?

A That is true.

Q ‘Thepefore, is it fair to aéy.that.each 
'-of tﬁé sﬁcceéaﬁve antenna elements has extvﬁ#ted
'a‘cmfrent as the current has paSaed along?
A Ves, I thipk that is 2 reasonable way
 to deserive 1t. |
Q YOM méﬁtidhed_thab the‘antqnna‘A*B.had

"_hgen operated in these teste prior %o mr,‘i@bell

in various owientatlons. And you illustrated a o i

§ - 5_  o léidenbywaiﬂe o plahar orientation ﬁo thé vight, : ?
o | and then underneath that one you have labecled : %
"namuplanhp," | ;

- Wan the angle of this non«@lanar-thing‘ g

varied from the particular angle you'ahow?'_




A - Yes.

Q Within'whﬁﬁ'limité wap 1t varied?

A Weil, of éourﬂe at 180 degrees 1%t be-
éomes a planar structure, whiéh was ona of the
typgs that waé investigated,

It was decreaaed,ﬁrdm 180 degrees to

 pome value which I don't recall now, as being

~ the minimum value, but the point that was being

illustrated was the deteriopation perfermance,
particularly at Iinput impedance as a Funciion
of that particular angle.

That was not carvied to, for cixanple,

to zero value.

The investigation was terminated béforé'_"

the angle was allowed ©o goO ta zeros

Q All »ight, would you draw_mﬂ; forr example, o

gome of the limits, vealizing that we don't know

the preeclise angle, o illmsﬁraﬁa'co the cowrt how

the "W" woe Gestead at different angles, because I

amfgoing to ask you how the pqttefh_deteriurated.
If you will, please, and perhiaps you
should do it on a second plece Qf_papers-

A Weli,'staﬁtin@ with the plana@fﬂtwuatuxe;

and then ﬁe change %his m’a&r,?z.e'E.w.a-:;cera'.ss-ii.veiy.,q gomething




e —

‘plane of Ghe paper, and intc the plane of ©he

paper ot pdﬂiﬁiona'carremhonﬁing to those wvou
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'prebabiy approximatcly iike that {4indicating).

fQ Weil, when you aaid, z2era, wouid you
illustrate what the zero condiuion would iook
i il%:e ? | | |

A The zero conditlon would be 1ike this
(indicaﬁins) o

Q . ALY pight, woﬁid y@u indicate the'feed
points.for me, on each of thoﬂe; 5y blaek dots.
| A Yes. | |

Q Thank yau..

";Now, the antenna elements ln the view

‘you have shown would extend taward me out of the

i

have numbered on B-2897

A - Well, there in oMo difference of

iopinioﬁ‘ahout‘whaﬁ_conatitﬁteﬂ_antehna’elemehﬁa”
: here, which'WQ'have ,going back and f@rth,. g

" BO perhapé.it:woulﬁ bé beat to.aa#°the papso of
| the. atructure 1labeled 3, QIQn& ] protfuue in 

fchoae dﬁrce@iﬂnse

R If I djooked abt 1 from Ghe %op, o

exziaple, what might 4t Look 1ike in cohnecﬁi@m,

with any one of theane?
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A Well, what ore you defining as "Gop"?

s thip looking at it from the top?

'Q“r Yea, all right; in other worda, if I looked
at it 100king down at 1t it wowld be a view somewhat ;-.
pimilayp to "A", showing eiements 1, 2 and 3 séing:”~:

:.out to the side, is that pight?

A We had better lsbel this Figure 1, ‘since

- "A" appears in several PLECes

Q‘f' A" 4n Piguve 17
A.S Correcet,

Q Now, will you tell us what happencd as

_the_"ﬂ" and "B" elements worve brought eloser and
‘eloper o what you deseribed as the zero angle

point?

A Well, firat of «ll, in this planan_con¥7

figuratlon the radiation puttewn is, by symuetry,

“equal on both sldes,

Q@  Would you label that?

A . . You have drawn a Pigure 8 to the left,

. and to mave time, would 1t be a faily atatem&nt to
pay that this piots the radiation veceived op trans-

“mitted by this antenpa at different suceespive

angies in front and in back of the antenna im the




itema, where you have beni eh@se two elemenuﬂ

toward each other?
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plane shown?

A You can*t diatinauiah front fvom baclk in

- this parbicular antenna, but one aide %o anothep

_ ;yeso

Q Opposite gldes?
A Yeo.
Q@ Now, what would the pimilar radiabjoh

pattern leck like in conpection witn the neht

A " Maybe we ghould label these,
Q@ Yes, you ape callimg that one (b)? %
A - Yea. o

This 18 & reference line, it has noif-

connecbion with the antenna abructurc, excepL

for ref@rence directions in spmce

Q It now appears, talking about "forwarﬁ

- an bcing above the line you hava dyavn, and ?ck

_ward being below f@r the-m@nenta that morairadia-

tion ia being directod fomuamd than ronrwara mecause

tho rearward circlc in amaller Lhan the £ozwu ﬁ

cirele? o o j
A Ves.

Q@  What happens now in casge {c)?
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 Well, néw ve f£ind theré'is avén igﬂﬁ'wéar;
'_wafd radiation in our connotation?

A Yeo.

Q@  And in case {(d)?

A '.‘In cage {d) theré 18 almost negligible
rearward.radiati@no | |

Q Now &ou mentioned that some peint 1ike
i__that wés,ﬁeachéd where ¢here was deteprlorattion iAn

~performance, 50 that when you reached the condition

@ Gthe performance was deteplorated.

Could you tell uﬂ'what that deterioration

was?
A- . That was Iin the impedance characteristics.
Q And Bo that o loy courd ¢can @@h'an Adea,

would it be Cfalr to say that you couldn'’t any longer
efficlently feed emprgy into or exbtract eneprgy from

this.anteﬁné_if you wené to position {e)?

A Yes.
Q It would not work?
A ‘Yes,

MR, RINES: I would like to mark this
" sheet of sketehes Exhibit B~29,
. {Saia sheet wap marked for identi-

fication as Bxhibit B>29.)

ST




BY MR, RINES :

eritlodized for any'inaccuvaoy, you have actually
'about the samg in each of the cased a, b, ¢ and 4.

'ecalé, would theae lob@.patterna pe of the sane

‘are yeu trying to take into pecount the variation
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Q  Would youw please on @e) put the come
numberu,.l, 1%, 2, et cateras |

S0 that neithér_you noy we will be
drawn thelforward radiatian circies or pabierns
if you were dpawing on thc pame Ibiutive

amplitude?

A I don't guife understand the guertion;

in gain which might be pﬁewent in an anb@nna_becanﬁd':
of impndmncu [ mipmateh, for examp1097 .
Q Yens
4  HNo, they wouid'n@t_neccsaérily be the
game .. Thene are all more or.lesg nurmmiized te
a maxiHUm Eielﬂ in&ensity._ | .
- Q@  So that the courl umderstanﬁﬂ that,

Pmalizaﬂ means Ghat vou have taken 8, patio of

these Ghings 8o that Lhay may be plotted on the

pame obecale?
A"- Yepo . . |
Q@  In actual fact what.happena to the
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e T T TR R T T g 1 ST

dlpegtlvlby patbenn of this lobe in the foruard

dipection, os we take the cenditlon of the aurajght

extenmionﬂ.ﬁa} and (b).anﬁ move them inte the Viso

- as shown in ib), (e} and {d) of smecessively emaller %
fangleﬁ? | | | | | ;
A Well, in terms of an'absolﬁte gain this. E

would bee@me'iar@erh | B _ é
e Phat 1s the dipectivity of the forward :%
patﬁern‘becOmea gharper, naprowver, and the galn __   ? %

. becomes iongerQ , ) | | | | ;
: A f dOn°t know that . Lhe divecuLviﬁy Qf . .

: cawn ¢ndividual pat&ern variea Lo a Lrﬂﬁt ae&vee,.-

AT

“put I thought what you were mﬂking was what ahe‘

I |
rela&ibé waih b@ﬁwe@m'theaé patternﬂ‘wdmld b@# ﬁ
“1n‘which cém@, im thia cawe where we hﬁve ﬁﬂ:baak,: %
( R " iehe, we would have a greabey gaim at vhls ?ar?u
IR o | . |
i ticular point for that angle than we would'in-' SR ﬁ
i ';ﬁhia'came up héré; which has Gwo lobes, one on B - %
_éamh'ﬂada_of the structure. .- _
Q' Is it o falr stabement then that the : : g

an&omna with the twe sides @a? and (o), @xﬁenﬁiﬁgl'

in & linc, nas lemn E@iwmrm gain Lﬁan the ;ﬂbﬁﬂﬂa

whore ﬁhe_EWQ s@cti@nma ﬁq).dﬂd (b),.have heen
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formed into a "V"?
A Yea.,
Q 'Waa.this'a discovery of the Ualversilty

of Illinois Poundstion or had that peneral principle

';-of talkking an antenna {rom a ptralghe 1nm11ne poaition.'

and making 1t ‘into a "V" to lmprove galn beewn uown

before?

A In comnection with a log=periodic antenna
o a log-periddic atructufe of elements oueh as

ghown 1n Figure 1 of Exbibit B-28, this phenomena

was 2 discovery of the Upiversity of Illineis

. Reseavch Laboratorles.

With regard to other types of elcments,

guch asg 11near dipolem, a similapr sort of bchavioy

~which 15, howevem, ph@nomenaily different had been ,j‘”

- known befovre,

@ - Had been known before?
) vﬁ\ Yéﬂa
Q ThisAdimcnvery that yow have shoun in 

29 5 in connﬁctjon vith log- periodic anu@nnasa that
you uﬁJ was fivst done €O youw kn@wlcdbo at the
Un;veraicv of illAﬂﬁiﬂa was knoun beform Nao ﬁﬁﬁcll
stﬁrted his pavticulnf Le&evlalon wopk? ' |

A =W9115 dctually M o lsholi did Ghis work
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als0, on the nea-plandp log=periocdics of the type
shown in Exhibit 28,

Q Yes, L think you testified that lic.

‘Isbell and others had worked on the type of an-

tanna, talking about B-287

A Yes.,
Q Now the question I sm asking ig, Ghat

work had_pmeceded the work in conmection with

" his dipole antennas for television purposes?

A Y@se |

Q .' in faect, the work on Exhibit B-2¢ Mr.
Iobhell did with others too, did he not? |

A Not tha® which im shown Ln Explbit B “29.
This wag his oWl resaaych pmoje@t.

@ - Dbia h? publiah o that?

A Yen.
9 'DO'yau know whmm he published?
A Noa I caw"m pay now. X can’t say exactly

when 1@ was. T know that an antenna similar to

that shown in the second Ffigure on W"hﬁbth Be 28

rthich I will wmark Figuee 2, in a non-planay con=

figuration, was wsed as a reflector feed st the

Univar-ity of Illinois, I uﬂlicve in the summer

uf 1959, no-bhat the work on the mon~p1anar~
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BUWR R WA Hyae B Hiss pastial g Blie b
", Wan ey off bl wowlt st et IR
'_mcnt‘purohaueﬂ and-nmud by Ghe Adp Mosiag, b ' ' ﬁh

hand t0 say, but we Go have some documenta -~

-a guevey bthat waa madc; as a matvbexr of fact, of

~ and 8o forth, in which Qur anbennaa have. been used.

files?

yOur knowledge?
A Yes, % am sure it has been.

Again, I don't have the documents ab

a11 of ouv contra@uors, spndicating m¢li$ary syatema,'

Q_" Po youghavc a copy of that aurvoy
A AS the Univepsity Laboratory, Yee. f | o _l. ﬁ

(VO Hould there be 8 copy at the JFD Labor-

A - No, I don't think so.

Q . Would there bt a eopy_in_your perasonal -

A ‘ Yo

MR, RINES: I makeé a ¢a11 Lo a copy of

thta aurvey 1f 4t is in the Foundmti@m files.

it not, ib bocomes item ﬂo. @ on Lhe

mubpaanae

maq_?ﬁszxpsa Do you know 1f amy of

-the,matewlﬁ& ER Y bhia nuﬁVﬂy la c?arsifiuﬂ?

 THE WITNESS: Snme,of the systomg in




Mayen -~ Qivaect 101

g
i
g

the survcey ave elappified, bus the survey
itwell 48 not clasgilied.

BY MR, RANES:

(]
QDo yOu know who made the puyrvey?
A We dlstyl Duted QUGBﬁL@ﬁnﬂJPQQ 1% m@at

iof the eompanies on our hir Foprce ﬁiatribmtion
ligt, and_l beligve that I wrote the cover 1etter.
that went duﬁ_ﬁith thisg qnest&mﬂnaire. |

:‘Q :.In Whmu.cuaacjtg djd v@u wribc i% for.
the Univnrmﬁhy o f@ﬂ Lho Fouudation?

A As the Asszociate D;Peaﬁ@r of the Unlilverplity
Reaearch”Lmb. | |

Q Ydu montioned E&g. é qf Exhihitlﬁ—aﬁj
wou1d iﬁ.be a foir statewment that the only Qp@?eci—_
ahlé-diutinotiun_b@aween Fig. 1 and Fimo 2 g, dn=
8tead of naving gubotantially rectangulan execn-
_gicna'to the ri@ht_and ieft; like 1;'2,_39 1&;-30
“and 3'5'£h§t ﬁhe exﬁﬂnmimnm are tapewe&; aolaa;

- to get pmaller at uhe free ends in Pabuw o2

A Well, tm@y are alﬂo tapored §o Lhat
they come Lo zero gpacing as nhe_inner endi
thevreof .«

G  Was it known, boelore cven the University

- of illinols Antenna haboratovies hegan working on




L. even prior

_auhgd uﬂ conpbirie®
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Maycn alrecd

1ﬂgﬁpﬁr1@dic antenmﬂm, Lhwt antenaa arr oy 8 aouid
be c@nntrucu d of p&annr sbpipo, end gupfacen?

i S Han.

Q  . Thmt'éntemna ﬁrrayé could alpo hHe ConT
ﬂtﬁucted of wiren? | '

ﬁ Yeds

Q. _ Thot ankeund =7 multimciemenﬁ anteniia

arrays could alse be conabructed of gmbular eXx-

 BGﬂﬁiﬁnﬂ?
A Yen.
If @ne uhillau 1n the arb,

1an 0f the work of the

Q- 1ike gmursalf;;3

ia bhe bn?lnm

'Univerﬂihy ei I1linole %uqnaﬂcn Labayab@yi@ég was

a multiw@lem@ﬁt inwxime.antenma_

array'to pr@uuva o @upbigula rﬁﬂiat&@n paﬁterm»
ant bﬂﬁ& umch 8 wman amﬂ11ad in she a?b

did not she
e ﬁf he decldeu ﬁo usu -

wham wmuld be bh@ y@w&@rmawc
pbo o flan ﬂ%?ﬁﬁ anbﬁmna

tubnkar antamna 2LEmEY

ercmenbe, op juab wi¥e elaments in o perbtleudar

Kaqnaiguvatﬂun?

a X yoRiG &ay Lhcna wauld alumvn he corta iﬂ

aifferencen in aewfﬁrmmn@ﬁ,'ﬁmwmaﬁﬁm“ op GG Gypes
of é&emmmtm-ﬂhaﬁ yewe upeds nné th& amoun of the
ug@n the o¥i av

.Giﬂfawemce wnuld'certminlw gepand
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configwration chongn.

03

G 1% would depend pbrictly upon iudle

vidual designovs whethor or nNot you. could,

- before testing, tell how much diffcrence was

gaiﬁg to be present by subatitubing one type‘df
alement fom:mﬁpth@r» |

_Q‘ _Cértainly ona akilleﬁ'in the ar% at
that time wou1d ktnow that he ceuld conatruct

an antenna using dipole clementa, for example,

of different dlameters, and know generally what

the perf@rmancﬁ would be,’ subjeck to axach c@r¥
ré@tinn oncé he huilﬁ 1t and testeﬂ it. .
:; Is that a'ﬂair atn@emeht?
A Well, ouce apain, 4t would dapend
upon not Junt.ﬁhﬂ a2lements thet wevre uged ih
the'mwyﬁya but the ayray econfigucation, how

the elements were copnooted, low bhey were

Individually fed, bhese all would have a beaving

on the diffevence in perfopmance. that would ve

axpeeved whon elements ape subsiituted, one for

anethap.
Q 1Yea,"thim iﬂ'a fair eniticiam of my

quepbion.

Let us aspume that vwe decide on some




o

linyea - direch _ X1t
baﬂtiﬂmlnm'himd mf m@ﬁfiguwaﬁioﬁ'thmt in going to-
invoiﬁe ﬁ.plmfﬂiiﬁy (ol wudc&muive aptenna ¢elencnta,
Qﬁﬂﬂed Tongitudinally along sopo féed'pantm
| And that'ﬁnim e the ﬂmme'éonfimuwmtian_
thot ve ore going to balk mb@ut'thrwmghwut;i wé
.pfmdaﬁﬁwminé.thinﬂ | |

- Woy, X pay, wasn't 1t a Lael that psaple

winn were akilied in the art ab the time 1in guastion,

Qv nofore the 1960%g, thot tvhey knew that 1f ¢hoy-

wsed dipoles, fop éxampie; afzana Qiam@&&r, Lhey
#ould have a cortein iuwpedance weiatimﬁmhip an &
remultg'if théy_ﬂm&d dipmleﬂ.ﬁf a:biggmm dimmﬂﬁeva
biﬁ@ew'nub@m, iu uwouldd give a diffevent impmdmmca

reidatlonship, ond o certain kind of PerTormanc? .

:Ow if:ﬁhﬂy wHad flaﬁ, plangy m@wiﬂ$; '
whot King of perfornance wmulﬂ osone wibh Bhat.cong
figurmﬁi@n?

A ”I_ﬁﬁiﬂk iﬁ m0niﬂ Be a Tady ﬁ%mtém@ﬁt o
Loy thﬂt'I_dﬁn“b kngwy of snyene vae could lHave aby-
mﬁluﬁcly.prmdiﬂteﬁ the differeuce éhmt he would
eRppet iﬁ @amﬁwrmhncw baebuton mubé&itmting Qﬂé'ﬁf

tlioge wyoe of elemenite Jov-anobhen.

P

e would Imow o pgoperal what kind of

. . , :
' . A . ;. - 1 o g L o g T g P or Fd
ALfrevenee S0 expeeG, et s far os belng obloe vo
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give a quantitaiive measuwve of a diffewence, X
slncerely doubit thnt his would he possible.
Antonpe deaign hap always bheon lorgely

a matHer nr axperliensa 1 wogka'a@d £ think, wheyeas

“he conld predict whst sort of tvenda Lo expast,

so fap au beihg able %o evaiuvate ezxactly Lthe 4if-

'feranee_ﬁn perlormance of uhe varionz elenents

f_tha“ 1t wou]d have been very 4il fl@ulbui

Q@  He Gﬂ'hajﬂlj WOl d kuuw. for ex ample,

would he nat,_thnt'if;he made the array with di~
-fﬁol@a of one diometer bthat he could get a systen
Sthat would werk if he decided to double the diameter ©

Lof the bubemx

A I would not necesgarily say that hocause

the fwmmuvnvv yooponse of TYhe Individueld eloments

15 welm%cd Lo thn diameter of Lhe clements, and

therefawﬁ thin boecomes a peprlmeber in the doslgh.

One apnbtenna. that has & caertalp wim@ elem@nm would

i ’

in A

Q Noulﬁ neb theory be able %o €oll him

Cgnat hig 1mped;ﬁoe rolotionahip would be and

vt the radiatlien patterns would be i he chenged.

spacing, or cheaged aiua?
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A Foy most of the anfienna arrayn, where

vou get Into having a saléipliclisy of olements

 the thoopy in inexact.

T donlt thihk_yoﬁ could roly strictly

“upon computnations to evaluate tho performance 1in

tﬁis waya'

Q 30 you couldn’t even kuow whether yOou
were going ﬁ6 have mn_impédance that would work, .
exeept by taking and adjustin@ aﬁd trying The
thinglcnt, you c@uldnﬂt pﬁedetermine'it? | |

A I don't nhink 80, not if you havé a
compiicated appay wuepe ydu_have é.ﬁumber of.elen'”"
ments dn Gthe Stwﬁﬁtmréa o o

Q) Thank you.

| @Rﬂﬁ@ﬂﬂ;}'

Q In opder to make the thiﬁg very‘clear,

wouldd 1¢ bé_ﬁ falr otatemant ta-may that without

having tried the differeni orientations of the

“antonna elemento A and B, ae shown in Ixhiblt Bnﬁg,'

thot you just could not theovebically predict in
advance what wouid have happened?

A That is guise &rue; ao a mabtter of fach,

ve ware vepry surpriced.




- get to the peoint {e) and still have the thing

Cywork?

.":WE?G 1n the pogilticon of ﬁe)-pgrallel-to each
_obher,'ene above bha otnap 1% didn“t peﬁfohmj

;NOu eould haVn expec&ed that from uh@ theovv you-

'periodica, you undors»and Lhﬁu?
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O What surprised you?
A The divecbion of the padiation.

Q- Were you aurprlsed that you couldn't

A ﬁot necespbrlily, that was pratﬁy eﬁident.
Q . Why do you say that wao evident?.
A | Becauwse the impedance decreasen m-.it
lg the capacitance belween ¢he elements that be-
cones quité iarge as you decrease the angle betweeno'
Q f. You were not surpriged when you fﬁund :

the two antenna uoc%iona {a} and (b}, when tney  "

had?

@ I believe you shabed thab the fivss
antenﬁa that JFD made ﬁém the ﬁPVﬁeriéu?

A Yes. o |

 Q - Aﬂaweauin& nyaelf Juast to theae log~.

A Yeﬁo

_ Q B I belleve yon ﬂlmo staiod that Lh”,
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.'13 it falpr to say the pﬁoédtype or_ﬁhe initial
.version of that antenné_resultcd from the worlk
- that jou and.Mr,-Carrel did on your grant from
1thé Poundation ﬁo adapt this kind of technology

that had been evolving at the University Labora-

tovlies to the ﬁr@blem of home television recepbion

and the 1like?

. Did I uhderatand you GO say thaﬁ ¢volved  _ﬁ
from that? |
- Q_: _Tﬁét you wepre using thdme priﬁciplea?3 : .
-A._ Using those principles, yeBo o oy

'@ And in the Foundation grant %o you you

_adopﬁéd_thome principles to Ghe apedifi@ prcoolem

of Ghe home television type antenna?

A Yes, but I would like to indicate Ghat

 there wag sonslderable worlt done in medifiying the

‘yorl that we did on the amtenna that waa,constfucted-”

fow thé Foundation,

- in other words, the LBV serien vas not &
steict follow-on of the antenna thal was constyucted
at the Fqundatiﬁna -

Q - ~VWho did that wowk of taking what youw had

produced onfthe'grant and cbnvérting it o the LPV

Form?
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A To Lho oouu of my Rnowledge iL wan done'

by Me. Holmman.'

Q Would you be able Lo tell me bis Tivet

:_name or Initlal and who he wag and where he ia

cworking?

A His first inltlal I believe 1s "S", X am

not stre é—-Simom, pérhapﬂ, I am not puvre o¢f his

firsﬁ name,_" #
Q Anﬁ‘he waa-aJFDnemp}éjeé?
A YeﬁQ he ﬁasa“ o
Q | Ianrdpkiyn?
A  ¥@5;_1h'Bro6kiyﬁ;_;- |
-'_Q E And he had the bonafit of ﬂecing uhe
veraion that you hud huilﬁ? | o
_A¢ : fesg |
Q.' _ﬂid'he ﬁav@ that in Brob&lyh?z}"
'-fA;‘;»mo;; : SR
Q..  D1ﬁ he come out here tb-éee iﬁ?
A A Y9BaV |

Q- )And did yau-cowﬂult withaMPQ Holzman '

in conuaesl@n with your duties in the design of

Lhe LPV so'iﬁﬂ9

A Not to any great extent. I think thero

may have besen one op two telephone calls whore he
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called and apked fowx some infommoation.
But there was no extended consulting,
a8 puche.

- Q fo it a fair statement to asasy then that

VR SR LY ST

' the JFD englneers, on their own, really'with@utl_

any substantial help from you, did the daaign “o

convert_youv antenna, as you developed it on the

'_grant,;into the actunl fopm of the LPV éeriéa?

& In the firat‘peﬂiea, yeu.

 @-'__1n the firot seﬁieﬂ? '

A Yes.' |

Q Do you knowu wheﬁhgp yéu vere pdiﬁ;by

JFD, under your agrecment, for any sales made in

A X was nobe.
R . You were not?
A No.
R You are sure of Ghat?
A YeB
'@ . Were you paid in the pext sering?

Would yau'identify the next serilen?

I was going to ask you.

I believe that the firat antennas

that wé develceped ab &he'Ghampaign-laboratqry.
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were elthor the LPV U dr the LPV 22U antennas, which - -

I have recelved a percentoge of the sales fyom

€ And it is my understasnding that you are

. recedving those because of the design apsistance
that you gave JFD's Champaign labovatories to mske

- those new models?

A Yes. S

a Were ydu_familiar, howevaxg with the LPV

perles?

A - Oh, yes.

@  Were you famillar with the fooé that

gntennas of Gthat sevies, while having the link
- variation given by the foemula on B-28, had conw

stant gpacing of successive elemonts?

A Yes,
€&  Were you.consulted by JPD in connociion

‘with 1%8 advertising Litenatupae cascriblng Ehia

LPV sepiles end its relatlonship to log-pepiocdic

antennag? o . . )
A+ L don't pecall unebhopy Shis paytlcenlarp

gexyicn -~ whebther I wvas conpulted about the advers

tleing or not.

Q I trust you would be cencerned if your
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naine wolbe on an advertiscment of JFD that had an
eprxroneous déscription of_the antennas that were
advertiped there, would.ﬁdunot?

- ﬂ : Yen.

Q You don't wecall any of thils having

' been called to your attention?

A tell, there_were.SOﬁe_indicati@mﬁ that
L me Qp objectjona waiﬂem to the.aﬁvertiming by
:vaviouﬂ poogle ovey a periad of uime arter the
rst scrieﬂ came outu |
.._Q : Did you youvaeif raise sone ohj@c i@ns,_'
'at.leaﬂt"orally?
A I don®t recall whether theraIW@w@ any
1'mo ~catled objoctionﬂ wainod to this part Lcm&av
advertimin&‘meriemg
There wéwe some modificabions made iu_
‘sone of ane u&verb&sln& at ny reguest, but I ém
not Burélxt waa bho LBV advavuxmingo.
Q .* Heﬂe thope modiflcations in Lne Anterest
- of ﬁreaenﬁin@ gometoing more accurate?
.A Yes.
! . You did not feeld that Uhaﬁ you had
Been was uachnicaily aecurabc?

A :i Well, it wasn't a0 accurate ap 1% might
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have beéﬁ,

. Q '.ﬁeﬂon’t_some Qf ﬁhé'thinma that you saw
inaocurate? |

b Well, this is difficul® Go say.

@  ~But in your Judgment.ém é geientliset?

A Well, in my'judgmen%\am a.écientia& I_
wouwid havé gaid 1t ﬁifferently»ﬁhan the way the
advertiéing people'would have_eaid it.

Q Wy'queﬂtlan was wheﬁher as a-ﬂcienﬂiat
you uouﬁdn“t have consideweq thc way iL was aaid
as 1naccu“ate, and yew wanted to change it for
'_tha$ reagon? | o
A ; It wao not scientlfically pro A&@a
Li

Q : Z would like o ﬂhﬂw you an-mdvet ﬁinb

brochune thatdcoﬁnﬂel'@mvm ua;-discumaing
the mamont of Lruth th@ JED lognperiodie Lf f
Hepi@um s
ﬁnd ¥ wouwld agk you whvbhcp J@u roua13
_havﬂmg saen bhat pnmbicul&r advortiﬂemwn&? .

_ﬂ _  Yaﬂ, I have seen thiw one o somepﬁimg
vékyt@iﬁ@law,'-I am not supe that'it im'exgétiy
the oame byochure. | B ‘

MR, RIGES: X would 11&@ o h ve.

wariod as Exnibit B-30,




Mayes - direct . _ 114

{Whereupon, the said exhibit was

mariked fop ideﬁtificatian as B-30.)

BY MR. RINES

Q@  That ie your picture that app@épa in
the lowew right=hand cornep, is 1t not?
A Yes, 1t Jso

@  Can you tell us what antenha.that 1s that

- you ere looking at?

A 16 wos oue of the: vepy early scale modelis

. of the LPV VU aerieso

Q  , And ab@ut wnen would that have heem'taken;:
to your know1cdge?

A _Oh, it was tamen he?oro we had facili-

._tias_forfﬂoimg VHE teﬂt&ng at the Champaign labor-

atoyien, oo it was 1963.

@ Waa thexe such a thing 88 the VU serles
 in 19637
- A';'QWe:wére worlking on 1t.

Q  Had you adopted that nomenclature?
A Yes.

Q I believe that the first aketeh that

vas found, und XL may have miaundorut@oﬂ Lnis,

wieh rogard to uhc Uﬁ scrﬂoa, was daued IE 18»030
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A Thats right.

Q Lg there any other material relating

to the VU series that you are aware of before

. that skebeh), Exhiblt B-27?

- A '7_I‘bé1ievé there is.
Q Will yoﬁ ioak”far t,'ﬁleése, and
proﬁuce ie? |
A | Ves.

@ Now, in connection with these antennas,

‘waﬁ it your Job, as technical eoemnsultant to JFD,

to asslst them in evaluéting the performance of
these antennas techuieally? -
A Yes.

Q@  And to this end were measurements made

'in\the'g&in,‘forwérﬁwbabkward ratios, and Lhinga

. of this mowt?

A CY¥ewe
Q- Wowld it be failw tO'say.that_th@H'W@Pe_

relying oh'yéur~suﬁérvimion of théae,teéts foo

©. their infopmetion on performance?.

A f' N@ﬁ dipect ﬂupérvisionv

o

. Your ala?-

- Some aid, yes.

o w

I will call y@um'httéhﬁion,_ﬁxhibit B-30,
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to whe Utaﬁement, "Tﬁe LPV&ll.mmintaina a front-to-
. back ratio of 35"--which is in heavy leitera, “bB,
.on_méch“.ww in-heavy.letters_=n-"eéch VHF c¢hannel"”
And I will as& you if y@u_kn@w where they 
.'_ebtaiﬁed that performance 1nf0rmationu
 ﬁ X dom“t know.
Q .f Vas that a true statement, to your knowledge,-'
| at bhat Cime? . | |
A - z vould object to the use of the word
maun&ain. | | | |
@  How about the Bb DB on each Lhannc1°
A Et iz guite possible it could have h@d
'35 DB at some {irequency on eéch channel, but I *
don’t know that 1% did. | |
I think 1# unlikely that it would nave
maintained 35 DB, |
R What 1s the dlfference between the word
ﬁchann@l" and the word "frequency " o
A Channel is 6 megaeycles wiae, as far ag

fr equency i ooncewned.

Q@ - Do you know of any anuannq in the TV xleld_"'
“that you'haVe had mny amaoﬂiation with uhatsocver ==
forgetting the word "maintains",that produces a

fronﬁ?to-hack ratiolcf 35 DB on eae¢h VHF channel?
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Q  Another civeular of JPD, givan o us by

counsel, entitled "Révolmtion'in the ﬁir" -
MR. CASS: As & matien of accuracy, wé
don 't represeﬁt M. Mayes. | .
MR. RINES: So thé record 1s_cidar, my

understanding 46 that you are herve, Mr. Cass,

~ap counsel for JFD.

HR. CASS: Right.

.',._'WH, RINES: And that ongiof MPo,Mayeél
'   functions is the direqtionIOE the JFD Labora-~

.”toriés_héwe in Champalgn, and that certéinlyé

;to}this_extent,.he has'been'prOduced by you

and you wepresent him -= am I wrong?

 MR. GASS: Well, I think youw are.

Would you like %o have that stétement

 ” read'baék?

MR, RINES: Please dos

MR. CA5S: I was not awave that'ﬁf, Nayes'W

.wag the divector of the JFD Laboratory in =

30hampmign.

This lg youw otatement.

MR, RINES: We will come to whether I am

“in erpor with the word "director" in a moment.




He 1s-cawtain1y an employee of ‘the laboy-

atories.

MR. CASS: fBut»what evidence do you have?'

MR, RINES:" Oh, let usg praceed_with:the
tentimonys |

BY MR, RINES: -~ «

: Q u'What 1l youx positlon at the JFD 1abora- ';f; _:

. torlea in Champaign?

A“'_ Technical consultant.

:'Q No other position“

A Mo,-air,‘
Q As technical conn@ltaﬁt, whet do you do
.ahe‘e? - | | L |
| A X aﬂsimt in the deslgn ond eﬁﬁineering of

j prototypalof an&@nnaa Eor vnrioum purp@meSo

kY wamk ¢n cooperat ion with thﬂ engineern

'iﬁg_s@aff‘in éonstructing and testing and evalua-
tion of these shtennas.

Q. - Ta Lt your pealdtion that you sre & member

ol thé'temm.bf the JFD‘Univérsity:Laba,'or an 6ut—

,sidmr?

A T donts ﬁnderstand.your-termiﬁolagg, J¥D

'UHiVPFS&ty Labs.

Q@ 7 Have you seen any o? the advcrtaucnents

Mayes =~ direct | TS
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that charactervize your worlk at the JFD Reaseawrch
Laboratories in Champaign?
A Yes,

Q Do you agree with the chavracterizations

~of what you do that anppear in the JFD ada?

A X den“t thinke I nacausar¢1y disag=ne='
with it aB the deacription of the work thet is
p@rformed

Q Is the following a correct Btaﬁementé B
"Heye",.and that is referring to the JFD_Laboﬁéw;:

tories at Champaign, Xliincis, "(nome of the

University of IXllineis) a team of ggiemtiatm,‘
‘_fraduabe engilneers, ahd‘temhmieians, under ihe

direction of Dr, Paul E. Mayes, who helped de=-

velop the log-pericdic antenna conceph, continue

 to break through te new reception horizons."

Do you agree with Hhab stabement?

A1 would say at thé'parﬁicular time in.

the himtﬁry of the 1aﬁuratory wh@m'thié'deacripw

tion was applied that it was falrly accurate in

~forums of the actual duvies I waa carpying on as .-

copnsultant to the labgratories.
'Q That is the "team of scientiste, praduate -

engineers and technicians” wepe vorking under your
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"dircction at Lhe JFD Laboratopieo at that time?

A Well, they followed my wuggestibna, if
that is what we cah construe 1t means by the
languagQ "direct10n."

Q@  Well, you tell me. |

. MR. CABS: I object, Mr. Rincs.
MR, RINBES: You may obJject; may I ask
my question? | |
- KR . CASS: No, let me get my objection
on the recofd. I'bbjéct'to the line of queaé
._tioning thét has been uﬁdértaken at this
pnrﬁicular time with a witnesa whd has ap-

‘peafed heré without being éubpoenaéd, and

 whe has in an effort te.codperate with the

Litigation mppemréd voluntérilyo |

And I ddn"t even know whére_hia empensga
are coﬁihg from a% this time. But the court

:ﬁhoﬁid reaiize'thaﬁ thig witness has appearcd

.herg voluntaprily to assist in thie litigation.

I bélievé 13.15 enlnently unfaix %o |
chavactorize certgin welatienahips_by what
.  ﬁay.hava legai connotﬂtidnﬂ’in thié_lawsuit
'with th13 tépe of_wiﬁneaa,‘and then badger

him end push him into a corner and maks him
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admit thingﬂ._
If you are interested in information,
~esk him about factual informatlon, but noé

his opinions as to what may be legal relation~

ships, which may in the position of the eliient .

\”ﬁyou_represent.have_ﬁomellegai éffect in this
litligation. |
And I want to malke thiéiobjection of
_feeord.in'that reapect.
‘MR. RINES: I won't cemment upon @he.
:f_a@cﬁracy'éf'your represencation.
| MRt. CASS: I am poiﬁtin@ particular1y 
tb the stotement that ynu madé ﬁhat this man
iz the divector of tha JFD laboratorieé by
_ v1rLuo of tho atatumenb Lhmt yau vead Er@m

~That pﬂece of litorature.

Let's go on uith the discoveryﬁ

Q ls that a correct n%atement of faot, Dr.

Mayen, thau at the %ime bthis Lite ature ¢ame oub

a team of scientistas, graduate engineers and tech-

‘niciens were "under your dirvection’ at the Antenna

Laboyvatories of JFD in Ghampaign, Ii1ihoia?_

Is that or is i% not Gthe fact?
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A What 1s tho Gabe of the litewature? Lot
me Juat.make a'atatement to the effect that when
welbegan the laboratory =-

G Pleéée, may I Jjust have a yes or no
answer and then you may explain.

| I aslted 1f 1t is a correct atatemeht
of fact,. I reglize é§me thing are difficult}to
._anaWQP ye op ﬁo.' |

'Please answex 1t as besnt ycu can, and

'thm explain. |

'A:' WOuld you repeat %he gueption.

,{Quescion read by the court5repopter.)'-

BY THE WITHESS:
A I would say "wo” with this qualifying
statemenﬁ; that the duties that were expected

from.me by the JPFD menagoment at the heginnin@ of

the labormtory W@r@-veﬁy‘sinilmr to. what might be =

expeeted of aomeone wha wauld carry the titie of
 Divrector of Lmuafat@rien.m

This was out of necesgiiy from the stand-

- point of the fact &hac we hnd incxpcrivﬂce& personmel_

to begtn with and thcy rcquirea @ gvea&cp amount of

ﬁupervislan than has bevn Lrue in lﬂter ingtanccoo

R  Then thtnﬁﬁ chang@ﬁ since thio 1964 dave




i
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A Yes, in terma of what ny dutles ave, yes.
Q- Will youw tell uws what was the chenge in

your duties since 1964, then?

A vWell, the emgineers there have taken on

- moire responsibliity for the desipgn of the entenna

praoduchts, and we confler only aboutl nore baolc and

'fmndamentél mattérs, wather than'the details of

denigning and testing.

Q  Would you say that certainly after 10064

@ statement that a team of scientists, graguate
cngineers and technicians were under youy qipecblon;A.

" at the laboratory would noL be correct?

A It is vepy difficult o try Lo pub an.

_ exuct tino on aomething whieh ia @& gradual more

oxp 1@35 evalving mituation, and may thnt is r¢ght

today and wrong tomorrow.

”x wauld not want to put it ab a certain.

dote.

Q wQuid it be right os loate oo 1965°

A WGil, I wouid not apply it tuday, X uill

put 1§ that way. I would not think that 1% would

be as accurate a descripbtlon certainly now as 1t

~wab eaplier.

@ I would like to imvite your attention to




 Lion's Shave", does it not?
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the fact that a substantially similar statemcnt

appears in 1965 in the following ad, "Get The

A Yesn.
_MR. RINES: I would like to mark as Exhloit
B~ 31 the 1964 JFD bulletin ~4l"JFD Lpv"
(Sa;d bullietin wag marked fop
-identificati@n as Exhibit B 3t )
- MR, RINES: And I woula 1ike Lo wark as
Emhibiﬁ B- 39 Lhe 1965 JFB bullctir-"@et The
Lion B Sﬁ&fe |
(aaid bullotin was mark@d for
- identification as LXhibAt B-32, )
BY WR. RANES :
| Q ' -I note ﬁhaﬁ the back page of thig ad-
vertibihg brochure, B-32, 0$ JFD is a repvint
of an articlqappearin@ im-tba News Gazette,
Cﬁampaign; illinois, Thursday, July 23, 1904,
';_And'I'will ask_yoﬂ if ybu reﬁember that
artiqie? |
A Yes.
Q | Do you remember beihg iﬁterviewed for
it by Me. Hokamp? |

A Yeas

3

o
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Q Would yow say that generally thils waa
an accurase description of the facts?

A As accuvate &5 I would expect out of

the non-technicél veporter.

This was in some respects a rewprite
of hlg attempte to describe accuvately what we
rgportedto nNime |

Q Do you find apything in that article

s you 1ook at it that you feel is unfalr to youw

op anyone eloe, or Just not true, on glves a wrong

_1mpreaﬂion?

&/ Well, there ia an inverﬁion here of

reﬂponaibility on the ﬂtatemeht_with vespact o

licensing.

;It'saya-"JFD exten&a execlusive rights_ 

to ﬁhe‘Univeraity'af'Ellinoia_Foﬁndation,"'Whereas” -

4t is the other way around.

Q Yeon.

A X dom't see anything elae'particularly‘

. inaccurate.

Q- 1 show you a 1966 brochure of JFL, B-14,

and agk you whether you would have the same comment
yith pregard Lo theipy characterizing you thet late

. " . . : . "
ag followsi Sclentific engineering under the
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divcction of Dp. Paul E. HMayes'?

}A What commento dia you‘aliude Lo?

Q Do you feel that by novw that ia no
langer'thé'base, in 19667 |

| A _f I would say it is less true now. than
1t.was béfore.

_Q | Getting back to The LDV series again,
I wmuld'aak you whethey y&u nhad aeen this circulaﬁ

of JFD that I mow haund youw, which bears your pigture

- on bthe inside page, idenﬁifying vou ‘and the Antenna --.

Research Laboratovies of Uthe Univeralty of f1linods,

. and then has some performance data on the folded

over page.

Had yow seen that before?
Q - Can you tell me who took the data on‘thé

banis of which the "asctual gain curves' were Cb-

- tained?
A I don't know.
Q ©  The document says, 'The actual gain

‘eurves measured fopr the LPV 11, in the JFD Antenna

‘Research Laboratories'.

~ You do not pecall == $his is in 1963 now

-~ you do not recall thal those curven were taken
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under your particuiar diregction &nd supervision?
A They weire not.

Q Wiil you look at those curves and tell

' me whether you think they ére sclentifically

.correcﬁ, from your knowledge of the LPV 117

A Ho, sir.
Q You do not think they sre correct?
A NO .

MR. RINES: X would 1llke %o have you
merk this as Exhibit - B-133. |
{Said document wag marked as Zxhlbit

B-33 for identificatlon.)

" BY MR. RINES:

Q A8 a man whose pieture is being used on

' the literature, does this disturb you?

A Yes.
| Nﬁ. CAS3: Would you identify that?
MR, RINES: That dogument ip B33
MR. CASS: Would you charactorize it
.80 ﬁé have something. in thé recoprd?
MR, PHILLIPS 3 Eﬁ 1 entitled "Revolution
in the Air - JPD Log-Pepiodic LPV TV Antenna.”

MR. RINES: I would llke to call on JFD

for the production of the data on which the
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| gain curve of B-33 vas produced, and Che némes,
of ﬁhe partles who took-such.data, and copies
of the aata;
~ BY MR, RINES:

Q Mr. Mayes, whal was the next line of

antennas, to your wpecollection, that JFD came out
with,'aftér-the LPV serles?
A I believe 1t waso ﬁhe'LPV U and the LPV
.ZU, I am not sure which came {lrat.
Q ‘And-am I coirrectly stating your toptimony

4in saying that these are antennas in waich you did

;eontribuﬁe to the design snd Lfopr whiqh JFD, under
‘its agreement with you, pays you'é percentage of
thelw aaleé?
A Yes.,
B Q  Thank you. |

| Returning for a moment, Dr. Mayes, to .
Bxhibilt Sé and the article, do you remeﬁbef whether
you or BoRe mehbera of  ¢he Fgundation D9 JFD con=
tacted the News Gagelte to AUGECST this'nrticla,
or vice versa? ‘ |

A I don't belleve there wap any contach

made from the University or the Peundetilon or %the
JPD personnel; with regard to some of the arhicies

[
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"I know this ip not .the case. I am not sure asboub

this particular one.

I do know that I recelived several tele-

phone calls from newapaper reporters relative to

 the matter of television antennas, and they con-~

'tacted us and requested interviews.
' But this particular one I do not recall. |
Q i Do yoﬁ knou whelbher thé Founddtiom gave -
to.JFD approval to reprint this ertigle and uge 1%
on its advertising literature?

A - I don®t know.

" the University of Illinois gave its permisaion

|
|
@ Do you know whethey the Foundation opr I /

.to_JFD tQ upe your picture on thelr advertisements? -
A Th1ﬂ was discussed at cae time between   -7- _!
peraonnel of the Founaa&ian and personnel of thé | o
university, apd particularliy there wae one uro-
',fésaor.efzjournaliam who Waé aslted to come ovey
and act és d consultont to the Foundation oh the
Imatter of advertﬂﬂing.
Phis was one of the matuepﬂ which wan - ._.,

diacussed and the deciﬂion of thna meeuing was

Lhat tho Foundqtion ‘had no objectlon to Wy actlons o

as a pr¢vabt Lnd1V¢dual, as long as uhe aaaociation,
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‘my aspociation with the University, was dlvorced

from any references o me or use of my picture

"in advertising.

 Q Who was this cqnaultant_from the JOﬁ?nﬂliﬂﬁf: i”
:depﬁrtment? | h “

A I don'C vemember his name.,

Q . IWas he“beihg consulted,'do'you pecall, R

on the matter of language to be uged in these ad-

- vertiscments in connection with youp name end the

- Undveprslty?

AYGE:

@ . Was he helping to work out language that ey

was satisfactory? - ~
A Yaa; I belleve this was the case.
Q Do you know whether the policy that you

sﬁated yqu thought waa_eatmhliﬂhad'at thip meeting,
namely, I think as you put i%, divorclng the use of
" your picturé and name f{rom your connectlion with the

‘Univeraity, waa followed by JFD in its subsequent

adveprtisenents?
A § pelieve 1t_has been. I vas npt apkod

to police the advertising, but Just Lrom my lknowl-

edge ofﬂwhatfhau been published i beiieve'they

have followed that polley.

:F
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Q Is 1t falir to say that the langunge

that is now being used, oy the language thot was

ugad in the JFD advertisements in connection with

“your name and the name of the University, was the

language agreed wpon at this meeting?
A That is now being wsed in adveriiging --

I think that it lg. Thid is my undevstending.

Q Do you know when that meeting took place,
_approximately? | |

A No, I don't.

Q Did you have.any coprespondence,; or the

Foundation to your knovwledge, with regard to that
meeting or the events that came out of that meeting? .
A .Yea, the Foundation did. I did not.

MR, RINES: HMr. Hann, do we have all
of.that maferial that ﬁhe Foundatson has? |
MH.AMANN; In connection with the éés,i 
L have obtalned copilies of a mmall_ﬁﬁmb@r of
 esdditional documents, which I had intended
\to‘give you, end apparently had not done so.
But [ héve thoem here now.
o my knowledge, this ls &1l of €he

documenta pertaining to advertising that

we have,
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I might as well take this opportunity

-0 give you notices of infringement which

were sent to Finney, whilch are apropos of
pnothing at this time, but we might aa well

put 1t on the record.

Q | Counnel for the Foundaftion has handed

us &two letters. In one of them, dated October 14

3964, from the Foundatlon %o Mp. Pinkel of JFD
 from Mr. Colvin, ib ig menﬁionea that appsrently
"zyqu and a Profeasor Jomdan were away at some
'ﬁengiﬁeeribg'meeting, po you did not have time

- to gconfer with him about quotations from the

literature that JFD had been using in its &d-

_vertiaemﬁntm, &8 given in a letter of October 5,

196&, Lo both the Untveraity of Illiinolg Founﬁa—

' waa?

_ 1n3'Departmcnt.

tlon and the Univeraity of Iillinoisg from Mp. Flnkel.

Could you te11 me who Profesnor Jordan

A Ho 4s the head of the Llectrilcal Engineer-

Q@ At the Univeraity.of'Iilinoi

A A% the Univess ity of Iilinols.

”Q . And Was he one of ﬁhoso preaent at this
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conferenae, .f you rewnember?

A I don"t remember that he was Gthere.

Q What other repreaentmtives of the

_University of Illinois were present at the meet-

ing wheve this matter of your picture, and so

forth, was discussed?
A i don’t pecall that anyone was present,

other thanm Mr. Colvin, and the journalism Pros

fessor and myself,

Q - Do you knoy whetﬁer the president of
ha Univcraity of Iilinois was conaulted ox in-
formed abOut this advertising uae“'
A I don't know, I don“t know.

Q@  You do nobt know the regulations o

policy at the Undversity with pegand to this?

A No .

WR. RINES: I offer im evidence as B-34

tne letter of October 5, 1064 te the Foundablenm

and the.Universiﬁy‘fbom JFD, A~0Q346, through
-8, |

| And as Exhibit B-35, the 1ett¢r o4

October_i4, 1964 from.ﬁr. Colvin, of the

 Foumdation, ©0 Mp,. Finkel, A-00349 and Q0350.
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 ($91& documents were marked Exhiﬁits
B-34 and_Bﬁ3§‘for ldentification.) |
'BY MR. RINES: - |

Q I méy-haﬁe asked you this before, but I
haﬁe'forgotten.

Can you recoliect a?proximately when
this meeting took place to decide on the use of
'your.name and picture?

A Yeé, you asked it before and I don't
recall exactly om app?oximﬁtely vhen 1t wes.

e _l gee; might I ask you, pleasé, to try
t@‘aéé@btain from your ﬁécofds_when that meeving
tooit place and.who was pre sent. - |

| ‘T helieve it was youv recollecitlon, .
Profasuor.Mayeﬂ, that you ¢idn't have much tb
" do with the LPV.

- % would liké Lo ahow you an adveriises
m@nﬁ.@nﬁiﬁlﬁd "ﬁ@#@lﬁ%i@ﬁ i1 the Aie", and btheve
“1s an ink notauion on thisg, suppiled us by M.
:Caﬂs, it says "4 page folder rcprinoed from NEDA
' JQUfnaI. "

Do you vecall ever having oseen that?
'A Tf_I:don”t recalil having seen this per-

- tlcular one.
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Q Would you agree ow disagree ﬁith the

statement in the last sentence that "Professop

Mayes subsequently made some modifications in

the LPV design so as to make it more sultable
for UHF and VHF television coverege '?
A SubSequenb %0 what?

Q I don't know, would you vead it‘in the

context and tell me if you vecall that?

A I cannot recall vwhat wmight have been

& paﬁticular reference which i1p made in this last
jparagvaph as ©o what modificationa they are'diéu 

- eusaing.

CAL1 I can say 18 that we continued Go

~work all during this period of time on vapvious
-models of Ghe antennas generally and seale models

for vapious applications to televialon and othew

poseible usen.
| Q g think I neglected to give the date in
the”handwrittén nece, the hendwwritien notation here.
It vas the NEDA Joﬁrnal'for November, 1962;: |
 NR. RINES: I would 1like to offer in
- evidence this as B-36 - "Revolution in-the
Adp." o

(8a1d document was marked Bxhibit
B-36 foy identification.)
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MR;.MnNﬁz Off the ﬁecord a.moment;
dlon't we alread& have a_hﬁévolution in
the Alp," B-337

MR. RINES: Lot's ca11_it "JFD Presents

the Log-Periodic LPV,"

' BY MR, RINESg

Q Couid you tell ws what is meant by

the words 'scale" in several of your answero?

A Scale models were refevred to in several

answeré. | | |
Well, ¢his is a principle that is widely

uaeﬂ.for conveniance'in'antenﬁa teatihg, whepe
the model is bulilt with qimensiona which would
diffey from the éctual antenna dimensions that
would be'ﬁsed in practlce, And a tgsting fre-
quency is changed to compenmaté fop the dirfer-
ence in siﬁe, a0 that the wesulis are an ocgur-
aﬁe indication of how the antenna would behave
if 1t were built witﬁ a different selt ol dﬁmén-
giong ox used al dilfferent freguaencies.

‘Q. And if phenoemens occurred that eculd

not he scaled, then you could not be sune, could

you, in testing that one frequency that a mere

- gealing of the antenna would give the oame opevation
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in a widely different frequency?
| A Well, I don't know what sort of
phenomena you aye weferring to.
We are primarily concerned ﬁith the

dimensions of conducting clements, and generally

the condugtivity elements 4o not necessarily have

to be scaled in order to gét & gnod indicatidn'of
ﬁhé performance at gome widely different frequency. -
| | So it ;s a matter'primérily of changing |
tha dimeﬁaipns of all of tﬁé clement structuﬁes. |
Q Well, is it not teue, fop example,?thaﬁ
évan the physical length of connécting bolts anad

screwn at one frequency are of no elecﬁrical sig-

'nifieamce, but if used av a much nighei fraqdency

are apprc#iable portions of the wave lengbh and
Introduce electrical varlationa? |

A You don't have a scale model unless you
scale tne sizes of the nuts and holt¢s and all the
pieces that ave used. in the antenna. |

Q 30 . that the sntenﬁas that you ptate wvere

made 1inm scale models were secalod even Gown Lo the

‘gize ol tho wnutc and the Lolte?

A Attempts were made to do this; it is

nob alwaYs possible to do it cutremely accuravely.
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Q Can you Hell me, was the scale model
such that you were making a plece of equipmont

smalien than op targey Ghan the intended coki-

mercial pilece of equipment?

A R In moat ‘cases smaliexr Than.

Q@ At what {requeincy range were the scale
models to operate?

A Generaliy about.500_megmcycles,'-3n abme 

instances maybe Trom 100 megacycles upiw- probably

- 500 megacyceles and above.:

Q | Conld you give me a ﬂpecificﬂilluatratidn{ :

fow exampie, in econnoetilon with an LPV VU antenna,

| intended for. operation 1In the VHF band, whal free- _

quencylwas the scale model designed,ﬁo:?“'

A I think in some ins@anceé we. used aflo
to 1 mcale'factorlso that the scale model would |
work frpé 5&0 toﬂélé@ megacyelém. |

| Q This would be in the UHP band, would it |
not? |

A Right, it would eneonpass that, and
then some. |

Q So that a scale wmodel, constructed in
ghg UHP band; would adtually at the Samé tine ve

an aetutl model for the UIF band, but something
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¢hat could be scaled for the VHF band?
A Yes. |
.Q Do you remember the irst commerclal
antenna of JFD that you designed, after you be-
cane associated with the'JFDrLabérathies?
A Well, I don't remember precisely whicﬁ‘
one was first. As.I said several times, the LPV

i

2U geries and the L?V'U serles were among the first
ﬁhat.weré put into production.
There were'otherlvarieties of ant@nﬁés"
" that we looked at in those eaprly months in the
Iaboratory; Whiéh never reached production,
Q - Leb's Gake the LPV VU series firsta
Do you récolleﬁm;'rdughlyy.ﬁdw maﬁy
eleﬂenta were in the {irot scale model that you
 made? N
A No, I think there is a picture in some
'._of_tha'aﬁvertising brochures of thét aﬂtemna{-
Qe May'l give you a bﬁochmbe and ask if
 you would ﬁry to pick out -= I am ﬁ@t:asking you
 £0% the very fiprst, one of the fipst. -
.A ~Are you'asking for antennas that were
put into'production?_

Q@  No, Wr. Mayes, X was interested in what




rof

Mayes -~ direct /
i,

"wan one of the first types of LPY VU antennas that

you designed for commerclal use,

A Well, we discuﬂsed that thls morning.
You were given a drawing'which'was made in the
Champalgn Laboratories, of one of the ver& earliea?l
LPV VYU antennas, |

Q That would be the LPV VU-187

A Yes;

That was one of the early ones.

Q would you explain what the number 18
- means?

A That refers to the number of elements .

‘on the antenna,
. LY

Q  And were we %o speak of an LPV VU 6,

that would be 6 antenna elements?

A Well, for the most part I think this

ie ansindication that has been followed in mos®

- of the model numbers. It may or may not liave been

faithfully followed, but 1t was at leant a designa-

tion that was put on the original. engineerdng pro-

gobypes to refer to the number of elemenis,

Q Subject to coryection Lf there may ove

‘a deviation from this general polley, is it fair

to state that LE we speak of an LPV VU plece of

140
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equipment with a number after it that that number -

repreaents the number of antenna elements in the

arvay”?

A Yeg.
@ - Can you teil us the sallient differences

in eounstruction between the LPV VU~-18 and the LPV
serles of antennasn?

A Well, the LPV series of antennas haé a

.'Binglﬁ alumdinum boom that supported all the elements.

The elements were placed oh the Loom and held %there
by means 0f dlelectrie insulating members.
And there was a ﬁ?gnapﬁaed feced line that .
was used o connaect all of the elements together.
The LPV VU's, and I Eelieve the first

sepies was that produced for sale by Sears, were .

conetructed -~

4] Excuse wme, do you mean Sears Roebuck?

\

A Sears Reobuelk, yes, uwere coenotructed

with two booms, which were uged both fox mechanical

support of the elements and also for connecting

the succession of elewents to tho tranomiscion
line leading to the receciver,
The R2-boom antennas were --= let's sce --

the two beooms were separabed with a number of

I
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dieleetrlc spacers and the connection of the
eliements to the individual booms was by means of
metallic brackets.

In the LPV éeriea thers were a certain
.ﬁumber-of diriven clements, and fthen additional
parasitle eiementa whicﬁ were not conneccted with
the tnansmihsion’liné.

Iin thé LFV VU series there were no para-
Bitle elements. | |

B R éﬁaw you an adVQrtiaing sheet, idenbil-

fied as Sears LPV, at the top, which was B¥-32,

and ask you if what is ohown Fheve has‘amy bearing
on youyr Jlast Gesbimony. ;
| Is this the kind of aﬁtenna, the LPV VU
'antenna‘you are btalking aboub?
A The one at the top of the page iv that
| tjpe of.umtenna. . ’
ﬁﬁ.'ﬁimﬁgs I weuld like 8o ﬁut,iﬁ.@vié@ﬁé@
thin document, which secemn to be page.léTe.of a |
Searse eétalog, and I don'g kﬁaw the date, as
_Eﬁhibit B~37. And thio is BT~32;

{3aid document was marked E:inivit B-37

for idenvification.)

- BY NR. RINES:

pp——
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Q You used the words "transposed feed line".
Perhaps I can call your atbtention to a blueprint of

Cthe LPV=6-1, drawing 50451, suppiled by counsel,

updated to October, 1966, and ask if you would
indicate on that diagram what was the transposed
feed line of the LPV series?

A The uée of the word "transposed"” in this
inastance ﬁad a meechanical eonnotation, in which tﬁé

two econductora of the line asfually cruss over o

 mid-point between adjacent elements on the antenna.

Q | Would those be the crosseé that appear
between successive anteiuna poaitiohsp for example,
the refe?énce numeral 11 ferminates on one of the
elements of this transposed feed line?

A Yéa,‘ |
MR, RINES: I would like to pub in evi-
_'aenee as Exhiblt B~38, this LPV-6-L blue-
pfint. ﬁ
{saia dogument wag marked fop

identificasion as Exhibit B-38.)

'BY MR. RINES:

Q I would like t¢ show you, Fr. Hayes,

the two JFD Electronie Corporation drawings Nos.

52720, LPV VU-15, and 52?30,.LPV Vu~-18.
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And I would just like for you to conflrm

cthat these are the antennas of the series that you

-are now talking aboutb.

A I am no% sure that these drawings are

‘acecurate as to mechanlcal detail, but these are

at least similar in appearance o thoge which were

developed for Sears Roebuek in the fall of 1963

.and placed on sale ln ear1y<196M,'I believe.

I think we can refer to this document here

;wita vegard to the sale.

I will corre@t my Pecolle@tion about when

“they wewre placed on sale. The dases given are

December 31, 1963, February 11, 1964 and Jawuary 8,

. 1964,

Thase drawings were made in December,

19639 they were‘devélaped in the fall of 1963 and

1p1a@ed on sale in 1ate 1963 and early 19064,

HR. RINEu I-woulu like to mark €2720

as Exbhiblt B~39 and SETJO as Bxhibit B~40.

(Said documents were marked Lanivits

B~°9 and B-&O for . 1dent&£xeaixon.)

BY MR. RINES:

Q S note, Profescor Hayes, that you used

as a reference for these dates a summary thet was
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handed to you by Attorney Cass, giving the dates of

“firat production of the various JiD modelsn.

{ would like to put that sheet in evidence,.
as Ixhibl¢ B-41. | |
-.(Said document was marked Exhibit
B-41 for iﬁen@ificatien.)
BY MR. RINES: |
Q . 'This may be of no significaneb, Mr. Mayes,
but you seem to have some reservaﬁien'in a recently

previous answer %o the mechanical dimensions perhaps

" not being the same.

I jus% wonder is there any significancu
to that statement?
A Well, the way these brackets are shown I.

think 1s mnot accurate wlth respect to the type of

brackets that we used in the eonstwu@tion_of the

antennsa,

Other than that, I think the dimenaiqnél
are probably eorréct.
Q You mean this is not a3 blueprint f{rom
which the actual anﬁennaa wera mamufactured?
A Well, it eould be very.wéll,- it ia Just

the matter that thé piecture, slnee 1t is perapective

dravwing, would show differont deteiling with regard
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to the brackets. Aﬁd it may be That they used
different brackets when they asscembled the antenna
to thease dimensions given oﬁ ghe drawing. |

Q@ HMight I ask you to indicate on the
grawing, in red, and X am'referring now %o Bxhivit
B-Hb, the tﬁﬁ boems that you have Peferre&'tc?

A Ingicate how in red, with arrows?

Q I was going %o suggest maybe we eovuld
moke some numbers -- 1 and 10, |

You mentioned some insulating spacers.

I wonder if you could just number them "Pigure 2."

 One of these Smsulating spacers scems o

" be et the far end.

'.A_ ':There.is one at each end,
Q@ One at eaéh énﬁ?
A | Yes,
.7Q | Calling your at@enmioh to the spéuer at

- the small eud of the antenna, I notiece a section.

of transmission line that seems %o be held by a

member to which the arrow "Ho. 12889 ,0001" is.

applied,

Can you identify those parts for us?

A dn whoat way?

Q  _ What.is the function and purpose of that,
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nuiber to which that arrow is inaicating?

A Thatlis a dielectric support member for
the purpoase of holdin@ a rigid.wire transmisslon
line transformer in position,

4] And the position that %t is belng held
in is a_positioﬁ from underneath the lower boom,
19, qpiin foont of the antenné,.then back and to

a palr of weans that conieet that transmission

1line to the booms?

Y Yea,
Q@  Is 1t necessary that this construction

that we have just described be keptfrelatively.

‘ripld, relatively fixed im position?

A The prﬁncipal requirement for‘support
is %o maintain the_éeparaﬁion betiween those ¢two
conductore as accurabely as possible.

Q You ﬁ@uldn“t want 1% to vary with the_.
W1nd‘vibratiun or anything of this sort, would
you?..

A - No.

@ Now &he autenna 1s supporkbed on the

. mact about where?

. In thie position,

Q@ .. Would you sort of draw the mast in s0
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| that we can sce the pogition of support?
Olay.
And I notice there is an.inaulating
Bpacef you héve'also given the number 2 there, and
I présume it is for Che pucrpose of keeping the
boons at a desired digtance apart?
A No, it has é multiple purpose..
Q Tell me aboﬁt that. |
A | It alaso inaulates the mast from the
booms thewmselves. |

Q And the region of mounting to the masg

8 at tﬁam insulator in this case?

A “Yes, thal ié actually a pairp in ¢this
case fwo inaulator%, of the same variety that
are uaéd elﬂewhere:Oﬂthe antenna,

Q We seem 50 ?mﬁe a plurality of dipoles
that are connected toiuhe.upper hoow and a plu?ality-
that are connected to the low boom;_ié that a fairp
étutement? | | |
(~ - A WQil, I would say hﬁlves‘ofrthé tipole
ara éonnected'éo one boom and halves ﬁo ﬁhe other
boom. o |

' _ @ " Does this diagram incdicate pow faxr the

booma are spaced apart?
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A I don't believe, 1%t doeco on this par-
ticular draving. There is a reference to a paré
number on the insulating wmewmbers, which should be
dimensioned, ,

mﬁ. RINES: HMay I call for the production
of'that, please, '

MR, CASS: What is that part nuasber?

THE WITNESS: The part aumbern is 12395-0001,

BY MR, RINES:
Q@ Would 4¢ be & falr statement that the
LPY VU-1%5 antenna of Bxhibit B~-39 has the same

construetion of the upper and lower boows, 1, 1f,

the gpacing insulators in substantially the same

positions, the transmission line feed af the end

ao you have deseribved, the rigid part 12449 ex-

" tending below the poom and eounected thereto

rigildiy; the insulator back frowm the end of the

boom at whlch the wast mouats the antenna, and

the pluralitics of dipole elements, omne set cou-

"nectbed with one beom and the other set conncoted

with the other boow, and cxtending geherally in
opposlte divections to form the palrs of dinoles?
A Mell, ¥ uwould say dipole halves where

you salid dipole elements, and I would change the
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statemént a little blt with regerd to dimcnsions,
The number of dipoles ave different on {bis an-
tenna with regard tolall of the dlpole elements
éﬁd the transwmission line transformer that is
employed on the frontQ.

Q But apare fqom the numbeyr of elem@nts
my statemeht is & faié statement of the correr

spondence between these?

A CWith the ahéngem I suggested, yes,.
Qo Can ydu tell me when you Tirst saw

elither the Blonder-Tongue DART or GOLDEN ARROW

antennas, Plaintiff's BExhibits U-1 and U-37¢

A Neo.

Q@  Did you evéé sae them?

A . Yes, |

Q _' Do you thin% you saw thew shorgly alfter

tﬁey came on the.maﬁﬁ?t?
| A'. i don's kﬁqﬁ; I dontt know when they
came on{the:ﬁarkeﬁ 36!1 caglﬁn“t_say the f{irst
time I aaw‘them. |
Q Do you reecall the eiréumstances under
which Ghey were-cﬁil@& Lo y@ﬁr'aﬁtention?
A ¥ believe téey were sent to the JFD

laboratdry by Someo@éfin Brooklyn; probably, at

150
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some time after they became avaliable.

MR. RINES: I would like ¢o call for
the production of the documents associated

with the sending of the antennas, if there

are any, and any purchase s8lips or involces

relating t¢o the purchase of these antennas

that the witness testified uere sent to &he
labpvataries here in Chicago from Brockiyn,
THE WITNESS: In Chawmpaign.
MR, RINES: In Ghampaign Trom Breoklyn.
MR, CASS: As far as he kaows.
MR, RINES: Yes, the witness just besti-
fied that he recéives theéem he thinks, frdm
Brookiyn. : |

THE WITNESS: Well, they were not sent

ko me, they were sent to the JPD Research

- Laboratories, not to me,

MR, RINES: f%That Lis all X have at €his

time,

AND FURTHER THIS DEPONENT SAILTH HOT,
{Whereupon, thiso deposition Was
adjourned at 5:00 o'clock p.m.

sine die.)




