
•
1;2

IN THE UNITED STATES D!STRICT COURT

•

Rules of Civil Procedure fer the United -States

•



•

•

•

MR, BASIL P. OOANN
(Merri.m. Marahall. Sh.plra & Klose
30 West Monroe Street. lOth Floor.
CbiaalD. Illin61s).

on behalr of the Plaintiff and
Counteralsi. Defendanb;

,~.U1" ROBE1~T H ~ H}II'JEB
(ni ue s & f{], ne a s

10 lI'03''; Ofr:l.ae S'li\\)\aE' 0 s

Boeton 3 Massa©husettap5

~R. RICHARD S. ¥HILLIPS
(Hot.ren, Weiner. Allen. Stellman

&1 [l~©{~©r~dll

20 N~ Wacker D~iveu Suite 2200v

Chicago. IllinoiS).

on behalf of ~he Defendant
Bna CDunteralaimant;

MR. SIDNEY N. FOX
(Silver~an ~ Cazs g

lOS kJes/t, 'i:\da:~n.l Str'ee.t~ Suit_~ 190Qj'
Chicago. Illinois).

on behalr of ~Qunte~ela1m

I!)ex~endaurt"

153



•

White .beet of Notebook TV 6
A & B u-z ...•.......••...... " ..

162

168

"ASWOiult on Pe:l:'l:ection" <lld1i~r"

tiIMElliil.mi: of JFl:)) IJ,lppel.1lring in
W1~~~'·~~'~'1", """",.","~~", "''''''''I''''=1~"'G~[..,"'W'!-1)."",,~ i;) .... _'ti _~'1<", d-§"""~~J.if".~~ P

Vol .. 6f» No~ 7""t(l.~1'l}~'0Q.C"~"","~' 169

•
n-49

!e;], 10'8'! shee e (:!)ntldl;l.ing ske tch
dZ'~'~i¥'n by Dr iJ ~~t'i1ye~:J ~ ~ -.. * Q \) '" II Ii> ~ $ ill 01

Report No. 6o Qll. "W<\1V® Propogm"
t10n on Smooth and Periodic
Structures and Applicetions to
Af~rter,n.'l8 D®signi~" GI f1 oC! f, ... q '" e ~ ... <l ~ .. <>

1,'1

112

•

Page 2 of Antenna Laboratory
QugrterfY Engineering Report No.1. l~l

CJI1?rra;l a.rt:rtc l(~ ~rrrl;dt:Lt:l~,d H ikn
A~.'4,@AI' n£ YnQ_D~.~,~~1~ n4nnlc<l,"J.I.i.,;~ ""'';i'''~ ~ ,;; w.:<. .",,1~(j;}} &.. ',,",.,,, ~.~ 0''>o;,..,;,w f"," ~""II"'4" .\C, .....

I;)J.(l£:€t'·Ul~H),~t <Ill etv <I' 1lI til e 1I ~ <l" .. "''' ~ \&.(;j "" ~ $" .. " 20)~



•

•

hav1~g been heretofore duly sworn~ testified

•

material,. or clipped material, Q fellow sheet

fu This Sicetch is an outline of an antenna

which describes scme or the perimeters that are

sketch is not complete in terms at details showing
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•

~------------.
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the el~.ents. but rath8~ Just shows the outline

Q It was our guess that that was probably

an antenn~ of the type elt,her shown 1n Figure 1 or

an indiaation bere thattbe D08rBtion Is fund.ment-e

ally different In terms at the sketch of th.curreDt

distribution Dn one of the element e·, ~hlch ~hOWB two

Q But 80 far as the logarithmic rel~t1cn=

•
and the constructional details,. woul~ it be fair to

Q Can you tell me' in whose hand is the



• I

t1,,~itil~g on th:ts f'iE'8t pagel?

A Not absolutel, aertaln about it. but 1

Q And would tbe 4 grapbs fOIID.iug thiB

first sheet be experimentally obtained plota ot

156

the perto~mance or this antenna on the dates indi-

second ye11ow·sheet,

•

A It is the. art,me: antenna structure~ basic~

ally~ except for the tilt

A Into a V shape, yes.

•
Q. whose hand this sketch is?



•

•

•

reprB8ent the performanaB tbat was obtained with

this Botenna on the dat.s indicated tbereon?

Q Can you till us how it happened that Mr.

Carrel pBrform.d these two sets Dt tBBts that ••

have been GisaU&8inl. if yoU reaall?

after ~.lgbt Isbell bad developed the log-periodic

dipole array, and we thought there wae probably a

atructure th~t mathematical analysis wou~d be

We also discussed the pDB8~bi11ty of

making some modifications and variations in the

whi@h was not present in the Isbell antenna~ One

ot the modifications that we diecuBoed was the



•

•

f4aye s- dj, rae t

interesting tor Boms applications. but nat pBr-

Blnce the gain dropped rather tban increasiDg in

that easen

And at that time" the idea ot the PDSB1~

bllity af operating the BIBmenta in tbe.tbrBe

halves wave lengths rather than the halt wave

menta to verify whether or not thiS was ~osslble,

was·as a function of the angle the elements make

with the axis of the Btructure~

A Yml. Actually the angle that!. shown

in the draw1~ga is not the included angle ctthe

158
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of the ~eeder line to one of the dipole halt

•
the sketches wOuld be 18c de as -= the included



•
did he actually write. theals relBtl~1 to this

type ant enna r

typer, I presume'you are talking about the dipole

you have just been testifying ~oncern1ng~

159

•

•

RR. MARl: I think there 18 Bome possible

,contusion hereo The antenna that he haa 1m-

.Bd1ately beeD testifying about Is that Bn-

knowledge, in his thesis discusses Isbellaa



•

- -----------~----~--.
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80 X believe there ere no differences oth~r

A No thesis w8B~atuBlly dans an the ny"

•

•

Q Do you recall whether Mr. lcibell discussed

woul~ re~sult ~hen the dipoles were made- longer~ that



• Q DO you recall whetber Mr.IBb~11 bad

d1Bcu~s1onB with you and Mr~ Carrel about this?

161

A He did nat have anr diBcuselons with UB-

•

•

that you had these dlscusaions the~e were on the

of telewisio~ receiving dipole antennas that operated

in the th~~e halves .~ave length mode?

Containinld1polea operating in the' three

Q And yo~ were also aware, were y~u not,

of ottier dipole arrays in which the dipoles~ in-

"and directivity?

A At what tiMe?

not one with vod elements in it~

Q Perhaps you will tell me wllat you mean
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•

ever baen ra~.ed fram in 11ne pOBitlanB to parallel

Y pOBi'lana faw lnarealed directivity Bnd Baln'

A I was not aware at the time what the

purpose mas of doing this.

Q Do you now know that at least one of

with the dlpol~8 in the

exhibit tor identification ihe

• marked tar identification aa B



•
Mayes - direct

BY i>1R. RINES:

Q On the third yellow sheet appears tbB

notatlDn, "'sl BQualB 32., degrees." And then

tbe aeDond y8110w sheet. 1s tor thBsB tBsts ad-

A Por tboB. immediately ralla.inB that

163

•

•

A Yes.

to B black notebook, b••rins DO leland. but the

first pale ot whiab 1& entitled. HpattBrn Nodal

LOB-Periadia LPDA-I",

we correct in assuming that that

tau is the Bame tau ••neianed In the Isball patent



•
Eilayes - direct

3.210.761?

A Yes'';

Q And what is the Zo?

A Zo is a characte~lstic impedance of the

feedsl' line 0

Q And thererore on tbis partiaular Bet

of data it would mean 100 ohmB impedanae was

mef:H'lured?

164

•
3

•

A Yes. well, not measured. was used for

the de.isn ot tbe feedsr.

Q Was used tD~ the desiln ot the feeder.

'rna,:: ©larifiea a pJOil'lt ro;~ us, D", Mayes.

Row. tbere 1. B blue natebook. bearing

BloDS ltl bindinB. "Tv6 A & B 0-2 BaBt Patterns a •

And •• 'aal1 yDur attention. about qu.rt.r~.BY in

tbe hook. to a vl111te ShE,st Cl,r I~aper. wh:l,@h is

emtitled "u oi' I I''O\UM:lat:l,01il! Pro,jeot",

Can you alarify tar UB what this par­

ticular ~"1a'i;e~>:tal. Cloill'llenc:1~lg ~l:l. th thl8 page,

rr~!jl!;'e6ent'f:3 in teJr~ri~s of "u Ol") 1. Found;':1.'tiOitiP!<:iojfH:t H ?

A Well. tbis partiaular first page shows

301\lB calc'Ulatiol1fJ that 'Mn','C made in the design or

am <U"l.tenm:l, f'ol:' receiving VHF t.e levls:!,on signal is,

Q Would It be fair to Bay that the previous



•
A Those teata were not made with any par-

165

ticular frequency b~nd .of operation

M'•.~EI~arfth ft"n4~~?~.l\" "_ , W Ill! j~"" ''4 'I.~ C 0,,0 ~," (~~ b' with no application

venient Ret of frequencies for tbe te~t in terms

• Notebook LPV-l did lie in UHF ban~?

•
--------- -----



• channels 2 through 13.
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•

2 ,at the Mayea and Carrel patent 3,108,2807

Q You mey recall at your earlier portion

of thie deposition. in ChicaBo~ that you stated

ained a 8~ant from the Foundation

to adapt tbls type Bnlanna totelBvlBlcD.

Was this project dene under that grant,

Q And the ~ort was done at the Antenna

•



•

•

And I believe I reaognl.eBob Carrel's

'~l1':1.til1g in some of the penc;U i"iotl~ti,n:lS tbat

ap11l0aJi'i thef:"le ~

Q At the bottom of this yellow sheet

thel.~e appeal:'sthe nota.tiolCl "3 equals .21'1" \'11 (?h

an inch 8y~bol fol1owin~ it.

Wauld it be corr~at to lay tbat tbat

r~al~H,llatiori of' i'll' 0 <l:!'U'NJl Q S in"U.oat<Jd a sl'll!M~i'lg

between the booms shown in tbe upper part or

;0EJ)~vt i 11g 0

Q That lBgnS~l would elthe~ be meaaured

A Well. it must be the latter, because

167

• ! psrDcnal~y teel
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sams atber aaleulation wbere "8" is aaBlau-

la~ed valuB whiah is not directlYB measure

THI WITNESS: It 1& true that nB" bBi

been uBed tor ather tbiolS relative to 10g-

periodic antennaB. Bowever. the DS· appears

Spacins, you mean?

MHo MANN: Are you convinced that in

this particular case it is --

spacing between the centera~

168

MR. RINES: I would like to h~ve

•



• BY riJR. RUlES:

Q I would like to show you an advert1se-

llleot or .iFD entitled "Aseau1t on Pel'fection"

169

•

•

appearing in Electronic Service Dealer. Volume 6.

l~o. 1.

And I would like to invite your par-

tlaul.r attention to tbe center diagram and Bsk

RR. RINBS: I would l1ke to .ark thiB

"A••ault an Perfeation" advertl.ement far

directing my question. DOW to the aenter diagram

Q Arid, near· the right=hand section. that



•
A Yes.

1,/'0

•

section. and I would aak it you could give me a

look like, the antenna?

Do you want.to include the disks in ~elation3hip?

•
at you have drawn,



•

A In what we aal1 a zoned lOB-periodic

171

•

Q Do the lensths of the successive dipoles

And the spacings?

And these particul

to be made Qt sheet metal?

•

Q Tbay look like teeth!

ma~ked for identification as Exhibit



• Q Is it correct that this antenna is fed

from the smallest dipole end?

A Yes.

Q In the material that you supplied us

with at the lant portioD of this deposition, you

1'(2

•

•

Bnd later at ColliDS Radl0.

kindly supplied tD DB. No. 66-11. ·WavB praposatioD

MR. RIRIS: I would l1ke to mark tbB

as thB editor.Bnd I wODder if you could JUBt

very briefly tell us what .was the purpose of this



•
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•

lof 1963, at whiCh cccssloti he heard a lecture

Since that recsipt or a grant for doing

this, we expanded the effort to include Bome of

atory sUbsequent to the

this ~aB put into the Report Noo 66-11~

Q In this report you reproduae a little

later same of the earlier worka It says ~~C©llinB

~... ~11

~Jj} til

•
you performad in connection with the log-periodic

It 15 true that this was

t2~ as the timing is



•

•

Nayes - direct

Q Do YDU know wbather DuHamel started this

work prior to Iabellis dates or conoeption?

A I dOD't know.

books that related to the lo~=©eriod1c dioole con-
=> '.. . ..

And unfortunately. tbere ia no date on

in connection with such antennas prior to the

•
~nna that you have



•
Would it be ral~ ~o Bay then that tD

175

tbiB DuH••• l aad Ore patent preceded Zibell'. work

with the thin dipole log-periodic Bt~uaturB?

A Yes~ on the basis of this dates yesu,

•

•

Q So that our noman~lature 1s conelatetit 3

G~e®k letter Alpha is used .to represent the an~le



•
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Alpha. what does it mean?

5 I wauld Bay tbat the angle Alpba 1s the

•
A Well~ there is more than one~

A I memn there could possibly be an angle

ant6nna~ and another angle Alpha tor Borne othor

•



•

•

is used both in patent e~hibit 50 and patent

exhibit 49 to represent the anIle included betwean

Q And in Figure 1 af Exhibit 50 the angle

beta 1& used to represent tbe aDlle defined by

the center portion of the upper or lower antenna

Q Now~ in order

•

there some critical width to the Dime of the ~ooth

element, C~ could antennas be ~ada ~o o~erate th

elements of different widths?

t t objective that you are 8e



•
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•

cussing an antsnnawhiab was dSBcr1bed in B

•

either an 1nvento~, in which case he can di5~

CUSS hiB own invent1on~ his own patent, C~ he

re you a~e justi 8d



•
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in asking him theoretical questions about the

operations ar antennas he may have written

MRc RINES: I Mould like to use him, as

I object to his being used as an expert by

•

•



•
Mayes - direct

1'8.te,llt Exhil1i t 50. yeu have S!:l;1d that the same

result as attained by Isbell, wbiab you show in

Figure 34 ft ~~1s achieved if we apply 'several per-

180

•

• Ore to the invention ot Isbell?

become emaIl and th®~ all,ow the angle

to zero~ the result

•



• Fig. 4 or your Fig. 3?

181

•

•

MR. MANN: I will object to the question.

I still think this whole line or inqui~y is

after the effective date of IsbellBs 1nvention~

attempt to establish, in Dr~ MayeeO oplniOn~

that it 1s pertinent, except iZ260far sa his

own opinion is concernedm

he w111 testify as to tae,ta, what was donee

psi equal to ~@ro?



•

•

•

A To my knowledge. no, no one suggested

itbero~e Isbell.

Q II that tbB DD8 ot patent 3.210,767'

p, . Right,

182
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•

angle psi can vary f~om 180 degrees to zero

to small values was aotually done by I6b~11 the

the result that ybu get when you change tbe angle

to small valueB which maks that particular antenna

/\

•



•

-------_...-

A I doa't reuall wbat was the smallest

angle that ISDell investigated, but it 1s dODU-

mBntBu in his report.

Q The only angles we eould find wer~ or

184

•
Q It iB Gorrsat that your veport. BO far

aa you know, has no technical errors uhen you

A So far as I know it has no technical

los=pericdiclaw?

A I presume they do s this figure was

•



•
t-

Mayes .., direct

Q I would like to show you page 6 of

unde~ date of 2-21-56.

A sketch at an antenna appears in tbe

185

•

•

A This appea~s to be a log-period1c ~heet

metal structure" in whiah two elements --

I think you should e'stab11sb a little more

baBis for Dr. MByeBO familiarity with the

Is be t.Btity1nl naw B. to what he Beea

THE WITNESS: I donnt recall having talked

ham been established to be competent to discuss



• BY !!if/.. RINES:

A I expect that I did. I followed pretty

J.86

I dDn~t reGall at thiB maMerit Bzsatly what tbe BO-

tenna was, no~ a di~au9alon with him about the

to the kind of thing you do remember ot that era?

• It Is mare from the etandpoint

Q Would you tell us that?

that X could '~erer to, rathe~ than havlns to

•



•
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colleotively as a blade. The blade would be one-

half of the lag~periodic Bt~uctura) which is the

subj~et of Isbel1 1 a earlier patent under the title

of iiijn1t Diredtional

•

a similar title~

In this aase one blade has been cutin

two pieces along the aXlE of the etructurG~ and

tben cne-half of the antenna blade hae been in-

8e~tedinto -- the teeth have been inserted into

Q Is one set fed by one oonductorand the

inte~8persed ~st ted by-the second conductor trom

·t6 tell trom this drawing;

suoh was the c ?

•
011



• ./!\ No.

Q Is there anyone whO worked with Isbell

188

•

on this directly who 1s still here at the university?

A Rot anyone who i& Btill here at the uoi-

MR. RINES: Mr. Mann, can you tell us

where Isbell 1s at the present time?

I could get the information for you, but I

HavenOt w~ given you that information

~ MANN: Maybe that was a dltre~ent

MR~RINBS: We would very much like to

• Isbell patent 3,210, 16'7,



•

•

I believe I told you yesterday. Mr. Rines.

that the 3.108,280 patent has been reissued

Rather than clutter up the record with

two different numberea wouldnOt you rather

ref@~ to the reissued patent?

have been illustrated in the form

11

Q C~n dipole eleme S 8S3UffiG other con-

•
Q Can the dipole elelnents,



•
Jl. Yes.

Q Can they be loops or wire defining the

190

•

•

Exhibit 50?

Pi Yes"

Q Can they vary in their thickness, that

isJ"the diameter, if oylindrical, or the width if

it 1s a flat DDB Dr a wire outline dipole?

A

the realm of adjusting parameters for proper opera-

Q We I 1 ev i e we d a moment ago, andlt ~eemed

to jibe with your recoll~ct1on, that these con-

cepts of the log-mperiodic dipole antenna came to

the first mention that we can find of this



Studies an Prablerns Relating to Antennas", which

I ask the reporter to mark as a-51.

(Whereupon. said page was marked

as Exhibit B-51 for identification.)

•
I>iayes - d:trect 191

•

•

Q You notiae the reproduction of your 8ig-

nature on the cover paiS -- tbat is yourB?

Q Are we correct that the statement under

2.3. on page 2. referrins to mero tooth width and

thin linear elements, relates to the subject matte!~

of the Iabell patent?

Q Zero 1s really a miBnomer~ because the

teeth of dipole e~ements always have ~om~ width~

Q And the word "thin" in terms of tbe

Q Now we come to report NO G 2 out of the

dated 31 March, 1959a



•
14aye s - 0.1reo t

And we also Bee a reproduction of your

192

And I w111 ask the reporter to mark this

said report was marked

•

·o~ 1~.ft.4.ifla.·lnn· aa ET,"~11b1h ~-~l? ,.!." _"""""A,tU""'" ,"""G~'<P'''''''' (Ar...~ ~'" .........~I!.J',£;} --",,,.f//)

there is a complete deBc~lption of the Isbell

There is a description) as t6 the COM~

substantially identical with FiGure 1 of the

•

Q The logarithmio formula given for taus,

and the length variation and the Bpac1n~ va~iation?

Q And the end teed at the Bmall end is

It is not clear from this drawing

end is the feed~ although pre3un~ablys 8ince there



•
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is a piece of transmission line shown on the

small end, it could be read into that figure.

193

8 Q And the description being described on

•

•

the lefts does that make clear where the feed 1s

applied'?

A I find no ~eterenae to tbe reed point

Q, Can you tell us I'lhat is the f'eedel' men-

t10ned here with regard to which the elements are

The transmission line. which leads

A Well. there 18 B set Df terminals shawn

here, and there 1s a set of terminals shown here

terminate on the dipole?

Q Where did the terminals at the lower end

A



•

•

Q Where would that be fed?

A It could be fed either way. I meaD it

Q What is shown on· the diagram with.. regard

A Well, there is a pi~ce of transmission

line shown 111 the d1agram:·on the small end.

mission line No~ 14 and 16 shown extending from

A In that caBe there is an ~ctual generator

Q And are the numbers 14 and 16~ the

•
transmission lines t carres~ond to these

Q Is this a directional antenna~ and if



• so, in what direction?

A Are you Bsking whether I know that it

is a directional antenna?

Q Yes,

A YeG, it is a directional antenna~

A You maan J did I sign it?

195

Q Yes"

• A ! presume I did, slnc~ mys1gnature

•

connection with the datea given on that?

A Well; not neceBBarily~ There is no

oonnection ~mally~ 9ther than approximately,

within a few weeks of that date u5ual1yu

Q And this is not the orlgi~al document

a mult11ith maBter~



• Q In other words. tbere was another set

of copies of this report that was made first on

lllultilith?

A These are printed by using a multi lith

master. I actually signed OD the master itself

Bnd then it waH printed tram that master.

196

•

•

Q What is the next step that is customarily

performed after you have signed the multi lith master?

A I dOD't know. except that they bring me

the rnultl1ith master, I sign it and they take it

away~ so what they do with it afte~ that is up to

the pUblioations office.

I premume that within a few day. it

goes to th~ printer tor pUblicat1on~ This u9u~].ly

O!HlUl:'S aftel' "vl"e nave had a enane e to r",au the

proofreading process that may come either before

or after the signature» usually betore u

Q You have, no knowledge yourself then of

dO'-You know ~hat printer was used?



•
!'layes - d:!.rect

A Well, I presume that the records would

be in our pUblications office. The personnel of

that offiae usually rotates rather rapidly, so

that; I donlt !mo1t1 whether anyone ~;ho is l'resent;ly

there would have been employed in the office at

the t1me of this report Rnd would have personal

kno"lledge of it;.

19'7

•

But I Presume there are some reoords in

tbat aftiae. or if Dot. in the electrioal BDmineer­

ln~d.~Brtment office,

There Is at the end af thll report a

•

I wander whether yauDeD tell me what

is the general practlcewlth regard to the dls-

tribution of this mult11ith ~aport to these pecple 3

who hanales that?

A The publlcationa ottiae of tbe eleotrioal

engineering department~

Q Are theBe ~epQr'ta requ1ved to 'be Bubmitted

trom the government in payment ot the quarterly

period 6t work,cove~ed·by the reports?

Do you know that?



•

•

•

A Well, do you mean at that particular

time. do thoy have tD Bubmit this report betore

they are paid for that period?

A No,

Q You don't know that?

A To my knowledge. they do nDt have to

Bubmit the report in order to reoeive payment.

Wall. the payment I think 1s made. before

don~t have cosni~ance of the actual financial

business manager in the department oft1ceo

Q Who' was the business manager at that

appears to take about a month from the end of the

Is that the usual practice?



•
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•

•

par'l;1eulal~ dates. The e cner-ae e s aya that t~he

report should be issued on the last date of the

month eubaeque nb to th\> I"eporting pel~iod.. However"

this is not IlHHmt to imply that this is the actual

Q Well. it certainly seems to have been

followed in connection with report No, 52.

A The date WBB applied then. but tbat does

nat necessarily mBaD that the report was either

prepa:r-ec1 01:' d~,stli.'i1:mi;ed on that date 0

Imowl'i.ec1ge. :l'E!quires ~;l1a'1; the l:'eport 'be done , b(~

avallable:> at the end of the month, of the 181.8';,

month of the report period. is that co~rect?

A Wall. "requlli.'ea" is too strang a stats-

A There is a statement in the contraot

~elatlve to the preparation of the reports on

the last dBtb of the month Ruga.adios the repDrting

to imply that that is the actual practioe&
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•

,

Mayes - dlre~t

Q And in connection with Exhibit 52 that

would in fact have been 31 March~ 1959?

A That is the date that appear-s , yes. on

the report.

Q That wauld have been in compliance with

the C oncr-ae 'i;;?

A That would have been the last date of

the month sucaeediog the reporting period.

Q 'J.'lu:mk yCl1;t,

t'i'f~ cHH.'B unable '1:;0 find in any or the

BOY test. relating to the eftect on the variation

or the boom I,paaing or either the Isbell type ©r

A OhJi~re s ..

Q Would you be abletc oall our attention
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A

Q.

Yes. laok in Carrel's thBBiB T952.

We shall examine tbat.

•
A It may be tbat •• supplied you witb a

Xer.);jC (lOpy becll.ulSl:l that It'epoy.'t ha s been in teN"ix'if,}

demand and baB beeD reprinted Beveral tlmsB.



•
l<1ayes - dlre('rt

Q We will look agBin Bnd seB if we can

find that. but I don't recolleat It.

A It is in his thesis.

Pc I beHeve you w:l.ll also f:tnd~.t in

TR-47 OD the resonant V antennas.

Q We ahall look th~r. agaln~

(Recess.)
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D""'~...

a footnote is stated to ha~e been pr~eent~a~t the

terith anriual symposium anl·the USAF Antecri& Research

Would you please explain to US~ Dru Mayea,

the mean resistance level ~f the antenn~ v~~sus

the value 6f the feeder 1mpedanceg

with respect to the mean resistance level, also



• Q Now the latter curve. relating to the

standing wave ratio. here represented by the

letters SWR. is the upper. almost hori.ontal.

curve?

A Yes.

Q And the mean resistance level is the

upwardly inclining lower. curve?

202

•

•

was varied for these tests from the Sq ohm to the

150 ohm value?

. Ij~ B:~r chang,inf2; th~; spacing beia'Jeen i;h,..6 ttf}O

booms of the antenna~

Q And that spacing was done between what

val'L\e~1 of sepal:"at:loK'j., :t~oiJghly» as you l~(;:mem.'bel.~?

A I dongt rernember~

Q Can you find the notebooks that contain

the data on the basis of which this curve was

Q Are there other ways to change the teede~

impedance than by changing booms?

Q Have tests been carried out here at the



•
fl/aye s •. .d:trec t 203

•

•

~very·'t1rne you w~nt to ~rike- B ahange~ whereas it is

oonvenient to ahBnlB impedanae by m.~ilY separating

the two booms and ua1ng a con~tant d1ameter~

Q Are there oth~~' ~aya that ~ou ha~~ changed

Ii,. No, !:laBia",lly t;he 1ml)~;l~&YW is cietex'm:ined

by the d~,ametBI' of the boomli! and 'i;he spatting, De

'£';'1:< cOUld. of cc:uz·se. e hange it by in~,~;~:I:­

ingsOOll\1 :l.nhollwgene:!. t;y into t,ne 1111e"' such rid" 1;1.

plastic sheet. or something like that, We have

done th;[B bu:1;. :l.n Iii very limi tfilll Illl~mH!r 0

Q What 11 ~hB conclusion to be dr.wri from

this ~es1stance level curve?

creased~ it inoreases with an 1nc~easins feeder

impedance level~ The mean resistance level is

somewhat belo~ the impedanoe of the feed line which



•

•

is used.

Q What was the impedance Df the feed 11ne

A It vB~1es from 50 to 150 ohms in this

particular graph.

Q- And to what kind ot a 3ystem was that

feeder connected, what was the impedanae of the

system to which that feeder was connected?

Q And that had a characteriltic ~mpBdance

20L~

•

A Wells that was either 15 ohms or 50 ohmB~

I expect it was probably 50~ Moet or our impedance
,

meters have 50 ohm output~

Q So to work with your 50 ohm equipment

with a teeder im~adance that was nea~ the lOwer

ohms?
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muoh wider ranle than 50 tD 150 by using the 50 ohm

Q Did you notioe 80y other performance

characteristics, radiation characteristics, of the

antenna that ChBDISd with your change or feeder lm­

pe dane e '?

A Our experience was that the radiation

pattel~lfl depEmded c0"(l:;;>Y :Ut.tle upon IlhBl1.ling the

characte~istlc impedance of the teed line~

Q And are there any testB Ihowing that?

There probably are, but I have not seen

Q We .ere uDable to find them in the note-

books you gave US~

Q So is it a fair statement to say that we

have not yet been able to find any laboratory note-

books or data that supports the c

A Well, this is laboratory information.
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A No. I aanlt find that other than ~- you

aee. part or thlainformatioD 1s calculated and

part of it is exper1mental~ It is possible that

Bob Carrel still haa the calculated and the axperi-

"He either took it with him or threw ~t

! hav. not been able to loaate 1t in our

MR. RINBS: Do we know where Robert

MR~ R!NES: We would like to find out_

I would lik~ to havo you mark as" Exhibit

8-53 the Car~al article 'entitled,



•
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Q Would you make a quick compar1son. pleasB,

•

•

tereDces therein?

to anybody. I don't Bee what will be gained

here by having Dr~ Mayes read them and- point

out the dltferencea~

the witness whether he knows of any differences

in thess two a6cumento from the,disclosures.

A Well;! don-at know or any, but I can read

them word by word, and aee it I can find anyo

No , in order to help you on that sco~e,
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tlle Patel!'!; Office has lnd:lcatecl that rna:tter enclosed

in heavy braokets appears in the original ODe but

torms no part of the reissue.

There is DO matter in heavy brackets in

ths disolosure of the specifications. BO thae as

far as the Patent drflceis concerned they are

identical speoiflcatlona~

conoarned 3 they are identical~ I think it

Q Do you recall the circumstances Burround-

lng the application tor this reissue patent?

A Not very clearly. It has been aome

t1me~ I donUt remembe~ exactly when i~ was done.

t the Patent Office to agree to oon-

•
Q Do you ~ecall what the facts in that

Q ~esJ the facia set forth in that oath,



• why a ~ei8sue was to be made?
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A No, I don"t ramamber Dow,I don!t remember

what the oath stated. no.

Q Do you re~ember whether you supplied those

h~ doesnnt remember ~ha facts, how Can he

remember whetiler he supplied them-?

faats and not remembe~' what' they

MR g MANN:' Fact~. in conneotion with the ~-

MHo RINES: With the Btfidav1t~

MR~ RINES: ! ·would like to call fo~ the

production of the affidavit of Mayes and Carrel

1e history of this patent?

• like to call £02 t!16 .prOdlJctlon ct· the- affi-

8 and Mr~ Carrel relati to
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that. relatiog to thOBB affidavits.

correspondencE. I donUt know what it ls. but

I am Quite Bure that •••111 take the position

that it is privileged aommunlaation.

MR~ ·RINES: I didnDt say between you, I

All right a correspondence between whom?

between Dr~ Mayes and Mr~ Car~el relating to

And any correspondence rel lng to this

Foundation, as distinguished f~onl ita ~ttorneys.

Do you recall, Professor



•
. r'lay" s •. dil?eC t

o~ig1tlal patent or reissued patent?

fA None.

MR. RINES: ! want to go on record as
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Prote.Bor Mayes. Bnd your aandor in this

Unfortunately. I canBt close It, because

the mate~1al that I aBke~ you about that was

to us yet4 We understand that JFDoa counsel

is goiog-to have a chance to look that over

Grant tomorrow'morning, and maybe he.can cla~lfy

some of the matters we wish to talk to you about

In that event we canalose your deposition,

but until we. are sure of that~ we will have to.

leave it open at this tlmea

• this deposition was adjourned


