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PAUL B. WAYES
having been herstofore duly 3wéwn3 testified
further as follows:

Wiﬁﬁgﬁ f”ﬁ% LHATTOH
BY MR, RINBES:

a%@? Mayes, we wish %o Lmamr you

)

for making avallable to uws bhiszs morning the

w
laboratory nebtebooks that we reguested and for

gficwing us variows anbenrnas in youp lab@fa@@ﬁy&

oy

A would like %0 ask you a Pew guestions

&

about two or three of these pesord the fipast

&

e

bBelng the green sardboard

pound wé@@wt; about an
inéh[@@ B0 %&:~ beavring the lebel "LPV-1%,;
Theve are, at Gi@ COENETe zﬁeﬂ%@‘q@ Loosa
wiite Shé@@ﬁa amﬁ‘tn =3 @mmwﬂn@iﬁﬁ.ﬁith-th@'%@ﬁn@
marerisl, or c¢lipped material, a 3%@1@% sheet
veardng the dats 6-15-38,
I w@ul@

like %o ask you what that skeich

on the yellew sheet dated 6-1%-%9 1s suppossd bo

Tiis oketeh 18 am cutline of an antenna
which deseribes S 0ReE @P the perimebers that are
used in the ﬁ@nm%?uct;@n of the antenne. The

detalls showing

I
-
b
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£
[
]
e

'“ﬁt % ls not eomplete in terms

4
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Mayes - direed L
- | S . o
bthe elements, bub rather Just ahows the oubkline
of the elements on the antanna,
@ . - It was our gusss that that was probably
can antenna of the Ltype 21ther shown in P gmﬁ L or

Figure 2 of Tebell Patent 3,210,767, would that be

COPreeS
¥ tt 1 of that tvpe. Yowever, theres ig

aﬁ invi@ tion hey c‘ﬁhat-th@_@@erati@m-is fundansni~
ally d “ﬁfﬁefent in terms of the sketeh of the current
distribution on one @ﬁf@h@_@l@a@nmuy‘ ihieh Eh@ua Gwe
zeves of the current bebween the oxbtpe
dipole.

®,

@ - Woumldé veu explsinm whal you mEan by "aife.

Papent eperation” in 4this conneetion? .
A Thio indieates that the dipsle was of

the order of bthree helf wave lengshe long, vather
chan one bhalfvwave length long.

- . . I T N T
80 fer 28 %the logarpithmie welation-

&3

n
oot
(54
&

ship between Buccesslve dlpoles, succassive spacinge,
and the construetliensl details. would 14 be fair o

e oy e b vy 2 & o o ol T i YU, S = Ty ey
aay that this is the construetion desoribed in thad
o
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N
wirlting on this first page?

A Fot ahsmlu ely. Luﬁﬁ$in about 1t, but I
think 1€ waui@ be Hob ﬁwrv 1tg,

& ind ﬁ@ulﬂ the 4 praphs following %his
firast shseb he @xpeﬁimmm@aigv obtained plots of
- thre pevrformancgs of this antenna oun tas ‘dates iﬂdgf
catpd Ehevgou?

&

{8

=

A f ow we eome £0 A seeond yvellow shes®,

top "3 Lawbda over 2"

h@&@img the notation ab th
thin linear slements . wharelin the dipole slements
a§@éa§ to be bent inwaprd Sfrom the iﬂ,li&@ ap
stralgnt @@Bl@i@mrﬁhﬁﬁﬂ_gﬂ the Tirst yali@w'%h@eﬁg.
5=-15=-859, at an zagle indicat &'by the asy@bol psi,

Can vou tell us what that sketebh 1w

ativ, oxcepdt Por the Bilt ferward of the ¢

A Tato s ¥ shave, yes,

a3
o
&

iz L8 .4.- ca T owm onad vs o gy g o R i g B 3 e
vou krow in whoss hand this skebeh a9

I think %his ig probabdly alszo

)
¥
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‘Mayes - diregt 2

immediately Following this @@@@ﬁ@ yallow shae®
ﬁﬁpft eat the performance that was guhained wlith
thisg anﬁgmma on the dates indicated thereon?

A Yes.

&) Gan yeu tell us how 1% happened tha% Wy,
Carpel @@ff@?@éﬂ these two sebts of Lests that we
have bheen @g$ahaamﬁgy ir you ﬁ@@éll?

£

A& Well, I renepver discussing with Beb

-

be eh-while Emahia’g

B
]
&
{3
e
¥
&
¢=T)
4]
&
v
[50)
cF
=
£
[
&
Fade
&3
iy
e

ak %%ﬂ_tim@ that he was easting sboul fov

Fae
s
& [
&

possible thesls materinl., And this wag very soon.
nfter Dwight Ishell had developed the log-pericdic
dipole array, and we thought there was probably a

possipility that this antenns was & simple enough

structurs that pathematlical malga s would be
possible. ’

We also discussed the possibility of
makiﬂﬁ sopme modifiecatlons and variations in the

antonng for the purpcse of ashieving operation
o g B o . P _— S0 A o K s . " p S5y ey e
whieh was noet present in the Isbell antenna., Lhe

o AT s T A3 A o] Py oy g T oEigeT o 7, B Yooy
af the medifications that we dizcussed was the

. TR T S I SRR S S
o, and the zesulis wers NoLed 40 DBLRE

el

Boae waawﬁt
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ntergsitling for some awvplications, but not pav-

e

B
5

ticularly usefuwl for the eahanﬂeman& of gain,

Ey
=

n dropped rather than im@é@apiﬂg in
that case,

Aad at that time the idea ef bthe pogsi-

bility of operating the clemente in the thrae

halves wave E@ngﬁhs rather thazn the half wave
length @@QU?P@Q %@ ug, and he perforned experl
wents te verllfy whether or not @Ei@,waﬁ sussible,
and als@ to find out what the performance change
WAL &S a funection of thae am@l@ tha slemants make
with the axis of the shructurs.

e I wﬂd%*J‘ﬂ 13 vou, the asngle

£
b=
a3
&
Bl
i
g

tala

& ¥we. Actually the angise that s shown

in the drawipgs ls not the ine Enﬁ ¢l angle of the
of the feeder line o omne of the dipole hald

A That angle would be. the angle shown on
the ?ﬁ&@@u@” would be 18¢ degress -- the inclvded

&

PR . I, £y T 33 wu §F . " <o 4 . o i E1 B e
angle of the VY vouwld be 160 deprees minusg 2 times

&
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@ You mentioned the thesis of Hr. Carrel;
did he setually write s thesis relating o this

tyope anbtenna?

&y
«

A He did, ves. How, when you say "this

type“ I presume you avre tailir

ng about the dinole
array?
e Yo, 31?5 yes, sip, the antenna that

y@ﬂ'ha?@ Just been Cesbilfyiang @&@@ nINg.

Bi. HMAEE: I think there ls some possi
_confusion here., @m@'@ﬁ@enm% that he has im-
C@edistely been testifying about is that ag-
“tenna with the swept f@fwaré elemente.

&

ME .,

o

JE

@3

s

5T

2

: Yes, I am talking about the
CEYE antenna.
MR, MAMH: And Hr. Cavr 11 bo @y

‘knowledge, in hils thesis discusses Tsbell's

log-periodie dincle arvay.
THE WITHESS: That's pight.
M, BaMM: Het the V' anbenns.
MR, RIEES: Have we been supplied ai@h

2 coupy of the Caprel theal
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80 K believe there are noe differendges other
 than maybe Litle gmge and a feu in iden al

matbers bebtween his thesis and this repost.

BY #R. RIHES:

& ' Was any thesis done on She PV anteuna?

No thesisz was setually dons on the *yH

s, However, we d1d.lssve a technidal report

L& And that wgs one which you alse &wpplmgd

e wibh?

with

wounld

Bols
S B
"

33

& Dad Me, S@@ll wrlbe a EZ,QWu?

Y T 3 e o g @ . [ FTe—— o
Ry Bid ~x9@n*,@1ﬁmg 0 youpr knowledge,

A I dontg thesis on
antenna.
< Do you recall ubether Wr., Ydbell disgussed
vou &nd My, Caprel the posslble opesrabioy thas
4 eesult when the dipoles wers mede longsr, Lhat

‘not operabted in the one holl wave length wmode,

i j 3 P vy enim o e rg o e & b B i v T
A How @did vouw phrase that, doe I vpesgall <=~
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Mayéa

Q Do you recall whather Hp,

discugsions with you and Hr.

have

He &id nob

.{‘-,fa

b

the

that

-thﬁ@ you had these diseussions

‘warket, and had besn for some years
@f-@gi@wﬂga@m'?egaiv$ng dipole anbe
in the %h?@@ halves wave langth wmod

iy O

%5
halvea wave lengéh mods, yes,

@ And you wepre also aware,
of @fme? dipele axrays in which the
stead of being in.iine, had been be
"¥ia" for the purpose of obtaining
snd Aprectlivity?

A At what blus¥

4] Bafore your conversablon

A Before thg carliest cOnve

58

'

2] ver hoard of

o

anbtenna®?

‘Embéll'haﬁ'

Carral about

P .

anee

at

there were on

2
g
a?t

ing

*

a
0t

VT?C
&

8%

¥

3 &5

A I had heard of 2 Pishbous anb
5 BT & T o o & &
1ot one width V'd elements in 4t
5] Parhaps you will %Sall me whel

the

obher

ipo

forward

s

this

ARNLE o

Eime
the
v'@n =

that ope

L i

the

vou not, .

lesa, in-

in

e

gased galn

He. Carpral
Lous &
bone ©ype ©

GEEYE ﬁg

nean

any discusslions wilth usos

2oy oy s oy il
B

[
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by "V'4 elesments™?.

A V'd eléments, ule%mnu& in the form of a
4] -@-ﬂ

& 20 you had never heard before of the

Past that dipols arvays of in line dipwles had

gver Been Fovrmed

w4

o in line positiocns $o paralliel

¥V pesitions fopr inoreased @irﬂ,%ivéﬂs and gaim?

=4
e
15
s
53
&2
&

A avare at the time wihet the

41 But you we re avarse that 1t hed bezen done
bafore?
& I was aware, certainly I had scen

Q Do you now kmow that at least one of
the purposes of those prieor anteunas being formad

oyl = o ¥ 3 ol = 5 1 ju T % o ] 7
with the dipoles in the V shape was for inervsassd

galm and diregbivity?
& ¥ou.

B [ ] B oy o w o . ERE TR 3
HR., RIVUES: May we mark 28 the noxi

gxhinit for Lldentiflicztlon the Tirst 23 pagss
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BY WR. RINES:

Q On the third yellow sheet appears the
‘notation, "Psi oguals 32.% degrees.” And then
follows further gﬂa@hg,

Is 3t a eorrect statemsnt tba@ this
meana that the particulayr angle pel, shown on
the second yeil&w sheet, 45 for these tests ad-
Justed tg.a value of 32.5 degrees?

5 PFor th@g@ lomediately followling that
parti@ulér @ha@ﬁ3Ay@ﬂo

& And this ﬁ@é@h@@k contalns different sebs
of graphs ﬁbtmlﬂ@@ for dﬂf&@geﬁb values of that
cangle peif
| A .%es

% w@ ﬁﬂuld now lika @@ éaﬂl y@aw @@Lem L0n
o & hi& k W@@@@@Gmg be a?iﬂm o E@g@nﬁg but tmﬂ
cives g&ge of ﬁﬁ&bh 18 entitled, "Pattern Hodel
L@;m?@f&@@i@ LP@& 1’ N o h |

ﬂq@ wua w@vi@ i@vimm v@ur ?&%@%@t@ﬂa about
miﬂwaﬁ ai@ng %ﬁ@‘bgﬁﬁa %@ % 9$§@ b@ééiﬁg'&t'ﬁﬁ@

top the wvalue "¢ @@nal 8F8” and over near the

right & value "%, e quglﬁ 1@@
APe wa @@WT@@E in assu@ im that that

tau iz the same @am mentlioned in @he Iabell pabtentd
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~along ite binding, "BV6 4 & B U-2 Besf

some csaleulatlions that were made in the design of

Maves - direct 164

3,210,7677
Coa Yes

Q. And what is the 22

A Z, 18 a characterlstic impedance of the
feeder line.

Q Ané th@?@f@re on this particular set
of data 1% would mean %00 ohms impedance was
measured?

) Yes, well, aot m@aﬂﬁ?edﬁ was used Fop
the dégign of the feeder,

Q Wes used for the design of the fesder.
That @lafifiéﬁ g point for us, Dp, Hayagc..

Now, there 13 a blue notebook, beaaring

P

H fi 47
Pattarns®,

&

And we-call your attentien, aboubt guarter-way in

Ehe boek, to a white ghezet of paper, uwhich is
entitled ¥ of I Poundation Projestt,
Can you elapify for us what this nap-

-

Sloular material, commencing with this DREES,

&3

[

represents in berms of U of T Poundation Projeas?

& Well, thls partieular First page shows

i)
hi
£

an antenna lor recelving VHF television signals,

Q Would 1t be fair %0 say that the previcus
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ciannels 2 through 13.
@ There appears to be a double boonm {eoed
eonstruction shown at the oo, in about the centey

of the page.

Would 3¢ be Taly £o say that the antenna

g

(55
et
&
L6
k3
7]

T

veling tested was of the type shown In Pigure

2 of the Hayes and Carrel patent 3,108,2807
&  Tes.
Q Tou wmay veeall 3t your sarlicr povbtion

Iy

of this deposition, in Chicage, that rou stated

thet you had obtalined o grant from the Poundation
o adapt this Sype anboeans to Lelevisilon,

Wes thls projfeedt done under that grant;

B Yoy,
& And the worl was done &t the Anbkannn

2

Labopatory ot the University of Illinoise

) 3
B

[47]
2
Ll

Top 68 do g oy G4 £ . 2 P i o T ) 3]
witdite sheet of PADoE We nave begen prererring oy

o Eo ol g I T
C TEEL D o I bBalieve

people involved iw

N _ . ‘ .
i vy epam gy pame o o e & T . TR P |
I recognize wny own weiting, in torss of the ink

q o o F O T
oo ‘eﬂ Lo \ﬁig{;’o uF S A
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aAnd

‘Wﬁiu g in scome of the

appear thera.,

& A%

there appears the

peneil node

+he bottom of

n@ta lon

spect 167

I precognige Bob Carrel'ls

e o o 2o
hTRE Bhav

this yellow shesh

2
5

'S eguals 217" with

-

an ineh symbol f@ll@wimg it.

Would 1% be correct to say that

caloulation of He.

between the boows
the gheet of 217 inoh:
A I% im@ieaaﬂs

am nob

manner, I

Wao & £ ; &
ST 4ds, but it

ia Bowne
ppasing

dg, "8"

@ That

between the cenis

(e

bu ween the bosws; Fou

5
.

Jell, 4%

T a8 £a Py | i I . g
Popr 3¢ to ha the Spasg
MR, I

2oint. You.
one o bthe obher, I

_ R L S .y
4% fe nslshaer oi

@am%

ghioyn in the upperp

gure exactly what

how % ndl

2eg ofF

LB

make mueh

-
are hobnh 2Bs LB

! T o ey
bhoss,. 1 ooen

that
iﬂ% iﬂ@ﬁ 1ated o gpaeling
@art'@f

g%

their separstion in some

dimenslon

Lhe

Bive of This

would cither be measured.
the bhooms op bthe paee
cre not supre uwhieh 1¢ ig7

he the labtber, veeausa

betue cenn the centers.
went Lo objest ab thio

I perseanlly
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some other ealeulation where "S" is & ealou-
iated value which is mﬁ% directly 4 moasure
of space beb ween booms.

ITa that nod @@f?@&%, e, HMaves?

THE YEXTHNESS: It is tfm@ %haﬁ "s&Y has
been used fop é%h@r thilngs relative @@ilﬁg“
pericdic anbennas. ﬁ@we@éma thé "39 appears

o,

in the formulas for the impedance of a buwo-

@ Spasing, you mean?

A It iz the zpseing betuwssn the saniers

M. WAEN:  Ave you convinsed thab in
%hi% paprticular case 1% 15 ==

THE HITHESE: It appears to be the
spacing between the centers.

BY

A Ti%m 4 i

4] Fhank you,
[Tt 7 i L Y B BT B TR N -
. BINES: I wouild like to haove

D o LR R A X o A by & o B ; T
Por Ldcenblfl gabLLON T is tJ hite mage 48 = Ry e
4 Iy g2 o s A a ey , .
Be b, oF THE A & B U-2.
[ T gr el A amlm e e e NI T
Pwaerauoatn, B2id 302t  WAsD mardai
T oo o X .
& % L on ag Bxhibib

68
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BY ¥R, RINES:
Q I would 1like to show you an adversisau

ment of JFD entiltled "Assault on Perfection®

- appearing in Electronic Service Dealer, Volume 6,

M@._?,

And I would 1like te imvite'you@ pare

ticular attention to the center diagram and ask

whether that partieunlar antenns is familiar %o
FOU.
A Yeé;

MR, RINES: I would likse o mazl this
Hﬁ@%&ﬁl%ﬁ@ﬂ Perfection” advertiszement Ffor
identification as Exhibit B-17,

{Whereupon, said document was
marked for identiflcation as
Exhibit B-87.)

BY MR, RINES:

=

& "HWounld it be a failr stabtemant, and am
directlng my qgquentionsg mnow o the genber diagran

"IFD LPV-CL COLOR LASER" that the 1@”@“@&%@ A=

‘é‘f}

tenna’s portien iz & log-periodis "V' type an-

tenng, with spaced boous?

7 o
i) - 'is @,

& and, neaxr ths zight-hand section, that
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A The uppey array is the sane exncept
purned over, 180 degrees

Q Torned over, and thase particular di-

pole elemenbsz, are bhey aveanged in a log-

& - Do the lengthe of the suecgessive dipole

a8
vasy iU accordange wWith ém F@gaﬁ:‘iﬁge 1guw?

it Ovar cerfalin regions, ﬁaﬁa

2 Adnd the spacings?

& ¥eu,

& And these paptieulap dipolise happsn
to be made of sheet webal?

& VYes.

@ They look 1like u?atmw

A Souenhat.

MR, BINES: I would like to waprk this
vellow sheet, conecerning whiech Dr. Hayes has
testifiszd, as B-88,

(%h@f@mgﬁﬂé sald yellow sheeb

. T Y. Ja G, P i SRR -+ T 3 TR BN
marked for 4 ﬁatﬂh’; ATARCEGLON AR EEOLDLIT
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Q | Is it corrsct that this anptenna is fed
from the smallest dipole end?

A . ¥Yes,

Q ia the materizl that you supplied us
¥ith at the laet portion of this deposition, you
mentioned, I belisve, the early work of DuHamel
at the University @f.illim@is Antenns @ab@ya$9r$653
and later at Collins Radilo,

Is thie @@@ game Dullamel that you vafep
to at The top of page T7T of your preport uwbhlch you
Rindly suppliaed o us, Ko, 56-11, "wWave Propogation
én Smooth and Pepiodic Btructures amnd &@pi cations
te Apntenns Deslign™?

A Yed.

MR. RINES: I would like to wark Ghe

bofore-mentioned Report No., 66-11 as B-49.

(Whepsupon, sald report was marked

S

Ffor identifleation as Hxbibib mw&g;
BY MR, RINES: |
g Vou were mentloned on the first page
as the aéiﬁ@wﬁ-anéri_w@nﬂ@w if vou could Just
very briefliy tell us what was &he purposs of this
vaport B-40F7

Al
Syt b

g} This veport was prepaved ab the suggestlon




of = rvepregéntative of the Hational fLeronaubics

and Space Adminilstration from Qoddard Spase Plight

Center, whe had attended o forum on antenna vesearch
held in ouy laboratory the labtep Qa % @” January

£
a leetburs

;f:s

a2t whileh ceccasion he hes

‘@f :ﬂ.g@:ﬁ%g

s
f"i

&Zﬁ.

.

shileh I gave, sznd thought that 1t should be made

dwn the

i
&

ki

avellable €0 a number @f‘anﬁemna englineg

and Spsce éﬁminigt@a%i@ne,

fuin
£
53

Tl

Hational Aderaonsut
Sinee thabt reeelipt of a grant fop do sing

2o B T , U R \ L) PR % K3 o g3 . o
bhils, we sxpanded the effort te include some of

Bhe work thebt wes bBeing earvied on &% the labop-

atory subseguent to the %time of the forem, and

this waa put into the Report Mo, 66-11.

I o S o - o . & e &
2 In this rapoert you ve produse a 1itile
5 oy S o G o 8 & & y B e T,
labter some of the earlier work. It cays “"Collins

Radic Company”, whieh you define azs “the Firass
developmnsnt of wifa outline versions®, with
spacific referencs to Pligure 33,

Is 1% sovrrect that this is a developmend

of Hy. Dulamel pricr o the work that Isbell znd

12 6 o o poe 2 e g TR SR . Lo - F - b e, mon & ey GO E
vou performad Ln connsetion with the log-pepiocdic
Loy g Py = &
antennas, dipols antennan?
43 T 3 o e Fe Az T, o ' o o
& e da freus thadt this zas oy

e P o % 2 o el %
and his co-wonprlers. a8 the tiwmlng is




eoncerned I think there was some overlap. I a

not suﬂe about the dat@éa

Q@ Do you know whether Dulamel started
w@rk-@rimrlté Izbelli’s dates of conception?

A £ dom't know.

@ In the nobtehooks suppliied o us the

-

earliest work we could find in Hp, Iszbell's no

books that velated to the log-periocdic dipole

2nt a4y

)
tl}
ﬁ
bfl“&a
@3
£
i

page 1L of nd teboock No, 25

L
&

w7

LTS BT o e e e o
th Hovember, LY

‘Q_@

And wnforbunabtely, bthere is no dave

o T £ -
il DSGE.

174

thils

oL

Ave you aware of sny woek of Hr. Isbell

in connecvion with swueh avbennas priopr Lo the

vork referved %o on page 11 of Isbell uncetsbook?

Erid

%o
Ev.a

Your apad:

L5y
&
;ﬁ
fi ]
3
]
s
e
i
e
-5
5
sy
B<h
e
e
2
e
@]
o
&

i
) Yaes,

& py in the Firot rpeaorded,

& Are wou fomllise with Dulewmelis worl

shown in his patent with Ope, HWo, 3,079,602 &b

- bt
Snduy LI

Lllustrated din Flg. 33 of

£ e
& a8,

slements, is that corvren

Lz 17 am =
: FOW na

£ reference 15 oy o an=

at%

e
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' Q  The f%ling date of the EuHamel and: Ore

pa% nt ia inﬁ?@“ted as ﬁa*@h EL 195&

Would it be faiﬁ to say ﬁh@n gnat ©o

'th@ bash of youpr knowledge the m@rkfdéagﬁibed_in

4

ﬁhia_ﬁmﬂ&mel.amé Ore patent proceded Iﬁ%mljﬂ% wﬁw%
with t@e thin dipole log-neriodic structure?
A Yes, on %h@ basis éf thisg d@t@? yes,
MR, RINES: I would like to mark Top
.i@@ﬂtifi@&ti@m the DuHawel and Ore patent
,079,602 as Exhibit B-30.
{Whereupon, =2ald paband was marked
for i@ ntificetion as Bxhibig B850, )
BY MR, RINES:
@ ¢ S50 that our nomenclabture is cenaistent,

ave we agreed that in both Che DuHamel and Ore

@

patent Exzhlbit 50 and your pasper Hxhibit 59, the
Groek letter Alpha ls used Lo represent ths angle
forsed By deawing & Line ?pcs the zmallest sntéenna

B gt
i af ths

E‘%

end o the widest anbenna end on each 2l
uppar and lower portlions 82 the antenna?
And 1f that lsn't ﬁﬁ?ﬁﬂwﬁg pould you

b o o T PR Y o 2p & Iy e T (PN L S ) [E>
tell we how we deperibe the angle "Alpha”¥

A That i & 4dififieunids Job.

° By gr & . — £ - - e o ie U .
(A) ‘Well, wkat can we say sbout $the angle
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Alpha, what doeg 1% msan?.

A i would say that the angle Alpba is the

angle between fwoe lines whiech pass through the apex

b

of each antenng element, and also through the e
tremities of each of the teeth.
Q@ - Would you draw that angle Alpha, for

@xamplﬁg on the lower cection of Bzhibib BB,

P

deraw 0% ﬁ@@%@@ lines what that sngle Alpha might
b@m. |

& On Ehiﬁ\@&r%i@ﬁlaf astructure?

Q Yes, please,

A This i3 2 zoned antenna, there 4ig no

& s there an angle Alpha heprs?

chevre 1z move Lhan one,

e,

3 Would you deaw the one whicgh you nave
‘shown?

; . s rn o o & .. ¥] . R B SU R o O e ]
A I wmesn there gould podeslbly be an angli

s £ o A 5 - PP : . R T R PR
Alpha, Tor cxample, Top & certaln secilion o vhe

"1 T Ao e o P e o on % g o e w o g u
b Fipe, thank you, I am Going this so
W B _ T g 4 anp oy g = )

make sure I uwndaspstand you,

Pu 3. da B2 %, R o wor ]
that the anzgls psl

e
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is used both dn patent @xh it 50 and patent

ibit 49 to represent the angle included between

the upper and lower aprays of this antenna?

g CAnd in Flgure 1 of Exhiblé B0 the angle
bets ls used Lo represandt the angle definsd by

the eenter portlon of the upper or lower snbenna

el
2]
gt
g
f=fa

ilon 3&& inereases Ivron bthe vertsy end o

Bxhibit 50, and in Figuvre 33 of your paper,

BExhibit 59, that angle beta has been reduced $o

»

ok 2 R = L s &
zerd, s that corpoet?

s

f?& Ef{“ & s

5

N
&5

ow, in order foew the type of anbenna

P [ TR nyg ooy y = 2 EE g &
shown In your Flgure 33 abd in Exhlbit S0 £ work
< e « ol B T S TS . ! 25wy  am T g g & e
in ascsordance with log-periodiec priaciples, is

there some ¢pltleal width to the size of the Soobh

o . 3 P z R ] T TN, O
alement, or gould anbennzs bo made o opsraite wiih
,- == SRR ] P S I P
elements of differendt widiehsd
F Ty oy o . I S T
& Lney couldé bg -
] i A R - . Do . T -, e 2o a
MR, BANN:  Let me meke 2 acmmant, 4

Pl o .0 T Fal &a e g <, B ey o o Wy & T vz
7xﬂu$rw what the ebjestive shatb
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hére'ié, ¥Mr. Rines? I nmean, we are now ais-
cussing an antenna which ﬁaﬁ described In a
@apef writben, op @dit@da by De. HMayes. This
type of antenna is oo éﬁ?@éﬁiy perbinent to

I am

]
»
z;,}
&
!;}4

éﬁyﬁhim@ la sult that I can se
wondering, are you usiang Dy. Mayes as an an-
tonna expere? ¥y g, £ o

MR, RINES: -7 would like o eall your
atbention o the first and second paragraphs
on page TT of Exhibil Ko, g, after which I
think you will pemove your objection,

MH, HiEN: T&w Tirst and second fulil

Mr HiaRHs It s%il) appears to me thab
¥you avre uvslng Professor Mayses as an experd.

: Amtention.,

. - A L S ra oy e B an
susg hilg own iaventlion, his oun patent, or he
2. o E 8 g, & e e - 7 X . o

e o b 5 - 3 X o £ IF o P e o e v
e a By gbw Aaor and e »ill dlsauas whatevwer
- P AT LR G £ T L B By, o T e T ; o T 3 R
work was done Bhat he had personal knowledgs
Qn@

£,

bin) b 3 e I —_— am P o epm e
ouh L donl't seg ¥nhsrs
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A. To my knowledge, no, no one zuggested
it before Isbell.
Q &nd as 2 fact witness you have besen

teabifying aboub Iﬁnéml 3 dinvention of the log~

‘perlodic antenna. By tha®t you mean Just such @

tatruetura?
& - The dipole appay.

o

]

With the elemenits reduced 4dn wuﬁ@h and

&%
=
]

;amglaﬁ'pgi nade E@E@?-

A Thet is the subJest of one of Isbell’s
iog-pericdis dipols -- o@ ‘one of his log-periodic
‘antenvs” Laventionse.

a) Te that @hé-@n@*@f patend 33210 ?@?

A Bight,

Q Would wou he gwxpwugaﬂ that DuNamel,
prior bto Isbell, sugmested thadt the sngle psi

2o O zero?
MR, HANH: I objeet to the quesiion.

established that he suggesbed

e
=g
3
&
Bl
(23
o
&2}
£
w3
4t
wn

MR, RIKES: Weuld you pleasc read
) - o 5 . et Y - e
eclunn 2, linez 53, and coluwn b, iine 1o,

of Bxhibit 50 and sge if you ¢an answer youp
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A I don’t recall what was the smallest
angle that Isbell iunvestigated, but it is dogu-
mented in his prepors.

Q The only angles we could find wers of
ﬁh@ order of 30 degrees, Iz that c@??@@% to your
recollection?

A This may bs the smellest angle. I don's

£

reeall Sthe empllest angle that he use
Q It 1o covrset that your veport. . s¢ fap

&8 you know, has no techinieral errors when you

Enls

gaperibe the priopr ax»t that you have investligabed,

po Tar a8 you know?

2 S0 f&v as I Em@w'i% hés no technical
SEPOPE . |

& Aud the lengbh o the beeth of Fig., 33

4

F e . T . 3 T = an e & e P % A5y 2 & ta ¢
of your HExhibit 49 do vary in zecordance with the

iog-periodic law?

A i presume Lthey do, thisg figuf& Was
asuppliasgd to us by CGollins.

&, And %he spasinga?

& Yes,

Al In accordancs wi&h"thé'lmgm@@?i@ﬁi@
Laud

—_

51

U '
Yes,
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G I would like %o show you page & of

Azaballﬂﬁ garliler noteboolk, called Ho. 1, AF3220
under date @f-eéﬁlnﬁéw
A Sketch-ef an angenns appears in the
URDLT lefﬁ«hanﬁ_cﬁrm@rg which appears ﬁb be a
log-periodie strueture. And ask you whethe er you
are familiar with 1%5 andé ¢an you tell us whal
- that antenns represents?
ﬁ This appears $0 be s log~periodic dheet
metal strusbure, In vhich twoe slements --
R, HANH:  Let ae im4@rfupa at this point
I @hiﬁh you should esbabliish a 1i0tle BOTE
rasis for Dp. HMayes' fawlliapity wibh thﬂ
ﬁ@ﬂmmcn% before you a8k guestlons on it
.ﬁﬂ he testifying now as to whet he ases

for the flret time and assumes that he knows, or

2

does he RQGW'%E having disevssad it with YHUs. kuh S
at the tiuney
THE WITHESS: X ﬁ@r“% recall having btalled

to Isbell aboub this ankenna, bus this was done

&
in 31985, so ~-
e iy
#HR ., ﬁ&mﬁ I don't think that Dr., Mayes
hhas been @gtabliﬁh@ﬂ te he compobent to discuss

the antenna.
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BY HR, RINES:

4] Did wvou know %*@u& this antenna af% that

A I exwect that I 4id. I f@ll@wed pretdy
garefully most of the work that Eﬁhell'@i@, But
I doen't wecall ot this ponent exaetly what th@ Bl

tenna was, nor i diseussion wlth him aboud the

&) Doas this pefrash your regollestlon as
to the kind of Bhing you do remember of that exarf
A Well, I think I kuoow uhet Shis 4is, but

Fodly

Lt La More from the standpoint of wilat I see heve

s

el = aﬂ fcd ] ,_E' > 'u- £ e Wt - = o vr\
shar than what I remember frow ten years ago.
Foonem F ol o i T g e
") Yould you tell us that?
§ Ta 2y . ~ , . o 2 2 oy, ey
A Thls appears to be a log-nsricdic sheab

paient on ths sarilier loz-pepicdiec sstrustures
B oy B o s B W am g O @ o o ) I Ty =d} om e e
that I could »afer %o, rather han haviag %0

deveribe thils thing?

) I witl look.

i - m 470 & o 1 i 5 =i e
I sm afraid that I don't. 1 am sorry.

Bhy & oo T
Ve WO PLECEE here

b &
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nyone whe worked with Isbell

Q Ta there a
cn this direetly whe is 2till Here at the universliy?
A Mot anyone who is 85111 here 2% the uni-

ME., RINES: Hr. Hann, can you vell us

whevre Ishell iz g i

&

regsent tlme?

o

he

MR, MANE: Somewvhere on the West Coast,

I ooeu

4

T

®

irfermation for you, bub I

fard

Tl

T
€

& geb

e TN

don't have 1% wvigh

L3

BB .

b e fus y "3 Y e e S emy . s fo 4 .
Haven't we given you that Informatlion

{2 erry A n wt Ry ) P S P R e g . LI . P .
M, MANI: Hayhe thadt was z Gliferent .
o dE ot T Pa = el &b
suit, bub T coculd get 1€,

WY N

a o e 7 oy ot - ; £ Lo dm
M. RINES: HWe would very much Like Lo

wnow wnere He. Isbell isz.

ME, HANH: I think he i in Usshington
T & T bl W 2 ey b owr S e g . B
or Opsgon, working fop Doeling, op B0BE SUGH,

ag L pemenber,

- A - . PP PR M | [y oy e .
and youy pabent 5,100,208 --
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MR,

MANH:

a

belleve X 14 ¥

the

Reissue 85,THO,

2

&ea

BWE

dires

y I

ou yae

,“03 280 patent has

oommenk

Bhe

baen

ang in_that form

uit w

£

Bather than clutss
two Aalffarant ﬂﬁmb@w&ﬁ
refor S0 the relssued p

Mit., RINES: I wniil

BY MR, RIHES:
4 Referping then Ho 3

oo oae gl da '} T I
and the Tsbell patent 3
T wran T T " B
nave been Lilustrated I
I - T pex O am o o S oem da By
Tilke wiees in Bhe vespe
s
bubas ]
8 e o By e i o e
ia that gopract?

A ¥as.,

Would you

)

Y o, o T
[ REE0 rF tg.l’, '{.ﬁea wh

‘Z.\

3 3

hen we

¥ up the rs
wouidn's

&t

ant?

T o=
g

ey o7 o PO -
T67. the
2 Qemany en g
bR i Wi

83
wd

L

fieg

ARRAL

tive £1

B HAnG

. do iy e
Some Ovner
e A
mensvs, LO0p

zlad teo

amand
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Fou

5

reissued
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&
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flat sheets of metal, such as the teeth shown in
Bxhibit 489
A Yes.

Q Can they be loops of w%rc defining the

o

]

boundaries of those teeth, sueh as Dulamel Blg. 4,

‘Exhibit ®&0O9

G fan they vary in thelyr thickness, thab
i, the diameber, I¥ eylindrieal, or the widsh 1P

1t 48 a Plat one or g wire ocutline dipole?
A AlL thease things are possible within
the %@alm of acdjusting peramesbers for proper opera-
tion.,
Q We ?éVi@W@@ a moment ago, and iﬁ.am@m@ﬂ_

tlon, that these con~

My, Izbell in oy around November, 1858, or there-

@

And. in reviewing the QH&?%@EEE'.LﬁiTﬁﬂf 8

P 5 o e, 4 o T 2 o - “ 2 =, T fm

replrts that were kindly supplied o us by the

iy SR R w o e e % T I b i i) L da o ry P P

Universisy of ITllinols, I thismk through vour office,
o - ) A3 o Ty o . . - Pl L Bo B R . -

ne fivet mention phat we can find of this wopk

B g o - ' > g, B B b P o ooy
R R P s 2 31 o T # 2 T 7 I ik
appears e oe on page # of Antenna Laboratowy

£
s
(P
£
£i3
=
é
By y
ﬂ“)
,J
2%}

snglnesring




‘Mayes - direct . | )

ﬂﬁudies'ﬁn Pﬁéblems Ralating to Antennas', which
I asit the ?@pﬁf@@?lﬁﬂ mark as B-51,
(Whereupon, sald page was marked
25 Exhibit B-51 for identiflestion.)
BY MR, RINES:
4 You notice the reproduetion of your sig-

. nature on the cover page -~ that Is yours?

A Yas; BiP.
Q Ave we corpeet that the siatement undep

2,3, on page 2, referring to zerc tooth width and

thin linear elepments, vpelates to the sublest mabter

r

of the Isbell patent?

A Yag.

et
%S

Q Zero is really s mlsnomer, because the

11d%h,

kY

seeth of dipole elements alweys nave some.

don't they?

A That Lis Brue,
* 2 2 o Y O - - N 4 [N N
& Ang +he word "thin” in Stermas of the

widih would probably be 2 better desopipilony

)

4l How we come to wreport No. 2 oubt of the

A . o o s e S 7y PR AT T . i e df oy . R T8y v o epy
Antenna haborsbory Quarterly Engiuneering RBeport,

# m b T e n M e 6 fa 2 2, o 2 47 T E H
"Research Problems Relating o ECH Antenna,
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is & plesge of transmission iine shown on the
swall end, 1t eould be read into that figure.

G and the description belng described on
the lePt, does that make clear where the feed is
applied?

A I £ind no reference to the feed polnd
in the deseripilon.

& Cam you tell us what ig the feeder men-

£icned here with regerd B0 whieh ths elements are

erlented?
A The transmisslion line, whieh leads
chrough the strusgture,

Q Where are the Serminals for the beginning
of that feedecr shown?

A Wall, there 1z a set of terminals shoun
here, and there i3 2 sgset of t@fmﬁnala @h@wm heps
ﬁimﬁi@a%img); |

& Now the terminals at She upper end
t@rmim&te on the dipole?

A Yeu.

& Wh@?@l&id the terminals at the lower end
terminate?

A They terminate on a section of trens-

mission Line.,




£

Mayes - direct 194
@  Isg %his gentioned as an end-fire array?
8 - Where would that be fed?

A 1% eould be fed elther way, & nean 1t

1a net definite from reading this gd ve which end

iz sotually red Irom.

@ What is shown on the dlagrpsm with regard

o wheres a laengbh of feeder exbendlng from the an-
tenna ceeurs?
A Wall, there is 5 plece of transmission

iine shown in the disgram on the small end,

S ’ ¢ o 3 r Y £ 1,
SRR GReensglon oF wrfansg-s

mission 1 shown @w“owﬁ ng from

. e
tihe gmall

fr\‘

wq}
S

sw‘
f{)
b3
;’.J
TF
<
P
£l

i¢ an bwtual Eev

ghown conneched Lo Bhe spall end,

a Tha generator 1ls 137

3 = 3 - g o Doy
& And sre the nunbersz 148 and 16, the




Mayes - direct - ' Loy

8¢, in what direction?
A Ave you asking whether I Know that it

8 a directional antennpa?

(X3

B

&
<
£

3

E,

-
@k

A Ves, 1% is a diregtional anteny

o

L]

m

§ We have & date on this report Bxhibit

s

-

)

52. . I wonder whether you have any recollectlon

A You mean, ¢id ¥ sign 149
& Yao.
A I pregume I did, since my signature

appears there. I don't aectually remember doing

v - e AR ‘.-,n.e;.,*.k? N S .

4] What was your auston with regard B9 the
signing of reports szueh as Bxhibits 851 and 52, in
connadtion with the daten given on that?

o £,

gormeetlion really, cither than approximately,

0 ey 5 e T 1 %oy nmogmds e [ T = % w o
& And Snis ig not the original document

Tthat won

T
e

A [

. s F ) 3 =S R . 2 -
o, L slgned a sulitlilith mastaer,




Mayes - direct

@ In osher words, there was ancther set
of coples of this repopt thalt was made first on
mulsilithe |

A These are printed by using a_muitili%h
master. I gebually signed on the msster 1fsell

and then 1t was printed from that masiter.

& What Lo the next step that is customarily
performed after you have sligned Sthe multilith master?
& I don’t know, except that they bring me

the =mnltllith saster, I sign 1t and they take Lt

the metinaﬂ g offige.

I presums Hthat within s few days 1t

9

196

av, 80 what they do =mith it after thet is up to

goes $o the p%&qur for publication., This usually

oeours after we have had a chance to pead the

Enliilith meazbers and sry te ecorract erpors, s

proolreaading procese LThat may conme elther before
or after the signature, usually before,
A) ou have no Znoewledgs yeuwseli then of

: t\ o - oy <X o s e 3 = e
= J30 ¥ou Kooy what printer was usesd?

& Nao,

6 For printing this Trhlbis 527
B Ho, 1 don't,

] ¥ho u@u&i_iﬂmé: do vouw know?®




Hayes - direct . AG7

a Well, I presume ﬁhat the recopds would
ke in our publications office. The personnel of
that office usually votates rather rapidly, 8o
that ﬁ don't know whebther anvone whg is presentl)
~there would have been @mpl@ye& in the office at
the time of this preporté and would have personal
knowledge of it.

But I presume there are some records in

Q‘i’

hat office, or 4if not, ia the electriesl snglneer-
ing department office.
5] There ia at the end of this renord

raviier -~- at least six pages of names of people

ke

A

to whom this vepord was dlsbributed,
I wonder whether you egn tell me whab

ans

S

M

1a the general practice with regerd to Lh

3}

tribution of Zhis wultilith =zaenord Lo these pecple,

who handles that?d

A The publications office of the electrical

o Are these reporte reguiped $0 be submitbed
i ity S0 wecelve the funds

in ordey fopr Sthe Univers
Prowm the governnent in paywent of the guarbeply
perlod of work vovered by the repopts?

Do vou Ineoy that?




a

2

time,

98

i

I

1

Well, 40 you mean at that partliceular

4o they have to submlit this report hefore

they are pald fopr that period?

&

A

2

#1

?ﬂ.

submib
2

whed

sher

Ven,
Heo,

You don't know that?

N
%)

To my knowledge, ey do not have %0

the repord in opder 0 recelve payment.

The payment just comes asubomabically

L

they submlt a report or nobd
Well, the payment I think 1ls wmade belove

neth

Lhe work begins, % I am gure of thisg. 4

don's have @@f‘:Jaﬁ s of the gf@mal Tinanclial
deteils, This ls once agein the funcbilon of oup
business menager 1n the department office

&

Who was the business manages at thal

1

Harold Lawlop,

."a‘

I no¢ =] £y om £EMﬂ@ﬂﬁh.51 and 52 that it
o Ha ey 1 s o wm, ] O T I .cd ‘s A
bo bake aboub a m@mum &L@P the end of the
perdod vefore the weport 18 prepared and
Is that the uausl praeitlices?
Well, I wouldn't pead that inte bthose
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particular dates, The conbtract says that the
repord sh@ﬁld be lssued on the last date of the
month &ubaéqﬁenﬁ L0 thé repoprsing period;u However,
thias is not meant o imply thaﬁ thia is th@‘acﬁual
pragtice.

Q W@ll; 1% certainly seems to have been
followed in connectlion with peport Ho, B2,

A 'Thal&aﬁe wWas a@pli@d theng but that does
net necessarily mean that the r@@@ré was elther
pm@p&faﬁ opr distributed on tnm% date.

Q@ But the c@mtraeté.tg_th@ best of yéuﬁ

1

kn@wléﬂgaé veguires that ¢ths m@p@?t [:E=] done, be

L e
=Y

Fva]

available, at the end of the m@ﬂ%@i of the Lla

-

month of the report pepriod, is that correct?

A Hell, "regulrves” i too strong & sbabe-
s!@l’.‘éba
& Tou uzed the word, What is the fach,

iP you know?
b} There s a statemant in ?%& pontrach

relabtive 50 bLhe preparstion of the reports on

2, K P | p = % .t ) i a0
“the last date of the monbh succeeding the reporiling
period.

Howevew, this 1s nob P%@@asni Lly meant

G‘F‘
s
ﬁ?
L]

e imply %hat that i ths actual pracg




Hayes - direst

Q ftand in connection wiﬁh Exhiblit B2 that
wouid in fact have been 31 Ma?Ch; 10597

A That 4s the date that appears, yEE, on
the report. |

Q Tha®% would have been in compliance with

.

the contract?
A That would have bsen the lasg date of

T

=
G

nonth succeeding the P&ﬁﬂfﬁim@ p@fimdo
& Thank you.

We were unable to find in auny of the
technleal reports given %o us, Professor Mayes,
any tests relating %o the effeet on The variation
of the boom g@a@ing of either tL@ Iegbell type op
voupr type of apbenna on ﬁ@?f@fﬁﬁﬂﬂ@w
A On, ves.

@ W@uiﬁ you be able ¢ ¢call our atiention

to that?

A - Yes, leok in Carrel’s thesls TRSZ.
8 We shall cexamine that.
A It may be thad we supplied you with a

demand and has been preprinted several blmes,

7 e

It is possible thadt we &ildn’t have a

a
S

bound eopy of the teghnical peport to give you.

200

5o

fapvozx copy bHecause bthalb report has been 1ln bewppll:
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of an arbi

iwdie Diveo

Mayes -

We will 1look

but I dentt

direet

agein and

recolliecal

It i3 in his theslis

A1) pight,

C 201

see LT we can

it.

T believe you will also find it in

he resonapt ¥ rﬁernaﬁ

{Recess, )

BS

e

Do, 0 shown us

2zt
o

[£1]

iy
"

#e]

039

2

&
Bot's
cE
o
&

=3

Lo Antenna of Robert Cavvel,

&,

la atate

tenth anhual symposiug on the US

and Davelo

invited ou

whet page

the mean weal

the value:

£

“YWe shall look thére agaln.

a peproduction

PAn Ansivels of the Log-Pare

“ whieh in

= ©0 ha¥e been presenbed at the

., £ T o o e -
AE Antenn 15 Reseapah

prent %f@gyam for Qetober, 1960, and has

b @“”mmwmlnﬁ attention ¢

Yould you please sxplaly

Y s I o o e P 3 e -
o the feeder impedanc

o

anbenng Yersus

e oo
Alas S0 smbhows ‘&j}‘aﬂ!\ e Al e re pabio
LG, L HBOUL PR A% iﬁ[;ihg‘&ﬂgul-:&&‘\'gﬁ B ELW f_ 11.

JOOL P 3 y . P Eor S . - & O - .
with reapecty Tt the mean resisbtbanse level, also

f-m

?iﬁ.‘:; ‘.n

P

“nn of the feeder uJGOfﬂm@%@
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& Now the latter curve, relatling Lo the
standing wave ratlio, here represented by the

letbters SWR, iz the upper, almoab horlizontal,

ourve?
A ‘Yes,
4] And the mzan reslastance level is the

upwardly inclining lower curve?

£ Yas,

43 Will you tell us how the feeder impedance
was varied for these fests from the 50 ohm €o she
lﬁ@'QMMVV&lme?

A Bw changing the spacing between. the two

booms of the antennsa.

2 Ané that spscing was done bebuesn what

valussg of separsation, roughly, as vou remembep?
A I don'tt vemember.
& Cun you find the notebooks that conbaln

the data on the basis of which this curve was

plobhad?
A I doubb 1t.
4] Arve thepre otheyr ways 50 shange the feedew

impedance than by ﬁw&ﬁg,mﬁ Booms?

A S8y changing the diame

) I o e o A 2o an . 3 2 o Y
@ Have tests heen carrizd oub here at the




g
o
L

Hayes - direct
University, changing the impedance by changing

A" No, we have used variocus diazméters of
boams, bot I dcnﬂﬁ'recalllamy lnstance where ﬁe
kept the spaeing constant and varied the didmeter
bacause bthis requires bullding 2 different antenns
svery time you want to wike a ehange, whsreas it is
convenient to change Smpedance by merdly separaiing
the tuo h@bma amﬂ'u@img & constant dlameter,

@ Ave %h@Wm‘éth@?‘wawa that you have changed
ﬁ%%.fé@@@? impedance in‘th@ University labo fﬁ?ﬁﬁi@ﬁ?

A~  Ho, bamleally %he im@e@éﬁ@é in deteymined
by the dlameber of the booms and the spacsifg, so
you either dhenge one op the obhes,

Tow gould, of cduwrse, change L% by 1&@@xnm

ing com inhemogeneity inte the line, sueh 28 o

plastic shaat, op 3@%@thing like that., We have

done $his but in o very limited maenpep.
& What 1s the conclusion ©0 be dvawn fronm
tils wesistance level curve? |
A Well, the wean resistence lavel in imn-

ireased, it increases with an inereasing FPeeder

- b i g . FE Bp— T Ty o
avel. The mean resistonce level is

[

lmpadance

somauhat below the impedanse of the fzed line which
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s used,

"

@ Wnat was the impedance of the feed line

Bl

that was used?

A It varies from 50 o 150 ohms in this
partleular graph,

- And %o what kind of 2 ﬁyﬁ@@m W&ﬂ that
feeder eonngoted, whad was the impedance of the

Jat@m o whaliceh that feeder was connecied?

oo & o oy ) i £a &
Yo 1% 8 % ohn system?

A Well, 1% was a cosxlal cable that was
usad beeauss ouvr msesuring sguipment has coaxiel
serminabion.

() fnd vthat had a charocteristle dmpedance

A Well, that was either T5 chms o2 50 ochus,
I sxpeed it was probably 50, Hoegl of ouy imnpasdsnos
mebers have 50 ohm oubpul.

20 worl with your 50 ohm eguipment

fo4 - an Y 5 T Ty @ ey ™ e 2w e 2 S Y o B oo o v &a ! . b
1% would be highly ineffielent %o operate except

#wish a Peeder EM@ﬂm&ﬁ@Q shat was near Lthe lowey

and of this curve, aprcund 850 ohms?

n

Lo
&

& Ho, I wonlddn't say that bescause th

N oty o msads ‘. N iy £t
purpoge of the souipment was Lo measure tthe

. . . B T T, S| R e .
weoaang e &0 nd we app measurse Sthe inowdance gver &
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much wider range than 50 o 180 by using the 50 ohm

g-’h

aysten.
@ Did you notice any othew ge?fafmance
ahara@ er¢u%ﬂtaﬂ radiation characheristics, of the
ansenna %hmw ¢hanged wlith your change of fseder im-
pedanag?

A Oup &vpﬁ?iam@@ was thad the radiation

pattern depended vepry Llttle u@ﬁﬁ ehanging the

charastveristic dnpedance of the feed line,

Al and are there any tests showing that?
A Thepre probably are, buk I have not seen
any recently
@ We were unable o £ind them in the note-
books you mave us.
A Well, I don't believe that there is any-

7

B y in the notebooks. The only thing thet T
@3 X fJ vh:i

_-,-J
§-J'

%

gould find when I went looking bthrough to £ind
this material were patierns.
Q S0 1g 4

L & fair stbatoement Lo say that we

nave not yvet baen able to find any laboratopry note~

spaging of the boous?

i} Well, %his i labvoratbory informabtion,




Y
o
T

Haves -~ direet
g I am Talklng about the data on which

A On, the data on which thisg is based, yes.
aQ Fou can't find that?
A Ho, ¥ can't £ind that other than -- you

information 18 galeuvlatad and

Bnla

see, part of this
part of it Ls sxperimental,., It iz possible thak
Bob Carvel still hap the caleuwloted and the experi-~

mental data, I don't know, -

ta
3

"Be either took 1t with him op threw 44

58 a% 6o whatb

(4'_3

away when he left.  That ls ny gue
happenad Lo 1%,

not veen able to locabe 1% in ouw

.
i)
3
ot
2
&

MR, RBINES: Do we know where Robherd

we know, I mean £ have
1% in my file ~- I don't have 1t with me.
#, RINEES: UWe weuld like o {find oub,

plaasne.

S

T -3 (304 G By el 3 o - oy En o T Y i & T
I would iike $o have you mark as Exhibilt
5 _ g S Ty g0 1 sy o o8 o s do T oo s D a 15 4 o o
B-33 %the Carrsl article entitled, "An Analysis
¥

of Log-Periodis Dipole Anbtennas.

(3]
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(Whereupon, sald article was marked
for identiflcation as Exhibit B-53.)
BY MR, RINBES

w nake a @uick compariscn, please,

é“;‘
wrad
iy
o
=
%.

Lt

of the disclosures of your owiginel patent 3,108,280,

gy

erances therein?

A Any differoncest
Q Ve,

HR. HANE: What ie the point of $his, He.

f any ., are apparent

=%

Rines? The differences, ]
Yo snyboedy. I don't see what will be gained

here by having Dr. Mayes read them and polnk

a ) 3
& Rt

MR, RINES: I think I am entitled Lo ask

in thamge HSwo ae@umﬂnt@ fﬁwm the discloguras.

A Well, I don't knew of any, but I can paad
them werd by Wu?@ @ﬁ@.ﬂ%G if 1 can find any.
BY MR, RIWES:

n° . Mo, im order ©o help you on SAsE scopa,

yoeu willl notice that in the Relssue Patent 285,740,
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the Patent Office ha® indicated thabt mabtter enclosed
in heavy bracksets appears in the original one bud

of the veiszue.

ﬂfh

9.3
Q"i‘

forms no ps

=2
ol

re 18 no matier iN heavy brackets in

2

the dliselosure of the specifications, so thag as
far as the Patent O0fPice ig concernsd they are
identical specifications,.

2

FR. WMANN: As far as anybody else ig

i

@ﬂﬂﬂﬁwﬁ@m? they sre iLdentisgal. I think

XN

%
ig a@@aﬁ nt frowm o cursoery oxeminsbion., I

gon't see what the point is,

) Be you recall the clroumstances suppounnd-

£

o ' Y e - F. I 5% ey o o Ty . - . i Az Lo
ing the applicetlen for this reissus pabent?

& Hot very clearly. It has been BOME
wime. I den't remenmber exectly when 4% was dong.

& Po you resall the oabh shat you execulbed
in owvder %o geb the Patent 0fFfice %o agres Lo aon-

s}
=
am
t)
J
5:’;
‘H' 3
L]
=
]
L%
ay
i
[
bay
Gesh
Lyl
w3

£ b & oy T e o g " M e
A & 4id ezecute an oath, ves

aQ Do yeou wvecrll what the fzeis in Shas

B o fn 2% on. ey o B i e e e e €
1N What $ths facts wered
Fa P i T ey g A g e e i T 2 ., " s »
A Ghe fages et forth in bhat @aﬁaJ




BY

Fa

i
stabad,

you

vt
M, MANH:
he doesn'’s
remenber whether
MR, RINES:
ne gupplisd fact

_ . m oy, £ amy &,
are pright now.

MR, MANN: . Pasta in comnection with the --
ME. RINZES: With. the affidavis.
THE WITHESS:
& L don's pesall ihe ppaelfic. Insbance.
MR, RINES: 1 would like So eall fer the
p' oduction ol the oP and Lavrpel
in their petition Por. she rel fﬁu@¥é§p¢iﬁ&3?$ma
M, MANE: Do youn nesn that vou don'd
'hawa a sopy of the history of this patsns?
HR. RJIEES: - ¥ didn't sey bhat, T would
Ciike Bo eall for She .produetion of. The affl-
davit Smﬂ;aisaﬂﬂ&ii;faﬂd any correspondense
hotween apd Mr. Carrel relabing to

don's

remenber

RG.

1

He can

vemember whether vou suppli

mﬂ'f"

ob 3

the fa
he suppll

209

noew, 1 dontt remember

ed bBhoges

& A % o uf ; -
to Bne qguestiony 1P

9, how tan he

e ,=nc—‘ﬁrn b . TR 'y,
gertainly . know whethep

n @y




A
foed
O

gk
g
§
&=
L£4
24
§
s
La
b3
B
&3
g

thaet, relating %o those affidavits.
MR, MANN: I dontt think yau mmil get thab

ROPres pmnﬁe?@@@ I don't know s Mh% it is, buﬁ

19

o
.
by

¥ am quite sure that we will take the position

Sl
45}

Wthat @ijiw rged eommundiaestion,

ME, RINES: On what basis?

MR, MAIN: He is our client, or an agent
of oup glient,
MES: I didntt say bebwesn yow, X
satd betwsen Dr. Meyes and He, Garvel.

2.

MANNT:  Oh, I am DOovRy, E_%Eﬁu@l@ you

by = g
zald Mpr Smith,

ALY plight, covrpespondense betwasen whom?

MR. RIHES: Any and all covrespondencs

betwsen Jr. Hayes and He, bauyﬂi ralsa a$ﬂ@ Lo
thad waia‘ ug applicasion op &ffﬁL&W t oy oath

! f@l&ﬁimg thereto,

g And any correspondence relating te thls
same thing beiween Mayes and /ey Carsel and

1}«.51
:’3
3
e
[

i £ o o iy o Ty o it A - e e Eay
Mr, Qolvin, opr the Unlversity of %I

& Lo you reeall, Peofaessor Maves

3
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you had any interferences in @@nﬁ@@ﬁi@ﬁ with your
original patent or relsgued patent?
) None,
Mﬁg RENES§ I want to go on pecord as
.thamkimé your very much for your @@@@@@atianﬁ
Pr@fﬂgﬂaﬁ Hayes, end youp candop im'ﬁhisl

Unfortunately, I can't ¢lose 1%, betause

&

£n Y

the amaterlsl that I asked you abuub that was

o

to be supplied by JFD has nov been supplied

to ug ved, We undersztand that JEFDs aounsel

i% geing %o have a chanee to 1ook tnat over
ﬁ@mnéut'én@ hopefully supply 16 ¢o us.
at;prﬁﬁemﬁ we intend ©o @@ @trﬁl@ﬁ Fe .,
Grant tomorrow morniag, and unsybe he can aia@ify
@@m@'éf the natters we wish Go talk ko y@u.a%am%'
iﬁ thaﬁ_@@ﬂﬂ@@ti@mg

In thet svant we ean glese your deposition,

bus vnbll we are sure of that, we will have to

L
3

p=

it

=

" . PP i o L o 2
ileave 1% open abv this bime

<
g
e

“ {Whepeupon, adb the hour of 4:10 p.ut.,

da Ly 1 SR 2 fo B o e T 4 s g e R Ve 1 §
shis deposition was adjouvrasd sins dle,)




