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JOB DESCRIPTION

1. Date the job description was last reviewed. %6 /s 7éé

2. 1Is it correct as it stands? o 1f not, make necessary changes or additions
~ and bring it up to date. : _ _

3. Does it adequately list the responsibilities of the job? é@ A’} <
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4. What are the standards of performance by which you will judge performance?
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Job Performanée

How has he performed the duties, responsibilities of his job? - (List the measures of each
key element in the job description.) _ _
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A. What is your overall rating of this employee?
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¥. How has his performance changed since his last rating?
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€. What are his major strong points?
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D. VWhat are his major shortcomings?
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E. What are .the details of the'self—impro#ement plan mutﬁaily agréé& £of

1. What new areas will he work in?

Mo ade ~
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2. How are'you planning to broaden his experience and knowledge?

e

3. What special assignments have been scheduled and for what purpose have they

Been assigned?
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4, What do you expect him to accomplish during the coming,year?
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5. -What formal training have you agreed upon?-- what courses--schools-<programs--
will he attend--what special books of magazines, etc?
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6. What dates have been set for review of progress tovards goals?. e |
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ADVERTISING DEPARTMENT

- From AILEEN HAGUE  Date.......... .

Jack, e

Is this on your or Jerry's desk? §

BLUONDER-TOGNGUE LABORATORIES, INC.
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"WHOLESALE ELECTRONIC SUPPLIES P. 0. BOX 3671 ® ORLANDO, FLORIDA

May 31, 1966

. Blonder Tongue
9 Alling St
Newaark, N.J.

G en_tlémen: '

In checking our records, we do not find that we have received
your credit memo or replacement for merchandise returned to
you on our Debit Memo # __ 5040 _ Dated 4-11-66 .

We have enclosed a copy of this return for your convenience.
Will you please let us have your prompt reply?

Very truly yours,
HAMMOND ELECTRONICS, INC,

W. L. Holbrot
Man_ager

WLH:jd

Enclosure

ORLANDO « TAMPA * LAKELAND » DAYTONA BEACH » JACKSONYILLE « FT. MYERS




WHOLESALE RADIQ, TV AND ELECTRONICS e
: ORLANDO FLORIDA - R o o F‘H 241. 6601
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.+ WHOLESALE RADIO,'TV AND ELECTRONICS " :

* ORLANDO, FLORIDA  ©
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_ANTENNA POL ICY

ERNIE SISSON REGION ONLY
2 FREE FOR EACH 12
UNTIL 4/15/66 ONLY







BLONDER%TONGUE

Laboratories Inc. / ¢ Aliing St., Newark N. ). 07102 / 20! MArket 2-8!51'

April 13, 1966

Mr, Richard Hyde, Jr.

HByde Electronics Co., Inc.
888 South Lipan Street
Denver, Colorado 80223

Dear Dick:

Jp— s

‘We havé recelved youfxrequest ‘for the return of ‘the following samples:

_mmm— f.ﬁ"“"wu
e 28 URF Dart 2 UHF Ranger 1 BTX-11
e 1 BTD-44 1 ABLE U2 1 cMA-11

" 1 oma-13

There is :a policy at B-T which was set up in order to eliminate the con-
-fusion of acquiring, demonstrating and returning samples, The policy was
written whereby a manufacturer's rep was sold a limited amount of sample
equipment ‘at substantial discounts below the best price on our sheet.
These dlscounts varied as they were intended to brlng the product Thelow
factory prlce.

e

The entire idea was to keep this product from being returned to us after
being sent to the field at this M"low" discount price. We would only have
to resell .at further discount price on a "onesy" basis,

The understanding iz that when a rep receives a B-T sample at this reduced
price he will: :

1. Utilize the sample to further the sale of the product
‘2. Sell the sample off to recoup his investment

"‘Therefore, Richard; may I suggeét that you apply your sales talent to this
inventory and sell it - don't send it back to me.

Sincerely,

BLONDER-TONGUE LABORATORIES, INC.

CC: €. Sisson, W.-A. Ullrich
J. M. Balash, §. M. Stone

home TV accessories e industrial TV systems = nfaster TV systems o UHF converters e / Canadian Division: 8enco Television Associates, Ltd., Toronto, Ontario
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3,150,316
MULTI-BAND 10G rxmomc ANTI:NNA

" Robert L. Carrel; Richardson; Te udruu:.myu,,
Robert L, Carrel, Tex,

Champdn. IlL., assignors to The
Foo Fi!;:d.Anw 1964, Ser.
pr. .

1 cmn's. Cl

Dnivesiy

Thls mventmn relates 'topantennus : Mbre parucularlyi 10

it rclates o -antennas baving usidirectional radiation pat-
teins’ thal ate essentially. mdependent of freqmncy over
Still- more - pam:ular!y. Ahe :antennas
of the invention: are designed 1o cover intermittent’ bands
of frequencm which cover.a w:dc range fmm lhe Towest

ial:‘-No;‘-"26.589;. : fand i

of the inventors: herein; Scl‘ial No. 59 671, filed Septem-
£ 30, 1960, now U.S:- Patent:No. 3,108,280, dated Oc-
obqr 22,1963, there are described certain antennas com-
prising cop]aﬁar arrays of dipoles or V-clements hav-
ngi unusunlly wide ‘bandwidths ‘performance character-
stics over which bandwidths the antennas are essentially
requer'!cy mdcpendent Thes¢ antennas have input im-
dances: which are nearly constant with unidirectional
palterns angd’ directivitiés comparable to yagi arrays. As
described 'in’-the - applications above named, the arrays
ccmpnse 8 numiber of ‘elements which may be linear
'ipoles ‘of V-elements,’ arfanged in side-by-side relation-
ship: in-a plane. ‘The: lengths of the d:poles or the de-

ments are designed to vary by ‘approximately chosen scale
i ‘factors according to a deﬁmte mathématical formula, with
"each of the elements bemg fed at its midpoint by a com-
.'mon feeder which has appropr:ate ‘phasing between suc-
eessiw: elcments i The-elements which are used to make
‘up the. arrays vary progressnvcly in length in accordance
: with therscale factor selected.

- the’ lmcar dipolé version, described in the afore-
mentioned. Isbell -application, the length of the longest
ipole ‘element ‘corresponds to about ¥ wavelength at
the low' frequency limit:of the antenna's effective range,
: wh:le the shortest element has a length corresponding to
: bout % of a wavelength at the upper frequency limit.
*'On ‘the other hand, the antennas described in the pres-
entinventors’ copending application, Serial No, 59,671,
in. which: the clements are V-shaped, have increased di-:
_ectlv;ty at frequencies above the Y wavelength mode
£ operation and therefore have effective frequency ranges

péle antenna. i :="

s nal contmuous “from the hxg limit 16 thc lo

-thls type; WIll be;
. .ple. the frequen&l

‘ veloped lengihs of the v-elements (i.e., the length when
the 'sides of. the .V -clements are rotated to’ form a linear.
 dipole) and'the spacing between d;awent dipoles or V-ele-

" former are desngned 5o that their Jﬁecuve frequcnc apl

. bands, The “ham” radio operator. is, therefore, inter-

15

25

30

40

45

50.

vhich are greater than those of a comparab!c lmear di-

j'ventlon cm elfccuvelyi
w:bands, but not the intervening ranges. betwéen ‘the bandsg'

"Of interest, and this ‘antenna’ is. considerably maller i

-overall size. -and weight and, therefore;, less expensive than:

an ! anténna des:gned o cover cont:nuously the : entire’

j=-range of television frcquencnes from 54 to 890 mes. For-: i -
" thérmore, the directive gain increases in the higher modes .~ .~ " -

.invention that the cenverging lines defining the ends of -
- the elements in a given zone are not collinear with the

% .or may not be collmea: ‘Fu

ver all :ot the Iabove frequencyé ‘

which' are used to'cover. the: hsghet frequency ‘bands,
thus making mote effective use ofdhe size: of the structure.

Another application ‘of the inventioh: occurs inanten-
nag designed for usé. by amateur radio. npa'rators ‘whose
transmissions are restricted by law to: certain: freqnency

ested in an antenna which, performs efféctively. in those
ranges in which he is free to ‘operate -and which ‘need.
not be effective in the intervening frequency bands,  Such
an antenna can also be made in accordance ‘with “the:
invention in a smaller version than has been heretofor
possible, without sacrificing bandwidth or: drrecnwty ;
The invention will be better uaderstood. from the fol
lowing detailed descnpuon thereof taken in: conjuncuo
with the accompanying drawmgs. in: wh:ch SR

tenna cmbodymg the invention: and : it
FIGURE 3 is a fragmentary view of an lmproved and.
preferred form of an antenna similar to that: shown in:
FIGURE 2, a3 seea from & point directly i in front ot' and
‘above the narrow end of the antenna.
Referring to FIGURE 1, it will be seen that the an
tennas of the invention are composed of a plurality of
elements, which may either linear dipoles, c.g;, 11 and
12, or V-shaped elements, e.g., 13 and 14, or a combin
tion of both as shown, arraniged in side-by-side: rel
tionship.. The elements are arranged in a number ‘of
zones, Or groups, e.g., A, B, C, and D. The distiriguis
ing characteristic of the zones found in the antenna is:
the fact that the ends of the elements within a zone fall’
on a pair of converging straight lines, as shown-in the.”
drawing. It is also characteristic of the antennas of the

corresponding - converging lines associated with another
zone of the antenna having the same type {i.e., linear
dlpolc or-V-element) of eléement. Thus, for example,
since zones C and D are both comprised. of linear dipotes,
thcl cunvergmg lines defining their terminals are not col-
linear. ‘This is. also true of zones ‘A ‘ind: B which are
also composed of similar elements, . When adjacenl Z01es;
are composed’of dissimilar elements, however,' as. in the .
case of ‘zones B and C, wheiéin' B | has': V-c!ements and!.

C: has linear elements. thcu.convergn hnes . passing
through the terminals ‘of the ielements £ th Zone may' . o




© . éach composed of & peir

"~ about, a’line passing through the midpoints: of ‘the linear

B i tional source of energy, depicted in FIGURE 1°
i of illustration only as.alternator 21, by means of a bnl-

<+ ‘are twisted between connéctions to consecutiw or ad)s-

. meaning ‘element No.. 1 of zone D.. ‘Thus, in general,
the subsc.ﬁpt {n) indicates the ‘order. of .the parllcnlm'i e

‘.'mwmmCmnotthemmo{FIGURElmT
"jareequalmlengthnndwlmhm

“those consmung of. v-elcments and those formed of linear
. dipoles, ‘it'is prefcrrod ‘that the antenn’be: symmetricsl

L dlpoles and “the spexes of tha V-elemm mpwhvei?.

~ The antenna xsfedat its narrqw‘wdfmn a

. anced feeder line consisting of ‘conductors 23" and 23,
" Jt will ‘be. seen that the crossed fesder lines 22 and 23

‘cent elernents of the antenna,i
-, The length of an element (dlpole or V—element) in
* the .antenna shown in FIGURE 1 is designated hexein as
L,% where 1 is used to designate any element .in 'the
zone which is dcslgnated as X. Thus, for example, the
: longcst clement in the antenna of FIGURE 1, whlch
“.is the longest dipole of group D, is demgnated as L,P,

30

' element.in the group designated by ‘the superscript (X).
* It will 'be furthér seen that in the case of V-elements,

43 those. of zone B, the effective length of & V-tle- 35
b oy & Wit S of the {-Aﬂcmﬂmd!,andumthmhnotimndedw«

' mkmwbemelansﬂiwhichmemdthe-}'
. W-element have when develomd 50 that these arms are -
" collinesr, “As shown, mmt..'iuthedwelopedi’-
Jeagth of V.clement 13,

70 .'The lengths of the eleme” 1ts o l.he antennas of the‘w
' invention ‘and the-spacing between these elements..are.

. related’ by & scale: factor. + ‘Which is. constant within a
gwen mnc and is defined by the fallowmg equauons

Liasps? ¢ ASpiux
. -‘ TIX . ASK
K where - isa mnstant havm.g a value less lhau 1, L,,x :

.rX

7 is the length of>a dipole (or the- developed Tength' of

"‘a V-element) .in zone X of the antenna, L, ;X is the
.. corresponding length of the -adjacent smalier element. in
“group X, AS,X is the spacing between. the elément havi -

B _ing the length L, and. the adment larger element in group .

X, and ASq, X is the spacing between the elément hav-
‘ing -the length | P and ‘the adjacent smaller element in
group X, 53
n the foregomg. it will be observed that l.he same.
scale factor, +, mey be used to. determine both dipole -
" . length and. spacing.  This will, under pormial conditions; ..
* represent -optimum operational conditions. However, it
efficiency of a lesser degree can be tolerated, it is, at 60
times, possible to operate with -a different scale factor
. for determining the dipole length from that which deteér-
‘- mines' spacing. At such times,. a scale factor ry may be
used to determine the dipole.!ength and ‘a scale factor
73 may be used to control spacing the dipele sections. - @5
Each dipole and the feeder ‘connecting thereto. in- the
region between one dipole pair and the ‘pext adjacent
- dipole pair may be regarded as a “cell.” The lengths of
dipoles and the spacings then are 50 selected by the deter-
-mined scale factors that the combination of dipole lengths
. and spacings, when combined as here described, prawde
_ the desired substantially uniform w:dcbnnd responses- in
_ the desired frequency ranges. ' .
© Az noted above, the elements mwnsms the antennas

70

elemzms. Withnmct .ﬂnlamrtbemolthn e
-_;mmmvmm»mmmmm :
t - of decreasing clement size s0 that the ‘apex of each of ~ © -
~the V-elements points in a direction away from the angle .~ .-
 formed: by the lines passing through the extremities of -

i+ the findividial elements. The angie, ¢, formed at the

0 apexes of the V-clements by the arms thereof, preferably

: -;.huavuluebemwaboutwwlsu'*-

o{mm’e.:f.. 18 and 19, which: . _
3 ;oftheclemcntsmzmeA. In a #imilar manner, although "

“not 'shown in the drawing, the lines passing through the
'._extremniuohheelemehummun,c D, etc., .conld
_ he"¢xtendedtofam limdarunlnug.uc.up, mme-i
- tively.: Bachofthcuangh-'..e.uo,elc may be
equal to each other, and in the'
-t.!:e%antennnmequai bmthis

.. whether or not: they: are’ equal 0 each other, have valm -
:w:thm 1he range’ from about'20° to 100*; - ‘

_alion at a certain freuency there are involved only a’

-1t has, been: found -possible, - therefore, 1o remove from
't the 'antenna structure thoss. Ments wluch are not in

“-tenna‘of FIGURE | as.an.

.would: have formed the fourth’ elamcnt of Zone D
.;;'notreqmredwbn!hamunnnnwanfuque

“ aftentia with a- consequent’ saving 'in_ size, weight; nnd

" of the remaining, elcmcnls in the antenna at their charac:,
. teristic ‘frequencies. - In a similar ‘manner the | ‘elements
"wluch woilld nofmally have appeared in’ the antenna -
+ ok between zones A and- B have been cmmed wtth ngl-
487 o
: _frequencnes cormipondmg io the elements found in zanes -

. zones of groups as defined above; all of which may con-
60
. use of V.elemerits i in t.he antennag of the inveniion rather | .-

than dipoles increases the- directivity. of the antennas and "
. dlso’'permits more effective utilization ‘of a given antenna,

" frequency at which the largest element in the zone is

- which the lengths of the dipoles in the group are about .

Itwiﬂbenowdﬂ!umﬂmmnlmemﬂeu,ut
that formed by the lines passing through the extremities..

-embadiment of

.pot s hecessary condi:
In any event, #'is. pnfemd that - these angles

 The ‘advantages of the antenzias of the imuon siem
from’ lhe d:scovery that when & given antenaa is ‘in opér

ew. ‘of the “elements of ‘which the antenna ‘is formed

the antenna together to closesthe gap which would exist
and it has been further found that this modification: of
the antenna is possible without' aﬁectmg the ‘performance
on either side. of ‘the exclyded . .. Taking ‘the an
lhc ‘element which

which is dependent ion the lengths of elements 1, 3 and 3.

operale at a frequency. represenged by this hypotbetical
ourth. element, the element GAR be omitted from the

cost, wnhout, hiowever, advemly affecting ‘the operation

adverse effécts. on the 'operation-of the antenna’ atl th

A and'B, S
The antennas of the mvenuon comam 2 plurahty S

tain linear dipoles and some V-¢lements as desired. The

since the game structure can be used in several frequency
modes’to achieve coverage of different frequency bands.
In the case of an antenna zome of group consisting entirely = -
of slralgh!,dipoles, the effective frequency range of such
a zone is that in which the low limit carresporids to the

about 1 wavelength long, and the uppe: - ‘equency limit
to the frequency. at which the smallest dipote in the group

" is about 3% wavelength long. In general, thercfore, 1 may -’

be said that the frequency range of a straight dipole. gmup _
of elements corresponds to_the mode of ‘Operation. in -

1% wavelength long, As the frequency is raised above
the upper limit of 1hé 14 wavelength mode in the group, *
the  clements will also be found to radiate or receive
effeclively at frequencies in which the dipoles are- about

'3 wavelengths long (the 3 wavelengths mode), 5% wave-
~lengths long (the 3 wavelengths mode), and so on.- At : R
. frequencies above the % wavelength mode, however, the "= .. - o
: pattern of " straight dipole group betdines mul’tlfobed S '
~and’ is thérefore. of limited usefulness.
. of the mvenﬁon my Hp%ci&u' lmm d:poles or V- 75

By inclining the
arms of the dipoles to form Vielements, it has been found
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5.

thataunc!elobeoflmproveddtrectwnymybeobtmned '

: lstheﬁ'equencyumhedfmmthe%wavetengthmode

:© through the intervening ranges to! the % wavelengths -
‘mode and beyond.: For each. mode’ of operation: there

: ﬁ:‘ exists an optimum value for the angle y, ranging: from
. ; about 114° for the 3%

*"‘the 9% wavelengths mode.’ By using a.compromise’ ‘value

" for y within this range, however, a zone of V-elements -
{ can be made to achieva: acceépiable peiformance over:
. " geveral modes of operauon. thereby increasing its effective:
‘range..  This result i is possible since many of the elements-_-
forming the antenna array are used at more |than one

v frequency

cordance with the" invention is shown in FIGURE 2.

form the V-elements and the' straight dipoles.
"be noted that each of the arms making up one straight

exténd in. opposite. directions...

the ‘connections between successive elements

tained. . In some instarices, however,. it may: be’ advari-

' 'be conveniently fed’ by ‘means. of ‘a coaxial cable, e.g.,
‘.34 and- 34" positionad . within ‘conductor’ 26 ot 267, the

connection’ ‘with conductor 24 or 24" as. show : ‘
' . In “addition’ to ‘the. typé, of cofistruction shown in
jFIGURE.S 2 and 3, practical antennas made in;acco
-with the invention can use‘a bnlanced feeder line: which
“is twisted: between connections fo ‘successive; dtpoles or
V-elements;
-desired phasing, such as tra”"smmton lme‘-l_
“can also be used.’

P dlpoles, such as group €. * The antenné was: made using
- 0.125% dtameter tubing for the balanced ling and 0.050

were soldered to the feeder. line' and: the ‘arr

by a: mtn:ature coaxial cable tnsertcd into’ onemf lhe con-
had a total"
“of 12 elements, of which 6. were contamed R4 -20ne
The linear:
..rdipoles ranged in’ length from about 7.5 in es 1o about".-;

' "duétors of the balanced line:. The antenna

" of linear’ d:po]es partially defined by '7=0.90

"+ 4.4 inches; the zone having a length: of ‘about 2 inches.
. The. antenna also. containied. 2 group of §i V-elements
(=70 . ranging in developed length from: about 3.3

: inches to about 2.6 inches, the group of; elements having

by = :
signed to.cover, the 15 meter, 10 meter, 6
_meter bands of .amateur. radio transmission,

ength modé to about 627 for

. The construcuon of a practlca.l anaenna made in. ac—-".

B -d;pole, c.g, 29 and 3, or one V-clement, ¢.g., 27 and’
.28, is condected 16 a different one of said canductors 24 . ' ‘n
-.and-26.. ‘Moteover, con.ndenng either one of conductors ) g

24 and '26; consecutive arms’ along the . Jength thereof
: It will be seen that 'this

' éonstruction has the effect, ot -alternating - the, phase of
depicted
schemmcally -in FIGURE 1 Aithough the elements 0f
-the anténna of FIGURE Z:are! hot' precnsely coplanar,i
differing thérefrom by'the distance between the' parallel.
- conductors 24 and 26, in practice; this distance is usually’ -
gmall 50 that. the arma of the ¢lements are substa.ntmlly ;
‘coplanar and the advantages of ihe. dnvention are’:main-.

tageous to. bend the mdtv:dual arms, €.g.,'32 and 33 in .
FIGURE 3; close to the point of attachment to, the feeder . .
lines 24’ and '26’, 30- as. to position all: the. armsiin the'
same plane. - The ‘antennas’of FIGURES 2 and:3 may."

“ outer conductor of ‘the ‘¢ablé” making ‘electrit 13 connact'U
with the conductor 26 or.26’ and the central conductor ™
36 or 36° of the cable entendmg to and: malung ectm.al :51 L

‘ Othet suitable imeards for accomphshmg the
ops 9‘". smbs!

< AS BN example of the mventlon, an antennd was con.,
2 strueted in-a'manner similaz to that shown in FIGURE 3'
: ‘.'contatmng two zones of elements a-group of V-elements,
* such:as group: A in FIGURE 1, and a . group of linear:

' diameter wite for the arms of the. elements. The arma

© . alength of labout: 1.1 inches; and"being: further defined-;:
0.95. ! This antenna was &' scale model of one de- 7
eter and 27
For the 15
and 10 meter bands the antenna: was operated in the 34
wavelength mode as a linear ‘dipole. array.. The 6 meter-
band was coveted by the V-elernentc of the: antenna in the -

i wavelength mode and the 2 moter band was wvernd‘

by the same. V-elemenu in the 3 waveléngth mode: -

“This antenna was found fo perform. accepiably over this

. range, although the performance in the 6 meier band was
5 somewhat infcrior to the other bands which were covered.

provxdlng an addmonal large elemem in the group oi V-
elements P DL
It is beheved evu!ent from the above deeenpuon that

."10 “the - antennas of the invention can be designed. to cover
.discrete frequency ‘bands ‘within a wide overall ran.ge as

- desired. "By usmg ‘the pnnelplee ‘of ‘the invention, the
‘antenna can:be made smaller-in length and consequently -

cheaper ta canstmct ‘that has heretofore Aeén possible, -
-'_15 without, however, sacnﬂemg pertormence wn.tnn the de-
In this antenna the balarced: Ime consitts of two closety;_--‘_ N
*-gpaced: and parallel electrically conducting small ‘diameter
- tubes 24 and' 26, to which are attached the’ arms which':
4t will

;sired frequency bands, . :
This’ apphcahon constltute: a eontmuatnon-m-part of

US palent application Serial No. 76,075, ﬁ]ed by the

: inventors ‘herein named on Decembes 15, 1960 00w, aban-'

‘m dcned and a contmuauon—m—pert of US: patent apphca—

. -tion Senal No. 299,715, also filed by ihe inventors hefein ..

The forego:ng detaded desenphon has been glven for o
25" clearness of understanding only, and no. unnecessary limi- -~
- tations should be understood thercfrom, as’ modlﬁcauons
wtll be cbvious o those shlled m the art. :
What is claimed is!. ; o
"I A broadband umdneetmnal antenna covenng an";'

'30 lntenmttent range of frequenctes compnsmg an ‘array of -

& ‘pluraliiy’ of substantnally coplauar: elements, said ele-
ments: being arranged in a plurality of zones, the ends of
. the elements in esch of said zones falling on s’ ‘pair of con-
verging lines, the lines passing through the ends of the
35 elementa in any zone being non-collinear with'at least one
~: pair of the: correswndiug linea associated with' ‘any ‘other
"~ zone, the elementd within any zone being nrmnged in sub- . .

stantmlly paralle! side-by-side relauonslnp and progressive- -

/1y increasipg in length. and spacing, the tatio of the lengths:

40 .of any two- adjacent elements w:ﬂun any one of sald zones' ‘
bemg glven by the fonnula N

45 where ‘L ig lhe length of. the larger of said’ ad;acent elc—
cordance b -

ments, I..,,H ‘is. the length -of ‘the ad]acent ‘smaller - ele-

) ment, and 7 is a'constant having a value Iess than 1, the;
spaciug’ between the elements of any zcme be' g g:ven by L

i the; formula L o

where AS,, :s the’ spacmg between the element havmg thc_ ;
lengl.h Ly and the ad;acent larger “element.. AS] +1 5 the
spacmg between the glement: havmg ihe’ length Ly, and the i
'adjacent smaller element. ‘aid -+ ‘has: the. sxgn:ﬁcance pre-

ol

elements :

2 'I'he antenna of cIaJm l in whlch the elemenls in
' least one of said Zones are: parallel dlpoles :
A The anlezma of “elaim 1" in which. the e]ements o
at -least one.of said zones are V-etemems arranged e
herrmgbonellke arrangement -each of said-elements hav- !

85 ing a pair of equal arms, defining an npex, the apexes of S

gaid V-elements lying on & straight - line, the oorrespond—-‘_
ing -arms: of said elements being parallel i
"4, "The: a.ntenna of .claim 3 ‘wherein ‘the angle formed .
by he arms of any V- elernent at the. apex thereof has ;i
a Value within thé range from about 50“ 1o about 150°; ;
5. The antenna of tlaim’ 1 ‘'whérein 'the: angles. formed :
By the lmes passing lhl‘O‘ngh the ends of the. eléments:in
'said ‘zornies have values within the r:u:g‘ from ‘about 20°
75 to about 100°, and the va]ues ot fhe: iconstant . a:.soclated_

0

This: deficiency, however, could have been rectified by . B

_' aﬁlmgdatc of AugustS 1963 ‘mow ‘

vmua[y asmgned said ! elements bemg fed by. a; common‘ .
feeder whlch alternates in phasc betWeen SULccs‘awe' P




S "7
'wi'hsazdmnesﬂewithmtharansefmmnbouto.s to
sbout 095, - -

3,150,376

" feeder to an external circuit at & locahon mbstanually :

~ 6 A broadband | rechonal antenna covenns an:

‘intermittent range of frequéncies’ comprising ‘an. array
“.- of "a-plurality of substantially ar- conducting ole-
-.menn,ﬁldelemmubemgarr in- a plorality of

- zones, the. ends of the clements in gach of said zones fall-
" ing substantlalfy on a pair:of converging . lines, the lines

- passing substant:ally thtough the ‘ends of /the elements in.
* any zone Yeing non-collineat: with at:least ‘one pair -of
 the. corresponding lines associated with any other zone,
the elements within any zone being arranged in’ substan-

: ments

. mment frequency ranges comprising an array of a plo-
- mality of substantiatly coplanar .condicting elements ar-
‘tanged in a plurality of zones, the conducting ‘elements

- :of cach zone being similar, at ‘least one zone comprising |
‘10

'txally pamllel side-by-side’ relanonslup and progressively .
increasing in fength, the ratio. of the. dengths of any two -

- adjacent elements within any onie of said zones being de-
. termined by a Zonal'scale factor established by the ratio

15

of the length of one ‘conducting element to the length of

_the next adjacent -and longer conducting element to es-

- tablish the: length scalé’ factor, the spacings of one con-

e ductm; elcment io:the next smaller element and the spac-

- ing of the same condicting elemient to the next longer -

" conducting elernent with each zone' estabhshmg the spac--

' ing scale factor, and where each scale factor in each zone

- +is a constant, and a2 ‘common two-conductor feeder con-..

. nected to alf of thé elements with adjacent. conductor

< clements being . connectod to dlﬁerent conductors of the -
Z_feeder.‘ "
“a 1 The anteuna of cla.lm 6 in whxch the e]ements in at;"_
S least one of -said zones are parallel dipoles’ extendmg in:.
Lea d;recuon substautlaﬂy perpcnd:cular to the. zms of:

." the feeder. .
‘8, The antenna of c.lan-n 6 in Whlch the elements in:

each of sald elements:

'a herringbonelike. arrangement

-~ ing arms of said: eJememx bemg parallel, and in which at
fot  lent-one other zone comprisés” dipole elemems extend
.. ing substantially normal to the feeder axis, . .

-baia.nced feeder connected to the elements forming.each

5 posxte V-clemems and each‘two opposite parallél dipoles

: selecuvely spaced from each othér, each element of each
" pair. of conducting. V-elements having ‘arms of substan-

o stantially astraight ‘line and termmanng at the feeder,
each of the parallel dipoles all lying in- a common. plans
and -also termma.bng at the feeder; the said V-elements

and parallel ‘dipoles of each pair- being of different elec-
1rical 1engths Wwith siicoessive’ V-elements and dipoles dif- -

“fering in" electrical length; with reéspect {0 ‘each other by

Ueach dipole and the feeder between successive V-ele-
“ments and .dipoies consulutmg a cell, and the: selective
| spacings- Between adjaoent r.hpoles decreasmg from one

least oné of said Zones compnscs 'V-elements arranged -

ha\nns & pair of equal armis deﬁmng an_apex, the ‘dpexes
‘of sid Vielements: lying on'a straight linie, the correspond—i.

. 9. An_ gerial’ system for wide-band use over. wlected.'
._”-mtemuttmt frqquency rdnges comprising a p!uralzty of i

-:substantla.lly ooplana.r elements: arranged in-a plurahty_
" of zones; at. least one zorne .compfising a plurality of her-
- ringbonelike - con ucting V-elements arragged (o' Aermis b
Me in planar relationship, at Ieast one other zone com-
prising a plurality of ‘parallel dipoles;; a ‘twotconductor

zone at ‘'substantially’the inner. end thereof, ‘each two op-

tially, -equal{léngth 5ubstantlally defining. an’ apex with - :
the apexes of the. plurahty of V-elements all lymg ifi dub- o

20

30
;. 'substantially the same: ‘scalé factor, éach dapole and “th
- * feeder between successive dipolés constituting a céll, and
= the: selective spacings between adjacent. dipoles decreamng S
3.51_' from.one end to the other with the greater spacing being - | .
' bination of dipole lengths and spacings provides.a:sub- e
“stantially: uniform wide-bend response over a plumbty of i

: :.lengths, ‘of any’ two adjacent elcments within:

. "'substantially the same scale factor, each V-element and

end to the other with: the greater spacing’ ‘belng between

the longest dipoles and being such that the Gombination .
“in each mne to: the neitismaller clt.mem an
- of: the snm conductmg elf:ment m tht, Sii¢

. of V-clements and dipole lengths and spacings pr0v1de:a &

"1 substantially uniform wide-band response over ‘a plurality
0 of selected frequency. banids,; the.connection: between the. . ' -
' V-clements ‘and the dipoles and- the feeder being made in- "

"-such'a manner’ “that the directive gain of the: antenna in:

creases as operation shifts from one band to!an adjacent -
band- of higher frequencnes, and means 'I.o connect the’

-planarly arranged, at least one other zone comprising.a .
‘plurality of substantially  straight :end - oppositely posi-.: -

.. pais constituting dipole halves, the connection from eac
“adjacent ‘dipole section being to a different feeder,: sai

* other, the elements of each pair of V-elements and ‘each: =~ .
~ pair’ of oppositely positioned elements ‘having arms. of =

' - substantially equal léngth, the-V-slements ofione zone

. substantially defining an apex with the apexes.of the plu--

25

i “quency relationships ‘to each other, the’ connechon be
). tween the dipoles and: the: feeder being ‘made in such ia” - -
.. manner that  the. directive gain of the antelma increases i

: 'mlttant frequency ranges ‘comprising.a p]urahty of pa.tr
L of substanually cop]anar canducting clements, - th

ir oonsutuung dipole halves, the connection 50,
jacent conducung element 'of 'the: dipolé sec- . &

: tions being 10 a différent feeder, all of said-elements-being -

-’length ‘of the- next ad]:lccnt ]onger conductmg :
- that the elements of each pair’ have differen
! lengths and successive: elcmcnts with-each. zo
a5

fand the fcuder betwccn quccesswe conductur

" ingscale fm,mr etich of the: scale’ fac:ors hw‘
" of less. than anity, so that the selective spacin
© adjacent conductors differ Erom’ ong.end to the

removed from the longest of the V-elements and dipole
elements and in the duecnon of the: amaliest of Lhe el&

10. A aerial systzm for w:de-ba.nd use wvmng lnter— .

a’ plurality of herringbonelike ' conducting  V-elemeats -

tioned conductor: elements, a two-conductor balanced .
feeder connected to each of said conducting elements at "~
substantially the inner:end thereof, each two opposite:
V-elements forming a- pair ‘constituting * dipole halves, "
each two’ oppositely- positioned elements also: forming

V-elements of the zone being selectwely spaced from each

rality. of V-elements all lying in substantially ig straight

.lmc and . terminating:at ‘the: feeder -and the: opposztol X

.* - positioned elements of ‘a second zone also terminatinig.
the feeder, the said dipeles of each pair bemg of differe

“electrical lengths with' successive dlpolen in each zone dif

fering in electrical length with respect to each._other b

between the longest dipoles and'being such thal. the com-

frequency  bands bearing submnually harmonic - fre

45! operation shifts from- one band to an adla.cent barid
of . - higher frequencies, and ieans to connect 1he: feeder
fo:an external circuit.at-a; locauon substanllally removed : |

- from. the longcst of 1he V-clements and in tht. du-ectlon 1 o
*_of the smallest of the. V-elements.

11 ‘An nerial system for wnde~band uge covcr:ng m

nients being.arranged in'a plurality of zones,’
duictor balanced feeder connecied to each of sa

.7 at substantially the ininet ¢nd thereof; the élements
" each’ zone' being ammged in’, substanually pa
_=_-by SIde relauon'slnp and progresswely d!ﬂer

any: one' i
.of sa.ld zones bcmg determmed and: subsmnlsal]y pr i

d:ﬂer 4R
lcmf:nl'

electrical . length  with respv.ct to each- ‘adjace
by substammllv the- same scale factor, gach

a cell; the mt:o of thc spacingof one. ccmducl

:thc Ereqtcr spac.ng hcmg hclwe‘n the kmgew anlurmrs




L mnppmhnalelymﬁd gr ‘
i - half:wave lengths fo the next higher frequency range.
+..where ‘the’ ¢lement lengths are orice more- spgmaimately.’ o
odd integral number of balf-wave Jengths, the ratio’ .
thc lengths of any two adjacent dipole shments within®
omolfthezcncmbeunsdietasrnmmlbgrllmmmlst:nle=
substantially constant ‘value within' the Zone, -
means 1o connect the foeder conductors’ to an ex-
c:rcmt at's loc.ntlon which is iubsth;lﬁaliy 1e-

;é;'aa

9..

4 Thenntennaclmmed mclum 11 in which 4
eonductmx clements of each zone' ~are of similar for
2l and :the conducﬁn; elemem o! one

;iﬁig

'coMucungdemeMofnhunomotbermmpmﬂsl_:j '_elementsofttlemmofthemesemndmadlmc-; R
dipoles. - " tion substantially pu-pendicuiarwthemofthefeeder.

.18, Abroadbandunidsrecuonalantennacovmn;in-i._zs'-coudum Ly
/ termediate 'ranges .of a wide frequency spectrum com- - - 17, mmtenmclmmedmclumlﬂnwinchﬂnd:- _
. prising a multiplicity of substantially coplanar conductor . pole elemenis of ‘at least-one of the zones comprise V- -~ = i1 -
_elements, each condiictor element forming balf ‘'of & di- = ‘shaped elements whose apexes lie on. substantially a-
. pole,” the two ‘elements of ‘each’ dipole being of sub- straight line and. between. which efements in the region
.-santially the same length, the several dipole elements 39 of -the operi: portion of ‘the V-formation there! is an
. being selectively spaced along an sxis and arranged in . - angnlar spacing in the range from about 50° and: 150°,
. & plurality of separate’'zones, the electrical length of - | 18. The antenna claimed in clainy S COL-
. the ‘dipoles’ décreasing with distance slong. the axis, the - responding dipole eloments ¢ . :
‘eloctrical length of adjacent dipole elements of the sep- - 10 cack other and wherein certsin of the extend " - ne oo
srein zones dillering by a selected zone scale factor which 38 substaotislly *perpendiculas o ihe ‘fesder and whevein: - - |
i mibstantially constant in cach 20ne, the clecirical length - Other dipoles are V.shaped clements whose apexes He: . . o
_of ¢ach dipole of all zones being spproximately ani odd - on substantially a straight: lino: with the angular spacing
multiple of & half-wave length at a frequéncy within the < between the elemeata of the open portion of the V-forma- .
" operating spectrum: over which the antenna is to provide tion being within the angular limits of 50° and 150°. = -
muimnmrespmemeachzone,apairoftoedercau-‘o ) Noreferemenciwd ® Co
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Pafties "to suit Indepensahie or

necessary (§ 19.3)
Tithe A_-\sm_;,?;nments

‘mentar teense (56610
fine in positioh of assignee of pat-
ent has implied right to bring infringe-
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CIVIL SUBPOENA TO PRODUCE DOCUMENT OR OBJECT ' _ " D. €. Form No, 48 (Rev. 360

’Hmteh States ﬁmh‘wi Tourt

FOR THE

NoRmm:'RN DISTRICT _QF_TLL INOTC; _
‘ CIVIL ACTION FiLe No .65.6 567 .

B

. THE UNIVERSITY OF ILLINOIS FOUNDATION, |
Plaintiff & Counterclaim Defendant, l. No.

o _-BLONDER—TONGUE LABORATORIES INC., -
‘ Defendant & Counterclaimant
V.

Box
JFD ELEOTRONICS CORPORATION,
Oounterclaim Defendant

- T0: Paul E, Mayes = R : S S A
. Room 455, Electrical Engilneering Bldg. Lo | SR R

- University of Illinois o N

- Urbana, Illinois

YOU ARE I-IEREBY COMMANDED to Hsppessex ot Mt ock Sntagr DIt Hat g
produce for 1nspection and mstﬁeb{onc coPying at the off:.ces of .
X . o Co | Dxtuseitgofx B BE
Z2HE Bk - WX EK Qe KRS
ABSUBOHARERIEXE  Merriam, Marshall Shapiro &. Klose, 30 West Monroe Street
: Chicago, Illinois. ,

'1. Photographs of antennas developed by Mayes, Carrel Isbell or other's

at the University of Illinoils Antenna Laborabory relating to the disclosures

of U.S. patents 3,108,280 or 3,210,767 as they existed prior to October 31,
3

© 1962, and (if any
' photographs of.%television antennas assembled by Mayes, Carrel or others

subsequent thereto These photographs should include allﬁf

- using ‘the :E'unds granted to them by the University of Illinois Foundation.._ S

| 2. A copy of. the results of the. survey of applicationeof log periodic
'antennas _

e 2%"”"19g§1 SISt 11ma e MeCord o
QL gIren eghner en ellman cuor ¢ S
. g ¥ g 2 3 7 {1 /{E m/%/ K @‘4 ?’}L " 7-\._./ L

Attornay for o By K(M//ffu,«/ & JQLM (’“rk)?‘“ .[ -

20Q. North Wacker. D::ivé

Address Chicago, Ill 60606 = D"P"f
RETURN ON SERVICE -
N ‘Received thig subpoena at K o on -
and on - . at - S
 gerved it on the within named ‘ o oy
by delivering a copy to h and tendermg to h - the fee for one day's attendance and the mileage

allowed by law.*

. Dated: . _ S
. ey 10 . N o '-'By- o
" Service Fees . ' : o
Travel .- ———®
Services ...ccceemeeaem

Tofal = e $
Subscribed and sworn to before me, a ._t'hi‘f | '

“day of ' ',-'19 .

© 1Fees and mileage need not be tendered to the witness upon service of a aubpoenn issued in behalf o! ‘the United Ststea or an omcer or g
. agency thereof, 28 USC 1826, e
NOTE.—Aﬁlda.vlt requlred only it servico Is made by o persen other then a Unitcd States Marshnl or his deputy. L




CIVIL SUBPOENA. TO PRODUCE DOCUMENT OR OBJECT . D. O. Form No. 48 (Rev. 3-67)

iﬁnﬁﬁh %taiw Bmimt @nm't

FOR THE

MO _ -
THE UNIVERSITY OF ILLINOLS FOUNDATION, CIVIL AGTION FILE NO. corore
Plaintiff & Counterclaim Defendant, ' C

BLONDER—TONGUE LABORA/
Defendant & Counterclaimant
. v =
JFD ELECTRONICS CORPORATION, '
o Counterclaim Defendant

Sy T0: Earl W. Porter

Secretary of the Board of Trus’cees
of the University of Illinois
Administration Bullding
University of Illinois

Urbana, Ill:mois

. YOU ARE HEREBY COMMANDED to agpasexh »
produce for inspectlon and == Distwetofc eopying at 'che ofiices of

L XHK : AKDE X ' ez Cakx . mmmc BEAE

L MEUDPORIRHKIEXE Merriam, Marshall Shapiro & Klose, 30 West Monroe S’creet |
=3 Chicago, Illinois- o

. Employment- agreements between the Universa.ty of Ill:.no:l.s and Robert L
- CGarrel, Dwight E. Isbell and Paul E, Mayes. S | SR

Octoher.28...., 19.66.

. : < o
: g s .
- Hofgren,. legner, .Allen, Stellman & MeCord.C ’d‘ / /"‘/VM” /2‘;/

Attorney for Blon er—Tongue Laboratories, %.
20 North Wacker.Drive, ~ Ine, . By “/ Wﬁfﬂfm’ é) mfé“ :ty Z}‘ ;

_ Addreas Chicago, Ill 60606
|  RETURN ON SERVICE .~

Received this subpoena at o - _ : oon
and on : o - . at S _ |

“gerved it on the within named B o : cl

by delivering a copy to h and tendermg to h .. the fee for one day's attendance and the mileage =

- aliowed by law.

- Dated:

. SBervice Fees _ ' e ‘
Travel iceeed
Services .coeoceceee

Total $ .
Subscrlbed and sworn to before me, a ‘this.

'.dayof | ) '_-,.19.

S Fees and mileage need not be tendered to the witness upon aervlce of & subpoena issued in behalf of tha United States or an officer or -.
.."". agency thereof. 28 USC 1825, .

NOTE.—-Aﬂlda.vit required only if service is mndo by B paraon other than a United States Marshal or his deputy.
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How~ika antenna xiaswzzf:ﬁ t0 meet’
sateliite talemelry neaﬁs has hesy
& adapted by IFD for amazmgiy shary
longranye reception in SOLOR,
blank/white, VHF, UBF, and P!

ui’tN“ED UNDER ONE QR MORE OF U5, PATENTS 2,558,081;
© 5,885,579 3,011,168; 3,1DR240 AND ADGITIGRAL 2%
"’ATENT" "’l:“vUi‘\:E i U, 5 A, AND CANADA, PRODUGE
QY IFD ELECTRONICS CORFURATION UNDER EXGLHSWF
LICENSE FROM THE UNIVERSITY GF JLLINGS FOUMDATION,

£ﬁ§ P§§f§§§$

AN

The agma::a aga

Thi patanisd jFﬁ Log Perindic LPY means more ea‘fectwe _
and cemplete coverage of your audience, fts anique design
brings vour piclure in with studio-sharp braihanca in -
“problem’” reception areas.

The LPY—adapted by IFD from the Log Periodin satellite
antenns cengept of the Antenna Fhsearch Laboratories of
the University of llinois—Is avaifable in 2 broad assort:
‘ment of models to cover avery possible VHF, UHF, YHF-
UHF or FM Sterso lovation requirement, Write for deserip-
tive jiterature or sample and see why— -

HModel LPVH

plus FM

: Hlustrated) one of &
. goid alndized Log Periodic anfennas
degigned for VHE chanpels 2 tn i3

¥/ FM antenna increases your share of the audience by
. bringing it a brighter, clearer, more enjoyable gjiatuzs _

| Miode! LPY-HB (Mustraled) one of 6

area-engineered Log Periodic LPY an-
tannas aesigned Tor UHF channels 14

"{ o 83 plus VIF channels 7 10 13,

| AT THE MOMENT OF TRUTH THE FICTURE IS THE PROOF -
~THE JFD LOG PERIODIC LPV WORKS BESTE .

THE REOW-HOW OF THE WORLD'S NEWEST AND FINEST
AWTERNA LABORATURIES 15 BUILT INTU EACH IFD LRV

Frofessor Paul ©. Waves of te Ane .
ienna Ressarch Laboratories of the
Umiversity of Hlinois, eviginator of
the log pencdec Vmpma am&nna_
LONEEH.

Ps‘im!&! LW V15 lillustrated) one of
4 areg-engingered Log Periodic LPY
antennas for VHF channels 2 1o 13,
UHF channels 14 to 83, and FM with
one downiead First of its_ kindY)

15th .ﬁ.\..-'e_nue at 52nd Street .
Brooklyn, M. Y. 11219
Fhone 212 Dé 1-1000

B A, e

- Forw Ne, 74 Litho in 4.
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At ihe 55 New York World's Fair, the Houss of Good

dd\zanﬁerraenis in home Hving, The board of d'rwcﬁ;ﬁrs ot the House of GoodTa

g im{ relevision antenna o be instalied on each of its three how

sise, the Foval Barry Wills Associates Hmsse, and the Jack Pickens Coble House.

1 House of G»-r}d Taste will create a lasting influence on consumer purchasing trends. Fi“ty million Fair-
e JFD Log-Periodic, Millions more, sverywhere in America, will see _revar and resd abaut

saod Taste and its choice of the JFD Log-Periodic antc.—.nm_‘ U S oo H’}USE Jr ar

G M :
¢

This new and unique markeling ft!"&:t’ wilt reflect Heeif in record. JED Eﬁgf F’@ru}dit saies dumg 1964 anci W VR \ '?”ﬂqi 8T A

Fadinlond 1 i

ot
@
=
LY
.E:“'a
i

Taste E:{hi%ﬁi will feature the lntest and finesi
ste selected the JFD Log- F’ermafc
10n: the Edward Durrell Stong

1955 for youl
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Magazing adverlises fhe
© JFD Log-Peripdic LPVI

1 about the JFD Log-Periodic this past spring. Millions more will be learning of the antenna sensation of the nhation,
a5 JFD continues the bigeest antenna advertising campaign aver run in LOOK magazine. BN

Tie-in and cash-in with Log-Periodic LPV installations in your area. Promote yourself as JFD LPY headquarters with LPV
sarners, banners, newspaper matls, mailers and TV/ radio cormercials. : g ‘

g P

SRty
e 2 st 7
.

Magazine advertises the
aer ]l D Log-Periedic LPV!.

Last year , millions:in the West and Far West saw the JFD Log-Periodic LPV ad in Sunset magazine. Lol
'__Thés },iftfear-_, mittions mwa_’IT“f_-aﬁtmm_a owners and, prospects will be told the dramatic Lég~§?eriac§ic_ story..

s varisty of Sunsef promotion aids to keep the Lag-?’ariama LP\J-th_é Coast's No. 1 antenna'in salest

wies Gorp., 15
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1 their “(hinese puzle”

| Why the JED Log Peri :
Outperforms Every TV ﬂgmmm ;%* ver Made!

The log-periodic LPY blows the whis.
tle on cumbersome antennas with
porshinativns
of collectore, directors and refectors.
Mow a slngle pe soigely-enginesred an-

G U tenna—-the firsb based on 8 grometri--

pzzéim i cmszammiy i:ie:w g:?z.f:#u?
fmm {,aézzmbw; avw ,%'35? mzﬁes ey

;m;"fwumrfy in tfw z}z;ﬂey‘ am’i ,?mai
et _m a_?‘?_ ‘aRy gniens, fﬁen__m;;fr ¥
(this log perivdic antenng in: p?ér‘fﬂrm

| Harmonically E”%S{EME’%@
| Periodic Cellular ?mmgﬂ%
%ﬁﬂé Harmonic Modes for unprecedented performante
i a‘j@%@rmiﬁ Eaéémﬁaé 'E“sz"étﬁ —plus FIL 3’?%&??@

cally-derived logarithmic wcale--ag:
tually tunes itgelf i the desived
vhannel for unprecedented performe .
ance in crisp black and white or |
shanming color -~ phus M STEREO

118 it mny wonder that never hﬁfﬂm
‘have so many netaliévs and tochni.

Developed by the Eﬁ%ﬁ“@iﬁy

%‘Eﬁ&%ﬁ&?ﬁ@ﬁi SATISFIES AN

atory—Now S%mﬁgg in Sateflite
|'TV by JFDI THE

-element ﬁg}@mﬁ% on the é@&

Y ’#,i"‘v‘.', ”.’f Y.

MW Bt t

ciang so auickly scclaimed a E'&i af
temna?

the TPV, and bow Ha freguency fnde-

- pendent characteristios, bave broken

through divlance, ghozt and nferfer-

areas, Write foday for your log peris
odic’ LEPV Sales Wit Better vet, call

':jmg_z‘ SED digteibutor and fry ope withi &
‘ouir money-back guarantes of a belier!

picture, You will prove it fo yoursell.

{EE?S&‘%@E& Antenna Labor-

':"Eﬁ%é‘} ATION EBE%%&?%%

in the Fundamental and

CWe would Fke fo tell ymz rrsee abd o

Cenee bareisrs to bring clesr, steady )
_pictures into previouely “Irnposeible”

- Telemetry m&éﬁ@i@é to]
106 ?@iﬁ@@%@ LPV ENDS THE ERA
OF .&mm %‘%%?E%@’%’EES&E? FOR THE FIRST TIME
o | GNE SCIENTIFICALLY FORMULATED ANTENNA @ﬁ‘% '

@zﬁzmmm

SEPD Blactromlios Southoesy ing.,

:iﬁth Avenug at Eng Htrest, ankéyn 19 MY

SJED §rsismatinraa§, 15 Mogre Strest, Mew Vark, 3] ’f
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Cin the new LPVAU Cap-electronic, the 'E?i} PLUS -
: HEy i P PP g + 1 quumwy mde{}&?!'ﬁiﬂi’ii log peviodic. design mmd@* an un -
-{;ﬁdmﬁa g, Biinois B ‘S‘ ?:} Ld%}ﬁi"ﬁ?(}ﬁﬁs S?ﬁt ﬁ:f precedantad compination of remarkable gain . v . fiat, full band.

Carrtenng &&ﬁigﬁ ﬁ?ﬁﬂﬁﬂ?ﬁﬁt Wiﬁ'i & r@ma;ﬂk&hgg oo width r%pﬂrg:ﬁ..;s*n richrectivity . .. bigh f_umt to-back rating

§ i th ¥ o . matohad impadance and low VQW%% on 2l TV and FM bands. -
new electronic ?};, 5"2‘&353* &m 2 tﬁg}am ar- 2 E}niy one downlead ig required (& IFDYUL/FM splitter is included
gg@g@%ﬁ@{g ?Q’@ _ ) L so lead-ns can be fun to VHE, UHE and FM cot terminals).

' U Unigue leae smmsﬁanm iy orossarims function as crosssed

= - feader harness to inCrease gain and provide madimam, sig-
© pal trapzfer on both high and low band channeis. :
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: " BV FERVURING THE IFB LPY-VE 06 PLINODIGT TS NEW GRHERATION GF
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- driven elements. than e’géz‘ E}&fﬂr@ possible, BIYES THE FLEM, URIFORIE S18HAL SETS WEER ESPECIALLY FOR i COLDR
. Resuit: the highest gain aver :m VHF uHF. . BESEPTISN.
: F*ﬁﬁ fbt&reeswfmm one aniemna‘ S :

. FIGHT GATY WiTH ‘E‘Hi IFG LW! Hee ﬂf" GAW aut of your srrf.a with' SFD Log
R Perloging (ueh 2% the B2.channel LIV which grovide viewers with more
o nhapnolssharpay recantion - by color—~phus FM geres. Don't install in-
ferioy srienfas that apen t‘ha ﬂunr m CATY, smizli {he nest 1o gol the t’mﬂ
perfarmance-nma LF"J . e )

f) \_! 3080 LE¥
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B0B PAASCH, Chief Engineer, WOKT Channe 7, Miawi, Fa. recommends:
Good Antennas for Best Golor and Black and White V.

MNEC Channel 7 of Miami, Florida krows that most reception
troubles are caused by poor fecsiving antennas, To help
Dade and Broward Counly TV service lechniciang solve their
picture problems, -Bob FPassch, Chigf Enginesr of WCOKT -

in Miarmni and outlying areas, JFD Log-Periodic LPV astennas
sxcerpis of which arg given below.

A REPOKT ON OUTDOOR TV ANTENNAS TESTED FOR USE IN THE LOCAL AKD FRINGE AREAS OF MIAMI

“ The attached chart rates the various anternas for different such as on Miami Beach and other large building areas,

; . e s oo §F /.8 is & qgao ) )
characterstics. Taking all factors inta consideration, there 1@ JUD LPV-8 is 2 good andenna _ -
; tetanding antenna Jor the Miami and outlyi . Use good (new) 300 ohm line and use a good anienna such
18 one cutsanding antenna yar ihe 1 AnG QuLymng argas, as JED PV, By 3” means donst uae a VHF-UHF-VEE ar a

and that is the JFD LPY-4. For problems with reflections, conical. Ses chart to make selection.”

R T TG T

teated and repdried on the parformance of cutdoor antennas

were inciuded in this comptets and accurate analysis,

BIRECTIVITY HELATIVE - EHYSIGAL
AMTENNA HME or YEWR FRONT 75 BADK GAIYN EOMSTRULYION SIEE
LPY (4 models) L L
L4 Exceliant )  Fair-Good Jedivi Gatd Smali
{1.5 or less 1e 1) {Hidond over 9 o 7-1) (over 8 ob on Hiband) | .
: . {Lacband over 2 i 3-1F {cuay 4 db oa Lo-band) . .
19V-g - Gosd : Good Madinm-tigh Geod HMadivm
< {LE to 2.5-1) {#i-hand ovey 7-1} {over B-10 ob on Hi-hand) :
. {Li-Dand ovgy 313 {over 4-8 b on Lo-sand)
LPV.3 Erceligtt [RCEHENTS High Govd - MediunlLarge
{3.5% or less tn 1} {Hisband over 10-3) (over 10 db on Hi-pand) .
: {Lo-hand ovar 5.1} {wver 6 dh on Lo-handt
LPY-11 Gosd . Excoient High LGand Large
(1.5t 2.E-1) {Hi-band ovar 151} over 14 db on Hi-hand)
L, : tLo-band gver 53 {ovey 8 b o1 Lo-hand)

AND - IF WE MAY ADD...

You wifl fiod pur LPYLS {15 active cell} and LPVIT {18 active celf) Log-
Paripdin LPV's, whiclh wore nol available for tasting by Bob Paasch when
1eporl was being made, powerfut performers in the deep {ringe.

*Your owa test will prove it-becauss in The end result: al the miament

Professor Paul M
Heseareh Laborad

pesiadic Y-dipate

nienna:

ayes of ihe Ante
origs of the Univar-

sity of (linoig, sriginator of the loge

aotenna cencapk,

LICENSED UBRRER OHE OR MORE OF 5. PATINTS 2,908,08

-of truik, ihe picters iv the proot why the IFD Log-Periodic works best,

5 2985879 3,011,388 AND ABDITIONAL PATENTS PERDING IN IL5.h. AND CANADA.

PRODUCED BY JFD CLECTROMICS CORPORATION UNDER IMCLUSIVE LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION.

. JFD ELECTRONICS CORPORATION

.. 15th Avenue st §2nd Street, Brooklyn, M. ¥, 11213 f«ﬂpyright jFD.r_lec{mnim o {na::




“eihiat all 82.channel television
roceivers” mugt we an §2-channel
felovision antenns.”

Of course, vou can'l take the law inte
vour own hands-bui you can iske
advantage of today’s ready-made op-
‘portunitses to sell an 3Z-channel ah
tenna with each 82-channel TV set.

Ovur Anienna Ressarch Laboratories

in Champaign, Ilhincies knew what ©

they were doing when they tesamed
the acelaimed Log Periodic concept
of the University of Illingis Antenna
" Research Laboratories with our new

antenna design advance—the capaci- .
‘@ Nerrower beamwidths . . . higher

tor-coupled electronic dipole. Proof
is the fact that the JFD LPV.YVU ig°
America’s No. 1 82-channel TV/FM
antennal S

Who says you can’

I 7

{ have everything

i

L
.

vouwantina TV antenna-~-VHF?. ..
UM®?. .. FM StereqT~with a single
dovwn-lead to boot!

MOST EFFICIENT PERFORM-
ANCE EVER ON VHE, UHF, M/

CSTEREO FROM ONE ANTENNA

USING ONE DOWHN-LEAD]
w Cap-electronic dipole design malkes

more elements resonafe on chane -
conels T to 13 with a corvesponding. -

*Lest we forget—every color set is

- Increase in gain, .-

W Higher mode operation in UHF

.- band achieves higher gain on chan-
‘nels 14 to 83—and FM stereo,

front-to-back ratios step up ghost

rejection . .. intensify color.
 Patented frequency independent
design mainiaing peak perform-

i

ante characteristics regardless of
channel oy band funed.

# Includes 3-way splitter a0 single
down-lead can be tied into indivad-
ual VHF, UHF and FM sysiem
inputs. :

REMEMBER — AN 82-CHANNEL
STV SET IS NOT AN 82-CHANNEL
TV RECEIVER UNLESE IT HAS
AN 82-CHANNEL TV ANTENNA!

also an 82-channel set requiring a

. color-perfect antenna, In fact, many
ceolor TV shows

are hroadeast on
UHF channsls. S

SEE YOUR DISTRIBUTOR OR
WRITE FOR BROCHURE 806
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¢ House of Good Taste Exbibit will showease today’s and fomerrow's finest advances in home fiving. '.
only television antenna to be insfalied 08 gach of the three

York World's Fal
: selected the JFD LogPeriodic LPV as the omy

of Directors

an Fair-goers will see the JFD Log-Periodic LPV. Nillions more, everywhers in America, will see, heat and read about the
asd Taste and its choice of the JrU Log-Periodic

1 Lpy. This powerful new markeling foice wili be at wark buliding.
og-Periodic LPV sales and profits for you during 19684 and 1965, :
Apother JED Frst that

i it

ek )
Wi

i /,’7‘@4 ’H‘ 7
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USE THEM FQR Yﬁijﬁﬁﬁi}' ﬁ;?‘éi‘} Yﬁi;iﬁ Fﬁ;i‘miﬁ'{

- model poinis - model
CARVIT T B0 1 LPVAUIS
kPVI4 B0 L pyg pyepw
| .--?;‘;‘;ﬁf;m §§’ 1§ Upvs, Levaem, LPVLD

Evary IFD VHE e HHF’ mg Parmdm LPY you huy hatweer
Harch 1, 1954 and August 31, 1985 eams vou valuable JFD
Fair Fastwa? Qamﬁmaius {st@ acheduie below) which you can: =

1. Trade in for EHEE Waorld's Fair ﬁduii &ﬁmmsmn ?sckeig';
- {worth 150 points) or...

% Trade in for. FRQE Enday, ﬁwmgh’é: é“"'a:r WEE%EN?‘.’}ER:'
HOLIDAY (waz'%h 3,000 gmmis} oLy

. Redeam §m‘ $”§ 25 wsh _fw eagh ?5& pmnix-z, fwm_}ﬁ?é;.

THEM AS INCENTIVES TO YOUR CUSTOMERS ?‘0 PRO-

'_—?J?QTE MORE JFD LF"‘IJ ANTENNA, SALES!.

STARY %ﬁé%@f“ﬁﬁ@f@ 35%5,%}5*% '*” %%fsgﬁ 5 wm

D OEALER LBV ?Qi!\i“ﬁ' VﬁLUE@

LPVE, LOVEPM - 25 _.a_,dents'&

Obizinable from y@ar JFD distributer when Yo
' pumhaw Ley Aniennm

Ay THE ﬂ%%ﬂf EXCITING EXTRAVAGRRLR |

;ﬁfﬁ: fﬁg§@§§§§§§ E%&fﬁ Mé%ﬁ@ f@@%ﬁ i@ ki W KM% ﬂw E’ estiv al!

L and hundreds of other 3pec’tacu!a.r ssghts, :

CQFFERS YOU 4 $E%EA‘TEQN&L Wf}ﬁiﬁﬁ Fﬁ&iﬁ T?Eum :
o PROMOTION FR&GR&M vew
A stunning array of full-Golor official World's Fair dizplays, .
Cohanners, streamers, brachwes, folders, : cards, nowspaper
‘mats, and dozens mote adveﬁ: sing alds-will power your own

ENJOY THE BRERTEST S50/ i

50 diffsrent nations and 5@ -ﬁaies wili hm rapreserﬁed You'll
soe the firet ;)ub it demonstration of nuclear fission. .. a moon -
exploration team at work , . . water shows, ice shows, continen-.
tal circus, monorafls, the Wild Wesl, auto thiiils, space capaui& g

AND TO HELP YOU SELL MORE LPV. &N"Z'E?ﬁéﬁéﬁ IFp

tocal sales . campaign~-earn you imore g:smfds end t:\.ke‘ts
doward vour FREE FASR HOUDAY,

g
it

i
m

W inggy

IFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, M. Y. 11218 .

JFD Electronics-Southern tnc., Oxford, Nerth Carolina

JFD Internaticnal, $4:14 Wmds:sﬁﬂ Bve., Woodside 77, N, ¥
JFPD Canada, L3, 53 Molormack Sireet, Toranta, (?nfarrc. Caﬁada
4(?1444 W, asimgs Street Vansnuver ES B.i‘.‘. -
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LU Wirtuadly every TV ﬁetmaws’zerwwhmh meansy aimast erery mﬁgmm mtm’@ﬁ‘&azﬁ nco
the betler msapﬁ:mn he can get wsi‘h the lng- gmrmdéc ey %&ake?guretaii téze_ S

ﬁosrkﬁab _h’é:h'g'é:r:a:f'e_r.'3‘:‘f.p'in'pqiﬁt-i.’ .j gdve;’ﬁs_izﬁa :

f '-Streamer 10 ,*stc:p" strea‘t iraffsc, _crea%e im
' cr-ti&r, el

E.Faa ihe Eﬂﬂ?ﬁﬁeﬁi p@s&cam i gr&er addatmna% galling kils conven fentiy packaged:
in ;-x haﬂdsame fa!@ fa?éersgmrtfe :




éﬁmﬁ MAILERS TO SEEK OUT AND SELL
O AND MEW TV VIEWERS!

Sand 10 your custemer isls, phone book or strast direiory

i ‘sz"c‘.au{m rofis, et ‘F’nqﬂit‘sby the board of slections,

s stores, guor dealers department stores or other

1545 ‘-ss:.. i your neighborhood have lists they may e you Use.)
woraximue dnpact, send gl thres—posicard, solfamailer,
prostoard-— t:} frings prospects, focal prospects, all prospects,

Wff/’? i
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§70P and SELL YOUR ANTENNA
PROSPECTS with these LPV SALE-SPARKERS!

" Use this exciting material o vermind your customers that they géz the newest advances
and the complete service at your store. The LPY is a dramatic @mmrmg w&ﬁge tha% can

help yvou sell other Htems as well as antennas.
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LQG--E‘EQiC}QiiZ
Linsy,
Ln ¢

TY AMTENMA

nisbic PEW Brlerkd
pmenf tngarparaiing
sirntly wrrieneny
Y--plemants operating #n
Y u mu pﬁrlud ¢ zelivior
priseipia in the fundameniol
Gird harmanic mades

FORWM 426
toler streamer, 814 % 2?" ?'i:-t’ windows

FORM 425 10-page color cataiog

LG PERIGENG  Fanm

L? %F_ﬁ‘@_@f

TY ANYVENNA

by JFl

: crsgwes T

ot Wl 3 dipeis v 1Y s et delen
11k gt et e 1 sty e B, Lrf uphurearva.

Hate 70t €0d 18 izecrd iy lankird o0 it 17 Sitkane

. FORM 411
colar shi;}pmg label

FGS?&GE METE?& BUTS

- FORM 428

._ ﬁaarkmm hahgﬁ% fc:r hcm'ses and autas e iz -
ol e | S
. - . . [ R
N mﬁi?gﬁﬁﬁ: b £, hir Fues l - Eé?ﬁﬁd??i R

Ho. RLPY -1 -

] . Y
5 @ ek i s Ryt e TsELYER ::l:::;i;:ﬂ _,/."/"‘“]
ggmmhwsw[‘;ﬂmmmu‘ 7 e G
UL itats-Gevetaged E ‘
' __lé?ﬁ (6 PERGNG 3.5‘"@7 T
Mo, BLEV 2
: { s " Geagted 1
;/f? o by G, 0 | "NQ DLF“{«.
VRN R ililngis far | . .
e b3, bk Fome | . -
1 AF g LG I A T
oo Ho. RLPY 3 et
_ 5 : ¥ EM}ESB AND TV COWMMERCIALS
semmammesTe 14 om0 FORWN 460 60 second radio script
u__w,“,_m;ﬁmwm;_wnw.‘ ALL TUR WURK §1 UCARRNTVED: v a o FORM 4504 60 second radio seript
e S e FORM 461 20 sscond radio script
EOrta 429 ST SR - FORM 4614 35 mm. TV Siids |

doorkeiob hanger-_m% }mmes fmd ahtc&s . FORM 483 35 mo. TV siide’

THE E_OG PERI {}D?C LPY WELL E%E BACKED B‘f’ THE B (GGEST PR{}MOTEGN IN i\NTENNA HISTORY _
- twill génerate new attention to TV performance—new. buying emlte*ﬂen’t Tigi in wztn th:s exmtement o .
o sell notonly LPW's, but installation, color TV, servige, -
CUSE ENCL@%EE‘% PQ‘S‘E‘@&RB Tﬁ ﬁﬁﬂ&ﬁ YQUE FE&@M@T&QM MA‘%"ERMLS

' rgrma qaﬁ Limo m . &A




NVl $8 "'i"O '

- R . PR N

Developments in broadband antennas

A survey is presented for the purpose of providing the nonspécialist
with a basic understanding of the remarkable advances that have taken place
over the past decade in the field of broadband antennas

E.C. Jordan, G. A. Deschamps J.D. Dyson
R.E. Mayes* University r)f/t'fmt)!.s

. Balanced to
i unbalaneed
’iﬁrl'l?rtlaa?ﬁfn transformer

| Coaxial
| line

Fig. 1. Rhombic antenna. Although
this’ early broadband antenna has a
radiation pattern that varies with fre-

T v ot approvimatety four to ome.
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How Reduce the Damping? In the past two monihs I
have used this space to develop a rationale for the many

changes in engineering education that have occurred in

the last 25 years. This month it is my intent to close out
the trilogy by discussing the work remaining ahead.

It was almost trite last month to say that we were wit-

nessing a technological explosion; explosion seems an in-

" accurate metaphor, since we usually assume an explosive

event to end, after which we take on the job of restoring

the status quo, provided that the explosion left us withany
status. The technical changes of recent years are also re-

* ferred: to as-a- technologu:al revolution, but these words
also seem 1o cairy an implication of eventual return to a
steady State of merely differing characteristics. The past
state or a steady state is not to be expected today.

Furthering the thought through technical language, it
could be said that the changes of the last quarter centory
should not be looked upon as a random event, but rather
as a series of forcing functions which will produce tran-
sient responses in the system to the end of time, The best
title that I have yet found to describe our situation seems
to be “technical evolution.” Such a title implies change;
it implies selection of appropriate means and devices; it
suggests competition, and conveys the thought of

continuing and unending progress under the control of
the environment and the forces existing at the time.

If we are in an evquUonary condition, we must accept
completely a philosophy of growth, expansion, and new
challenge. Any return to past days of ease, to days of
stable technology, is both unthinkable and contrary to
the purpose of the engineéer—a person who must be ded-
icated to change and progress if he is to improve the lot
of man. We mustrealize that engineering education is for
& changing world in which engineers will answer questions
by methods now unknown.

A system under forcing can be studied by analysis of its
responses. One observation to be made of our engineering
manpower system is that, in its response to change, its
characteristics show heavy overdamping. This should be
no surprise, because it is said that of all engineers ever
educated, at least 90 per cent are living today. Major

" changes have appeared in our curricula in only the past 15
years, and my guess is that less than 15 per cent of our
estimated 850000 engineers can be assumed to have re-
ceived a modern engineering education. Those of age 35
or over graduated from college before most of our new
disciplines were visualized, and many vears before they

~were regularly taught. They have not had the opportunity -

to acquire new skills and knowledge.

To profit from the inherent abilities and experience of
these older engineers, continued education seems.to be
required. Formal programs embracing the new knowl-
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edge will allow them to turn the technical corners around

which their fields have moved, then to progress to posi-’

tions of responsibility.

For many years some colleges of engineering have con-
ducted programs in extension or continuing education,
bui these are not the programs of which I write. In fact
these programs all oo often pointed in the other direc-
tion—toward -upgrading a high school graduate to do
more adequately the work of a technician, Short courses

for ‘such practitioners, review for professional examina-

tions, or undergraduate work on the nondegree level were
usual, but little was done for the engineering graduate to
allow him to imaintain his place in a fast-moving tech-
nology. Today weare beginning to recognize the need for
both short and long courses, directed not toward gradu-
ate degrees but providing modern technology in concise
and direct form to the men now in supervising or mana-
gerial positions. The Engineers Joint Council is discussing
methods, and some schools are already offering seminar
series and courses of varying lengths, but much greater
availability is needed. Here, perliaps, using closed-circuit
television, we can extend the abilities of our ‘thin faculty
ranks, and make available experts from the laboratories.

Not all industry is aware of the need for re-education—

although our electrical industry is largely on board. One
large corporation depending upon research for new
products has stated that it must undertake such re-educa-

tion; a second company oriented to production believes-

it inadvisable to give up the time of the men concerned.
Industry must supply free time for the men to be benefitéd;

employers must provide part of the motivation to speed

the response of the system to technological needs.

Many engineers work with companies too small to
undertake their own programs; others work in locations
remote from our educational centers. Provision of needed
educational media for such men then becomes a responsi-
bility of their technical societies. Engineering journals
must become more than technical news magazines; they
must pull their members always toward increased techni-
cal competence. This is a major tenet of IEEE publica—
tions policy; we see incomplete acceplance of the view in
other societies.

For the recent graduate there must be opportunity for

technical advance through graduate work. Graduate credit -

programs are already available in our major cities, and
are contributing to- the employment of new graduates,

We should make good use of short annual seminars foi '
the practicing engineer. At present our job is to reduce -

the backlog, and to assure that our colleges provide a solid
base for today’s graduates. Engineering education must
drop the concept that it is teachingto earn, and adopt a
new ph]losophy that it is educatmg for future learning.

J. D. Ryder
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Fig. 2. The fishbone (A) and comb (B) antennas, which have a patiern and
impedance that are re1at|ve|y constant over a two-ta-one frequency band,
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Until a few years ago the ultimate limiting factor on the

bandwidth of any communication systen using radiated-
wave propagdtion was most frequently the antenna.
Since the antenna performs the dual functions of an
impedance-matching device and a directional radiator,
the characteristics of major importance are its impedance

~and its directional properties. Depending upon the

application, one or the other (or both} of these charac-

- teristics may limit the useful bandwidth. The required or

desired bandwidth also varies markedly with application;
for example, the required bandwidth .may vary from a
few cycles per second for a single-channel YLF system

- up to about 6 Mc/s for a single television channel. For

multichannel operation, the radio broadcast band covers
a three-to-one bandwidth, the VHF television band

‘covers a four-to-one bandwidth, and the high-frequency

communication band covers ‘a teri-to-one bandwidth,

fromi 3 to 30 Me/s. Finally, for countermeasures WOIk_

it iy usual to -state that the -desired frequency range
extends from “dc to light.”

Because of the wide variety of operational reguire-
ments that exist, there is no unigue definition of antenna
bandwidth. For our purposes, a broadband  antenna
will be considered to be one which retains certain desired
or specified radiation patiern, polarization, or iipedance
characteristics over more than an octave (that is, a two-
to—cme fr equency range).

Early broadband antennas -

Some of the earliest broadband antennas were lohg- .
" wire types designed to operate in the high-frequency -
(short-wave) band or in the low-frequency band. For

the most part, they were broadband only in the sensé that

impedance remained relatively constant over the useful
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range; in general, no attempt “was made to achieve a
constant pattern. Among these antennas the well-known

rhombic antenna has held a dominant place. since the

early days of radio. This antenna (Fig. 1} is essentially
a resistance-terminated transmission line that Has been
opened out to form the four sides of a rhombus. Because

of the traveling-wave current distribution along the ter-

minated ling, the main beam is in the forward direction
(toward the termination) at an elevation angle that
depends, in a complicated fashion, on the included angle
of the rhombus and the lengths of the sides in wave-

lengths. Fortunately the beam is quite broad in the’

vertical plane and the angle above ground of the max-
imum increases as the frequency decreases. This change
of angle with frequency is in the correct direction for
transmission or reception of ionospherically reflected

“waves, so a rhombic antenna of fixed dimensions is-
" usable over a wide frequency range (of the order of

four to one) in the short-wave band.

~ The wave antenna, ‘consisting of a long, clevated wire
parallel’ to the ground and. resistance-teriminated at
both ends, is another traveling-wave-type antenna. [n
contrast with most antennas, which operate best -over a
highly conducting ground, the wave antenna depends

for its operation upon the finite conductivity of the earth .

beneath it.  An incident radio wave traveling along

' the surface of a finitely conducting.earth has a forward

tilt and & horizontal compaonent of electric field intensity.
It.is this horizontal component of electric field, produced
by the finite earth conductivity, that induces- a traveling
wave of voltage in. the horizontal wire and the resulting
antenna action. Because the antenna has an impedance

that is nearly independent of frequency, it is known as
_ an aperiodic. anfenna. However, the radiation pattern
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does vary with the length of the wire in wavelengths,
and hence with frequency, Wave antennas are used for
long-wave or low-freguency reception., _

The fishbone receiving antenna consists of a long
resistance-terminated transmission line loosely coupled
by capacitors to an array of closely spaced (less than

© M4), untuned, horizontal dipoles; see Fig. 2(A). For

vertically polarized signals, one half of a fishbone antenna
is erected vertically and fed against ground to form a

comb antenna; see Fig. 2(B). Tapering the coupling

capaciiors to larger values towards the termination
equalizes” the antenna currents and reduces resonance
effects, Because the capacitive coupiing of the elements
to the transmission line is tighter at the higher frequencies,
fewer of the elements are strongly excited. Hence, the
effective length of the array varies inversely with frequency
in such a manner as to maintain a fairly constant pattern,
gain, and impedance, over the useful bandwidih of more
than two to one. The fishbone and comb antennas have
been described chiefly for comparison with the log-periodic

dipole and log-periodic monopole types fo be described
Jater.

In contrast to the termmated wire and loaded trans-
mission line types just described, there isa class of antennas

that owes its broadband properties {o broad, specially .

shaped surfaces. It was recognized quite early that a
fat dipole had a much-lower antiresonant (full-wave-
length) impedance than a thin one, and that in general,
fat antennas bad smaller impedance variations than
thin ones. The importance of broad surfaces was em-
phasized by Schelkunoff in the treatment of the biconical
antenna, and many broad-surfaced specially shaped
antennas found ¢arly application in television transmit-
ting antennas and countermeasures antenhas. A very
successful broadband antenna was the discone! (a cone

~ fed against a disk), which maintained good impedance

and pattern characteristics over a four-to-one band-
width (Fig. 3). For countermeasures work many an-
tennas having surfaces of various shapes were developed,
some of which had remarkably wide impedance band-
widths and usable pattern bandwidihs of the order of
five to one. It must be admitted, however, that most of
these early designs were arrived at by an intuitive er cut-
and-try approach.

Another group of antennas, some of whlch display
fairly wide bandwidths, consists of various helical and
spiral shapes. When the circumference of a helical
antenna is of the order of a free-space wavelength, the

antenna radiates in the axial mode—that is, with the .

maximum radiation along the axis of the helix, In this
mode, the helical antenna has desirable impedance,
paitern, and circular polarization properties over nearly

an octave.? By expanding the diameter of the helix along

its Iength to form a conical monofilar helix fed from the
base end, Springer ? showed that the bandwidth could be

. increased. His observation that there appeared o be an

"effectlve aperture that moved toward the smaller end of
_ the cone as the operating wavelength - decreassd was
perhaps the first indication of_ things to come. _Later, _

Chatterjée’ 5 also “gotisidered monofilar helical antennas
formed on a conical sarface and fed against a2 ground
plane. He demonstrated that they could be excited from

-either end, and obtained usable bandwidths of approx-

imately four to one. At about the same time, Turner’

proposed a balanced antenna constructed in the form

of an Archimedes spiral. This planar antenna, con-
structed with narrow constant-width arms and radiating
a broad lobe on each side of the structure, gave promise

~of being usable over the then remarkable bandwxdths

of bétween seven and eight to one:

Frequency-independent antennas

In 1954, Rumsey® put forth the idea that a structure
entirely definable by angles, without any characteristic
length dimension, should have properties that are
independent of the frequency of operation. However, all
such angle structures extend to infinity, so the key
question was which of such structures retained these
frequency-independent characteristics when truncated
to a finite length. It should be noted that the well-known
biconical ‘structure is an angle structure that is mor
frequency independent when it is truncated to form a
practical antenna. Both impedance and pattern vary
with frequency for any finite length

Rumsey proposed iral-structure,
T Satisfies: the angle i i ave. the ..

desiféd "properties;—amtByson™ 1T undertook a com-

prehensive experimental study of an antenna based on
the equiangular spiral geometry shown in Fig. 4. 'The
equiangularior IOg_arithmic spiral* is defined by

1
pﬂe“('f’ & or q5~6=;lnp

where p and ¢ are conventional polar coordinates, and

a and & are constants, In Fig. 4 the edges of the metallic
arms are-defined by :

p = ke and pp = ke# %
for one arm, and by

ps = ke®®=7 and p; = ke®$—T—%

for the other arm, where the constants a, &, and § deter-
mine the rate of spiral, size of the terminal region, and
arm width, respectively. With {his particular spiral
the angle between the radius vector and the spiral re-
mains the same for all points on the curve—hence the
term ‘“‘equiangular spiral,” Experimental investigation
established that this particular geometry did indeed

retain its frequency-independent properties after trun-

cation, and this design was the basis for a large class of
successful frequency-independent antennas.

When this angular structure is excited in a balanced -

manner at the origin, the current flows outward with
small attenuation along the spiral arms until a region
of given size in wavelengths is. reached. In this region
(the active or radiating region) essentially all of the
incident energy transmitted along the spiral arms s

-radiated, and somewhat beyond this region the presence

or absence of the arms is' of no conseguence. Because
the radiating region is of constant size in wavelengths,
it moves toward the otigin as the wavelength of operation

~ decreases. The size of effective radiating aperture thus

automatically adjusts or scales with frequency. of opera-

~tion in such a manner that the antenna behaves the

* The logarithmic spiral was first discussed by Descartes (1638)
and later (1691-1693) studicd by Jacques Bernouilli, who gave it
its name. Bernouilli was so delighted by the property of the spiral
reproducing itself under various transformations that he requested
that the spiral be engraved on his tomb wnh theinscription “Eadem
Mutata Resurgo.”
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radiated field about the axis of the antenna.

_radiating aperture is a condition for operation in a

- region are not constant in wavelengths, as frequency is

" quency independent” when it is used with a practical
finite-sized -structure. If the antenna is—execited—by--gw—-- -

has--‘ﬂn-‘iﬂ‘rﬁﬁﬁﬁm radiation pattern that are es-

sentially co_nstgmt‘f.@,(Lhaui-&windepeaéenpef—freqﬂeney)m—é .

.. line feed) is comparable with a half wavelength. Since

structures” by the use of appropriately located dis-

" * The pattern actually rotates. with frequency about an axis

-+ small) periodic variation of magnitade proportional to the rota-

+ same at all frequencies. Becausé of the spiraling of the S \D' k
. , isl

arms, this scaling is accompanied by -a rotation of the
It is now known that this automatic scaling of the
frequency-independent manner. It is interesting to note Cone
that Springer observed this phenomenon on the expand-
ing helix, but unfortunately the methods of construction '
and excitation limited the bandwidth obtainable to
something over an octave, so the importance of scaling
of effective aperture with frequency was not: fully rec-
ognized. Chatterjee’s measurements also show evidence
of scaling with frequency in the near-field amplitude plots
from which he calculated radiation patterns; but again,
possibly because of the physical configuration and method
of feed, the full significance of this scaling does not
appear to have been appreciated. In a similar manner,
the radiating aperture of the Archimedes spiral antenna
tends to scale with frequency; however, because the
width and spacing of the spiral arms in the radiating

- Coaxial feeder

Fig. 3. The'diéconé, a successful early broadband antenna
having a useful bandwidth of approximately four to one.

varied, the antenna charactefistics change (albeit slowly)
with frequency. .
At this point it is necessary to define the term “fre-

i~

applied Between. ihe two.arms.at the origin, it PzTke ** -

for all frequencies above that for which the outer di-
ametsr of "the truntated-structure-is-approsinately-half... _
a wavelength up to the frequency at which the diameter

of the feed FE5ION (a5 delermined by HE TIATSIHsSION -~ . ‘ :
Fig. 4. Sketch showing the geometry of the equiangular

v logarith mic) spiral antenna with equations of the edges.

8, =ke aly—x_5)

these two difiensions can be specified Thdeperdently;thewe 2
design bandwidth can be made arbitrarily large; actually :
it is. limited only by practical considerations of con-
struction—that is, how large the outer diameter is made - :
and how finely the geometry at-the feed region can be Fig.5. A sheet-metal log-periodic antenna.
modeled, S : '

The equiangular spiral antenna, which is bidirectional,
radiates a very broad, circularly polarized beam on both
sides of its surface. This bidirectional characteristic
severely restricts its uiility in practice, but a modified
version, to-be described later, provides a highly practical,
extremeély broadband antenna. - '

Log-periodic antennas . o

In 1935, working with Rumsey on broadband antenna
development, DuHamel!* proposed that it should be
possible io force radiation from otherwise “angle

continuities. One of the [rst geometries chosen to
investigate the validity of this concept was that shown in
Fig. 5. Here two wedge-shaped metallic angle structures
have teeth cut into them along circular arcs. The radii
of the drcs which define the location of successive teeth
are chosen to have a constant ratio 7. = Rpi/Ry. This
same ratio r defines the lengths and the widths of suc-

perpendicular to the plane of the spiral. If the pattern.measuring
coordinate system is allowed to rotate at the same rate, the meas-
ured pattern remains constant; otherwise there witi be a (generally

tional asymmetry of the pattern.
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cessive teeth. From the principle of modeling it is evident -

for this structure, extending from zero io infinity and
energized at the vertex, that whatever properties it may
have at a frequency f will be repeated at all fréquencies
given by 7%, where # is an integer. When plotted on a
logarithroic scale, these frequencies are equally spaced
with & period equal to the logarithm of 7; hence the
name “log-periodic” structure. Log-periodicity guat-
antees only periodically repeating radiation paftern and
impedance. However, for certain types of such structures
and for values of 7 not too far from unity, variation of
characteristics over a period can be guite small, and an
essentially frequency-independent structure results. Tt is

" important to note that only a relatively few of the nearly

infinite variety of log-periodic structures. will make
successful broadband antennas in the sense that the
impedance and pattern characteristics will remain
constant when the structure is trimcated to a finite
length. It happens that the geometry of Fig. § did result
‘in a successful log-periodic antenna.

The antenna of Fig. 5 was designed to have one other
rather special property; namely, that: the metal cut
away from the plane sheet to form the antenna arms
has identical shape with the metal that remains. In

_other” words, the complementary slot antenna has the

same size and shape as the metallic dipole antenna.
Now by -an extension of Babinet’s principle it is known
that complementary-dipole and ' slot antennas have
impedances Z; and Z,, respectively; related by 2,7, =
(60x)2 Because the slot antenna and dipole antenna are
the same (for the geometries chosen) it follows that
Z, = Z, = 607 =~ 189 ohms, a result that is independent
of frequency. Hence this particular geometry assured
constant impedance, although not constant radiation

- pattern, independently of the other consideration of log-

periodic geometry. In view of this use of Babinet’s
principle in the design of these planar structures, the
next step to be taken was a bigger one than might at
first appear.

" Unidirectional frequency~1ndependent and log-periodic
antennas. Both the equianguiar spiral antenna (Fig. 4)
and the log-periodic antenna (Fig. 5) radiate equally on
both sides of the plane of the antennas, a result that

-severely limits their usefulness. A major step forward was

made in extending the range of practical application
when Isbell'* bent the two arms of the planar log-
periodic structure toward each other (out of the plane)
to form the nonplanar V-shaped antenna of Fig. 6.
Two rather surprising results were observed. As the angle

between the two arms of the antenna was decreased from

180° the radiation pattern changed from bidirectional to
undirectional, with the major radiation off the apex of
the antenna—-that is, in the backward’ direction. More-
over, although one of the necessary conditions for
Bubinet’s principle (that of a plane surface) was now
viclated, the impedance continued to remain -nearly
constant with frequency, but at a different value, which

"depended upon the angle between the arms. This non-

planar version of the log-periodic structure, radiating a
plane-polarized unidirectional beam, greatly increased
the utility of the log-periodic structures.

The frequency-independent logarithmic spiral stroc-

ture also found wider use when Dyson developed a uni-

directional version by wrapping the balanced spiral arms
on the surface of a cone, 2s shown in the antenna of Fig.

*

Fig. 6. Monplanar, unidirectional log-peribdic antenna.

Fig. 7. Unidirectional conical spiral antenna.
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7. For appropriately chosen rates of spiral this modified
version continued to yield essentially frequency-in-
dependent performance. For cone angles of less than
about 45° the pdttern became unidirectional with a
broad-lobed beam, again in the backward direction off
the apex of the cone.

The conical equiangular spiral antenna is & balanced
structure, which may be fed (at the apex) by means of a
balanced transmission carried up inside and along

the axis of tlie cone. Alternatively, it may be fed as il--

lustrated in Fig. 7 by a coaxial cable carried along and
soldered in contact with one of the arms, Because the
amplitude of antenna current on the arms, and also on
the outside of the coaxial cable, falls off quite rapidly
with distance from the apex, the ends of the arms where
the cable enters is ‘essentially a field-free region. This

- type of feed ‘automatically provides a frequency-in-

dependent balun (balanced converter), permitting the
balanced antenna to be fed by means of an unbalanced
coaxial line. To maintain physical symmetry a dummy
cable is uswvally soldered to the other arm: Conical equi-
angular or log-spiral aritennas have been constructed to
operate over bandwidths of higher than 40 to . The
bandwidth obtained is at the discretion of the. designer.

further when DuHamel** and co-workers demonstrated
that successful log-periodic antennas .could be made
with wire structures as well as sheet structures. This
development extended the range of application down
from microwaves through the high-frequency band. A
© typical wire version of a log-periodic antenria is shown in
‘Fig. 8§ It was also demenstrated that for higher gain a
frequericy-independent array of log-periodic- antennas
could be constructed by arranging the antennas like the
‘spokes of a wheel with the origins of the mdlwdual

antennas at the hub.

“Still another application’ of the log-periodic- principle
is the log-periodic dipole array'® of Fig. 9. As with al]
log-periodic geometries, all dimensions are increased by
a constant ratic in moving outward from the origin.
Thus the lengths and spacings of adjacent elements must
be related by a constant scale factor 7, as follows:

b

= = T

bt ey

Although at first glance this antenna might appear similar -

1 there are se‘?eral“

1o the early fishbone antenna with r =

esséﬁtii'lfl'c_lifferences For_successful opera W=

perlodlc dipole array must be fed wi

psition of

The upper usable frequency is determined by the trun-
cated region at the apex, which must remain small in
terms of wavelengths, and the lowest usable frequency is
set by the base diameter of the cone, which must be at
Jeast % wavelength at the lowest frequency of operanon
for spirals that are wrapped fairly tightly.

the transm:ssmnT“e—BetWeen adjacent dlpole elements.™
- The-antennia is then caused 1o radiate in the backfire
direction (that sy tdWHrd the source), a COHdlthl’l Wthh
appears to~bBg” flécessary for successiu
frequency-independent or log-periodic operatioﬁ. The

R VP

A further modification - of the conical equianguiar
spiral results in a very pracucal easily constructed
antenna. If the width of the expanding arms is narrowed
and they are allowed: t_d degenerate to constant-width
structures, the cables: alone can form the arms. For
fairly tightly spiraled antefinas there is little change in
the characteristics from those of an antenna with narrow
expandmg arms.

Other types of log-periodic antennas. The practical
value of the log-periodic approach was enhanced even

. Fig.’8. l.og-periadic wire antenna for frequencies of 11 to
60 Mc/s. (Photo courtesy Collins Radio Company.)
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Fig. 9. Log-periodic dipole antenna array.' A—Lengths and
spacings of elements. B—Method of fe_eding.
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active portion of the array from which most radiation

ocecurs is centered around those elements near resounance

(for which /, is somewhat less than A/2). As the frequency
i changed the active region moves back or forth along
the array. Because practically all of the input power
is absorbed in and radiated by the active portion, the
larger elements to the right of the active region are not
excited. Moreover, because the beam is directed toward
the feed point at the left, these larger elements are in an
essentially field-free region, and so do not adversely
affect the operation. The shorter elements to the left
of the active region are in the beam but, because of their

“short lengths, close spacings, and alternate phasings, have

small influence on the pattern.

Basic principies of operation of log-periodic and fre-
quency-independent antennas. Of the almost unlimited
variety of log-periodic structures that can be devised,
only a small fraction will produce successful antennas

‘dcos ¢

< (n=13

tp- | 4 L:'

Fig. 10. Array of equispaced isotropic radiators.

when truncated. It is interesting to search out the es-
sential requirements for successful design. The operation

- of the log-periodic dipole array of Fig. 9, being simple

and easily understood, will be analyzed in some detail,
From the understanding so gained it should be possible
to extend the analysis to less familiar geometries, and then

" to frequency-independent antennas in general.

At this point it will be advantageous to recall some of
the basic notions of antenna arrdy theory. Censider an
n-elernent array of equispaced isotropic radiators (Fig. -
10) having equal current amplitudes and a spacing d less
than one-half wavelength. (An isotropic cadiator is one
that radiates uniformaly-in all directions; a simple dipole
antenna is an isotropic radiator in the 0 plane per-

pendicular to its axis.) At a distant point the electric

fields from these radiators will add with a phase angle
between them which is dependent upon the relative
phasings of the radiator currents and the relative phase
deiays produced by the difference in path lengths to the
distant point, For the array shown the.phase difference
due to patly length difference between adjacent elernents is
(2w/A)d cos ¢ radians, If the elements of the array are

~ fed with a progressive phasing of currents equal to. e, -

where o represents the angle by which the current in a
given element leads the current in the preceding element,
then at the distant receiving point the phase difference of
the fields produced by adjacent elements will be

2
z,b=_a+%dcos¢==d+kdcosq& . )]

where & = 2r/) is the free-space phase-shift constant.
The total electric field at any distant point will be given
by the phasor sum

CE =Bl e 4 4 ()

where E, is the field intensity at the r_eceptidn point

“produced by current f,, FE, can be obtained graphically

Fig. 11. A and B—Graphical construction for E,. C-~Calculated radiation pattern, E, vs. ¢.
- C

En—I

g
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from the construction of Fig: 11(A). Using the par-
ticular value of «, and computing ¢ from (1) for various
values of ¢, the construction of Fig. 11(A) can be used to
determine a radiation pattern of the array; see Fig.
11(C). It is evident that the total field intensity will be
" maximum when ¢ = 0, so that all ficlds add in phase.
Therefore, for a maxu'num, ¢ =a+ kdcos ¢ =
The angle ¢,, for maximum radiation is given by

COS @y = - or qﬁsm—cos*"l:—a (&)
" kd kd

If the elements are fed in phase, o = 0, and ¢,, = 90°,
so the maximum radiation, is broadside, If successive
elements are fed with a lagging phase of value, & = —kd,
than ¢, = 0, so the-maximum radiation is endfire in the
forward direction. If successive elements are fed with a
leading phase of value, & = -+kd, than ¢, will equal
180°, and the maximum radiation will be endfire in the
backward direction. For values of « between —kd and
+kd, the angle of maximum radiation is at an angle
between 0 and 180° as given by Eq. (3). By symmetry

" about the axis of the array, there is another maximum at
an angle between 0 and —180°, which is also given by
(3). When {a| > kd, Eq. (3) cannot be satisfied for
any real value of ¢; that is, there is no value of ¢ in the

- “visible” range betweéen 0 and 180° (hence, also between
180° and 360°) that will produce a maximum—in the
sense that all the radiations add in phase. However, if
|a| is only slightly greater than kd, so that ¥ is mot much
larger than zero, the total field can still be quite strong in
the forward direction (¢ = 0) for negative «, or in
the backfire direction (¢p = 180°) for positive «. This case
is illustrated by the sketch of Fig. 11{A). On the other

hand, if:|of 'is considerably greater than kd (that is, the

phase shift between elements is large), the phase diagram
might be_ as illustrated in Fig. 11(B), with a resulting
small total E, for all values of ¢,

For these cases of large phase shift, as shown in Fig..

11(B), there is no major lobe anywhere, and the array
radiates only feebly, scattering its small radiated energy
in various directions.

The elementary notions just discussed can be applied
with some slight modification to an analysis of the log-
periodic -dipole array sketched in Fig, 12. For this pur-

. pose, it is helpful to consider separately three main

regions of the array.

. 1. Transmission-line region. The antenna elements in
the transmission-ling region are short compared with the
resonant length (that is, { < A/2), so the element presents

. a relatively high capacitive impedance. The element

current is small and leads the base voltage supplied by the
transmission line by approximately 90° The element
spacing is small in wavelengths and the phase reversal
introduced by . transposition of the transmission line
means that adjacent elements are nearly 180° out’ of
phase. More precisely, each element current leads the
preceding eflement current approxn‘nately by a0 = & -
Bd, where 4 is the element separation and & = 2r/\ =
wfv.is the phase-shift constant along the line. In general
8, \, and v will differ from their free-space values owing
to the Joading effect of the elements on the transmission
lines. Because of the phasing and close spécing' of the
elements, radiation from this region w111 be very small
and in the backfire direction.

2. Active region. In the active region the elemeﬂt

lengths approach the resonant length (7 slightly less than -

Fig. 12. Tr_ansmi_ssion-lihe represeniation of log-periodic dipole array.
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A2), so the clement impedance has an appreciable
resistive component. The element current is large and
more nearly in phase with the base voltage; the current is
" slightly leading just below resonance and slightly lageing
just above resonance, The element spacing is now suf-

ficiently large to allow the phase of current in a given

element to lead that in the preceding element by an
angle & = 7 — B4, which may approximate /2 radians.
This combination of conditions will produce a strong
radmuon in the backfire direction.

3. Reflection region. The element lensths in the
reﬂecnon region are greater than the resonant length
-/ > AN2), so the element impedance becomes inductive
and the element current lags the base voltage. The base
voltage provided by the transmission line is now guite

small, because in a propetly designed array nearly all of .
the energy transmitted down the line has been abstracted -

and radiated by the active region. The element spacing
may now be larger than M4, However, as will be shown
later, the phase shift per unit length along the line in
this region is smali, so the resulting phasing between
elements (including the phase reversal introduced by the
transposition} is such that any small amount of radiation
is still in the backfire direction, In addition, it will be
demonstrated later that the characteristic impedance of
the iransmission-line becomes reactive in this. region.
Thus, any small amount of incident energy transmitted
through the active region is not accepted in the reflection
region but is reflected back toward the source,
The array as a loaded transmission line. Some of the
remarkable properties of log-periodic and frequency-
independent antennas are atiributable to the propagation
characteristics of the equivalent loaded . transmission
" line that conveys energy from the source to the radiating
portion of the antenna. These effects are particularly
easy to see in the case of the log-periodic dipole array,
shown in Fig. 12. On the feed line to the antenna, region
0, the series inductance and shunt capacitance per unit
length are shown as L and C, respectively. In the trans-
mission region of the antenna, region 1, the transtnission
ling is loaded by a capacitance per unit length C, that
represents the loading effect of the short dipoles, which
have a capacitance veactance. It is noted that to the
first approximation C, is nearly constant throughout
this region because at the beginning of the region the
capacitance per element is small, but the elements are
closely spaced, whereas near the end of the region the
capacitance per element is larger, but so is the spacing.

The effect of the augmented shunt capacitance of the line

(C 4+ C,) is to ncrease the phase delay per unit length,
and since § = 2w/\ = /v, this means a decrease of

wavelength A and a decrease of phase velocity v along

the line beiow the free-space values. This is said to be a
“slow wave” region of the transmissien line. Note, how-
. ever; that because of the transposition of the feed line
between elements, successive elements are fed with a
leading phase shift of = — « per section. This rapid phase
shift in the reverse direction corresponds to a slow wave
in the backward direction along the antenna elements.

In region 2, the element lengths approach the resonant
length and the. transmission line Jloading becomes
resistive, designated by the shunt resistance R, in series
with the antenna capacitance C, and antenna inductance
'L,. The phase shift pet unit length, the wavelength, and

the phase velocity all approach their free-space values.

Because of the transpos'it_ion between elements, and ac-
counting for the fact that the element current leads the
base voltage by lesser amounts in successive elements as
the resonant length is approached, it turns out that
phasing -of currents in the elements corresponds to a
backward traveling wave having a velocity v somewhat
less than ¢, the velocity of light.

In region 3 the element lengths become longer than the
resonant length, the antenna inductive reactance pre-

® 4 Computed

-— Measured

Phase, degreses
Amplituﬁe, dB -

0.70 Q.80 090 100_ 1.10 120 1.30
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Fig. 13. Base voltages along a typical 13-element log-
periodic dipole array at a frequency for which element
4is half of a wavelength.

Fig. 14. Element cutrents corresponding to Fig. 13.
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* . dominates, and the loading effect on the line is represented
by the shunt inductance L,. If the parallel combination
of I, and C is inductive, we have the eguivalent of
- the attenuation region of a filter. The pbase shift per unit
fength is then zero (for. 'the lossléss case) and the phase
velocity is infinite; that is, there is no wave motion.
The incident energy propagating down the line is no
’ longer accepted but is reflected back toward the source. e

Erio= 180°

These results are strictly true only in the case of a lossless
filter, but they forim the first appioximatton in the case
ofa Iossy filter,

’ _ The general features outlined in the foregoing discus- -
sion will be. ilfustrated for a particolar log-periodic
dipole array, which hds been analyzed in considerable
detail. ¢ Fig, 13 shows the amplitude and phase of the -

i transmission line valtage along a particular 13-element

f log-periodic dipole array. Distance is shown measured

from the apex of the array, and the elements are num-
bered starting with the largest element as number 1.
This set of data is for a frequency f for which element
pumber 4 is M2 long. Several interesting aspecits of the

. data are immediately apparent: In the transmission

region (elements 13 to 7), the amplitude of voltage along

“the line is approximately constant and the phase shift

between elemient positions increases gradually from about
20° to 30°. (Because of the transposition between ele-

. ments, this. means that adjacent elements are fed with a

progressive phase lead 160° to 150°) In the active.
region (elements 7 to 4) the amplitude drops sharply
because of power absorbed by .the strongly radiating
clements, and the phase shift averages about 90° between
adjacent elements. Finally, in the unexcited or reflection
‘region (elements 3 to 1), the amplitude drops to very low _ :
values and the phase shift hetween element positions Fig. 16. Radiation patterns resulting from fields shown
is nearly zero {corresponding to the zero phase shift or in Fig. 15. A—M-plane pattern. B—E-plane pattern.
infinite phase velocity in the attenuation region of a low- : : '
pass filter). ‘

The resufting element currents for. the log-periodic
dipole array of Fig. 13 are shown in Fig. 14, both in
amplitude and phase. From the currept amplitudes
(noting that small contributions from elements 12 ‘
through 8 tend to cancel one another because of the nearly e 180¢
180° phase shift between them), it is evident that the only
elements that will contribute appreciably to the ra-
diation are elements 7, 6, 5, and 4. For these elements,
the phase difference between adjacent members is ap-
‘proximately 90° leading, $0 a backfire radiation will be
expected. The phasor diagrams for ¢ = 0°, 90°, and 180° A
are shown in Fig. 15 and the resulting radiation paiterns '
are shown in Fig. 16. (The E-plane pattern is the H-
plane pattern modified by the directivity of the individual
elements in this piane.) )

As operating frequency is decreased or increased the
active region moves up or down the array, but radiation
pattern and input impedance remiain almost constant.

General properties of log -periodic and ' frequency-
independent anteonas. The manner of operation of the B
log-periodic dipole array bas been ‘described it some
detail because of the insight it gives into what are believed -

to be general requirements for successful frequency-

- independent. operation. These appear to be as follows:

1. An excitation of the antenna or array from the high-
frequency or small end of the anienna. _

2. A backfire radiation (in the case of unidirectional
radiators), so that the antenna fires through the small |

Fig. 15. Phasor sum of radiated fietds from currents shown
in Fig. 14, for ¢.values of 0°, 90°, and 1807,

$=-180°
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part of the antenna, with the radiation in the forward
direction being zero or at least very small. For bidirec-
tional antennas the backfire requirement is replaced by &
reqirirement for broadside radiation. In any case, the
radiation in the forward direction along the surface of the
antenna {which theoretically extends to infinity) must be
zero or very small,

3. A transmission region formed by the inactive
portion of the antenna between the feed point and the
active region. This transmission line region should
have the proper characteristic impedance and negligible
radiation,

4. An active region from which the antenna radiates
strongly because of a proper combination of current

magnitudes and phasings. The position and phasing

of these radiating currents are such as to produce a very
small radiation field along the surface of the antenna or
array in the forward divection, and a maximum radiation
field in the backward direction (broadside for bidirec-
tional antennas). For successful backfire antennas these
requiremenis are frequently met with separations less
than a quarter wavelength and phasings near 90° lead-
ing, for adjacent elements in the active region. For

broadside radiation the phasings must, of course, be
ZEro.

5. ‘An inactive or reflection region beyond the active
_region. All successful frequency-independent antennas
must exhibit & rapid decay of current within and beyond
the active region, so that operation will not be affected
by truncation of the structure., A major cause of the
rapid current decay is, of course, the large radiation of
energy from the active *region.‘ An additional cause, in
at least some types of frequency-independent and log-
pericdic antennas, is the attenuation resulting from the
rejection of incident energy by the reflection region (the
filter stop-band efiect mentioned previously). The

prevalence and importance of this latter filter action are
still uncertam

Finally, two other observatlons may be made. Although

we have tended to think of the structures of Figs. 4, 5,
7, and 8 as single antennas and the structure of Fig. 9

as an anténna array, it appears that most frequency-

independent and log-periodic antennas may be thought

of as antenna _arrays, with ihe array factor playing an
-important role in the formation of a proper endfire or -
- broadside—pattéri. The localization of the individual-

~radiating elements may De easierto-see-for-the-ease-of—-

the log-periodic dipole array of Fig. 9, but the array
action can also be observed in the other cases; it is
particularly evident in the case of the fairly tighily
wrapped conical log-spiral. :

The second -observation relates to the 31m11ar1ty be- -
tween antennas’ derived from - the angle concept and
log-pericdic concept.” Both lead to a solution of the
unlimited-bandwidth problem and for this reason both
have core to be known as frequency independent.

An example of the similarity between these two antenna

" fypes can be demonsirated. in the case of the log-periodic

wire antenna of Fig. 8, which produces a lnearly pola-
rized beam off the apex with the electric véctor parallel
to the transverse elements. If two such antennas are
arranged in space quadrature along & common axis,
and with a common origin but with one structure scaled
a quarter period from the other, the resuliant combination

produces a circularly polarized beam with a pattern that
rotates about the axis with frequency, exactly as in the
case of the conical equiangular spiral antenna. Con-
versely, of cou_rée, if the pattern of a conical equiangular
spiral is probed with a linear receiving antenna of fixed
plane of polarization, the measured pattern will vary log-
periodically with frequency, as does the pattern of the
antenna of Fig. 8.

In addition, it is pertinent to note that if o narrow—armed
conical equiangular spiral (an angle structure) is flattened

sideways (along the axis), it becomes a Iog-penodlc zigzag
antenna.

Recent developments

The log-periodic and angle ¢oncepts have been used
to generate many highly useful antennas of large band-
width; Fig. 17 shows a very practical two-element

‘array of log-periodic dipole arrays capable of main-

taining a nearly constant radiation pattern and a 50-
ohm input. impedance over the frequency range from 450
to 2000 Mcfs. The 530-ohm input impedance results from
feeding two 100-ohm arrays in parallel. Although the
dipole array.is a balanced structure, it can be fed as
shown with & coaxial cable running up the inside of one
of the hollow transmission lines, utilizing the frequency-
mdependent balun effect previously noted in connection

‘with the conical log-spiral antenna.

Fig. 17. Two-element array of log-periodic dipole arrays.
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Fig. 18 shows one version of the log-periodic resona_ﬁt- '

V developed by Mayes and Carrel.’®1® This antenna was
designed to overcome one of the major shortcomings of
the ordinary log-periodic dipole array—namely, the long
physical Jength of array required to cover a very wide
band of frequencies. The antenna of Fig. 18 is designed
to operate in several modes. In the lowest order \/2
mode, the operation is similar to that of the log-periodic
dipole array because the forward tilt of the elements has
small effect for this mode. However, as the frequency of
operation is increased beyond that at which the shortest
elements are resonant—that is, when the active region
runs off the front end of the array—the largest elements
-at the rear become active in the 3)\/2 resonance mode,
In this mode the forward tiliing of the elemenis ensures a

" good unidirectional pattérn of high directivity. As the

frequency is further increased, the active region moves
forward through the array in the 3)\/2 mode uniil once
again it runs off the front end, to return to the rear in the
5M/2 mode. This scheme makes it possible to obtain large
bandwidths of the order of 20 to 1 with a relatively
compact array. The pattern and impedance charac-
teristics remain good over the entire frequency spectiim

except for intervals about the mode-transition frequencies. .
Based on these principles, drrays have been designed fo-

cover all of the televisi'on channels from 2 through 83,
corresponding to a frequency range from 54 to 890
Mc/s.

Another interesting development is that of a log-
periodic folded-dipole array. At first thought it would
appear that such an array could not work because
the short elements at the front of the array present a
very low impedance, thus short-circuiting the transmission

region leading to the active region. This difficulty is
circumven’;edm by connecting the fqlded dipoles in series
with the transmission line, rather than in shunt, and

recognizing that the active region will -occur near first
_resonance, that is near the element length (\4.< [ <

N\2) where the capacitive reactance of the short antenna
resonates with the inductive reactance of the folded
dipole viewed as a short-circuited transmission fine.
This unusoal operating mode for the folded dlpole
results in a shorter element length for resonance, and
consequently a nalrow width for the reésulting folded-
dipole array.

A major problem with log-periodic structures has been

- the design of an antenna that will operate successfully

when fed against a ground plane to produce vertical

. polarization. One half of the antenna of Fig. 8 can be

operated over ground to produce horizontal polarization,

" as can an inclined horizontal log-periodic -dipole array.

For vertical polarization, particularly in the high-
frequency band (3-30 Mc/s), it is desirable to use the
eguivalent of a log-periodic monopole array that has a
height of only approximately A/4 at the lowest operating
frequency, rather than A\/2, Because of the necessity for
introducing a transposition between elements (or other-
wise producing the required phase difference between

elements) it is not possible simply to use one half of a

log-periodic dipole array fed against ground.
Several solutions to this problem, having varying

degrees of success for different applications, have been.

developed by a number of workers in the field.»-23

A quite recent development?® using folded monopoles

with added phasing elements promises to be very useful.
Three versions-of this antenna are shown in -Fig, 19,

Fig. 18. Log-periodic resonant-V array, for operation in several modes.
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Fig. 19, Log-periodic arrays of folded elements.
- A—Log-periodic folded-dipole array. B—Log- perlodlc
folded-monopole array. C—-Log—penodic folded-slot array
D—Duals: folded slot and folded dipole.

Fig. 20. Model of wide-apérture log-periodic array for
high-frequency radio direction finding {3~30 Mc/s).

The log-periodic folded-slot array (A) was conceived
first, but by duality, the log-periodic folded-dipole
array (B) is obtained automatically. Because this array

possesses the proper image symimetry about the horizontal

axis (horizontal currents in opposite directions, vertical
currents in the same direction), one half of the array can
be fed agaihst a ground plane to produce the folded
monopole array of (C). The duzals, folded slot and folded
d1po]e, are llustrated in (D). The dimensions of the phas-
ing slots in (A), or phasing strips i (B) and (C), are
adjusted -experimentaily to provide the required phasing
between successive dipoles or monopoles 1o produce a
good backfire beam. '
- For - greater dlrectmty than can be achieved with a
single frequency-independent antennz (or array) it -is
possible to use the frequency-independent structure as
the broadband feed of a large paraboloid. Although the
resultant combination is no longer frequency independ-
ent, high-gain antennas having a usable bandwidth as
high as ten to one have been built by use of this approach.
. -Some of the high-gain paraboloid tracking -antennas
for the Atlantic Missile Range have been modified to
‘use .two conical log-spiral antennas as a circularly
polarized broadband feed int a conical scan system. This
apphcanon covers a -frequency .band of 213 to 1000

Mc/s ‘but the feed elements themselves are capable of

operating contmuously to 2300 Mc/fs.

An alternative approach to the high-gain broadband
problem is illustrated in the 1jr10de1 of a. brodadband
(3-30. Mc/s) wide-aperture radio-direction-finding array

- shown in Fig. 20. For frequency-independent arraying,

the  individual elements should lie along radials and
be arranged to fire inward toward the common origin
(toward the hub of the wheel). Unfortunately this ar-
rangement requires opposite clements to fire through
each’ other, and severe pattern deterioration results.
In the array of Fig. 20 the log-periodic antennas fire

outward. A 100° sector of elements is connected together -
through an appropriate phasing. network and rotating’
" switch or goniometer to form a narrow beam, which

rotates with- the goniometer as the latter. connects in

elements on one side of the sector and disconnects them
on the other side. Again, this arrangement is far from
being frequency. independent, but the use of broad- band

“log-periodic structures as array elements js an improve-

ment over the earlier use of frequency-sensitive élements.

This last example indicates that although truly re-

markable progress has been made in the past decade in
achieving broadband antenna operation there still remain
some challenging problems for the future. Among these
challenges are the design of broadband antennas having
very high gain, and the design of frequency-independent

antennas to produce specified radiation patterns.
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Thin-film circuit technology

Miniaturization requirements have brought about the integral
fabrication of many components. The thin-film approach permits
the integration of numerous preéision circuit elements and their
interconnections. Part I of this three-part series deals |

mainly with the two deposition z‘ééhniques of cathode sputtering
and vacuum evaporation, dn_d wi'z_‘h their use in the fabrication bf
film resistors, capacitors, and R-C networks. Subsequent articles

will discuss thin-film transistors and cryogenic thin films
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the IRF TRANSACTIONS ON INFORMATION THEORY from 1938 to 1960.

J. D. Dyson (SM}received the BS. degreein ec.onomicg from South Dakota
State College in 1940, was employed for one year as a statistician, and then
served on active duty with the U.S. Army from 1941 to 1946. He received

“the B.S. degree in electrical engineering from South Dakota State College,

where he also was a part-time instructor, in 1949, and the M.S. and Ph.D. de-
grees in electrical engineering from the University of Illincis in 1950 and
1957, respectively. He was on the research staff of the Sandia Corporation,
Albuquergue, N. Mex., from 1951 10 1952. Since October 1952 he has been
on the faculty of the Electrical Engineering Department of the University of

Illinois, where he is now a research associate professor, devoting half time to .

research work in the Antenna Laboratory and half time to teaching cotirses

in electromagnetic. theory and microwave measurements. He is @ member of

Sigma Xi, Eta Kappa Nu, Sigma Tau, and Pi Mu Epsilon.

'P. E. Mayes.(M) joined the electrical engineei’ing faculty at the University

of Hlinois in 1954 and is now & professor, teaching graduate courses in elec-
tromagnetic theory and supervising research in the Antenna Laboratory, He
received the B.S.E.E. degree from the University of Oklahoma in 1950. He
was employved as a graduate assistant and research associate in the Micro-
wave Laboratory at Northwestern University while a graduate student there

“from 1950 to 1954, He received the M.S. degree in 1952 and the Ph.D. degree

in 1955, both from Northwestern. His graduate research work was rélated to
electromagnetic wave propagation along open waveguides and reflection
from curved surfaces. At the University of 1llinois he has worked on slot an-
tennas, pattern synthesis, and several kinds of frequency-independent an-
tepnas. Dr. Mayes has served as consultant to a number of antenna firms
and holds several patents in the antenna field.
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" E. Lessor received the BS.

- degree- in’ chemistry “from . Union
College...in-.1949. and _the: PLD.

_.degree_in chemistry from: Indiana

“University-in-1955- After working as..
a' consultant on analytical and

phiysical chemical problems at Gen-
eral . Electric 'Co., he joined IBM
in 1959 ‘as manager of crystallo-
graphlc S‘ervioes He conducted X-
ray dlffractton and optical measure—

"ments -and “also directed - inde- -

pendent studies of: tin and indiuin
films.” He ‘was later appointed

manager of thin-film -materials de--
and subsequently of

velopment,

.evagorated film development. As
manager of film electronics develop- -
. mént he.is responsible for thin-film

chemlstry and the

CM.Sc. degree in plhysics in 1949 B
- and 1951, respe_cttvely, VflOlTl_ the
- University of Cape Town. In 1955

he ‘received the Ph.D). degree from
the Imiperial College of Science and
Technology, London, for work in
optical speciroscopy. During 1956—
1960, he. was ‘a project physicist

“with the Philco Corporation, where

be worked on semiconductor ma-

terigls and  microminiaturization. *
He joined IBM in 1960, and is =
now a senior physicist, directing.
- work on tantalum ‘integrated cir-

ciits and explormg new types of

L. I Maissel (M) was bom in .
_Cape Town, South Africa, in 1930.
He_received the B.Sc. degree in

R. E. Thun (SM), _ﬁ]anages.' of

_components development at the
" IBM  Space

Guidance - Center,
Owego, N.Y., is responsible for the

. development of - thin-film- tech- -
“nologies,

: ~magnetic-film - storage '
devices,” and integrated circuits.

~ Since joining IBM in 1959, he has .

worked  on’ problems related to
physics. ‘of “thin ~films, vacuum
technology, -electton opties;  and
comnputers. He received the Ph.D.
in - physics from the University of
F; 1ankf0rt—on-the Main, Germany,
and was subsequently engaged i
resedrch in metal physics and elec-
tron diffraction in Germany. He -

-, later worked as a research physicist

&t the U.S. Army Research and

network materials and- processes.

sputtered films and techmques Development Laboratones -

S. M. Fine (M) is an associate professor of electrical engineering at- Northeastern
University. He received the B.A.Sc. degree from the University of Toronto in"1_946_ '
and the S:M. degree from the Massachusetts Institute.of Technology in 1953, both
in-electrical éngineering, and the M.D. degree from- the University of Toronto in
1957. He interned at the Edward J. Meyer Memorial Hospital, Buffalo, N.Y. He has
been associated: with MIT’s Research Laboratory of Electronics; the National
Institutes of Health,-and Brovkhaven National Laboratory. His interests are in bio-
medical engineering and effects of radiation on biological systems. He is a member of
‘Slgma Xi, Tau Beta Pi. Eta Kappa Nu, and the Society of Nuclear Med1c1ne

PR

E. Klein recewed the B.A. degree in physmlogy and b1ochemlstry from Umversuy
College, Toronto, in 1947 and the M.D. degree from the. Umversny of Toronto in
1951. He was awarded a two- -year National! Résearch Ceuncil fellowshlp at the
TLaboratories for Physical Chemistry at Harvard University and the Ctlhdrens Can-
" cer Research Foundation, Boston. He was a research associate at that institution
from 1953 to 1961 and has’ been a consultant sirice then. He has’ been associated with
-Harvard: Medical School, "Massachuseétts Gerieral Hospital, and Tufts University.
-He is now chief-of dermatology, Roswell Pirk Memorial Institute, and assomate =
professor of expemmental pathology at the N Y. State Un1ver51ty at Buffalo, : ?

R. E. Scott {M)received the B.A.Se. degree in 1_943 and the M.ASc. degree in 1946,
both from the University of Toronto, and the Sc:D. degree from MIT in 1950 From -
1943 to 1945 he served as a radar officer-in the Royal ‘Canadian Navy. He has held
the positions of instructor at the University of Toronto, and research asistant, re-
search associate, and assistant- professor at MIT, From 1954 1o 1955 he was em-
ployed at Trans-Sonics, Inc., and then returned to the field of education to be-
_.come an assocrate professor, later a professor, #1 Northeastern University. At present
- he is dean of the College of Engineering at Northeastern, Dr. Scott isa member of
* Beta Gamma Epsﬂon Eta Kappa Nu Tau Beta Pi, and Sigma Xi.
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MATERIAL TC BE PRODUCED BY JFD
(Requested. at Finkel Deposition)

— . . ] ‘-'VSI-ON .

Date of purchase of Blonder-Tongue ARROW or DART

antenna. {Page 48)

Results of comparison tests of Blonder-Tongue antenna,

(Page 49)

Tests or other evidence of infringement supplied to the

Foundation ﬁith'regard to Blonder-Tongue DART and ARROW

- antennas and correspondence between Mayes and JFD or any

other writings bearing on the relationship between the

Blonder-Tongue antennas and the Isbell work. (Page 51)

A1l drawings, nobtebooks or other writings showing dual

. boom construction and the earliest dates of dual boom

construction at JFD. (Page 54)

The names of all people who worked with Mr. Grant on
any dual boom construction at JFD Laboratories in the

spring of 1963. (Page 56)

Any documents bearing on the request to JFD from Sears
for a VHF-UHF antenna or relating to the initiation of
the development project in response to the Sears re-

quest. (Page 59)
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Profassor Poul Mayes of the Antennn

Fesearch Lakaormaries of the Umiversily
of Hinois ’:g

S

'y it

L X D ELECTRONICS LHDER LISENSE TO 9MvEasiay §F BiNGIS FOUNDATIGN
1T CGULD OMLY HAYE BEEN CREATED by such T .
mzssed resources a5 those of 3 promdnent university,
the mititary, and the country’s leading antenna maru-
taciurer.
BECAUSE 1T5 GAIN i3 INGEPENDENT OF FREQUENCY.
Me  Dbackwardweve LOG-PERIODIC PV funcilons
with highest efficiency scross the ente TV banc.
trpadance. g8in, receplion pattern and froni-lo-bach
ratio virtuatly constznt across each band. Perfermance
on aoy thannel camparzbie o a tymed Yagi cut te
that channel.
CUTPERFOAMS PREVIOUS. WIDE-BANDG ARRAYS ON
VIRTUALLY EVERY COUNT:

e HIGUEST GAIN -— as high as 14 db. in the
17-eizrnent LPWVH
SHARPEST DIRECTWAITY — on high bands =s
well as low! .
HIGHEST FRONT-TO-BACK RATID — 35 db. in
‘the LPV-11f
LOWEST YSWR — as tow as 1,2 to 1 — witn
constant impedance across the fult bandwidtnt
FLAT RESFONSE ACROSS BOTH WHF DANDS —
with greater gaic on the high beng, where it's
newded mest (averasge increégse of gein i high
hand a5 compared with low band: 34 db!
» BROADEST BANDWIDTH! — For briliiant cotor

- v W

*

Tris enddire arrey s the most sensitive brozs-beng
enterna ever made for TV. Here are unprecstented
gain, & gecisive end i@ snow and ghosts, the truest
color yet (glus Fhij — on all channels. from one
unciuttered basic design! .
MORE, FAR MGRE THAN JUST A “FRIMGE" SGLU
TiDM, the LOS-PERIOMAC LPY delivers supetiar regeo-
tion ia an mulii-channel areas. it is the lirst true
cuniversal” TV antenna. Makes better recephion possi-
hie for practically every TV set-owngg, And — for the
{first time — rocefs afl antenna Needs with 2 single
antenra ftnel

VB IO MOW Sroadband zitennas have merely bsen
sied-pr conglomerations of pafrow.band elements
‘2Rt parasiics, endlessly trimmed and moditied to
Gbtain maxifbm width without too great @ quality
iags. Such comiprormses are ltke teams o} wiid
sorses, zach bert an pu'fing in s own direction. The
assariments of parasitic efervienls lower 1Re charac
teristic wnpedance of the enferna at the iow eng
of each bang, and make for signabsapping standing
waves and ympedsnpce imismatehes. .

EERA OF COMPROMISE' IN TV ANTENNA DESIGN

in the hundamerta and third barmonic modes,
e LOG-PERIQDIC LPV is essentially freguency-
independent. 't was desighed not as a catch-si
cenpromise, bul as an jntegrated unit with a tatal en.
wipnmanial tesign, 24 parls working together har.
somesty. It iiteraily receives all channels "best”™ —
with gptimum sharpness. clerity, Treedom from snow
and ghoslks.

REST FOR COLGR --- BEST FOR BLACK-ANDWHITE

- PLUS FM AND STEREC!

for fuit ligeliy ~ in black-spd-white as well s coicr

- the relztive ampliitudes of the various signals must

be reproguced in the receiver just as they were

sriginated 2t the tronsmitter. The JFD LOG-PERIQDIC

L?V is able 16 do this bscause it combines:

1. Sufligiently high gain {0 override set noise and
provide a trpe, clear coior picture.

Z. Flat response. Gain variation of not riore than
i do. withia 1.5 mc. below and .5 me. above the
coior sUD-cartier.

3. Marrow unidirectional poler paitern.

4. {lose imgedance match to help etect g low
VSWR ~— to eliminate iine reflections and transfer
sighat o downlzad witir maximunr efficiency.

BASED OM FRINCIPLES DESIGNED TG MEET RIGOR-

QS AIR FORCE PERFORMANCE STANDARDS —

BUILT TC UNCOMPROMISING JFD SPECIFICATIONS

Here's how the LY tunes itsalf io each

received frequency

1. Leg peticgic cencept used in space comMinica-
tions antennas is has:s for dhe LBV

Z. Legarithmie scaling factor refates one element to
the naxt, and mehes an integrated anienna that
“tunes'’ itself 1o mach received frequency

A Multielzient 'ceils™ form aieng amenna for

wach rec2ived chiznnek high sigrael encrgy from

wach of the many d:poles in the ceii adds up to

high gaint on each channel an both high and low

TV band$ and FM band

4. Or high TV band, lzrge LRV dipoles are three
times wavelength of 7Y frequencies, *tune to
{he inird harmonit gvicg added gain

3. Forward Veing of dipoles and crossed phasing
haraess Zwe Bigh front-lo-back-ratioc and dirog.
tional sensitivity. Adgdition of directors optimizes
the LPY on the niznh TV band

RESULY: Higin gain, high fronito-back tatio, and

sharp directivity continuously from the jow-

£
g fevit Brarkol doulie-lacks

SISTR&SE OF ANTE
EE-anpulates bresents leas! poroie ster to

T 1nTH SQUAKE AL
BRUvY @ 2h;

i dyresiiy
oty plisg eni

BRAG

nigs smanihly and plfortlessly

A

:
3

est to the highest TV chennegl and incloding e pversied 1endem U.pell tecks anlennd do H

BUT NOW — MO LONGER ANY NEED TG SACRIFICE the Fa band. A BREAKTHROUSH 1N 1V e e SEF misl inrteases ST Shgngh
QUALITY! Consisting of barmonicaily-resonant Veele: MTENNA D 13 mace ol rastsy wihiin

i ¢ \og-periodic celiuiar pnncy. ; TG TR e 5 s . " ANTENIA DESIGN I wor3 wetad 1o bage i gt %
ments thet operate on the : - The LIV-11—Ilar superipr steeption a1 ranges ol 3 Mzt perisem

a new high-gain all-channe! anenna comparable to a yagi acrossihe entire band




obsolete

the LPY makes
ail other antennas

the o0

i
YO periodic

LY works

Nevaioped to formula and ot by chance—the one unique <design and principie of the Log Periedic

LAV sojves all antenna neads. ..

TThe MO LPY avisnaa = a ditedt Sescentant cut of the logarithmic sonical spasi
snlea 9524 on e Transit solaflite, This basic design is FREGUENCY INDEPERTENT
it woths lizs 2 conieal wvegnide 1 yieid aimost censtanl gain, matchsd impedastce
and @ wnidiseclionzi sietn 2eross s eriremely wide band of frequencies,

Dinale versign of spical gnvenna has elements whose lenglh and speceg is determined
5y formula deqved from cunicat spiral geometry, 5o ihat antenna AL fike A sotsl with
parls of calls missing. A ugarthmit seaiiag muikpber fies Ine dipoles together fnio
attive mukti-element cells for each [requensy. Grassed phasing hacness inserts 3 135
degree pitase shift between dipeles that cenvels signafs from rear, reinfarcas sigrals
from froal,

"G 5 LP‘-‘ antenne § for TS’ nd Ffﬁ gons one siep further—dcreases galn and front -to-

inddey e, Forwand V-ing o) glemenis
rege (n’iiﬂ‘!ﬂn Ipbes, narn ws forward Seam tor sharp dieCivity, heipiag o
elimingte ghosts s0d adjscent channel interference. Forward V also permits fow band
dipoles te conkitade ta band gein by aperabing on the Hhird harmosic mede.

Yok
CHANNELS

WRMONI

Fur example: Dperation of the JFO 12Y¥-11 on the Tow band Thz jarser diptie ceils
resorale fo lae jow Bane TV ai thewr fung fengiin. Within each
ceil, cre dipole absarbs ihe grealest aucunl of signal lor =parii.,max channel, 2d-
805 sriore and (he nexl fwo dipoles add 20%; mare signal. Rreny
ardive digoles warking on each channet wilk constant inmpedants guaram high gain.

e Epgflcaies carremt distribution on fundomenrtal mode

G oo high hand: Tne third harmonic cell tarms 21 tbe seer uf antenss o chanme) 7
zind 25 the freguency increaset towacd mhanubl 33, the active region muees fowsrit the
apex of the zatenna. i{is s thingd perston which tees 25 much as
3% d5. addtienai gain. Confinucys and vo-Enser direclors sherpen jonwaed pattert
and give peak performence gorass the entire VHT TV band.
— —— indicales the ruveenl disvibution for e third
harwreic made whieh will be rooeived on all glemeais.
cates M active region for chmnel 10, i, the different efiicienrins
% which the elemeats of e LFF- 7T et on chasuel 5.

§y e 3y
D aC 700 BE i KA

Each antenns o
celi Giffers fiom

a Loga

ishs of a ariay f resonant V-dipoies and crossed phastag havs, constilufing a group of "ceii." Yhe sire of eath
¥ ite Tactor, For iy particblar !raguency, the aclive portion of ihe anigna casters o the reson:
dipgie femual toone .mmnm'h at that feguency}, v

s averlap, 5o thal as twe Ireguency \hereases oF decreases, 14 is ransferied SA

Tie gttagl gair Turves measvred for the LPV. in in ibg JFD Anierns Research isb
wiataries tonfiom this fack - Within $he band for whick it is designed {lhe principte wiit
slso b adapled for UHF 3m! gihes dyes), Hhe jog-periodic LPY's inpedance, poler
patterns aad lront-fo-beck redio are vistoaly conslant—with gain for epch channgt os
figh 55 {haj luinished by 5 comparabie-sized singie-chaonel Yagi.

' (ite zdjatent clemants also absarbiag Significant signal eneigy.The resonances of adjacant
thty from one coff tw the aext.

i eHecr, the signed is pessed 2long 35 the Henuency increases—the aclive rex moving towsrd the apex 07 smail end—-uatit, as the undamenis!

hARITMICRE 18
migis
Qs

¢ thst hons aboard.

s on end, the other £ng opRTGaches reIONakte 16 e Burd harmanic. Conventional wide- bant anlerpas sic ke 1ows of compest-
ana Tgr each chanagl dasices, with sharg cuiolfs, The jog-penstic znlenna is ke a continually moving bell ot aecepis sinoothly any fre-

ST LT G

o marked contrast (o the methods used
hitheris.

Therefere, thie JFD LPV .anlepne is so
cifective on the fow TV band becauss: 1)
.ﬂcr.: ars & large nomber of efoments work-
chanitel, and 2) the S|gm1
5 of ezch dipoke in the
{y high' because of Hs
Inw impedance at the reseived frequency.
Ancthet ¢ g factor is the high
directionabity of the LPV, but this will be
Eome into kter.

Tizh Band Oparation

As the reesived fraquency ingrenses, that is,
for channets 7 through 13, However, now
the inrpe clements ol therear of (e anienna
constitute 3/ 2-wavelangth  dipoles and
sesonate ot the received frequency i the
5 harmoute mode. This contributes
significant signal abserpiion at the higher
YHF freguencies and iocreases anteana
gain in fhege channels. The actual amouni
u{g"lr' realized by third harmonic openlmrl
is shown @ Figure 4, The VRTF gzin curves
for the JFEX LPV-1), an cleven element
antetia. From these curves we see that

FRLY engin teating
r.‘u.ndyr‘mﬁcu m:;,nf.lu- mm yLP'i Tnmm!vpes

r’*c'e is an average increaze of 314 db in
gh VIIF band versus the
The zorive region once again
noves forward as the [requency increases.

Gred YV reception requires that an anterva
higher gin on the high VAT nd
han on the low bamd, Propagation lests
made by TV breadeast eagineers indicaie,
ang actuel home TV zeception his prowen,
that high TV band signals suffer greater
sizaui toss with distance ikan do low band
signals. Therefore, 1o receive high hand
Strifons sutish elo MOTe gD is reguired
of the amennz. .rus the JFD LPVY anterma
suppdies as an inkerent fact of ils opermtion.

A ciose incpaction of Figuse 4 shows the
the gain of the JFD LPV-i1 (and zhi
typical of & antennas in the LYY series) ¥s
wiifors aeros hannels on the jaw band,
snd higher pwt slse unifenin actoss all
cuannels on the bigh VBEF band, filing
slightly at channel 33, This characteristic,

5f coursg, 15 Dosiuse the amosma is fre-
gueney independent, but even more impor-
ot relative to otlor TY reception, s the
fact that it guarantess thet all compoagnis
of a composite. tramaiitied color TV sipnai
will be recsived intact. For full color fdelity,
it 35 essentinl that the relative amplitudes of
the various colov signals be Suplivated in
the receiver as they were eriginaied ar the
1cansmitier. Obviously this can only hold
oo if the anczonz has a fat gein and phase
response [or e entire chanmel.

Constaint Impedanee

O particular inporlance mehative 10 g;:in.
is the characioripiic impedance of ihe
antenna, and the siasely allied factor, volt-
age sianding wave ratio (VEWR). 3F the'
impedancs of the antertm waries appreciably
from that of dhe tramsmission line at any
goint in $he bend pass of the anterma, o
mismatch Wil exist between the antenaa wad
the downlkead, Such a mismatch witk de-
crease sigpel power Lo the set and introduce
standing waves along the line leading o
further signa! reduction and ghm.s. ‘Fhe
LIV antenns is vnigue by tat 5L maintaing
entiafly constant impedunce across the
full handwidit: of the antenns. This could
e atwitvted o the impedance balance
rmamained by the active region of the
antenoa, with relatien to the compicle
antenna. For the active region, the im-
pedancs of the antenna is low, making for
high iransfer efficiency from the clements
1g the Feedling. AL the inactive reglons, (in-
aclive, that or that particidas frequency)
the impedance is high. The totzl impedance
presenied W0 the ransmission line, however,
is alwiys reintively the same.

Vpftage standing wave Tatios for the 1PV
have been measured as Jow as 1210 1. Such
low VEWRs are. iypicsl of log-periodic
antenyas and detive from correct sealing of
the cells and e comstamt impedance
characteristics.

Ve see, thevefore, that the LFV configura-

tion dous indeed maintain a nearly constant
gain, impedance; end VSWR over iis com-

plete bandwidth. Rather ihan serving
{imired group of pigcanhnles that accept
iserete freguencics jor channels) with sharp
cutoffs, the LPY antenna & like 3 con-
winually woving bel, aceopting smeothly
any frecuency that hops onto ik, The fact
that these reception charackeristics cat gotur

Anogn wpfenma pe smait oy Hw LBV the
tact that & bandwidih sorend of e 10 one

<caunt ocouT at all, & due tn the jogarithmic

relation, of the elements.

Directivity, High Froor-To-Huck Ratin

As imporiani §¢ pigh pain and constant
inmredance are in frinpe area receplon, the
antenna woild be worthless withowt gaod
direational sensitivity, Even in the heart of
cities, gcml dirgctional response i necesszny
w0 H._]I:Ln the ghast-caus
signils tiet bownoe roms balld
ing. In fringe areds, interferiog s
adiueent chnanels and oilier seurces, picked
4o by the antenne from the rear and sides,
Ccause vEncdan biind oficcts, horringbones,
fading, ghosts and other picture dinortions.

Yigi anietinas obtain gowd directivily and
high front-to-back ratos by she use of
parasitic elemenis— dicecions smd reflectors
for a sherp forward pattem. The LPV
antenna obiaing its sharp forward responsc
pattern from fs periedic strueture and the
V-ing of the clernents,

Consides Figure 5, which is a shuplifisd
diegrom: ef 2 fourcell LPY antenng, front-

fed, and using & fwisted phasing haracss.

{For purposes of this sxplonation we will
consiter {hie antennz as o signal frans eF,
however, 1he seme effect holds true in re-
ception.} Mole that begause the elements of
the adjicent dipoles are not fed in par
they are in phase apposition. This eifcetively
cancels radiation 1o the rear. Ferthermore.
the leaeth of the hamess plus the aic space
between adjacent eloments adds up fc pro-
doce & 360 degree phase shift between the
signats radiated from the first and second
giements {0r berwesn any bwo ndjzeem

. elements) in the forward direction, 1.6, n |

1he Qirection of the feedline. A 360 degree
phase shift acruzily puis both ediawec
vaves in phase for additive sigral strengih.

In the reverse ditecticn, that is, toward the
sear of the antenn, the siory i quite dil-
ferent. Wow the fnet ihat the harness
crossed, introduces o 180 degree phase shifl
in the signat path between adjacent clemenis,
pulting the radiation from them out of
phase in the backward dircction.

Watvrally, because of the Jog periodic facior,
she specing beiween dlomints on the LPY
&Riznna is not constant, 20d neither §i¢ the
jengihs of the varous Harness bavs, Th
vatiailons, however, conform 1o the
tions in wavelenzth acress the TV band so
Uizt within any active ol the spacing is
c!m'ec. o praduce the requ phase shift
1o actuai pmd.\mmn o gaptinyize the phase
shift efioet, JFD engincers have changed the
Iengths of ihe clements siightly 1o make
them either sliphtly inductive or capactive
at the required signal frequency, imtroducing
2 phase lcpd or lag. Omeratog withire U
celt, and in combination with the phasing
bags, this resolts in the required constant
phase shift (o protduce a backward wase
1owaril the feesdline.

Additional diteczioasl sensitivity in the
higher érequency band, where it is needed
most, is obtained by Veing the elements
forward. A straight hali wave dipole re-
ceiving & signal three times its resomamt

+ fraguenty exhibits p oadiadon p«zlc*n Jike

taes OO i Figlre 61, Nulive 1l tis
wnat sensitivity it dissipated among three
forward loncs, If the elements of 1big same
dipole are directed forward inlo a V. the
puttera tecomes Figure 6b—in effect, the
bis are brought logu er and
enents
abd (oward cach siher. {Fhe rear-
Iobes are drastvally veduced by the
meihds geserited jn the preceding para-

therefore, ireuses  the
gose and seasitivity of fhe
dipoie ai the hgher frequencies, where the
iments e aciing in the 3/2-wavelongth
mode.

The comsplete LPY TV antennz exhibits the
teception patterns of Figure Ta for the Jow
wend, sharpeaing wp Lo Figure 7o in the
Tugh bund, 1 is interesting {0 note, that this
mighly direclive pavern i waitained

Figire §

whrough the EM band too. 1o aciual tests
2t the JFD antennn labomiories, the LPY-11
with @ aclive celis and 2 direcwors, main-
tained a feont-to-lack ratio of 35 db, with 2
pzin of B.ub avross the fow band and 11345 db
aeross the highs. In comparison, a somewhat
ionger yagi antenna adivsted 10 provide 3
froni-to-back ratio of 25 db ut the middle
of i1s band, ¥ to 15 db st tiw edges, and
more impottang, provided a bandwddth of
oaly 7 percent, at & gain egual te that of
she LBV,

Although reflector ciements are unusably
for s L0V, ditector elenients mey stilt be
vsed offectively fo cuhance the dbcctionai
response for fringe and far Oinge aren re-
cepticn. The directors must be so designed
and spaced on Hie antenna that {heye do not
interiore with the enviropraent of the Jog
periodic design, The spacing iz determined
experimentaliy for sach of the antennas in
ihe LIV series which ks supplied with divec-
sors. The disecions, themselves are of two
pic cortinuous clement and
‘2) we colinear elenients separated by an
insulazor. They are desipned o “peak up™
the tesponse at the low and High ends re-
spectively of the vpper YHF TV band.

For City and Far Fringe

Sinee the freguewcy independence of the
1PV antenne depends on the seating of the
chemenis, shy nuniber of infermedinte cells
may bhe pairowed without affecting the
essential characietsiivs of the antenna. Fo
aarrow, or shorlen an LPV anicona, a

smniler vitue of ey s chasen Yrap e de-
sign nemographs. i, for a fringe aren modded,
o thu oF 2.9 i5 used, then the secundd cfement
From the rear will be nine weatis os 1o6x as
the rearmost efement, With » smaller oy,
say @& for exanple, the secomd element
{rom the reay will be only six tembs as Targe
as the Fear clement, and so o 1o the suce
ceeding elements toward the front of 1he
antznna. 11 ik also appsrent that the nember
of elements must dedrease beoause the
fengih of the fropimwst di & fined by
the high freutoncy limit of the antepna. BLis
approximetely o hall waweiengih &t the
high ad of the VAT TV band. And since,
with & smaller tau, the elements get shorter
faster, the fronimost clemcnd length s
arrived ot sooner, Thus, the overal] antenns
1§ ShOTiCr--0F DaTFOVeEs.

Nﬂtmw'mg the tells will, of course, reduce
the gain, but the radiation patiern, lnyh
fromi-to-back ratio, and

will not be changed becavse these are fum.—
tions of the adherence to the proper scaling
factors and do not depend on the number
of dipoles, When a shortened LPY anienna
is wsed in 2 relatively sirong signal areq,
narrower cells will contribute less signal to
the downlead for any particular frequency,
bt the fiteressed reccived sipnal strength
will compensate for ihis. Al the same ime,
i is mo less impertant thar subwrbas and
city zeception areas use an asfenpa with
high froni-to-back ratio and low VSWR,
City viewers sre bedevilled by ghosls caused
by signel reflection fromm tall buildings and
other obstructions between the transmutter
and mecaiving snterna. The sharp directivity
of the LPY assures direct signal pickip,

ile the iow VSWR makes for effisiem
wansfer of this signal to the downlead.

There are six different models of the LPY
antenna gesigned by JFIM cngineers for
different reception aveas. Each array can
e described by the number of cells 3t con-
tains. Taese models are as follows:

LPV-4:  Four active eelis

LPV-6:  Six nctive cells

LPV-8:  Seven aclive celis and enc
diyeetor

LEV-11:  Nige aciive cells and two
directars

LEV-{4: Thirteen active cells and one
director

LPV-17;  Fiflcen active cells and two
direetors

Each of these anlennas s been specifically

igrted 10 winstariee the Tull adva
bg prisoeis encepn ior Gt Tt
on areas. The LPV-4 I recommended for
vigwars wita live up 1o filty miks from the
transmitter. For reception up o 75 miles,
the model LPV-6 is appropriate. The LPV-5
snd LPY-ET zre sugpested for 60 and 125
mile meeption, respectively. And for the
Farthest fringes, 150 and 175 miles froos the
transiter, or for TV DXing, JFD enging-
ers recommend the LiY-14 and LPY-17,
TRNOYATIONS

This advanccd serics of TV aniennas in-
covporates Tt only the fatest electrical
concepts, but aiso the most rugged mech-
anical features, The ope isch sguare boom
is constructed of exirz heavy gauge alum-
inum for extreme stremgth and slement
stability ufider bigh winds and heavy oe
and snow }oadm)_z. Poly~ phlg cnds keep out

Becanse it is desirable to maintsin the low
IRNEGRNCE reansler of signal from Wi es-
cnant elements io the feeder line, the
traosposed high-0) phasing bais are made
of 34 inch solit ainminum rod, cold welded
inle permarent position. The high tensile
stiength aiccraft-zluminem  clements ane
mpintained i ihe V puosition by circulsr
spritg lever brackets with doubie jocks.
Element glignmeni i3 kept Live by the use
of heavy wall casert reinforcernents at viial
brackel connections. And finally, the entire
autenna s pold alodized for protection
against almospheric earrosion.

¥ summary, it i Siting 10 quote Dr. John
Diyson, ope of the piongering scientisis of
the {iniversity of Ithinois Antenna Reszarch
Leboratory, who did much of twe early re-
seatch 0o onternas. “The freguency-in-
dependent aniennas have opened up a now
ern in wide-bapd aptennas. The conception
fof these antesnasy . . . has preduced ad-
vances in the state of the (aniennz) art that

_miny puts pressure on the gectronics c-ngl

neer o design equipmnent that will maich
the available antenns baodwidths.”

‘The log-periodic V antenna developed by
Dr. Paul Mayes and the JFD Electronics
Corp. is a ftting mateh for today’s most
sensitive TY recsiver tumers. More than
thal, it offers improved reception from 3oy
TV s2i, no matter how oid and assvivs the
owiier that he is ready for color TV andd
any improvement in television for years o
come,
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TORS WILL SEE

~FTHE EXCLUSIVE CHOICE ©
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Vou Win All Ways When You Feature The IFD L0G PERIODIC LPV!

! 1. Exclusive Log Periodic demonstration in one of the Fair's chief exhibits—The House of Good Tastel
B. 2. Free. dealer Holidays st the fabulous New York World's Fair! 3. Tremendous sales impact of World's

£ NEW PEREQRMANCE-FROVED LOG PERIODIC LPY F0, KVERY DAND {VUF,
UHE, VHE- UNF, Fif SYEREQ). . EVERY PROBLEM (GHOS OR WETERVERENLE)..,
EVERY LOCATION (LOCAL, SUBLRBAN, & FRINGE)- &7 PROHTABLE HEW -
FAABHEYS FOR ALL DEALERS!
G0t aiodized VHF 1og Péritaic LPY TYZER ANTENMAS Sor Shannels 3 to 13 B
Tais LPY TV anteans series, Pie Hpst pver tp ¥GlIE (e
tinnaty Lop Ferindic contept, apened & nav era in TY/F ”
ance 20 profits for Gealers evéryuhiere. ! it todny's & i s - -
e i tog Forific LpY TY REHKAS 1 is \ N
fisld Rloize of Perindie LPY TV RS o e \ -
31012 plis 13 Slayso favaiinie in § aregenginzeres wogels ‘\*a!,,‘g\‘;‘_}}ﬂ
e e e T S e A PRSI e ’
Kotel LBY-UG thustrmieg Tof locel B sububaz
Here's an 2ff new Uit

e

How ~ the antenna designed fo meef sotellite tefemetry meods
has heen sdapred by JFB to holh you und your cusiomers gef for 4
hetier reteption i COLOR, black/wihite, and £ 1 .

i

Fair tie-in publicity, prometion and advertising!

: T 1969 znd 1985, WD puts the reslige and diswing pewer of the _AHD IS HELP YOU SELL WAORE LPY LOG PEIBODC ANTEMHAS, HD
BI04 A A O it E " :
el 3 it = “Taciedie LR 2 24 SENCEUAMM_MABIA'S EAR TIEH PROMOTIO

% ateana you seli-2he Hew Youk Workd's Fairl £ -

fewievements of Usiversity of iiffaeis baborateries Are Now Trapsiated fito Finer

PROGRAM . . .
Willions at the Fair, aitfjons more everywhere i America will ses,
%iear 200 read why the Noase of Geed Taste chose the 3FD Log Perindic-
LPY as the oniy anfenna i be used ia its skowease of the finest T
Rwerican heme ing.
This pewsrhd new markethg force wilt Se ot work buitding recent
Log Perfodic PV Sales and profits for youl .

This memis Taf fewsr servlee calls _ . dar more customer satistaction with what you
selt .. . far greater profits at the eud of year. fnd, the World's Falr Wi dramatically
demoitstrate this aniznna to 70 witien Falrgoers in 1564 and 1853

L

wn mﬂ"'“‘”‘"“ - }
0 i

5

> Mode! LPY-IHID

e} Wustrated

Eash i starting wow on the prafit opportusity of the yearl

2 ristlie prined z Antesnz shuries of the Rl o
Thie s&gse e;ge E.Dg' Poriatic grine g;!f: o tha Anlosnz ﬂemmﬁ labs:.:tmas_ of the employing Log et 2 : ‘ ) PLUSH— |
{hfiversity of Hoels has heen seclaimed as the mest sigaificant antensa discovery 15 provide ite high i liﬁ ,E:“Mh all-new Ifff Sﬂﬂt’-z
i invemtion &f th i. This patente eriodi pt—at 7 th fret, sipnal neestd eIpn ¥ B obsofeies Dty gardhanis au Eyery JFD VIF, UNF or VEF.UKE Leg-Periosic 1PY you huy between
sinee the imvenlien ¢ :h }‘ag‘ " p;.ﬂafd ﬂ g Pr'nf’_ﬁ b conctn _mﬁm bf; e HF sets for sharp, steasy - stacied o weiteCtor snd ear- farch ¥, 1954 and Pugust 37, 1965 earns you valuahle JFD Fair Festh
JFB Research and Developnteni Laboratories in Clhompaion, Mincis—is now avallable teres of chonnels 36 1 B3 and [ ner peilector amtznnes. Packs val Gerlizates which Yol ap:
i more Josg-disteupe PEEUR sew-

chansels 7 to 13. Prepares you now with e 2nlennas you ten
15 cash in gp the zreal aew URF aeshed ;
goid Alodized URF Lo Periodic 18Y TV PNTERRAS for champels g
14 ta B3 piys YBF channeks T to 13 (ovaitable 3 4 zre-eopineered §

? . 1. Teate in for FREE World's Fair Adult Adwmission Tickels (warlt 150
gointsy or ..

2. Trade i for EREE 3day, 2wt ¥air Weelcender holiday foith
3,000 points) ar - - .

3. Redesm for 51.25 cash tor each 150 polnis, trom JED,

7D Daaler Poiut Values for Log-Periodic Antennas:

sitlyify per olement, Another
2hcad-0f-the-indushy antenza
advance Wat puts you i coe X
& s mans of new YHE anionng bush
T R T e e | B & sgss [0 youl dowp.
Kodel LPYYIES for subnraandringe areas \E Eotd Alatized UBF Lop Pedsdic
Husteated Tortorro®'s Brtenns today. The Planar Helical 7R51 TY ARTER
: mast pivanced applicaiins of 255 for shannele 14 0 B3 ] .
the fng-Feriedic formuola — rp- feyeitable in 2 ara2-anginesral modsls) § Ml Fuints Molet Fairs
" ceives aif FOE authodzed tets. . T 0 LEYY1S 2%

1PV 50 LPVE, LPVEPR- 15

HE 14 LPY4, LPUSPH ]

LPY-u23 mn S 18

EPYS, LPYOIPM 95 H AT 5

{75 THE PROFSY JERTERTAIRGERT GPPOATHRIEY
87 THE YRAR!

in a unigue 2ew Gne of LPY antennas for YRF, DHF and FIft sterse.
L

e

The seerel is in Hs feeqeency-ipdopendent
dasign. Al eiements are desined zecording
1o the. patenied Jog peciodis formula. They
alt work fike 2 powerful lnssd multh-alement
Yagi-—not o3 just one of 2 few chanpels as
2o other amespas —but on ail shamuels
aeross ke band

£ S e
Hosel LPTI00 pustram
Rever belore ap indpsr antenng
ke tis. The fiest cver engh
neerch 2000RinRg i the pat-
sntpd op-parisiic formula. ficty-
ally outperforms sewe rostlep
HF antennas, Tungs Nsalf eleo-
Goig-boized VRF-UNF Log-Porlodic 1PY SNTEMRES for ehag trumieally (vf{rlhauinswﬁffﬁs} ]
mels 2 ty &1 plus F& Steres fooon availabie ip & wodels : Segired shamnel. 'V.a!d Augized

R et . . N THANER BHF Log Periotic Trepezaid

R e TEHE [y ARTEARA Tor shannehs 19l B3

THE KNOW-ROW OF THE WORLI'S REWIST AND FINEST ANTEANA s
LARGRATORIES 16 BHILY BITD TARE IFD e LogPeriodic concept 8 the -

LY AMTERHBA YOU SELL! sult of Five yaars of Wignsive
g £ treaic siedies at the Ante
i o5 OF the Unk
I Localed \SIET D JG LoS-PEEIDGICS WITH THE FOMIPRERT ¥4i LY FOR WORE SAHFS 4Gl PROFITS
thame of 192

¥ost pew

vision hannels sn VIF (218 13},
o YHF {14 i B3 plus aFF i
aid Fi Sterao Freguancies. This
Is the firss siagle allchanse! aa-
tenna sing 2 sipgle downliad

te achieve ihis periprmance
trest-tiirengh! (foludas YRFUWF Sefifter for seperate jeading
to VHF and BRF set terminals)

o
" ELEY I Gl g

The resull is far soperfar galn, direciivity,
front-te-back ratie, and YSWH that lights up
the weskest, ghostisst TV image with sparicing Setait and vontrast-—Jor superk color,
as well 25 Mack and white piclarns-—plus figelity ¥ steren?
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Dnly S is densed exelisiialy by the Qaivarstly of lifineis Foundation 1o wake the patented

QEFHY OF T20TH, THE PICTURE IS THE

Log-Periadic LPY and 2l other Log-Pericdic Ype T4 atd FH antennos. No other so-palied

topPeriedic antsanz cob witk e the I LogPeriodic LPY because only FR pies the

arightst patewted LegPeladic desiga formelz o the Agleths Research Latecatories of the
Unizersity of Hlinois. Bely on the PN LV sad see whyat the mument of wrudh, tha pictace
is the pranf —thist the LPY warks best! Now in stork 2l yeur JFD distributor,

JFD ELECTRONICS CSORPORATION
15th A 1 &8nd Sirest. Broohlyn, N Y 13213
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ihe exclusive choice of
e Meow Vork World’s Fair
Honse of Good Tasie!

a sales and profits than ever before!

tickets and Week-cnder xommm«m,
at the New York World's Fair!

World's Fair lie-
in promotion

Py
..M.Eas.,wm Qu@uﬁwﬁ%@m@%
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e ErEReg

xJ.aA...é.:...a. 1
e

B A

PratAd 'BALT

e s Lo W N - mgho . . - ..
wmmm £ mm% 2z ga MWW M ; e T, B visifors will tour the Fair . . . many more, including
= TEEE 3 m g B~ T i r - - . - -

B En% § mw i tlim wwﬁ thousands in your trading area, are going fo bs In-
5 5 % &3 I el il S B | . .
L wmm g ww Ex wwmm. . wrks % 4 fluenced by what is shown at the Fair.
3o w899 SgF gl ERSE =
HBREL o0 a8, v §_ ip=:s & ) " B}
"R 532 BOZ SREsS o take the most of the tremendous publicity that the JFD LPV will generate at the Naw York World's
e e T3 <@d o nm % 25T 3 [T 5 i .
123138 rim B 8. 1 ¥gig g Fair by converting it inte cash in the till, now!
Fgoa 3 Him oz 3R mewd ol
£5 z B8p T 3¥ v gy ) . ] - i
2E mmm gy & wmm = Count yourself in on this exciting program by making the
- -~ = = - .
3 m gos % pEg” — Log-Periodic LPY the anlenna for all your installztions.
% TEpES ST, 2232 = Come in and 5€8 us now S0 We can
.. wi T2 8 T @ i3 : .
um B m g BEs Mm,.w 1. Demonsirate to you the latest JTD Log-Periodic antenna
B ¥ . . L e
S 0§ & L 3ER & ... deveiopments coming from the JFD Champaign, lhinsis )
e o5 B Roii 5% L § VHF Lag-Pedadic
% 3 % 235% Antenna Research & Development Labs.
? =z
&
&
P St

- .- makes your World's Fair 1PV headguariers.

g P 2% et
m m B 2. Tellyou how you can gel free tickels and Weeltend hioli-

3 3 mm . . days at the fantastic New York World's Fair just by
I g iz W e - selling JFD LPYs. .
m ] 3 = B . .

A = 2 Sy -

il & = ™ Lo ; 3

5 m g - L :..3, Show you 3l the promotion and display material that

b5

E

Look inside for all the details. Decide now to mem. m,mm
great performance and acceplance of the JFD Log-Pesiodic
1PY a big part of your 1964-1965 merchandising plans.
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f'!3ﬂr. william A, Nnrshall -
- October 7, 1966
. :f?age NG. 2

i_ﬁvniveraity af Illinoia Foundation during the peried of the
. " 1icense under the patent in suit to JFD, and coples of all _
. other documeénts that set forth the scope of activities engaged :,
o in by University of Illinois and University of Illinois annda- "“'ﬁ-ﬂ
. tion and/or the aoureaa of income that. quulify for such- . - .
' ~ftax oxemption.,; y_ . o DRI .,H_:__,W\---wa

SRR 5.. copies or all agreamentn 1nc1ud1ng, buu not limited @{“'"
e 1. Y amployment agreements between the inventor of the patent 1n e

- suit and each of University of Illinols and Duiversity of .

"'*ﬂfgjlelinois Foundation- TR 7_ ST

6. Copies of a11 corroapondence. memoranda, aorporate

'“7’ recowda and other documents of University of Iilinois and.

. - University of Illinois Foundation authoriging University or

G jillingéa Foundation to hold title to.and to 11¢anse the patent _f{;}?'
T inssult, H_._. _ P G Eie i Pl

e copiea ar the 1icense agreement and all other agree- 1“

":??7mentn, memoranda and writings relating to the 1icensing and
-~ commercialization with JFD and a11 othera 1n connuetion uith the

: .jffg*patent 1n suit.;_; o

8.h Gapies af all correapondenae, mamoranda, corpurate

o recarﬂa and other documents granting permission to or bearing -
“- . upon the right of JFD to use the name of any of Hniversiby or
‘.3'.Illlnais, University of Illinois Foundation or its umployeen
.. ‘or the inventor of the patent in suit in connection with
.U advertising, selling ‘and. otherwise promoting the antennas ',a
. ’1icensed. by University of Illinois Faundation ta JFB unﬂer the

.‘zzjﬂ;”patent 1n suiba,i_  _ R R

'"'7frS*ncerleai:JJ?jgi;;,?"“'

"“lfj'JRAsna

. ';‘ fftbcc.' Mr. Robert H Rines f?[f S




: LAW OFFICES
CHARLES U. MERRIAM .

y ViLLIAM A-MARSHALL : MERRIAM, MARSHALL,SHAPRIRO & KLOSE.
JEROME B.KLOSE L . .
NORMAN M. SHAPIRG "THIRTY WEST MONROE STREET

| BASIL P.MANN - T GHICAGO, ILLINDIS 60603 . o ‘ TELEPHONE - -

CLYDE V. ERWIN.JR. B S ) - i S s FINANCIAL 6-5750 R
ALVIN D.SHULMAN - . ERE ‘ . : S
EDWARD M. O'TOOLE ~. - . ) L OCtOber 14. 1966

ALLEN H.GERSTEIN
OWEN J.MURRAY
DONALD £. EGAN
. NATE F. SCARPELL|

Richard 8. Phillips, Esquire
~ Hofgren, Wegner, Allen,
Stellman & McCord
< Sutie 2200
- 20 North Wacker Drlve
- Chlcago, Illinois 60606

Re: University of Illinois. Foundatlon
© v. Blonder-Tongue Laboratories, Inc,
and Allied Radio Corporation

Civil Action No. 66 C 567

'._Dear Dick:
Enclosed is a copy of the flrst contract
between the Foundatlon and JFD which has been

edlted to remova conf1dent1al 1nformat10n._

BPM/mto ',ﬁ f
Enclosure ﬁ;r1

@ m ESA N ] .R ! N’ ES
0. TER




.~ cay of May, 1962, by and between the UNIVERSITY OF

| f?:ﬁ- /{f O oL j‘.. | - | _"_- 9 1985

. ILLINOIS FOUNDATION, a non—profit cbrporation"crganiZed

»:[; ~and existiﬂg under and by virtue of the laws of the -;Q;fﬁfﬂgﬁﬁ.”

sfjaﬁd JFD ?LEOTROWICS CORPORATION, a corporation organized TS

~f; ana exiSOing undar and by viruue of the laws of -the |

" state of New York, hereimafter referred to as "LICENSEE.®' .

;_rignu, title and 1nterest in and 0 Leuters ?atent of uhe SN
E’Uniued Staues as rfollows:

‘United States, Serial No. 26,589;'f11ed May 3, 1960 by

‘D. E. Isbell entitled “Frequency Irdependent Unidirecuional

oy.P. E. Mayes and R‘LL.‘Qarrel entitled "Frequency Indaf S

‘ﬁl ‘ o
T

LYCENSE AGREEMEN? - RINES RRDR!PES

-~ NG, : SEN POBY OFFICE CLUARE, 22STON

<

THIS LICENSE AGREEMENT entered into this __ 3./ .

tate o Illiﬂois, hereinafter referned o as. "*ICHNSOR .

s 'WITNESSETH:

WHEREAS LICENSOR is She owner of the entire o

12 ,958,081, dated October 25, 1960 =~

. J. D. Dyson - entitled “Unidirectioral S .Vﬁ“fjfff'ﬁﬁf
. Broadband Antennas,” S e AR

f2 985,879, dated May 23, 1961 _:'

‘R. H, DuHamel - entitled "Frequency R ,:ﬁO'QV,}QQEO?QO*
_Indcpendent Antennas," O R

. 3,011,168, dated November 28, 1901 - S ST
- D. E. Isbell - entitled "Wrequency _ ST R
Independent Unidirectional Antennas,” o e

as well as U. 8. apﬁlications for Letters Patent of the

Antennas,® Serial No.\59,671, filed September 30, 1960




. fpcno.m» Unmirectional An‘cemas,“ Serial \Io. 79 1;1‘2, “,led

.f'DeC““bbr 29, 1900 by J. D. Dyson and. ? B, Mayes ent tled - 5
JV."Circularlv Polarized Omnidirectﬁonal Antenna.“ and Serial gifﬁﬁf"

 ;VO.:

;a8 well as the 1nvention set fortn B e

_—

) ana described in and by each of the aforesaid Letters

Pauent of the ﬁnited ‘States and applications for uetters ;

. Patent of the United States; amd . . ST
e . T A
T wHEREAS LICENSOR holds the sole right to granu TR TR

Ifﬁthe license right herein granted and agreed to be granued and {f[fi 

| Wth AS, LICENSEn 18 desirous of securing, for une‘ﬁ f};?u:
5f uern of years hereinafter set forth an exclusive licensa. |

 f-to-manu;acuure,;use or sell, or to have made_for 1ts use o1

,-fsale,_apparatus of ¥The typé‘described and claimed in and by;l’
; féach'of the aforeéaid Letters Patent of-thé United‘States
%ff;aﬂd applications for Letters Patent .of the United States asi*"”:"
f2; the same 1s therein disclosed.and set foruh.‘ e
| NOW, THEREFORE, in consideration of uhe ;oregoing 5 ;f%7?~*
| o and the mutual terms and conditions of this License Agree- i;:fi;;£; 

#Q;nent and other good and valuable consiaeration, the receipuffi?giii 
'f ;  :i;;f;and su;ficiency of all of which is nereby duly agknowlqued?;?;;f;}i

" the parties hereto agree as follows:

VgiﬁﬁfVﬁ§[; N 1. LICENSOR hereby grants and agrees £o grant o
w40 LICENSEE an exclusive non-transferable right and license~ﬁVfi.7‘7
© in the United Statés to make, use or sell or have made for

@ . its use or sale any invention descrided in any of the afore= .




. tions-ror Létters Patent, the components so manufactured,. /s

oused or sola being ruferred Lo hercagtcr as "Licensed

©least ninety (90) days' notice thereof to LICE NSE", and . .

':;L;CHNSEE‘S royalties, herei na;ter_provided,7shall,be no_ o

'7j“by LICENSEE'unQe‘ the terms ol this LiceﬂSc Avreemcnt shall,*“

:;'ncnus wo L_CLNSOR

3
oW
3
¢t
'._J'.
O
>3
()
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|

cf

et ers_ atent as well as the aforesaid applica=- " .-

A ]

-;?lgrticleg Said exclusivc 1icense'uhall extend for the F‘H}Jﬁﬁi
. bexm .ol L = : = fr‘cm The dd.ue Of

..allowance of one or more claims-in eiuher applica fon ‘g;z:”;

b;foerla;“No: -"" or ‘Serial No.). wnicn covcr aﬁd . 'f é;fﬁi?ﬁ.*
;gdefine LICENSEE ‘s manuAaCUu:ca Liccnsed Art¢cles.' mnereé G
fa?ter,‘LICnNSOR shall have‘uhe'righ te granu obher licen.e5; ;r,a-:

ﬂ;;in tﬂe?Licensea Arvicles but ﬁn.such event shall zive ab | {{;5_

herein. provxded

1

e“shall"hereafter.not ve -in effect. Tng license granted
8 Dl
T neneunaur snall ehueﬂd also to any convinuatiou, division, = .. il

- or continuation- in—paru of any of saia applica ions for

”{ Letters Patent and to any reissues of any of tha licensea wli" '

7 patents.

_2; All Licensed Articles ﬂanu:actu&ea and sola

carry such reasonable notice as LIC&VSOR shall from T1

"f_to time'requ est in wr iving and whncn shall comply with the f_-jﬁ}f* B
“ovis*ons of Tiule 35 United Sta ; de, shction 287.. _7fjﬁ'5“
3., LLCENSLE agrees uo Xe vhe ollowing oﬁy-" “




The precentage royality rate shall be comnuted upO“

y

or s0ld by LICENSEZ or made by others

1l be

' the net selling price of such Licc.sed ﬁcuicﬁcs mdﬂu, usea

or i3 use oz sal

-g_;}fs“all make a report

- ....pay the.approppiate

Such royality, nowever, shal payeble rly unon -sale oI

“'the article except in those cases

in which_

-

" consumed by or Lfor LICENSEE without sale. In such cases,

-

‘royalties shall be computed ab the normal sel

. ;the devige.‘ Lice sed Araiclus madc duwing the life ol a
'-.'__-f_31.:£.ce*':sne<:‘;p.?f’c&éirx‘ccover-j.nr‘r the same, bubt not sold unell the
ffi‘exp tion of said paucnv, sna1l be subjecc To royaluy
.In the avent of cancell n ol his Agreemewt, LICENSEED

- of. Lic»nsed Acc*cles on nand and’ Shall

?C‘O.fa.

i exclugive, EICENSEE‘

Ay T U AL M e n bt A4 R e AL e e i L

So long as th s *ice se‘

il

tiss wi h nespect thereto.,_zf.;;ff“

the article ;5_ ;f;

ling price of .




av

| J4. " LICENSEE may cancel this Agreement atvény' . |
'. _t1ﬁe7upon ninety (90) days' nostice in wrising %o LICENSOR.fﬂf'

Derminabion of this Agreement pursuant to this. or any.

o

ther parawraph shall not reli evé'LICENSEEdf'the‘obli--J7 “E;fi 
if, gaULOﬂ to pay accrued royalties. | : e
'”,5. After termination of this Agreenenp LICENSEES';”:f;-
ﬁi_shal; not be suoject to any_esuoppe;:bygreason,OL its o
- naving begn-avLICENSEEZ' _ R |

o 55 LICENSEE a'rees that it will render to ST
'iF;LLCzNSOR with each such royalty payment ‘a reporu-showing 1 'JH..

o the period fob whicn sald payment is made, and the net’

agrees.to keep accurate accounts in sufficient detail to f?”‘"“.-

'*ﬁ_enabge tne.royalties-payable nereunder ©o be determineQ,

nd LZCENSEE further agrees to permit a Ce zied Puolic

o

" sales upon which the royalty payment is compuved. LICENSEE -

: Accountant selected by LICENSOR and acceptable to LICENSEE = . -

%o inspect such records at reasonable tiwes during regulg.f f;{f.k
.":ou5¢nuss hours for. uhC sole purpose of verixyin” tne _.
"figiayCU“aCV of the reports submitued and paymenus made under,  fff l°
E . .,nis L.a.cense Agreemenu, subject to uhe uondit:.ovx c‘mt |
TR - U R A S R Lol e e e

e &




. ‘." ENSOR shall give written notice to LIC.L.N EE, within
B | i'b*h (o) mo“ths following the receipt by LICENSOR of each '.
- such quarterly reporst and royalty payment concerning wa;cbfﬁ{iw”
“verification is desired, and LICENSOR, through ivs des*g;a‘
;:‘ nated Ceruieiea Public Accouwtant, shall proceed prompuly
‘With the inspection of said records. o f_ - _f}fﬁfﬁ
- 77; Royaluies at rates specified in paragﬂapn .

nereod s nall be due and. payable queruerlj on or oefore s

!'.u‘

Kivi_t¢eSihvievh (60vh) day follOWing the fi;st eaJ of each.

'?f;; of the months of January, Apcil July and OCuObeP fer une.
corresponding preceaing ouareerly period LICENS snall

'e;“u_nish LICENSOR, with each royalty paynenu, a written

statemens seuting forth the net sales value of the eicensed

*j_A icles sold by L;C?NSEE during the preceding qua terly '1\}? 

'f period and the &nounu of royalty due and payable'uo'

L;CnWSOR unee the terms of this License Agreement as

s e

Droviaed by paragraph 3. hereof

g Y

 i . _ L ;"f' “8 LIC’:‘NSEE may- grant sublicenses nereunder

.'° 53 proyidinz un 11cense payments due LICENSOR ere no less




fﬁ;ibc rcsponsible for royalty payments by 1ts sublicensecs.

D e

fj 'aﬂy advertising matter or literature (other %than the

L

".1?haﬁ those prOVided herein. In such evcnt LICLNS&H anall

WL Any Saaﬂogd sub“iccnses shall verminate concurrentlv w1th'_7§
. this License. LICENSEE shall pay OVer‘ to LICENSOR as
'*Q{.roya vy .pa meﬁts computed at the rates specified in sub-’ -

_ pa agraohs b aﬁq ¢ of paragraph 2 computed upon the same

basis as if L;CEVS ‘had’ manu*acoured the Licensed Art cle{{_
9.. uICENSOR may caﬁcel this Agreement upen
"ault of LICEYSE? by giving ninoty (90) days‘ notice:

%o do so, and unless LICENSEE cures the default coﬁplainedlﬂf

| of curing such ninety (S0) day period; but no such termin’ -
'ﬁ? unau*oﬂ shall affect the obligation of LICENSEE to.pay |
“Fﬁ 3f:“royaltie$‘or other obligations accrued before the,effec-_m

‘””V_tive date of such notice.

10, EICENSEE shall not use, publish or circulaﬁe'¥

"7{5 ¢oregoing patent marﬁing SUauement ol paragraph 2 hereoLng;ﬂ
* ‘upon 1¢s Licensed Articles and labels.used therewith)

v  containing a relerence %o the Universityjof Illinois or

to the University of Illinois Foundation except With the

”7_prigr wfitten‘authorization of LICENSOR'as_to such refer= .

A"1 : ence. Such-written'autho“ization-mabee obﬁained from

V[f the E&ecuvive Rirectow: of ube Univccsity of Illinois‘
'\?: Foundavion, wnich authorization will not be uwreGSOﬁably

S wivhneld.

37;1,‘ LICENSOR Goes not Warrant the validity ol
anyuLétter3 Patent éﬁlthe United'States herein licensed

. Le
v h




\ . . ] ' [

. . and agreed to be.licensed as issued upon ‘the aJplicauion o

I3

*l fox Letters Patent of the United States hereinabovez

identiried, or any Let ters Patent of the-United

cates
sul iﬂg Irom vhe filine of any divisional reissae or }
_cowuiﬁuauion application thereof nor does uICHYSOm accepu:'
B any liaoility with respect '

To enforcement of Che sald -,

1cénsed Letters Patent of the United States, as her eiﬁ'
'_"'p“oviaea, against

ith respeCu to aefenaing LICENSEE agains
‘%blof-any Uniteel$taues:or foreign Letters_?atenu wonich may_“‘
U at any time be asserted againstlLICﬁNSEE.-‘LICENSOR
'vﬁi?lagrees to hold one-half (1/2) of the royaltiles received

xfﬁin a Dund to be enployed Lor protecuion end enforcement

. of the licensed patents against in;ringers such aceumu-

- -f;lazion.to be made until such fund reaches ten thousand‘_
| 7lﬁqg_do;lare'(310,000,00) ané thereafter'for e'per1od'of Tive e
5;(5)-years frem,the date hereof or until no substantial
'*’é'infringement'exists; """"
fathe end of the aforésaid period, LICENSOR may at its
“ﬁ‘i'discrevion aisburse said fund into. ibs own account In
‘ the. event that LICENSOR does not reasonably enforce said

' .

"Letters Patent, LICENSEE shall have the right, if it

hira party infringers or any l;aoilivy R IR

in;ringemeut 51117{’f3f*'f

whichever date shall be laker.” At = .,

-~ " gesires and ab i1ts own expense, o institute and

p“osecuta

< clains against
‘”&l”applyeoneéhalf

.. expensze of the .

third paruies :orzin:ringement and may

'(1/2)¥ef royalivies %o apply against

same, and may rebain any recoveries

the

theraip.f‘b'




"«ﬁfi'thﬂ final. decision'of'a court or appropriate tribunal,

'“~«Q;p;;1“us such claim patentable.
'-”M“ip}*Agreement'bY.eiuheL'partY hereto, the party not in cefault i
ﬁﬂwif aays' wriuten notice tb such effect served upon the OVher o

””?5f7 parsy, the : .otice %o briefly set forth the ‘breach or

1. default relied upon to effect termination. “In the event . i

'Hip_liaoil;ties here inposed and incurred shall apply with

©.o. equal force and effect to any wholly owned subsidiary

12,7 If any licenscd claim is held invalid by ff;?ﬁfié“fﬁf”

'VILLCHN BE shall not e required Lo pay royalties hereunderfgﬁjﬁp*h

'ﬁfwﬁilw vh e ct to uhe subject mauter ol thau clain unless

L4

' and until the final decision of - another appropriate couru§f?f'“

13. In vh» event of breach of tnis License

. may ab its éleétion terminate the same by nineuy (90) ',:fJﬁytfan

" the party in default makes full restitution for the breach = .

T op dafault‘réliedpupohlwithin‘said ninety (90) day pe:iod,ifQﬂg§ﬂf:;“

" then this License”Agreement~shall'continue in full force
i f'and"gzpect '

4 It is’ agreed that the rights herein granued L

" 7. and agreed to be granted and the Obligations and

‘now or hereafter directly owned or controlled by LICENSEQ5'“Tp1”
Cand that'the‘acts done by 6: on behalf of such subsidiary -

snall, for the purpose bf'this Agreementy, be -deemed o

‘.'1D¢ the acts done by the LICENSEE ,-as the party directly

| owning ox congrolling sueh subsidiary, but novninrw contained -

.. herein snalilbe cdnsbrued a5 granbing to any subsidiary -

. my




- wg

'%fﬁif{ to be Qirectly or indirectly. owned or oonurolled bV

| LICENSEE as he rein contc*npla ced.

"th ? United States Letters Patent op any applications for

. without the writben consen? of LICENSOR and thav niCannH

any rights oxr advantagos ‘which shall oonuinuc after ﬂuoh
Sobsioigry has ceased uO be a subsidisry, or nhas’ oeased

In the evcnt oi sale

o betwe

en LiCVVsEE or any subsidiary of LIC?NSLE and a

o coroo“aoion ‘acting oonerWise than at arms length, the net’

- .

;,;:. s, it_is further agreed that if LICENSEE

.

‘f,e.selling price shall be compubed with respect to the firs t,gl;ffbof"{

“uncontrolled sale 0 'a person who is acting &t arms length. . o

¢ becomes bankrupt or insolvent or enters into'any”composiff:jl

'“,tion'with'c“edito s, or invokes ohe provisions of any Jﬁf“f?“

oanxrupooy or insolvency statute, or any law ior ohe
”FVJrelief'of debtors, now in-force or hereafter'enaoted;f
“£o LICENSEE' shall forthwith terminate and cease.
6

this License Agreemeno 1s not assiwnable oy LICENSEE

L4

'{f cannoe release itself fron The obligations hereunder oy
sany assignneno or transier of any hereunder licensed .
'-LetterS'?stent_of-the‘United States, and:thet, subject

to the.iimitafions”hereinbefore-set'forth;-this License

end the'obligations and

A?reemeno, vhe benefius uhereoi
iiaoi ies imposed therebJ shall extend’ to\ohe SUCCessors
in basiness of each of iha parties hersto.'fV"'? o jh:

It is further understood and ‘agreed that H;%Qfﬁﬂﬁiﬂ

this ~

icense ngreement and the licenses and. right s-herefgranﬁed;;iﬁ




= g“aph 3 hereof

" strued and- interpreted in the light of th

P authorizéd officéré‘and'With'full authorizat1on_of‘its‘

:_.17.' In, tho event that this License Agcecm ,t.,fgbj,ﬁj*fj'“

s ter“lﬂa°ed prior o the ekpiration date. of any Letters;fiﬂﬂf%;;}'

R =

,ﬂfi:? atent of the United States under ‘which a riaht and

©7. 1fcdnse 4s Merein granted, LICENSOR avreeo that LICEVSEE ;
‘ﬁg:ishall have the' right to sell or otherwise dispose ol ‘:;5%;;':: i
'iff'witnin a period of one (l) vear, any stock of Licensed | i
:f;}'A ticles on hand as of the date of te:mination subject ;

‘“90 The paymenu to LICEVSOR of royalty as P“OVided i1 pﬁra-'ﬁc:"'”f" :

18. NoticeSjcaliedffor hereunder shall be

; -deemed properly g?ven;if duly sent by Uﬁiﬁﬁd states ?jfi“{;? 
% first-class mail and addressed, in the case of LICENSOR,
¢é; 'to the University of Illinois Foundation, Ildini Usion . o .7 °
_“u<1d1ng;'Urbana,'ixlinbis, and in the case of LICENSEE, .~ ' .. ..
ff1 v0 J5D Elecuronics COrporauion, 6101 Sixteenuh Avenue, ks

‘iﬂfBrooxlyn 4 New York.

19. This Agreement is considered To have been

. executed and delivered .within the State of Illinois and

4 '4% 1s the intention of the partles that it shall be con=

e laws of the

tate of “llinois and the paten» laWS of the United Staues"'”'“V

- of Aﬂerica, whichever shall be applicable under tne

E i“cumsuances.

IN WI”V“SS WHEREOF, each of the-pérties hereto

has_céused vhiS document to be executed by its ‘duly -

i . LR T
LR . TR BN
"




- managing Soard of Governors or Board of Difectors; as the ' o .
;’w.‘case mey, be, and its corporate seal o be'affixed‘héreon.Tff';“‘”

on vhe aay, nonuh and yaar.fi at ubove wcitten.

. . o RIS
6o s . .

UNIVEP“" RO ILLIVOIS FCOUNDA TION‘

By G ﬁ~’fza~:;afiuﬂa

3 c:::::;7 -Fresident - RN ISRt

JWD ELECTRONICS CORPORATION

—
B Vi ,C‘/( {/N(_.-o__-w/

7 //

—ce. Lresident

”lézézﬁézﬂJ ,¢¢¢;4Z9{§7

/J;E?_ﬂa*,e" ,ﬁ;;lﬁgfjﬁgv ‘ fkauﬁawﬂ’ o

-1t Beer eeary ‘ SRR S

g Lmﬂ aﬁ; %N_ /mz ‘,

SEYMOUR W, GELLER o R
\Iaiary Pubilc, State af Now Yerk oo s v
No, 24-1399350 ST

o Qoalifled In Kings County e e e
no commismn Explras Hnr‘.h ) 1833 Sl R e R e




LAW OFFICES

TELEPHONE

AXEL A-HOFOREN | HoFGREN.WEGNER, ALLEN, STELLMAN & McCorbD FInaANGIAL B-1630

JOHN REX ALLEN AREA CODE 312
WILLIAM J, STELLMAN 20 NORTH WACKER DRIVE

JOHN B. McCORD

SRADFORD WILES CHICAGDO 60806

JAMES G.WOOD

STANLEY C. DALTON

RICHARD S. PHILLIPS .

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L. ROWE October 17 ’ 1966

JAMES R.SWEENEY

W. E.RECKTENWALD
J. R.SBTAPLETON"
WILLIAM R.MeNAIR
JOHN P. MILNAMOW
RILLIS V. ALLEN
W. A VAN SANTEN, JR-
wOHBN R. HOFFMAN

Mr. RObert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Mass. 02109

Re: TUniversity of Illinois Foundatlon
v. Blonder-Tongue Laboratories Etc.

' Dear Mr. Rines: .
Attached please find copy of revised answers %o
plaintiff's first set of interrogatories. Sorry I neglected
to send you thisg before I left on my trip.

Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

" JRA:DB
Enc.

HECEH/ED
GCT 18 1965
RINES anp RINES

] -
NO.TEN prov

COCE Shysame, £2¢T0N




L of " December

cous T Mayes & -

LICENSE AGREEMENTi:fV;r{
THIS LICENSE AGREEMENT entered into ©his  let dayfff7;=
; ,71965, by and between the UNIVERSITY oF
ji;ILhINOIS FOUNDATION a non-profit corporation organizea and
ﬂ?iexisting under and by virtue of the laws of ‘the State of
;ifillinois, hereinafter referred to as "LICENSOR " and JFD
i?!?LuC”RONICS CORPORATION, & corporation organized and exiating
.ﬂlunuer and by virtue of the laws of the State of New York,;f;f{jf

jhereinafter referred to as "LICENSEE it -f?iﬁifﬁ?ﬁ

WITNESSETH:

‘

- WHEREAS, LICENSOR is the owner of the enuire right

:title and interest in and to Letters Patent of the Uniuea -“*f"fr’r°:

_;{Staues as follows.

lInventor(e) Dauen’c No, - ; Tssued

CDyson . 92,958,081 . | 10-25-60

. Unidirectional Broad- - ii:
S pand Antenna Comprising -
.- Moddlfied Balanced Equi-*;vj
‘Wﬂangular Spiral Colial

‘.

?5¢DuHamel_‘ , fff'239851879‘ 5523-61& }i“reqaency Indepeﬂdent e
- T : o o I - Antennas ' o

2 Tsbeld *fr:;3,011,168{?;uffllh28—6irﬁf jfﬁFrequency Independent
S L T e e e e .-axgﬁgithidirectional Antennas:,ﬁx

i rf53,108,28q-f}_TWIC:22§63T‘ Ti;Log Periodic Bacxward
v Carpel i T e T T ;jWave Antenna ATT y




* . Inventor(s) - . Patent No.”ﬁ '}Issuéd B

:fff‘Carrel & j:J{;t,3,l5O,376k1§'l 9-22-64 f?
v Mayes FE R _ S e

T misle

- Mulsi-Band Log
?;gPer;odic Antenna
% | = _ . .. ) . .
5 Nayes_& v ii U Re 25,THO L . 3e9-65
Ll Carrel el e e oL e e

- Log Periodic‘Backward'f':'
2 Wave Antenna Array i

f5“Dyson'&l"?'4:ib3;188,543 o 6-8—65‘~ﬁ{f?:ﬁ:Circularly Polarized 'ff-'
oo Mayes o T S " Omnidirectional Cone

Mounted Spiral Antennajf?

. Isbell . . 3,210,767 o 10~5f65fff:;f* Frequency'Independéhﬁfif;fﬁ

. as well as applications for United States Létters Patent as -

'LInventor(sl

.-.A.._._.,.._,.............,._.,.," . N

fﬁSerial No:ﬂzﬁf”Fiied;f

‘ 77?iﬂ:as well as the inventions set forth and desoribed in and by

‘each of the aforesaid Letters Patent of the United States and

i applications for Letters Patent of the Uhited S»ates, and

_ WHEREAS, LICENSOR also 18 the owner of the entire
::fright title and interest in and %o Letters Patent of countries
¥ ”-..‘Ouher than the United. Statea as i‘ollows: R




: _C.EBEEL‘L _. .
. - . "

"}qcanada'_f

Inventor'j

Mayes & f;.

-f?Isaued

“*g“Title

" Patent No.

8-10-65 .

Preguency Inde-'

: O L

g 715:685 DR ,
Choe e v i pendent Unidirec=

feoow e e S glonal Antenna '

e "t;'”%jfﬁ*gy“jvuh3-'(corresponding to . i

. re-issue U. S 25 7&0);

Carrel~

.
»

WHEREAS LICENSOR also is the owner of the entire .

right title and interest in and to applications ;or patent in 'f1725 -;;ﬁ

{oountries other tnan the United States as follows

Corresponding U.S. Pat.‘_
~or Application or. Title':

Country ifInVentorﬁf'Serial-No}‘” Filing Date

r

PENOING FORIEEN PATEMT APPLICATIANMS

. i eV S SRR e e

_ WHEREAS, LI_CEN_SOR may from time to time after the
;{‘date on whioh.this agreement comes into force and during tne%
e term thereofJ aoquire additional patents and applacations for f
| ., U.S. Letters Patent and additional applioations for patent in

QJ countries other than - the Uni ed Statea, and

WHEREAS LICENSOR holds the sole right to grant tho

LIC“NSE herein granted and.agreed t'?be granted,




":i;¢f S WHEREAS, the partieu hereto did on May 24, 1962
”‘ET7.enter into a license agreement related to the sald patcnts and

'Eiﬁz“ﬁa .applications for patent and the then applications ior patenc

. wwhich have now issued and the saild parties, _, now that patents

have issued and experience has been obtained under the prior _

;F license agreement, now desire to enter into a more extended license

r*feﬁ; agreement which’ will insure & reasonable income to LICENSOR for a_?#

. period of years and make it possible for LICENSEE to undertake a
:Efreasonable-investment in anticipation of sales over a reasonableziﬁ
f? aumber of years; and | | N
WHEREAS LICENSEE desires to secure and LICEVSOR desires Eé
liuto grant, for the term”of years hereinafter_set forth an exclusive_tf
f? 1icense:to manufacture; use or sell, 'or}to have'made for 1its use'or;:
Vsale, apparatus 6f the type described in and by each of the afore- ,i
‘sald Letters Patent of the United States and application for Letters
?w Patent of the United States and by each of the applications and :
Zpatents in each country other than ‘the United States.

| - NOW, THEREFORE, in consideration oi the foregoing and :
;the mutual terms and conditicns of this LICENSE AGREEMENT and otner
=ﬁ‘gocd and valuable consideration, the receipt and sufficiency ci all"
:’;of which 4s hereby duly(acknowledge, ‘the parties nereto agree as |
ffcllowso- | o | | B
l1.. This AGREEMENT 1s a substitute for and replaces and '
,yfterminates all prior agreements between the parties including

; '{specifically the prior LICENSE AGREEMENT of May 24 1962 and any
:fhﬂf:ff'extensions -and modifications thereof. | i | | -
2. LICENSOR hereby grants and agrees to grant to LICENSEE

..an exclusive non-transferable right and 1icense only 4dn the field

\

“;E of receiving antennasffor television‘and*FM‘broadcasting staticns H




" and antennas for amabeur and cltlizens band transmission and -

@) . reception in the United States and in all countries other

‘lef than ‘the United States to make, use or sell or have made for

LY

”*ej'its use or sale any invention described in any of the afore=~

f?@fmentioned Letters Patent as well as the aforesaid applications

:i;for Letters Patent and any invention, acquired'by LICENSOR, priorl
e, o or during the term or extended term of this agreement which
Tﬁfrinvention shall be subsidiary, auxiliary, useful or necessary i
f:to practice or use the inventions herein licensed or which
?}snall e an 1mprovement thereofl and any continuat101 division,le;
fiuuility model design or continuation-in-part application

d"relating to saild licensed patents or applications and to any .
'rexssues of any licensed patents. The components 50 manufac-
-?,'-j'-_'tured used or Sold are herein’ referred to as “LICENSED ART:LCLr.s“ |
h_ Ca. LICENSEE is also granted an 0ption to acquire ;
ﬁ;a non-exclusive licenee under the licensed patents and inventionsr
i.for all fields other than the. field of the exclusive license ?h
i?granted herein at the same royalty rates but subJect to equal.
?;treatment with the most favored LICENSEE. - ’ .
3 LICENSEE shall make the following payments to
[ LICENSOR: . G e
- a. With resreot ﬁo‘“LICENSED:ARTiCLES"l00vered byif
Ti;the claims of any 1ssued patent in the country where made oréf
: ;;__'ﬂ"-sold, 6%@‘%&.‘@’ Y. | o |
o bl With respect o "LICENSED ARTICLES" ‘covered by
Ezﬂthe claims <a pending application in the country where made{i

;for eold, but not.oovered'by.thelolaims of any”issued




patent (provzded that saxd claims reasonably stem £rom the

,LICEVSOR'S attogrney shall state to LICENSEE his opinion that
f‘ ‘;the claims should reason-ably be ‘allowed), _Q{@fﬁﬁg LTy

CEY . .

dlSClOSUTe of the pend;ng appllcatlon and prov;ded that

y " with respect to any "LICENSED ARTICLE" regardless of the
" number of patents of ‘the LICENSOR in the Unlted States and &
'icountrles other than the Unzted States wh:ch mey be applzcable

"thereto. ',.f“-f _1“ | S .

made, end or sold by LICFNSEE 0% made by others for its use or‘
fsale, the sellmng pr;ce shall be the 1nv01C1ng price less dzs-
;icounts, allowance, ‘and returns. Such royalty, however, shell
Jibe payable only upon saleaof ‘the artlcle except in those.cases
‘:1n whlch the artxcle is consumed by or for LICENSEE wzthout

53 A
o sale. in. such latter cases, royaltles shall be computed at

f{expzratzon of said patentl shall be. sub;ect to royalty.

- of its ferm or renewed ter s or ont: termznetlon for eny other

Ca No more than a 51ngle royalty shall be pazd

£y

~d. The percentage royalty rete shall be computed

upon the net sellxng price by LICENSEE of such LICENSED ARTICLES

LICENSEDIARTICLES made durlng the lee of a

]

‘licensed patent covering the same, but not sold untll the

f; On termznatzon of this agreenent at the end

cause, LICENSEE shell make a, report of LICENS“D ARTICLES on

,.n




g. Royaltles as proV1dod horozn shall be due
and payable quarterly on or before the slxtleth (60th) day

followlng the first day of oach of the months .0f January,

f Aprzl, July and October for the correspondxng precedxn quar—f.

‘i torly period, LICENSEE shall furnlsh LICENSOR, with each

. sales of the LICENSED ARTICLES sold by LICENSEE during the

.Q precading quartorly period and the amount, of royalty due and
payable under the terms of this LICENSE ACREEMENT.

hs - The Yoyalty payments shall be made by the -

? LICENSEE together with reports for each quarterly perxod.

i LICENSEE agrees to keep accurate accounts

- 1n~cuf£1c1ent det311 to enable the royaltzos payable hereunder

}?to be. &ote.mzned, and LICENSEE further agrees to pernxt a {
Certlfzed Publlc Accountant selected -and paid by LICENSOR and

?acceptable to LICENSEE to 1nspect such records at reasonable;gf’f

“times during regular business hours for‘tho sole purpose of
;verifyihg the_accurocy of the reports submitted and payménts-"
:. made under this LICENSE AGREEMENT,'subject to the condition

- that LICENSOR shall glVe written. notxce 10 LICENSEE wlthzn szx

©(6) months followzng the Teceipt by LICENSOR of BaCh such

‘quarterly report and royalty payment concernlng which verifi=~

‘cation is desired and LICENSOR through 1ts desxgnated Certzrzedi
iPubllc Accountant shall proceed promptly with the 1nspect on f:
';.?of said records during regular businass hours ad;ustxng his

times to the reasonable convanience or LICENS“E'S'




4. The LICENSE hereln granted 15 and shall be
and remain exclus1Ve to LICENSEE durlng ‘the term o: this

f*f‘AGREEMEVT and- any renewal thereof under the folloW1ng terms

}ffand conditions: =

"a. There is establiﬁhed beiow a.schedule bf;

l'mlnlmum annual royalties together thh a method for varylng
’f'the said mlnlmum royalties.
 u , b, In the event that for any annual perlod the?ﬂ
_payments of royalty by. LICENSEE to LICENSOR on account of
EﬁLICENSEE'S and subllcensees sales shall fall below the mlnlmum._

j scheduled annual royalties for Sald annual permod then LICEVSOR .
ishall have the f0110w1ng option- exerczsable by LICENSOR by

. notice 1n‘wr1t1ng to LICENSEB-not more than sxxty (60) daysj
{:after the recezpt by LICENSOR of the report and payment by

LICEVS“B\w;th respect to the fourth quarter for each annual

'i.vto maintain thé'exCIQSive-nature of“this}
lecense but to requxre that LICENSEE grant. sub-*
‘licenses under thls*AGREEMENT to such antenna

imanufacturers of LICENSEE'S selectzon as wxll

’}brlng ‘the total of llcensed artlcles sold in the -

;Unlted States to aeventy-flye_percent (75%) of




‘and to.requirc'that_LICENSEElsub-licénse one
ﬂcompe;it;ve manUfacture?_in é#th.foreign éountr?ﬁ'.
  in which LICENSOR?S'licensed.patéhts have issqeqﬂ
and are subject to this. agreement and where . 
LICENSEE'S share of the market for "1nfr1n31ng";~

antennas 15 less than 30°_othhe market in that *]

~In the event thau LICENSOR shall
.xelect to exercxse thlS optzon, LICENSBE
5shall make every reasonable effort to-'
effect such sublzcense(s), and LICENSOR
;iagrees to render such ass;stance as’
ﬁ LICENSEE may requlre in- effectxng such
i' subl1censes..“"

The schedule of minzmum annual royaltzes as

‘the baszs for the . optlon ‘set orth 1n sub-paragraph b hereof

"shall be as fol}owss "f

d.. In the event of renewal of ‘this ag‘eenent

.

beyond Ez as herexnafter prov;ded, then uhe minimum annua;j

royal»zes shall be at ?& o per year as a base' if, at any’

ﬁarty deszres*that tha said, m;nzmum




;:annual royalty should, in faxrness, be ad;usted and the other.

f;party does not on rcquest agree to the adjustment, the partles
Kiagreo ‘that either party may submit to the Amerzcan,Arbltrat;an"
?SQCiety, Néw'York;'forfdetérmiqation; the establiﬁhmcnt of"a:f;

‘different.minimum annual royalty rate, and the decision 0f thei

arbitrators will be binding. Either party may make such a
fzrequest fdr adjustmeht and reqﬁire SQCh arbitréﬁidn\nOt moré
Efoften than once ‘each year; and the decxszon of the arbltrators
;hnay, whenever made, be retroactive to COVer tha calendar year

v in whlch the znltxal request for angstment was made. Among

:the factors whxch the arbitrators. are expected to con51der are
the number_of color television sets sold each year{whxch‘are:r
‘presently believed to particularly benefit from and require .’

-the-enhanced quality of:feception.afforded by'antennas.made

in accordance Wlth ‘the licensed mnventlon' the, possibly grow-'

.1ng, 1mpact of increased use’ of portable color television sets-

fwhzch are not presently eXpacted 1o use antennas made in accord- .
ance w1th the lzcensed 1nvent10n and, therefore, may decrease-”
' the market for licensed antennas; the_pqsgzbly gro\.n.ng,;:umpaq,'E
iiof C.A TV, type of reception which substitutes“a.community:

‘antenna for individual antennas and, therefore. mdy furtherf

ﬂfikdecrease the market £or 11censed antennas, and. other facto;s;;
.;,fwhzch at the-tzme of'arbxtratxon are'then known or belaevedf
ffto have an effect on the market for lzcensed antennas. L
._3_;f '-, S. All LICENSED ARTICLES manufactured and sola.

T by LICENSEE underii the terms of| ‘this LICENSE AGR:;EIVE\IT shall’ "




'fcafry such . reasohable'netice ee LICENSO§eShal1 from fiﬁe ﬁoiy:
?f time requcst in wrltlng which notlce LICENSOR warrants w111
_ ;‘comp1y wzth the' law, _ . e_ :
.Le; 6. LICENSEE shall have the rlght 1o grant sub-ﬂ=
‘K'licenses hereunder' in such event LICENSEE shall be respon~:
'szble for transm1551on to LICENSOR of 1ts snare of the royalty

payments recelved from its subllcensees. Any sublzcenses

? protectlon of LICENSOR wlth respect to marklng and tlmes-of‘

':;payment default and termlnatlon, reports and payments shall'
“be deemed to be 1ncorporated by reference in such subl;censes

’ and a copy. of this AGREEMENT shall be attacned 0 such sub~"

'as;of

unless |
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. S & LICENSEE shall have Lhe optlon durzng ;hé'? 
"_-—_-—-_'I'_\a' . .—?—H“'“‘ . e e b e 1 e ot s et .
pbrlod i:_%& S . ;"to n0g1£y LICENSOR

of its desz*a to renew the AGREEMBNT for an addzulonal

\z\a“"
ﬂ\ ' N . L . . ‘-.- T
ing of such notice by LICENSEE, this AGREEMENT shall

O
o
L7
[¢']
o]
.
[

'”:thereafte? be extended %o terminaté=: ,-~~‘$§', T and |

’ﬁfizlcalxy the nlnzmum royalty conditions of paraﬂrapn 4o
- b 'LICENSEE shall, if 'this AGREEMENT has been’

;exfended to'dffHQ%g A have the furuher op ion To

v d ™ o A endal a val
renew the same to expire _ ’ f’ar_ by s d ng no“*ceu

e et

i»o LICENSOR durzng the perlod _%';'

a‘n such eveﬁ“,'the LICENSE shall ;enalw.exclus;ve buu—there”“
Eshall be no nlnzmuﬁ royal»y provxslon. * , . ..
Thls LICENSE shall be deened to be-; pa;d -up
hllcense (and no fu‘ther royalt;es shall be dae) with' respec».
'to any iicensed patents or appllca~1on5'¢or pa;ent whlcn hqxgﬂéu_
'}been zssued or a;e cu‘renuiy pendzng as of f ‘§§ o

‘and with respect to any lelSlonal conulnuatxon or reissu

A S

zhe paYmenu DY o" throuoh C“VS?" t :fiﬂ:-

F T e 4

LICEVSOR of .oyal»zes uotalﬁna‘_




-ffftf{-f:gﬂ - a. With respect to any patent or patents of _
" LICENSOR which may become subject to this LICENSE other than

;Tit.iﬁﬁif;;ftnose set forth above, royalties, under this AGREEN”NT snall,?
UL atter, AY be resumed by LICENSEE with respect
.‘Tiuo such patents and such products of LICENSEE as £all within:ﬁi
ﬁ;ithe claims of such patents. ' _ e
| 8. LICENSEE shall.not use, publish or circulate'
i?tﬁany advertising matter o literature (other than the foregoing
;;ﬁpatenu marking statement of paragraph 2 hereofl upon Les Licensed 1
ff'Articles and labels used therewith) containing a reference to .
ﬂiithe UniVersity of Illinois ox to the University.of Illinois,,.
%ijoundation exeept with the prior written authorization of
fi_LICENSOE as to such referenoe, It 1s understood tnat authori-‘ :
énization pre#iously granted shall stand j Such written auunorizatbn;
fmay be obtained from the Executive Secretary of ‘the University'
lof Illinois Foundation, which authorization will rot e S
:funreasonably withheld. | |
: 9.  LICENSEE may cancel this AGREEMENT at any
fluime upon ninety (90) days' notice in writing to LICENSOR |
L%E”ermination of this AGREEMENT pursuant %o this or any other
*{iparagraph shall not relieve LICENSEE of the obligation to pay
'accrued royalties.‘iﬁ= | |
10, After termination Of this AGREEWENT LICENSEE
ishall not be subJect to any estoppel by reason of its having N

‘.ﬁbeen a LICENSEE. fl'?%;) | ?f?A":-e' i
| n. LICENSOR may cancel this ACREEVENT wpon’

- RJ; default of LICENSEE by giving ninety (90) days' notice to do so,?o{i




“and unlcss LICENSEE cures the default complalncd of durlnﬂ
;;such nxnety (90) day period; but no such termination shall

- affec; the obligation of LICENSEE to pay.royaltzes orrotherfff;

obllgatlons accrued before the eff Cective: date of such no»xce.tf

12, LICENSOR does not warrant ghe valldALy of
:g?ény Letters Patent of the Unltedetates_here;n 1;censed and
‘*T agreed to be'licensed as iESUed uponthé'abplication-for Letters:
.J:;Pétent'of'the United.States ﬁereinabo#é_i&éntified,.or”any-d
fiLetters'?atent of ‘the Unitéd?StateSiréSulting from the fi1ing1 
:*6f'any'divisionai  réissue brfcontinuatibh(application thereof,
nor. does LLCENSOR accept any llabxllty W1th respec» to enfor;ei
E ment of the said licensed Letters Patent of »he Unzued States;

”ias he.611 provlded agalnst uthd party 1nfr1ngers or any

?llabllxty w;th respect to defendlng LICENSEE agalnst 1nfr1nge

“Tfment of any Unzted States or forelgn Letters Pa~ent whlch may
&‘at any time be asserted agalnst LICENSEE._ | _ ':

:_9 - .13, LICENSOR agrees to hold one-half (1/2) of

:if'the royalties received in a fund to be_employed for protect}oh*
" 'and enforcement'df.the iicenbed péténts;againét infringers;f?J
fsuch.accumulation'fé-be_madéauntil su;n fuhd_?eaches ten l
thousand-dollars.csio 000 00); and'thereaftér fbr a period o;i
--«ﬁﬁfive (5) years'f Tom the date hereof or unt11 no substan ~1“
.7 r1nfr1ngement ealsts whzchever date shall'oe 1856?- AT the?
- end o”_*?e fox esazd pe.xod LICENSOR may a fxts dzscrat-onr

dzsbu.sa sazd fund"




" 14. .In the event that LICENSEE fhal1 call the

~'attentioﬁ of LICENSOR in wrltlﬂg to an 1nf:1ng1n~ device made
.$ und sold by a competltor of LICENSEE and Shull demand that an
';i?act101 for 1nfr1ngement be oroughtby LICENSOR w1uh respect
iEthe;etO:and in Lhe event that-LICENSOR shall fail to 1nst1~uteh
Ré:such action within thlrty (303 days after sendlng of such
Ziffnotlce,nuhen LICENSEE shall haVe the rlgh» at 1»5 own expen#é;
. .to 1nst1tuteland prosecute an actlon_wzth-respect to such | .
j infringement and may apﬁly_onerhalf.(i72) of_roya1ties::o ﬁheiz_
_{;expeﬁse of the‘same' gnd payﬁeht shai1ube fedu¢ed éctofdihgiy.ffﬂ,;
| | From any such Tecovery, LICUNSEE nay Lﬁrther B

relmburse 1tse1f for 1ts expenses, 1f any funds are then left,

“then from such funds in said recovery, LICENSEE shall pay LICENSOR'

ﬂthe royaltles preV1ou51y W1thhe1d with respect to or on accou‘
of such actzon, if thereafter, any funds renaln Lrom such recovery,:

€ that shall be d1v1ded evenly .Detween LICENSOR and LICEVSEE

: .This rlght of LICENSEE to send notice and demand

.xor action and to bring actlon for 1nfr1ngement shall not be_i

fllmlted To a 51ngle-act10n for 1nfr1ngemenu=but shal} extend_:g

ﬂto such actlons agaxnst such partles as LICENS deems neces=

ﬁ@ﬂ

- sary, not in excess of at any one’ txne provided that

-

. at no one time .shall suchlaculons 1nvolve duplacatlon of *ssues
s 4, ; \

: agaihst-the same ululmatesparty in: at ereste;'In,the.evenu,
however, thag LICE\ISEtz sﬁal; elect to bring_angactxon.whzch;' '

' £ .
“brought by LICENSEE

AL
.

‘shal’ 1nc.edse the numbex'of pending actions




K

‘M-'above the said number it nay do so-'but 1n such lottcr event
'“kﬂilt may wlthhold only such part of the royaley as Wlll leave

.'the LICENSOR.. 5%&” o ,-"~ -'_"of Lhe entlre royalty

'nf.du LICﬁVSOR 1n any one ycar af er deductlon of LICEWSEn'S

(]

" and LIC“NSOR'S expendltures and commztments for expendleures

‘Qlfor 11:1gat10n' it being understood, however ‘that LICENSOR' S
“"esuch eapendxtures and commltments for expendztures will not;t
;;Hfor this purpose exceed’ éﬁj@ iff;_of the royalties 3

'fdue in any one year. .

_ 15 If any llcensed cla:m is held 1nva11d by
;lthe xlnal dec151on of a court oT. approprzate trlbunal LICENS“E
eﬂshall not be requzred to - pay royaltles thereunder with respect'
'“{eo products covered by that clalm unless and untzl ‘the final’
fdeczsxon of another approprzate court flnds such claim paeen»able
| ‘16. In- the event of breach of thls License Agree-!
fment by elther party hereto the party not 1ﬂ &efault may at
jltS electxon terminate the same by nlnety (90) days' wrltten';'
i1ot1ce ‘to such erfect served upon the other parey, the notlce?.
iﬁe'to briefly set forth the breach or default relled upon to effecej
f,termlnatxon. In. thé event the party in d@faUl .makes full restl-
;ﬁ;uuthW for the breach or derault relxed upon wzth n sald nlneey-
:(90) day perxod then thzs Llcense Agreement shal centznue_;p
tﬁxull force and effec».--“ ' L R |
| 17 It is agreed ehat the rzghts herein granﬁe&

~and aﬂreed te be. crranted and »he eblxgatzows aﬂd liabi litiesf

?7.here 1mposed and 1ﬂcu.red shall appiy wzeh eqhal fo ce “nd




fi.effect to any wholly owned subsxdlary.now 0% heleaﬁtor dzrec»l*
:HS.OWﬂcd or controlled by LICENSEE and that the acts done by, or
ﬁ: on beﬁal: ol such sub51d1ary Shnll for the purpose of th15 l
:FiAGREoMENT be deencd to be the acts done by the 'LICENSEE, as-

‘the party dlrectly ownlﬁg or controlllng sucn suoszdxary, but -

lbnoohlﬂg contaxned herein shall be cons»rued as graﬁolng to any-j
5lsubsmdlary any rlghts or advantages Wthh shall continue aftelj:
‘;such subsidiary has ceased to be a subszdlary, or has ceased5j7
*to be directly or 1nd1rectly owned or controlled by LICENSEt'T-
‘ifas heleln contemplated In the eVent of _fsale between LICsNSEEU
uf{or any subszdlary or LICENSEE and a corpolatlon actlng otherwzsej

.. than at a“ns length the net selllng przce shall be cowpu;ed

‘with 1 esnect to° the flrst uocontrolled sale to a person who
.gzs ac»xng at aTms length o 7:'”‘“'.:.:;'e - f;'t.
| | 18; it 15 furthe: agreed that if LlCENSEE becone&
;lbankrupt oT 1nsolvent or enters 1nto any compos;taon wx»h
aﬁfcredluors, oT. 1nvokes the pTOVISIOnS of any bankrupocy o
Ei:lnsolvency staouoe, ot any law for thc velief of debtors now -
7glin force or-hereafter<enacted,_thls_Llcense_Agreement and uhQ
licenses'end_fightslhefewgranted to llCENSEB:shallfofthﬁith;
te:mlnate ané cease. 7.. o | - | | -
19, Itlzs further unders;ood and agleeo tha*:

;ﬂthls Llcense Ag*eemene is not 3551gnable by LICENSE Withouc

'Tthe writt en consent of LICENSOQ except .o a successor of the

’

"encxre buszness of LICENS“E related to televzslon uﬁséﬂﬁus‘:T

":fand that. L”CENSEo cnnnoc release 1tse1f_ Tom cho oblig iono?t”

‘.ho eundel by any ass;gnment_or.tlans;e““

f any nerouwd T




i licensed United States Lettexs Patent or any applications for
" Letters Patent of the United States, and7fhat, subject to the

“”liwitations hereinbefore set forth, this | Licénse Agreement, - e

the benefits thereo; and the obllﬂatlons énduiiabill ies 1nnoscdt

the.eby Shall exuend to uhe successors zn busxﬁess of each of

5

L‘the parties hereto.

20, In the event that this License Agreement is

f terminated7prior to the'expiratio1”date Of any Letters Patent .

fio; the Unltea States under whzch a rlﬂht and llcense is 36;611-
?VSTanted Lxczvson agrees that LICENSEE shall have the Tight o,
‘sell or. otherwzse dzspose o;, wzthln a perxod of one (l) yea.,
ﬁ any shock of Llceused Arulcles on hand as of the date of ter
:w1nat;on subject to the payment-to LICENSOR o; royalty aS'”;l
lPTOVIded in paragraph 3 nereof

213 Un1versxty Pauents Inc. of 1111n015 Chicago;

“ I1linois, is hereby appoznted-by LICENSOR;as'admlnlstrator bfff

f_thls AGREBMEN on-behalf:bf'LICENSOR;'detiCes and payments
.% 'requ1red hereundar shall be: deemed prope‘ly glven if duly sent
:'by Unlted-States'fzrst-class mail and addressed in the'cése_o i
' LICENSOR: Univex 'sity Pateats Iuc. of ill‘no*s, 30 West Nonroe

.. Street, Ch;cagof Illlnozs- and in tne gase of LIC ZE:

'L-JFD Electyonics. Corporatlon 15 Avenue at 62 Street, Brooklyn

 New York 11219 e f;L B
225i Thls AGREEMENA is uOﬁS‘de¢ed to have bee1 =

:'execuued and de11Vered thhzn the State of Y1 nozs,‘and itf

he zﬂtentzon %" ‘the. partAes thah-xt s.all bo comstrucd




and 1nucr ted in. the llghc of the'laws”cf-thecState bf

Illinois and che patent laws 0¢ the United Stacee of America, i

cf whichcver shall be applicable under ‘the circumstances.

.

23. If LICENSOR shall acquire afcer the dete on S

7; wnich chis agreement ¢omes into force and during che term

.f:there0¢, any patent righ 5 wnich fall within the fieLd of

?{ rece*vinrr antennas fcr televisxon and szbroadcastlnc stetechefi
:i and ancennas Tor amaoeur and citizens band cransmi53¢on and |
;y_recepclcﬁ in the Uniced Staces or in any other country,

fL;CuN SE shall heve the oppo tunluy to include hose after=- |
“iacquined inventions in this agreement. If.yhe acquisition'of ff
H;saidlaffer—acqtired inventiCns'cbligete.LICENSOR to'impose’termsj
i;eand cond?“ions over"end'aboveithose'cf'this:aéreemeht'or shall
;} require LICENSOR to pay to or share rcyalties with the person ..
7 from whom such, patent-righ s are acquired by LICENSOR LLCENSWEE
G}shell have an option to have such after-acquired pacent righus B
li-included Wiuh uhe licenses granted in paragraph 2 hereof 'Ai
tf_wltnln-5¢xty (60) days after-such_ecquisition_LICENSOR shallf??
 5adv1se LICENSEE of'the'geﬁeral natureﬂﬁhereof aﬁd'df the o
addltional terms and conditions,=if any, nnvolved in the
E;acqums;cion of such rights, and shall forward to LIC NSEZE copeee
_f@ oL any and all issued Letters Patent or patent applicauions By
;iifinvolved in the ecquisition,_-LICnNSEE shall-then have the
. ""'-:rig'-ht; ‘chin sixty (60) Gays of the notice fram chmsoe to
f{ enclude such patent righcs 1n “the licenses above granuec by '
-3 either endering to LICENSOR a reinbursement of uhe expenses fi_

}3 encurred in such acquisition or by agreeing vO assumc the'ﬂ" |

leT?




fffadditional obligétions‘bf LICENSOR, If at any time during
" saia sixty (60) day period LICENSEE so requests LICENSOR in jf?;-
oy wrlting, uICEYSOR will forward to LICENSEE all patent appli-l '
Ff-cation papers and other mater ial in its possesuion which |
'iﬂrelaue 40 Lhe payen%.?ignto in unSuion,.in whiqh case uhé
V'Htermination date of fhe'period will beJextehded’whén neceésafy
%o that LICENSEE will have no less than sixty (60) Gays af ften
ki{receipt as—such7épplications and other mate}ial'to make 1ts

. election. Fallure of LICENSEE to elect within the applicable -

5

' time period shall exclude such patent rights from the LICZNSES

. herein &fanted  Tnis paragraph 23 L5 not inteﬁded'to reéu*
Eiany additional obligation consmderation when iu perta*ns (7o} [,ji
5;any afuer-acquired inventions that emanate from'uhe Un;versi#y '
_io& T1linois. The same sixty (60) day provision shall apply
g?but LICEWSEE shail néﬁzbe reQu¢red-to assume any~addiu10ﬁal
;:obliaaulon in order to elect to Include after-acquired inven-

;;tions emanating from. the University of Illinois. :

| IN WITNESS WHEREOF, each of the*parties‘hereto
" has caused this documunt %0 be executed by its duly author ized
'Jfgfofficers and With full authorization of its managing Board o;;

©i Govermors or Board of Directors, as” the case may be, and iuS  ”*

ﬁﬁ'corporate seal to be aff#xed hereon;'ntthe3day; m°n°h and yea‘

fo first aoove written.
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L ot Illinmis Faumﬁa&ian 1n aannﬁatien.wizn 1ag~periadin uazennas,--5 17
--rg _.y;aﬁvmrt1ﬁemnn£a rwltﬁing thaﬁata and ‘said aatenta.a;_g; = R
. 4, Coples of a1 wmnwnéeme, documents md

—'-"-:-;7.":_f,j-..*{ff_'-mmr writings relating to the hiring by 17D of the ramx»
o .__;ElﬂmMemm aa’k&m éepar%mnt manmr.

w amplameat wmmm mi'kn nmh t‘amr e

'¥£f' 6, apina of the dramiﬂgs nt 211 JFD m
'gan$annaa emhadriag the invention of said patents together
‘with the dates that such antennas were first menufactured -
inoluding but not limited to JFD sntemma models set forth m
pmra 14 of the eounterelaim’ mmin. | ( m . 15. 18,
9 and ¢ m@v w, 15, 13 m o). g 5

L . Any other asmmenz; batween ram"mwa
e -.:_;-‘__,mlatmg ta zm an‘bema ;m:urmtmd by m .
Jfongue has 5o cbjection to A e
the mmz nf Muwa et al Re.25,740 provided the University -

' of Dlinois Poundation and JPD Agree that any Blonder-Tongue '~ |
g pa*hmﬁ nhinh 1ssues aubaeqmnﬂy hereto may ﬁiﬁﬁbﬂ added, Y

Vaw tmly yﬁm' &

e ns?s m 0l ek

m. _wmg,m a. Hamhal"';fi{
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At Work in lhe New Frontiers of Electronics Co

-

JFD LECTRG’NHCS COE‘\F’ORATEON

: lSth Avenue at 62r|d Straet. Brooklyn N. Y. 112 19 . Phone 2[2 DE 1. 1000 » TWX- NY25040

July %5, .1964 [B EOEU WE

Mernam, Smith & Mar shall o _
R 30 West Monroe Street’ . L : JuL 17 1934
AL Ch1ca.go, Illinois S

M ERRIAM S

- : Attention: -Mr_.- Sam:Sﬁ;ith _ T & MARSHALL

Re: Foundation Patents and o
JFD Log Periodic Antennas -~

. _Dear- Sam:

~ With reference to our conversation of this mornmg, Iam
" indicating below the status of our present line of Log - '
;. Periodic antennas and referencing them, for your in- -
formation, to the patents poth issued and pending.

_'J;F_D__EE;..; e l":..Fl'equency Range " Patent Referénce_ S :

CLPV-4. 7 54-88mc - Mayes & Carrell
LPV-6 . 88-108 mc " Reissue Application
LPV-8 . o 174-216 mc s .

. LPV-11 . 7 -Channels 2-6 -~
. LPV-14 - Channels 7-13 "
 LPV-17 0 FM

.. LPV-U5 .- 470-890 mc . .Mayes & Carrell e
o LPV-U9 S Channels. 14 33 7. Patent #3,108,280 i
o LPv-uls S e

S LPV-URL

- '_'..:""_"'va-zum;' : '}[_”.j470 890 mc - Mayes - Zig Zag
'1;;'_"._LPV-ZU2:05_j_-"_:."_ 'Channels 14 83 Patent Pending '

- AUCO35

" JFD Canada., Ltd., 5.‘1 McCor}chIyStmet.: Toronto, Ontarlo, Canada .~ JFD Efectronics-Southern, inc., Oxford, North Carolina 27565 ' :
e . T T : 27 JFD international, 64-14 Woodside Ave., Woodside, New York 11377.

DR




At Work in the Mew Frontiers of Electronics

JF’D LECTRONICS CORPORA’T!O’\&

i5th Avenue st 62nd Slreel Brwhlyn N Y. 11219 » Phone 212 DE 1-1000 « mmzsmo ’

: LMrs \Sam Smlth (Cont }

TR b L W T T et T »
.2 M e I o | T,

. g v v i - 4

LT T acommmmo it S e o0 el MR S s

] '
i%m - J¥D No, = " Frequenc_y Rang_ Patent Reference
_ o LPVLVU9 54-88 mc Poss1bly Carrell & Mayes
- "LPV-VU12- - 88-108 mc - Patent Pending
O LPVSVULS . 174216 me s ,Additl_onal patent to be. | -
 LPV-VUI8 ' 470-890mc . ‘applied for by JFD S
-~ . L Channels 2-6 = . R LT e
16 - Channels 7-13 L
| Channels 14 83 |
}% . /LPL-FM4 -88{1:08 mc Possibly Isbel M
8 .. - LPL-FM6 =~ FM - Patent Pending (.
=) . LPL-FMS8 o | Additional patents to be i
:""l - LPL{FMI10 applied for by JFD ,ﬂ g

R am also enclosing for your records, a temporary sketch
- of the LPV- \{Hmsenes and assembly drawmgs of the LPL- FM
serlesn - :

]

T
o Tk
P P

| =

ti

- Also enclosed is the literature on the LPV____T:T_ series and the
. LPV-ZU series of UHF antennas. The LPV -U series is
- presently covered by Ma‘yes and Carrell and the LPV-ZU

. falls under the pendmgLMayes Loog Periodic Zig Zag

You Will note in the LPV-VU series covering both VHF
‘and UHF, that the antenna falls under the zoned intermittent
 type spelled out by Carrell and Mayes. However, although
' the dipoles in this group are of the "V' formation, the lab :
is also working on straight dlpole antennas and combinations =
of the "V' and the straight dipoles, which I believe are
" covered in the claims of the Carrell and Mayes. I Iam
wrong in this assumption, please let me know, :

With reference to your request to see all the latest literature,
" and ads, my advertising department is closed this week for
vacation, However, they will be in Monday and.I will get
~ this information out to you next week. ‘

" JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontarle, Canada '_ " JFD Electronies-Southern, Inc., Oxford, North Corolina 27565 . -
o Pl E T e e JFD Inlarnallonal 64- 14 Wnodslde Ave., Woodslda New York - 1137?:




AI Work in the New Frontlers af Electrumcs L

JFD LECTRON!CS CORPORATION

o . 15th Avenue at 62nd Strest; Brooklyn N.Y. 1215 Phona 212 DE 1- 1000 TWX- szsow SR

L .:_j'i-:-:_M'r., Sam Smith (Cont. })

. In the future, as a matter of pr'ocedure we will notify
.. you in fhe above manner, of any new antennas deslgned
o at our laboratory. : ' L

. Siﬁcerely, :

.. Ed Finkel - .= —5

EF/ss E

AOGO@7 '

JFD Electronics-Southern, Inc., Oxford, North Carolina 27565
" JFR International, 64-14 Woodside Ave., Woodside, New York 11377

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canads .- -
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LAW OFFICES

%é/wf?mm gc 'gafdé

PATENTS + TRADEMARKS + COPYRIGHTS .
IO5 W.ADAMS STREET . c'HldAGo,|a.|.|No|5,u.s.$.eoeoa PR

T L IRVING SILVERMAN
MYRON €.CASS

SIONEY N. FOX ‘ November 21, 1966

JAMES L, KNIGHT
GERALD R. HiBNICK,iND. BAR

Richard S. Phllllps, Esq.

Hofgren, Wegner, Allen, Stellman & McCord
- 20 N. Wacker Drive - §, 2200
" Chicago, Illinois

" Re: U. Qf I. Foundation v. Blonder-Tongue v. JFD -
Civil Action No. 66 C 567.

\‘.

Dear Dick:

To expedite discovery in compliance with the local rules,
there is itemized below a list of items which were culled
from Mr. Blonder's deposition as desired to be produced
by you. The listing below also identifies the page of the
transcript of Mr. Blonder's dep051t10n on Wthh reference is
made to the item.

¢ o _
gﬁ Page No. : : Item

Lot — .
V////’ o8k . - Purchase Order for an antenna of the "new LPV series"
- referred to in J-2. . L .

fo .yéﬁl - Information in'respect of the prosecution of corres=-
- - ponding patent applications in any foreign countries
(i.e., corresponding to patent in suit).

/2 Y234 Reports on tests conducted on purchased LPV TV seriles
antenna,
13 Laéb-'_f Results of tests and measurements conducted on
. "new antenna series of October 3, 1966" BT 33 (J-2)
-LPV-VU. :

:f9f“273 ~ Schenfeld's residence address. -




——

{

| L-'//me 74 ‘émﬁé-- '

Richard S. Phillips, Esq. | - 2 - - November 21, 1966
Page No. Ttem
278 ' Search results "in Washington', listing of prior art

e 293

located in this search.

Specific information and documents or tie=-in sales and

things of thlS sort.

‘Blueprints, specifications, notebooks, memoranda

and technical reports, i.e., COLOR RANGER series
with bracket portions omitted of blueprintSa

Copies of all letters of 1ndemn1f1cat10n that BT

- provided.

e 293-4
e 299
7 301
15 304
: 1g . 304
7 ¢ 304
< ¢ 3L13-314
2/ 315

All documents relating to the adoption of the RANGER
name on all of the antenna products of BT.

Date of publlcatlon of ‘the lnstructlon sheets for
COLOR RANGER series antennas. '

Invoices pertalnlng to the first commercial sale
of the GOLDEN ARROW, GOLDEN DART and COLOR RANGER
antennas._

Invoices and documents with respect to the mold produced
for making the insulation parts of the GOLDEN DART
and GOLDEN ARROW antennas. : _

Identification of antenna manufacturers other than

JFD which make antennas believed to infringe the
Blonder patent in suit, exhibit J-1, and 1dent1f1cat10n
of the Sp@lelc antennas bel;eved to infringe.

' Identification of the model of the Finney UHF section .

- that did not infringe the Blonder patent because it is

- a double boom made to have a substantially co-planar
arrangement by putting 'S" shaped devices in the dipoles.




723

R A

75

27
o5

27

e

Richard S. Phiilips,-Esq. : -3 - ‘ November 21, 1966

Ttem

Pace No..

316
365

376

377

382-3

T 404~5

405

406-7

408

411

425-6

'Any requests for licenses under J-1.
‘events, names, and specific evidence particularly
 Address of Jerry Cohn.

.- Data concerning customers who were threatened with

."Identify; in any JFD advertising or any releases or

. which show false marking. Also, cartons of JFD
which have patent numbers that do not apply to actual

' Reports on field tests of BT GOLDEN DART and GOLDEN
-ARROW antennas.

. Information as to loss of sales and customers lost _
(names, addresses, dates and descriptive details with
respect to each instance which will be relied upon)

Salesmen, distributors, service people and everyone'
else involved in allegations of anti-trust -

relating to "drop your line or else be sued by
JFD" communicated to BT by parts distributors.

Last known address of John Linemah;
suit if JFD's entire line was mot handled exclusively.

advertising of the Foundation wherein the Foundation
or JFD have publicized the features of the manner

in which the transmission line is connected to the
feed end of the antenna, that is, the end adjacent
the rigid insulating means you referred to, and also
the strain relief that we are referring to."

"Also in connection with the manner in which the
antenna is mounted to the mast."

Identification of specific advertisements of JFD

antennas shipped in them.

Does false marking charges'apply'to LPV VU or LPV TV
series? '

Listing of patent infringement suits brought by BT.




4

Slvermarn & Gads

3(

Richard S. Phillips, Esq. ~ =4 -~ November 21, 1966
Page NQ. | Ttem
425-6 as specifically referred to in connection with

paragraph 7(i) of the Counterclaim and the anti-

trust count, Also, a complete description of

damages sustained in each instance and explanation

of how goodwill was damaged or lost in connection
with each instance and identification of the potential
customers referred to.

1 appreciate that you'have supplied me with a list of
items that you were going to produce pursuant to Mr. Blonder's
deposition and. that there will be items common to both lists.

May ‘I go on record as stating that one production of the requested'
item common to both lists will be ‘acceptable to me? :

I look forward to your early compliance with the foregoing
request., '

Sincerely yours,
SILVERMAN & CASS
Myron C. Cass
MCC/gm

cc: Robert H. Rines, Esq.
Basil P. Mann, Esq.

P.S. The list which you supplied with your letter of :
' October 31, 1966 refers to items Nos. 1 through 8 and 11

which have not been repeated on the gbove list. T
presusie that you will supply these items also.










' Date of purchase of Blonder-Tongue ARROW or DART
antenna. (Page 48) |

spring of ;963. - (Page 56)

MATERTAL TO BL PRODUCED BY JFD
(Requested at Finkel Deposit;on)

Results of comparison tests of Blonder-Tongue antenna

(Page 49)

‘Tests or other evidence of infringement supplied %o the

. Poundation with regard to Blonder-Tongue DART and ARROW

antennas and correspondence between Mayes and JFD or any
other writings bearing on the relatlonship between the

Blonder-Tongue antennas and the Isbell work. (Page 51)

411 drawings, notebooks or other writings shbwing dual

- boom construction and the earliest dates of dual boom

construction at JFD. (Page 5&)

The names of all people who Worked'with”Mr.iGrant on

any dual boom construction at JFD Laboratories in the

Any documents bearing on the request to JFD from Sears
for a VHF-UHF antenna or relating to-the initiation of
the development project in response'to'the Seaprs re-

quest. (Page 59) |




LAW OFFICES

Ay S HoFGREN. WEGNER, ALLEN, STELLMAN & McCoRD

TELERHONE
JOMN REX ALLEN FINANCIAL 6-1630 .
WILLIAM J. STELLMAN AREA CODE 3|2
JOHN B. MeCORD ‘ 20 NORTH WACKER DRWE
BRADFORD WILES CHICAGO 60606

JAMES ©.WOGCD
STANLEY G.DALTON
\RICHARD 5. PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L. ROWE Novembel" 22: 1966

JAMES R.GWEENEY

W. E. RECKTENWALD
J. R.STAPLETON
WILLIAM R. McNAIR
JOHN F. MILNAMOW
DILLIS V. ALLEN

WA VAN SANTEN, JR.
JOHN R.HOFFMAN

VIA AIR MAIL

Mr, I. 8. Blonder

Blonder Tongue Laboratories, Ine.
9 Alling Street. :
Newark, New Jersey 7102

Dear Ike:

* ' - I enclese a copy of a letter from CGass, the
attorney for JFD, with regard to some minor changes in
the transcript of your deposition. If :you have any ob-
“jectlons to these changes, let me know:by the second of

December so that I can check with Mr. Cass and the

- reporter,
Sincerely yours,
Richard S. Phillips
RSP:iag
* Enclosure

cc: Mp, Robert H. Rines
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- PATENTS + TRADEMARKS COPYFHGHTS

. LAW OFFICES

L/€ZQ%wv&a»@'95 é?

CABLE! SILCAS
L IRVING SILVERMAN

MYRCON C,CASS

SIDNEY N. FOX : . November 21 ’ 1966

JAMES L.KNIGHT
GERALD R.HIBNICK,IND. BAR -

Our Ref. 6-418

Mrs., Helen K. Thomas

Official Court Reporter

United States District Court

219 South Dearborn Street - R. 23284
" Chicago, Illinois

Re: U. of I. Foundation v. Blonder- -Tongue
Laboratories v. JFD Electronics,
Civil Action No. 66 C 567

Dear Mrs; Thomas:

With respect to the deposition of Isaac S. Blonder
taken on October 25, 26 and 28, 1966 by Lucile E. Moore
in the above entltled cause, I wish to call attention to
the corrections in the transcripts which are to be made

prior to filing with the Court. A copy of this letter is belng'

sent to Mr. Richard Phillips, counsel for defendant for hlS
approval .

tPagngé,:liné 5,.change "UHF”_to --VHF==.

.~ Page 170, 'iine 23, éilange "BT;-49” t.';o'.-—J-S--;
.lPage1176,lline 12, Qhange "1" to =--one--.

i'Page i84,'1ine 20, change ''spacing” &q_--facing--.

Page 185, lines 8 and. 10, change "specifications" to
' -~specification--. : .

. Page 186, lines 3, 8, and 12, change 'expediential” to .
S N --exponentlal-~_ _

: ‘ TELERPHONE 728-6008 . .
106 W.ADAMS STREET_ LGHICAGO, ILLINGIS, U.S.A/60603. .+ . '+ * +. AREA CODE 312 :




PR
anmmg‘ ga.}.}

- Mrs. Helen K. Thomas : e 2. November 21, 1966

. Page 195, line 18, change "do'" to --are-- and
- : change "extend'" to --extant--;
line 21, delete semi-colon (;) and insert g
period (.); change "among'' to --Among--.

Page.197, line 10, change ''portion" to -~-position--,

- Page 201;_line 2, ehange "Cass" to --Blonder--.

Page 210, line 18, change '"'laboratories" to --laboratofy-- '
: and insert --vehicles-- after "laboratory"
and before the period (.).

~Page 213, line 15, delete the word "between'',
_.Page_236, line 18, insert ~-tests-~ after ”to";

Page 238; line 21, change '""on'" to --in--.
._Page'246, line 14,'after the word "themselves', delete

.the comma (,) and insert a period (.); -
change ''when" to --Then--.

Page 266, line 21, delete question mark (?) and insert
o .~ two hyphens (--);
line 23, insert two hyphens (--) before '"Of"
- and change "0f" to --of--

Page 268, line 8, after the word “Yes", change the perlod (. )
5 : to a comma {,); ' _
line 20, insert --In-- before "J-1-a' and.lnsert 
a comma (,) after "J-l=a", B |

Page 271, line 12, change "Then" to --In--.

Page 280, line 1, delete the words "in your posse531on .

Page 287, line 8, change "he'' to --~we=-.




w*‘il

,-gjééé&rzﬁamk/gZ'Y§;dd

Mrs._Helen K. Thomas . | -3 - November 21, 1966

Page 301, line 22, change "And" to --On--.
Page 308, line 17, change 'that" to =--an--.
Page'311, line 19, change "'antenna" to --Antenna--.

.Page 316, line 10, change "of the" to ~--other-=-.

Page 332, line 20, change 'mormance' to --norance--.
Page 359, line 9, after 'displacement”, insext a comma (,).

Page 367, line 6, delete "57,";.
line 7, delete "61,".

';-Page 414, line 22, change'”method" to --means--.

If no objections to these corrections are received from
Mr. Phillips within. two weeks from the date hereof, I request
' that these corrections be made with the understanding that
Mr. Phillips approves and the transcripts filed with the Court.
. : <

Very truly yours,

SILVERMAN & CASS.

N

Myrpiy' C. Cass,

of the Attorneys for
Counterclaim Defendant,
JFD Electronics Corporation

MCC/gm - - .. .

. cc: Richard S.‘Phillips,'Esq.
Attorney for Defendant and
Counterclaimant




3 IN THE UNITED 'STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
' EASTERN DIVISION

‘;Defendants,Il‘ﬁ

 ANSWER

- FIRST DEFENSE

e

Defendants deny the‘commlssion of any.act of- intrlngeaﬁ.‘
g ment"and deny that Unlted States Letters Patents No. 3, 150 376
fand No. 3 210 767 Were duly or 1ega11y issued Defendants are ”
'without knowledge or information to form a belief as to whether

. the allegations in paragraphs 6 and 7 of the Complaint are true.k




ThlS suit is brought as a result of a conspiracy in vio-
ilation of the federal antitrust 1aws between the plalntiff and

ierFD Electronics Corporation, a. competitor of the defendant,_”

;iJerrold Electronics Corporation, and its affiliate, Technical“Ap-~¥r*

pliance Corporation.ﬁ,f'

- ‘,}.':-‘_F'IFTH DEFENSE e




o

L IcER'I‘IFY that _a"-'c;ap'y:._of th:e. foregoinghnawer

__ . dsy of June, 1966."




© - Names and
Addresses of
opposing
counsel (if any)
and names of
parties they .
represent,

Name of Presidiﬁg Judge, Honorable

UNITED STATES DISTRICT COURT NORTHERN DISTRICT OF ILLINOIS 5

Eastern. . DIVISION

Julius Jd. Hoffman

C 567 - o o Dam_mApril_Zgi_lﬂﬁﬁ_

Cause No... 66

_ Title of Cause _

_..._THE NIV EBSITX_DF..lLLlI\._QIS..EQUNDATIQM_MA,__.__.____..__.._

BLONDER-TONGUE LABORATORIES INC. and ALLIED RADIO CORPORP«.’I‘ION

of Motion

ﬁ// ZZ‘{: tfz"/{'
z Brief Statement ... .0GL1

Stigu_la.ti_g.n-__ezsﬂ_endin _tzime _to answer or otherulse plead

_to.and inecluding May. 25, 1966

The rules of this court require counsel to furnish the names of all parties entitled to
notice of the entry of an order and the names and addresses of their attorneys. Please
-do this immediately below (separate lists may be appended).

Names and .
Addresses of

Merriam, Marshall, Shapiro & Klose

moving counsel

30 West Monroe Street — ' S —
Plaintiff

Representing

Hofgren, Wegner, Alfn Stellman & McComiu

| 20 _Narth WackerDrive ) i

if

oGty 2 D )]

L_

U REm g
-R‘"_Dreser_lting_Def‘endant.e ' : /} MPPQSMQQ\%///[

| oh.....MAN & 4 é ALLEN

0—/ / Reserve Space below for notations by minute clerk g
e 74"7" /é ; :ﬂai//:v:“ﬁ:-o”/’//ff/ /&4 Sl —

| '__/,{z;:ﬁ» (':/ .

A G w s L 2 —

”1752::‘f/// zszi@e AZ%;fz_w/”;;?/3247'/’72///

APR 29 1965

RINES AND RINES

_NO. TEN POST GFFICE -UAKE, EDSIGN

Hand this memorandum to the Clerk. o ‘ | v
Counsel will not rise to address the Court_g_unhl motwn has been called ' ‘




Ww ¥ W\ 'lw%lkyiub(’

faxl

ﬁ‘f’f Bys \ﬂ‘ -Hmt&’%&‘f“




May 18, 1966

Mr, Dick Helhoski
- Bloander Tongue labs, Ine.
9 Aliing Street
 NHewark, New Jbrsny 9?102
f_D&ar Diekt “ |
Per our telephons eemverkﬁtion.rugnr&ing _
antaﬂnaa, k4 h&vs eneluaa& eepiea of the inm
: i V'farmatiaﬂ that we reeatvaﬂ from JFB. |

See yeu aﬂ the ahaw&

Ebura truly,

' sacremmﬁm ELEETRQEIG sum;sr cm

. Ca Ba mmbaeh, irs tskip)
‘Manasger

_Enals*

cc: Rines & Eiaea -
10 Post Offiece ﬁqmnre
Boatoa, Masee
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AXEL A-HOFGREN

ERNEST A.WEGNER HoFGREN, WEGNER, ALLEN, STELLMAN & McCoRrD

TELEPHCONE

JOHN REX ALLEN ) FINANCIAL §-1&30
WILLIAM J. STELLMAN AREA CODE 212
WikLiaht & sTeLl 20 NORTH WACKER DRIVE

T e CHICAGD 60B0ES

STANLEY C. DALTON . .

RICHARD S.PHILLIPS k

LLOYD W. MASCN ]

TED E.KILLINGSWORTH : R E !

CHARLES L. ROWE

JAMES R.SWEENEY May 31 3 1966

W. E. RECKTENWALD ’ e ’ 196

J. R.STAPLETON . U N l 5

WILLIAM R.MaNAIR : ‘

JOHN P. MILNAMOW .

DILLIS V- ALLEN : RlNES AND RiNES
W.A.VAN SANTEN, JR. BoSTON
<OHN R-HOFFMAN §0. TEN POST GFFICE SQUARE,

Mr. Robert H. Rlnes

Rines and Rines

No. Ten Post Offlce Square
Boston, Mass. 02109

Re: Unlversity of Illinois Foundation v.
Blonder~Tongue Laboratories, Inc.
and Allied Radio Corporation
Civil Action No. 66 C 567

Dear Mr. Rines:

Your letter of May 26 and the brief were received
this morning. I think you have a good chance of having
your motlon granted as I reviewed most of the cases you
cited and found them to support your position.

It was my understanding from our phone conversa-
tion that you had the brief substantially done and your
letter accompanying the motion likewise so indicated. If
I had known that you needed more time I might have obtalned
a couple more days for you to flle the brief but Judge
Hof'fman is asticklier for prompt filings and I therefore
felt 1t was not wise to ask for more time. In my oplnion
the brief is very well done and I do not See any reason
for you to apologize for it.

We served and filed the brief today. We will
keep you advised of developments.

Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

~//John Rex Allen
JRA:DB o t
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p AXEL A, HOFGREN

‘ ERNEST A. WEGNER

- JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C.DALTON
RICHARD 5. PHILLIPS
LLOYD W. MASON
TED E. KILLINGSWORTH
CHARLES L. ROWE
JAMES R. SWEEMEY

W. E.RECKTENWALD
J.R.STAPLETON
WILLIAM R. McNAIR
JOHKN P MILNAMOW
DILLIS V_ALLEN
W.AIVAN SANTEN, JR.
JCHN R. HOFFMAN

Mr. David Rines
Rines and Rines

HOFGREN

LAW OFFICES

TELEPHONE
FINaNCIAL 6-1630

2 WEGNER., ALLEN. STELLMAN & MCCORD

20 NORTH WACKER DRIVE AREA CODE 312
CHICAGO 80606

April 29, 1966 RECE[
- ne VED
| MAY - 2 1965
RINES

. . {V L'. S

No. Ten Post Office Square
Bogston, Mass. 02109

el -2
P

W

Dear Mr.

JRA:DB

Re:

I am

What

The University of Illinois Foundation
v. Blonder~Tongue Labs., Inc. and
Allied Radio Corporation

Civil Action No. 66 C 567

Rines:

sorry that my letter of April 26 was not clear.

What I intended to say was that our client had been sued in
another case by the University of Illinois Foundation on two
patents other than Patent No. 3,210,767. The patents were
Nos. 3,150,376 and Re. 25,740. The manufacturer in that
ﬂﬁy case, The Finney Manufacturing Company of Bedford, Ohlo,
T 2. 4" entered 1ts appearance and took over the defense of the sult
o ; . whereupon our client Allied Radlo Corporation was dismissed
g?@QQ? as a party defendant. We did no work whatsoever on that
Foi case other than to arrange for the manufacturer to come 1in
and defend and then arrange for our client to be dismissed.

I intended to say by the last paragraph of

my above letter was that Patent No. 3,210,767 may be added to
the former sult by supplemental complaint and, 1f it 1s, your
case may be transferred from Judge Hoffman, to whom it 1s now
assigned, to Judge Marovitz, to whom the earlier case is

asslgned.

I hope that this clears up any difficulty you might

have in the matter.

Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD




AXEL A, HOFGREN
ERNEST A.WEGNER
<OHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C.WQOD
STANLEY C. DALTOMN
RICHARD 5. PHILLIPS
LLOYD W. MASON
TED E. KILLINGSWORTH
CHARLES L. ROWE
JAMES R.SWEENEY

W. E, RECKTENWALD
J.R.STAPLETON
WILLIAM R.McNAIR

T JOHN P MiLNAMOW

DILLIS V. ALLEN
WoAIVAN SANTEN, JR.
LOHN R, HOFFMAN

Mr.

LAW OFFICES

HoFGREN, WEGNER. ALLEN, STELLMAN & MCCORD

2C NORTH WACHKER DRIVE
CHICAGD &0606

April 28, 1966

Davlid Rines

Rines & Rines
10 Post Office Sguare
Boston, Mass.

Dear Mr.

TELEPHONE
FINANCLIAL 6-1530

AREA CODE 312

Re: The University of Illinols Foundation
v. Blonder-Tongue Laboratories, Inc. and
Allied Radio Corporation
Civil Action No. 66 C 567

Rlnes:

Attached please find copy of order entered in the

above case extending time to answer etc.

JRA:DB

Enec.

Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

APR 29 195

RINES ANU A.i k5

NO. TEN POST DFFICE SQUAKE, b Jatunt




 PLEASE RETURN THIS.

, HARRY A. GILBERT |
BLONDER-TONGUE LABORATORIES, INC.
_ - 9 ALLING STREET, NEWARK, NEW JERSEY_-'O7'102 : _
® | - 7 ___.May25, 1966

3ATE

Ta Mr, Roberf H. Rines g/ AR
' Rines & Rines o o
NG, "Ten Post Ofilce Sq. _ ' E JFD AD....
oo —-Bo stenm-Ma S8+ g ' '
_ NS

' Hi Bob: -
We thought the enclosed copy of Jid ad which appeared
in the May 23rd issue of Radio & Telev131on Weekly would
be of interest to you. We had a call in to your office today
o so that I could read those parts Wthh Harry Gilbert wanted
2 : you to be aware of . o .
rJ Take care_.
Rty e e e f e
I . TO_.R_i,.e; ‘‘‘‘‘‘‘ . B _ . . DATE . .
‘MAY 26 1966
RINES AND RINES
. NO. TEN. POST OFFICE SQUARE, BOSTON
g"..‘“ ST1GT

o3 on 8. . ADDRESSEE — RETURN WHITE COPY

T

o

ADDRESSEE FOLD MARKS -




Cdl’5

| 'Everyth_ing for
- Spring through Summer
. 11966.. e

£

73,

-Thig drosi_."_s"ls_'rfm:l';rl;-

‘ our all.néw .
- JJunlor Departmar
PAGES 18:51"

beging oh pagh 635 ;
SEARS, ROEBUCK -
. MD O
PHILADELPHIA, PA: 10132
Satisfaction guaranteed’-
©or youy money back
YOU CAN COUNT ON US™. .




AXEL ALHOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN 2.McCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S-PHILLIPS
ELOYD W. MASCN
TED E.KILLINGSWORTH
CHARLES L.ROWE
JAMES R.SWEENEY

W. E.RECKTENWALD

J. R.STAPLETON
WILLIAM R. McNAIR
JOHN P. MILNAMOW -
DILLIS V. ALLEN

W.A VAN SANTEN, JR.
JOHMN R. HOFFMAN

LAW OFFICES

HoFGREN. WEGNER, ALLEN, STELLMAN & McCoRD

20 NORTH WACKER DRIVE
CHICAGO 606806

September 9, 1966

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Mass. 02109

Re: Unilversity of Illinois Foundation

v. Blonder-Tongue Laboratories, Inc.

Dear Mr. Rlnes:

Wednesday.

TELEPHONE
FlNaNCIAL B-1630
AREA CODE 3l2

: This wlll confirm today's phone conversatlon in
which I advised you that counsel for the Foundatlon are
unwilling to enter into the stipulation to extend your time
to answer the second set of interrogatorles, now due next

‘They agreed, however, that if we flle the

answers by the 19th, no objection would be made to the late

filing. jﬁ///éng,
We agreed that you would send me the answers in

time to file them on the 19th rather than have me go in
and ask Judge Hoffman for an extension of time which would
surely lead to his criticism.

JRA:DB

Slincerely,




AXEL A.HOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN 8.MeCORD
BRADFORD WILES
JAMES C.Woor
STANLEY C. pALTON
RICHARD 5. PHILLIPS
LLOYD W. MASON
TED E.KILLINGSWORTH
CHARLES L.ROWE
JAMES R.SWEENEY

W. E.RECKTENWALD
J.R.STAFLETON
WILLIAM R. McNAIR
JOHN P. MILNAMOW
DILLIS V. ALLEN
W.A.VAN SANTEN, JR.
JOHN R-HOFFMAN

Mr.

LAW OFFICES

TELEFHONE

HoFGRrREN,WEGNER, ALLEN, STELLMAN & McCoRD 0

20 NORTH WACKER DRIVE AREA CODE 312
CHICAGO 808506

September 7, 1966

Robert H. Rilnes

Rines and Rines
No. Ten Post Office Square
Boston, Mass. 02109

Re: University of Illinols Foundation
v. Blonder-Tongue Laboratorlies, Inc.

Dear Mr. Rines:

Judge Hoffman 1is not sitting this week, and we

therefore presented the judgment and motion to Judge Will
who signed the Judgment and granted the motlon after counsel
for the Unlverslty of Illinois said they had no objection

to 1t.

After leaving the courtroom I discussed the matter

with plaintiff's counsel and asked if he would be willing to
enter an appearance on behalf of JFD. He advised me that

he has been very careful all along in these matters not to
represent JFD who have counsel here in Chicago. He thought
that the firm of Silverman and Cass would probably represent
them in our case. In any event, I have arranged for service
of the counterclaim on JFD. I am hopeful that the service
will be made this week.

I might add that the University of Illinois - St

Foundation was given twenty days to reply to the counterclaim.
When do you want me to serve notice of taking the deposition
of Dr. Johnson?

JRA:DB

RECEIVED
SRR -8 1986
RINES anp RINES

ADTEN PCIT OfFiCE couase, sasTon
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AXEL A. HOFGRE

ERNEST A_WEGNER H-OFGRENqWEGNER,ALLEN, STELLMAN & .MCCORD

<JOHN REX ALLEN

LAW OFFICES

N TELEPHOKE

FINANCIAL &-1830

WILLIAM J. STELLMAN REA CODE 3l
JOHN B.MecORD . 20 NORTH WACKER DlRIVE AREA CODE 3i2

BRADFORD WILES

4JAMES C.WOOD

CHICAGO S060&

STANLEY G.DALTCN
RICHARD S.PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH Eop st
SmEsLaove September 1, 1966 27> M f
. s | | RECEIYE
w5
WILLIAM R.McNAIR . . ¥ e L
JOHN R MILNAMOW
DILLIS V. ALLEN } ST f '
AR : PEF 1965
: | RINtsﬁwwffiNES
Mr. Robert H. Rines - N0 TEN POST ppfr

CE SQUARE, o
Rines and Rines . BOSTON

No. Ten Post Office Square
Boston, Mass. 02109

Re: University of Illinois Foundation

e - v, Blonder-Tongue Laboratories, Inc.

Dear Mr. Rlnes:

Attached please find copy of the following docu-
ments in the above case:

1. Order on Stipulation dismissing Allled Radio
Corporation.

2. Answer and Counterclaim.

3. Notice of Motion to Joln JFD Electronics
Corporation as a Party Counterclalm Defendant.

4. Motion to Join JFD Electronics Corporation
as a Party Counterclaim Defendant.

We have made some changes in the counterclaim draft
that you sent us,.

Probably the major change is in eliminating Allied
Radio as a counterclaimant. We have just had a case for unfalr
competition before Judge Hoffman where there were npultiple
parties involved and because one of the parties plaintiff and
one of the parties defendant were citizens of Illinols the
complaint was dismissed. To make sure that this problem would
not arise we arranged wilth counsel for plaintiff to dismiss
the complaint so far as Allied Radio is concerned.




Mr. Robert H. Rines
September 1, 1966
Page No. 2

Our time to object to plaintiff's second set of : g
interrogatories explires on September 7th. I am assuming’/////,///
that you do not intend to flle objectlons to these '
interrogatories.

At one time we thought of adding to the counterclaim
the usual bollerplate defenses to patent infringement. It
was declded that we did not know enough about the case to
warrant this. Such defenses 1f they appear proper can always
be added by an amended answer.

The answer and counterclaim were filed with the
Clerk of' the Court today. As Judge Hoffman is not sitting now
the motion and stipulation cannot be presented until next
Wednesday.

I tried but without success to sound out plaintiff's
counsel as to whether or not they would oppose the motlon.
It seems that they had not been advised that JFD had offlces
here or, 1f they were s¢ advised, they pretended they were not.
In any event, apparently somebody else has to make the decision
so I won't know until Wednesday.

Sincerely,

JRA:DB
Enc.




LAW OFF|CES
TELEPHONE

TN HoFGREN.WEGNER, ALLEN, STELLMAN & McCoRD o o

JOHN REX ALLEN
AREA CODE 312

WILLIAM S. STELLMAN 20 NORTH WACKER DRIVE
JOHN B- MGCORD .

BRADFDRD WILES

SaMES . WOOB CHICAGO 80806
STANLEY C.DAITON

RICHARD S.PHILLIPS N

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L ROWE September 26, 1966

JAMES R.SWEENEY

W. E.RECKTENWALD
JOR.STAPLETON
WILLIAM R. McNAIR
JOHN F. MILNAMOW
DILLIS V. ALLEN

W, A.VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and BRlnes

No. Ten Post Office Square _
Boston, Mass. 02109

Re: Unlversity of Illinois Foundatioh Ve
Blonder-Tongue Laboratories, Inc.

Dear Mr. Rines:

Attached please find copy of Plaintiff's Reply to
Counterclaim of Defendant Blonder-Tongue Laboratories, Inc.
in the above action.

I Just received a call from Irv Silverman of
Silverman & Cass stating that he had Just learned from
-plaintiff's counsel that his client JFD had been served and.
asking if I would agree to a thirty day extension for his
answer. I told him .I would enter into a stipulation but I
would not guarantee what Judge Hoffman would do. In view
of the fact that his client neglected to tell him sbout
service, I assume that Judge Hoffman will probably go along
with the stipulation.

Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

JRA:DB
Enc.

P.3. Since the above was written, I have received a copy of
the appearance of Silverman's flrm and of the stipulation
which they will file tomorrow. A copy of each 1s

.attached. R%ECFEVED

S 2.8 1986

[T}

RENES&NDR%NES

N0, TEN PCSY GFRCE ooipRE, ECSTON



,f}IN THE UNITED STATES DISTRICT COURT e
_FOR THE NORTHERN DISTRICT OF ILLINOIS = - .
' EASTERN DIVISION R

QTHE UNIVERSITY OF. ILLINOIS FOUNDATION

)
)
Plalntlff and ‘ Y
Counterclalm Defendant,. Yo
: S )
)
)

?BLONDER-TONGUE LABORATORIES, INc.,;:jfL. ‘Civil detion - -

Defendant and '1TW‘L,_
Counterclalmant, e

No. 66 C.567

QJFD ELECTRONICS CORPORATION
e ”“l-- Counterclalm Defendant. ?

| AQEEABABQE |
| We hereby enter the appearance of JFD ELECTRONICS
'CORPORATION as counterclalm defendant in the above entltled

_ease and that of SILVERMAN & CASS I. IRVING SILVERMAN

tMYRON C CASS, and SIDNEY N. FOX,_as attorneys t;kysald '

?counterclalm'defendant

Attorneysvfor Counterclalm Defendant:i;
105 West Adams Street . Tt
j; Chlcago IllanlS 60603

. septenber 27, 1966




IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHEN DISTRICT OF ILLINOIS
. EASTERN DIVISION

~ THE UNIVERSITY OF ILLINOIS FOUNDATION;"
| . Plaintiff and |

- - Counterclaim Defgndant,

. e | '

BLONDER~TONGUE LABORATORIES, INC., "CIVIL‘ACTION':  

- Defendant and No. 66 C 567
' Cpunterclaimant, : o _

V. :
,

JFD ELECTRONICS CORPORATION,

| Couhterélaim Defendant.

T ween. mee e s m— gt (e el de—

i IfISHEREBY-STIPULATED AND AGREED by gnd between
the.parties to‘the:aBOVe entitled suit; through their |
' respectiﬁe.counsél, that the Honorablefcburt consent the
: countercléim defendant; JED'ELECTRONICS CORfORATION; to. have
~until’ November 15'19665ﬁithin‘which_to answeg or otherﬁiée'
plead_to the Couhﬁefdiaim filed.in the above case'by defendant- B
a-hd'cﬁu-nterclai_mant, BLdNDER_-TONGUE LABORATORIES, INC.
‘Counterclaiﬁ &éfen&ant represenﬁs to the Court in

support of its request for this extension of time as follows:




1. The counterclaim defendant is a corporation of
New York énd ﬁ?imarily operafes in New York and ité principal
patent counsel are Ostrolenk;.Faber, Gerb & Soffen of
10 East AOtﬁ Street, New York, New York.

2, The underSiéned firm, Silvermén-& Cass, were asked
to reprégent tﬁe-Counterclaim defendént by the above-mentionedl
New York law firm but first %9arned of service of the counter-
claim on September 21; 1966.

3. ArrangemenES'are being made to meet with principal
'counsel fqr thé‘cbunterciéim defendant to discuss the nature
‘;f the counterclaim. ’ -

4, TFor the Court's information, the said COﬁnte;claim
alleges unfair éompetition, conspi;écf, false representation,
violations of the'anéi-trust law, patent infringement, decla;atory
judgment_fOrvinvalidity of patent éqﬂ is a highly,éOmpiex do¢ument;'
difficult to anSwerfbr plead"to without careful and complete
consideration of iﬁs allegations and‘cértainly,.imprdper to
answer by mere denial without due consultation with the client

and client's principal counsel.




LN

IN THE UNITED STATES DISTRICT COURT . - SEP 6 1966

- FOR THE NORTHERN DISTRICT: OF ILLINOIS RlﬁlES S
 EASTERN DIVISION 0. 101 1t cﬁ?ﬁ 5 INES
_ . ' ARE, BOsTOR

- THE UNIVERSITY OF ILLINOIS FOUNDATION

Plaintiff and
Counterclaim Defendant,

N
BLONDER- TONGUE LABORATORIES, INC., ) CIVIL ACTION
Defendant and o NO. 66 C 567,
, Counterclaimant, : SR
Ve |

. JFD ELECTRONICS CORPORATION,

Counterclaim Defendant.

 NOTICE OF MOTION -

TO: Nerriam, Marshall Shapiro & Klose
30 West Monroe Street '
Chicago, Illinois 60603

 PLEASE TAKE NOTICE that on Wednesday, September °

7, 1966 at 10 A.M. Central Daylight Saving Time, or as soon
'thereafter as counsel may be heard we shall appear before

1the Honorable Julius J. Hoffman, 1n the room occupied by him

as . a courtroom in the Federal Building, Chicago, Illinois,_.

and then and there present the attached Motion to Join

' JFD Electronics Corporation as a Party Counterclaim

Defendant .




- "'RINES aND RINES .-
| TEN POST OFFICE SQUARE,. BOST:




sep g
IN THE UNITED STATES DISTRICT COURT . '@ rosy o0 Rig
FOR THE NORTHERN DISTRICT OF ILLINOIS - L gy §
EASTERN DIVISION o Coo
THE UNIVERSITY OF ILLINOIS FOUNDATION,
| | Plaintiff,
| v. : o CIVIL ACTION No.
| BLONDER TONGUE LABORATORIES, INC. 66 C 567 |

and .
ALLIED RADIO CORPORATION,
IR ‘ ' Defendants.

'ORDER ON'STIPULATION

| It is hereby stipulated and agreed by and between

the’ parties hereto, through their respective counsel, that ";‘ S
" Allied Radio COrporatiqn may be dismissed as one of ‘the

| defendants.herein.e_ o . _' | o |

| | MERRIAM, MARSHALL, SHAPIRO & KLOSE

, : T o 'By S
Sept . » 1966 B Attorneys for Plainfiff

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD '

w QELU

' Sept._ [' R 1966 . - _-.C?&tqrneys for Defendants

SO ORDERED:

U.S. District_Judge




TS HoFGREN.WEGNER, ALLEN. STELLMAN & McCORD

JOHN REX ALLEN
WILLIAM J. STELLMAN . 20 NOBTH WACKER DRIVE AREA CODE 312

LAW BFFICES

JOHN B. McCCRD
BRAGFORD WILES

CJAMES C.WOOCD

CHICAGO 606806

STANLEY G. DALTON
RICHARD S-PHILLI®S
LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L-ROWE: ' September 23, 1966

UAMES R.SWEENEY

W. E.RECKTENWALD
J. R.STAPLETON
WILLIAM A. MocNAIR

JORN £ MILNAMOW
DILLIS V. ALLEN

W.A VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rlnes

No. Ten Post Office Square
Boston, Mass. 02109

Re: University of Illinois Foundation
v. Blonder-Tongue Laboratories, Inc.
Civil Action No. 66 C 567

Dear Mr. Rines:
‘Attachedlplease find copy of Plaintiff's Third
Set of Interrogatories to Defendant Blbnder-Tongue which
I assume you can answer.
Yours very truly,

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

“.:" -}

A
I

, /John Rex Allen
JRA:DB Y
Enc.

TELEPHONE
Flnancial e-l830
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ORISINATOR FOLD MARKS

PLEASE RETURN. THIS

" rease S
HARRY A. GILBERT ' ' Esees! Fepl
BLONDER TONGUE LABORATORIES, INC. « (4 4 1O
9 ALLING STREET, NEWARK, NEW JERSEY 07102
: ' Oct, 4, 1966
DATE .
D _Mr, Robert H, Rines FUBAECT
Rines & Rines -
Ten Post Office Square | _
~Boston; Masss - — JFD ADS

Dear Bob: |

- Here are fax copies of IFD antenna ads.

The other thlngs that you asked for on the U/V will follow.

/" Millie

S1TGMNED

-

o s e ORIGINATOR — DO NOT WRITE BELOW THIS LINE -

fﬁ;;.., 2@,@5@ JE S . — _,,,w____,,_ﬂ,,ew.ﬁw
TO ) } DATE
RE C EIVE D
NCT 5 1986
RINES ARD Rm*ES
NO. TEN 'Pps'r OFFICE SQUARE, BOSTON

was . ADDRESSEE — RETURN WHITE COPY

o

5,

Fj:f

ADDRESSEE FOLD MARKS -




6810 N. Mannheim Road, Des Plaines,

Ilinis

Telephone

Executive Office

e —,
i,

: 312-827-5171  TWX: 312-827-2364
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0 o Jigmz UNTTED STATES DISTRICT (OURT
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7 ' EASTERN DISTRICT OF NEW\YORK
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‘7?2/ j %Wf{f’ Civil Actlon P
b, Qgpg;b AR-TONGUE LABORATORIES, INC.
t{t

V.

JFD ELECTRONICS CORPORATION,

THE UNIVERSITY OF ILILLINOIS FOUNDATICN
and

THE UNIVERSITY GF ILLINOIS

COMPLATINT

_ =\
leLLSQ?Q\

corporation duly organized and existing under the laws of th QT) \{QEC?

L. Plaintiff, Blonder-Tongue ILaboratories, Inc., is a

State of New Jersey, having a principal place of business at
9 Alling Street, Newark, New Jersey.

2., Defendant, JFD Electronics Corporation, on information
and belief, is a corporation duly organized and existling under
the laws of the State of New York, having a principal place of
business at 1462 62nd Street, Brooklyn, New York, within the
Eastern Digtrict of New York, wherein, and elgewhere within the

United States, the acte of unfailr competition, anti-trust law
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JFD ELECTRONICS CORPORATION,
THE UNIVERSITY OF ILLINOIS FOUNDATION
THE UNIVERSITY @F ILLINOIS- : " 1o

COMPLAINT

1. Plaintiff, Blonder~Tongue ILaboratories, Inc(; is a e !
o - | A USPA
corporation duly organized and existing under the laws of th ,\B \{%Cf _
State of New Jersey, having a principal place of.business at y
O Alling Street, Newark, New Jersey.
2. Defendant, JFD Electronics Corporation, on information
and belief, is a corporation duly organlized and existing under
the laws of the State of New York, having a princlpal place of

business at 1462 62nd Street, Brooklyn, New York, within the

Eastern District of New York, wherein, and elsewhere within the

United States, the acts of unfalr competition, anti-trust law




violations and patent infringement oonplained‘of'herein.Wére"

and are'presenfly.béing committeq,*uniess apd-unfil restrained
by this Honorablé Court.

3. ﬁpé:endants, The_UniVersity'of_Iliino;s and the Uhiversiﬁy
of Illinéis qundatioﬁ,:on.ihférmation and belief;'represehting:

themselves as a non-profit educational institution and a non-

.fﬁuyulreséarch foundatidn, respeptiﬁelﬁ, and
.exemptedefom'feQerai'taxation uﬁon.such feprésentation, and
havghg.principal_qffices at 224 Iliini Union, Urbana, Tllinois,
arEéQOingbusiness jointiy with said_Defendantg'JFD Electronics
.cor;éfétidﬁ atsaid 146él6and Streef,_Brooklyn; New York, withih
theiEégtérn’Distfict gf'New Ibrk; Whéfe, and.elsewhere'within
the United States, they have.commiﬁtéd and are presently
continuing tocommit-thg.acts of unfair competitioh, anti—trust
- law Violétions and patent infringement coﬁpléined of hérgiﬁ.

o, }This action arises undef thé pafeﬁt,.énti~trusﬁ and
unfair coﬁpetitiqnilaws.of the United Statés_(i

_Lanham Act),






