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Re: Log Periodic Patent Litigation

Dear Bob:

Between now and the New Years week end, I shall
complete the job of duplicating all of the documentary ex-
hibits of plaintiff (The Finney Company, 1in our case)} identi-
fied in the course of the Finkel deposition, despite the fact
that, individually, many of them contain nothing of special
interest. My reason for identifying every piece of advertis-
ing and sales promotion literature of JFD that I .could get
my hands on and that pertained to its so-called 'log-periodic
antennas'" is to support the argument that the commercial
success of those antennas was not attributable solely (if at
all) to the merits of the Isbell invention, but was the result,
at least in large part, of a tremendous advertising and promotion
compaign that sought to capitalize -on the glamour of the cir-
cumstances under which the Isbell work was done.

During our telephone conversation this morming, Dick
Phillips said that you were particularly interested 1in our
Exhibits 10 through 30. I would think that you would be equally
interested in-Exhibits # through 9 and 31 through 38 (note that
there were no Exhibits 20 through 29). All of the above-
mentioned exhibits through 38 contain a patent notice reading
substantially identically and as follows:

"U.S. PATENT NUMBERS 2,958,081-2,985,879-3,011,168-
ADDITIONAL PATENTS PENDING.™
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Accordingly, I am enclosing herewith a copy of each of those
exhibits in a Xerox form from which additional copies can be
prepared as needed.

A word of explanation may be helpful to an under-
standing of why those exhibits include a number of substantial
duplicates. My purpose was to identify as a separate exhibit
each individual piece of literature containing a false patent
notice, on the assumption that a finding of false marking would
produce a penalty computed by multiplying the $500 statutory
fine by the number of separate items distributed with the false
patent marking. Thus, for example, our PX-J19 is a booklet
reproducing advertising mats available to JFD distributors.
Because each of the advertising mats was a separately distribut-
ed item, each of them that contained the false patent notice was
individually identified as a separate exhibit,

With the hope that nothing unexpected will interfere
and that I can get transportation, T am planning to fly to
Chicago during the late afternoon of New Years Day and will go
to the Union League Club where I shall stay during the balance
of your trial. I shall appreciate your leaving a message for
me at the Union League Club as to where I can contact you after
I arrive there.

Between now and my arrival I shall be concentrating
on organizing information in my possession with which you might
‘not. yet be acquainted and which might be helpful to your case.
In the meantime, best of_lupk.

Sincerely,

JFP:jh
Enclosures

cc: Richard S. Phillips, Esq.
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Re: The Finney Company v. JFD et al.

Dear Bob:

- Enclosed herewith is a copy of the Finkel deposition
which I took on September 8th. I ordered this copy as an extra
one for your use on the asumption that it will prove of material
value to you in the suit by JFD against Blonder-Tongue. Un-
fortunately, the reporter, who wore a hearing aid, had consider-
able difficulty, and corrections of some importance will be
required on nearly half of the 98 pages. Jerry Berliner and I
will attempt to agree on corrections, and I shall see that you
receive a list of the corrections agreed upon -in due course.

The gist of questions and answers relating:to improper
patent marking and improper representations regarding JFD's .
antennas is probably sufficiently clear from the dep051t10n w1th—
out. your having the particular advertising exhibits avallable
for reference. However, as 1 review the deposition a second!:
time for the purpose of digesting its important contents, I: shall
note the particular exhibits referred to in the questlons and
answers and send copies of them to you.

Most of the advert151ng exhibits marked for 1dent1f1ca-

. tion as reported on page 3 of the deposition were not spec1f1ca11y

referred to, and my collection is still not complete. By the time
I am satisfied to quit collecting more, I shall have an additional
10 to 30 exhibits and, probably, the most complete collection in
existence. If you should go to trial before we do, I am sure you
will wish to review my entire collection, whether or not you wish
to use copies of each individual exhibit of that character.

RECEIVED

SEP 28 1967
RINESAND RINES

D, TEN 2037 QFFICE SGUARE, SLSTON
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Despite Finkel's denial that JFD's advertising of its so-called
"log periodic" antennas was extraordinarily great, the volume
and character of that advertising, considered together, shoudd
be useful for convincing any Court that the commercial success
was not necessarily attributable to the merit of any patented
invention and, therefore, has little or no significance as
evidence of patent validity.

Finkel's testimdny regarding the hiring of Blonder-
Tongue personnel runs from page 82 to page 85.

His testimony regarding,patént mismarking runs from
page 20 to page 31 and page 51 to page 59, :

Most of the balance of Finkel's testimony through
page 81 relates to misstatements in JFD's advertising.

Finkel's testimony from page 85 to page 88 covers
what was largely an abortive effort to obtain admissions of
antitrust law v1olat10n

Pages 88-94 of Finkel's testimony primarily covers
the establishment of JFD's infringement of three of our clients'
patents on antennas having no relationship to the present liti-
~gation. Assuming validity of those patents, Finkel essentially
admitted the infringement and was served with a pre-prepared
notice thereof (PXJ119).

As a matter of minor interest, Finkel testified on
page 8 that JFD had always known that it was "number two" in
the antenna business in terms of total dollar sales volume.
However, on page 45, after a question regarding JFD's advertis-
ing of itself as being ''the world's largest antenna manufacturer,"
Finkel acknowledged that JFD probably was the largest in
November 1962.

If we receive a decision from Juddge Lynch on our
Motion for Summary Judgment at bur hearing scheduled for
September 29th,:as he has indicated, I shall let you know immedi-
ately, of course, Although the assignment at that hearing of
a trial date for our case will probably be a subject of discus-
sion, there is every indication that we will not go to trial
before the early part of next year. Accordlngly, if an earlier
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trial date is set in your case, we should probably be thinking
about a fairly early conference to review ammunition we have
collected that you might find useful.

-~ Sincerely,

JFP:JH
Enclosure.
cc: Richard S. Phillips, Esq.

P.S.: Since the above was typed I have received a revised copy
of the original license agreement between the Foundation
and JFD with the language of several previous deletions
restored. This may be a more complete copy of that
agreement than you have obtained, and a copy is enclosed.

J'FIP.
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This invention relates to antenna structure of the kind
having both active and parasitic elements, the primary
object being to provide optimum gain on any of a num-
ber of radio frequencies through advantageous use of
all of the remaining elements in the array whenever
any .one element is active on its particular frequency.

The yse of parasitic elements in antenna arrays as
directors and reflectors to provide optimum gain and
minimum interference {in an .active element on a par-
dicilar frequency, is well known. Such parasitic ele-

ments, however, serve mo other purpose so far as be-

coming active on -other frequencies.  Accordingly, each
active - element, in conventional structures, is provided
with' its .owa set of parasitic elements and even when
the latter are rendered common to a number of active
elements, an expensive, cumbersome and meiﬁment at-
fenna system must be provided,
.- It is the most impertant object of this mventmn there-
fore, 10 provide .a mumber of active elements -in a single
array, 8o interconnecied electrically as to render each
alternately parasitic to the other, depending on which
is active, not only from the standpoint of providing ad-
ditive voltage directly, but from the snandpomt of serv-
ing in a refloction and/or directive CApacity.
. _Another important object of this invention is the pro-
wision of antenna siructure wherein the elements when
erating parasitically; provide voltage gain for an ‘ac-
tive elemegt by direct. connection therewith and with
the feed line ihrough proper phasing relationships.

A farther important object of this invention is o pre-
vide an antenna array havieg a number of elements
each-of a length corvesponding to a respedtive frequency,
critically - spaced. and intercommected : with proper. pro-
porkions and electrical - distances with a. cemmon’ feed
lime, .40 effpct the. necessary phasing for a&camphs‘nﬂg
{he-above mentioned results relative to gain | and outpii
voltages
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¢ It is an:object of this mwnta{m o pmmdc an ‘antennd

aﬂay which can be used for receptive or. fransmission
on -cither of two. or: more predetermined . -frequéncies
and.which sequires mo manval adjustment at the antenna
mtheaﬁcemphsh ) change from one fmqumcy to the
other

Many other minor -bgﬂcts, mcludmg detaﬂs of con-
siriction will be made clear or become appdrent as the
following specification progresses, . reference being had
to the accompanying drawirgs, wherein; i

Figuwe 1-is a top plan view of a mnltz—frequency array
made according to my present iovention. i -

-Fig. 2 is a side elevational view thereof. :

- Fig.3 s a graphic representation of the veltage patiesrns
for two selected frequencies.

.. Previously, it has been necessary to .pmv&de a separate
antelma array for each freguency -employed. - Sach a
requirement has made operation on moere than one fre-
quéncy. prohibitive to many users because ofthe cost
and difiiculty of- installation of separate antemnas. It
is. natural to consider the pﬂssibjllty of one conventional
array baving sufficiently broad frequency zesponse to
cover: two "adjacent frequencies, but the' experunents in
tuning 'the elements to obtain this result have noi been
successful - Since the functioning of the parasmc ele-
meénis is dependent on dimensions ahd spacing of such
elements :fo provide: the proper phasmg, it {is‘not pos-
sible to ‘have characieristic parasitic behavmr over a
range ©Of frequencies ‘which is- any con51derab1e percentage
of the fundamental frequency. ) S
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- rejection, in the case «of a reflector.

2

Nearly all of the propertles possessed by an antenna
as a radiator or transmitter also apply when it is used
as a receiving antenna. . Current and woltage distribu-
tion, impedance and resistance, and directienal char-
acteristics are the same in-a receiving antenna as they
would be if it were used as a transmitting antenna. Thas
reciprocal behavior makes possible the design of a re-
ceiving antenna of optlmum perfermance based on the
same considerations going into the design of a trans-
mitting antenna. Accordingly, as will hereinafter be-
come apparent, in describing the antenma structure here-
of, it is to be understood that the array may be wsed
w1thm the broad concepts of the invention with equal
advantages either for transmitting or receiving radio fre-
quency -signals. Additionally, while the novel features
of the array have been developed primarily hecanse of
the dire need thereef in the field of television, it is @ei
limited to such use and may bave tremendous importance
fo tt]!lle radio field, as will become clear to those skrlled
in‘the art.

For purposes of descnptmn and ﬂlustra,tmn, a foar-

element array is shown. However, it is to be under-
stood that this invention is not to be limited as to the
pumber of elements. employed, since anyon-e skilled in
the art is capable of adding elements to ampiify the
signal received or framsmitted.

In the following description .of sach an antenma,, when
used. for recepiion, an active element shall be under-
stood to be an element which is connected to the feed-
line so0 that the voliage induced in it is delivered 4i-
rectly to the feed-line. A parasitic element shall be

understood to be an clement which re<adiates ifs in--

duced voltage in such a way that woliage phases will
produce a desiréd reswlt in the active element, such .as
additien, in the case of a director, and oaucsllation O
The functioning
of a-parasitic clement as a reffector or as a dirgctor is
determined by its phystcal dimensions :and spacing from
the acfive element,

(A-parasitic array, in ganeral consists of an active

‘element, together with one er more parasitic elements,

designed to deliver a voltage by means of a fead-iue to
some certain point. The parasitic elements are Jdesigned
to. provide gain for signals from ene direction amd ve-
jection of signals from some other direction, these ele-
mients being -designed ordinarily to provide gain in ope
direction and rejection from the opposite direction. . In
general, in such a parasitic array, the forward gain and
backward rejection can be mainiained only over a wery
narrdw band of frequencies. An array made in accord-
ance: with the principles herecf .is, however, operative
on two or more of such narrow band of freguencies.

Bajsically, the principle involved calls for a single ele-
ment in an array’ io fonction in a dual way, both: as
an aciive element on one frequency and as a parasitic
ciement on a different frequency. in the simplesi case,
such an array would consist of two elements; one: of
which acts as an active element on a frequency, fi, while
the other acts as a parasitic element on that frequency.
011 some other frequency, f2, the first element would
act a8 a parasitic’ element, while the secopd would’ be
the actme element for tbe frequency, fa. This is pos-
sible: since the functioning as a parasitic element necés-
sitatés a length different from that of an active element.
In this case, each of the elements is also an active ele-
ment and it is necessary to conrect each to the feed-
lige.. This means that the two elements have a ditect
connecuou to each other, and this comnection must be
made in such a way that the voltages, both from the, di-
rect comnection and from the reradiated signal, wﬂl
hiive the proper phase relation,

“The antenna- ariay, chosen for illustration in Flgs
1:and 2 of the drawing, is broadly designated by the
aumeral 19 and includes an elongated supporting bar
12- that is horizontally disposed whea the array 10.is
used in one common manper. The supporting bar' 12
is. secared mtermed1ate its ends to a vertical mast Jor
standard 14.

“The array 10 ﬂlustrated is provxded with four elements
16 18, 20 and 22. The elements 18 and 20 being know,u
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in the trade as “folded dlpoles "

element 16 is Jonger than the dipole 18 and that the
-element 22 is shorter than dipole 20. Tt is well known
that such lengths are critical, and, in the instance shown,
the length of dipele 18 has been chosen to receive or
transmit radio signals having a frequency of 66-72 mega-
cycles, while the length of dipole 20 has been chosen
to receive or transmit on 76-82 megacycles. Likewiss,
the lengths of elements 16 and 22 should be chosen to
render the same operative as a reflector. and as a direc-
tor respectively for the frequency ranges of the two pri-
mary elements 18 and 20. Such precise physical lengths
‘vary directly with the frequenc1es employed snd are
well known to those skilled in this field:

Thus, in the illastrated antenna 10, dipole 18 is 80
inches long, dipole 20 is 69 inches long, reflector 16
has a length of 85 inches, and director 22 is preferably
66 inches long,

Each dipole 18—20 includes a pair of spaced apart
elongated preferably tubular members 24 and 26 re-
spectively, of metallic or other condicting material, to-
gether with a center member of the same lengih in snaced
parallelism with the oufermost members 24 and 26, as
the case may be. In a folded dipole such center member
consists of a left segment 28 and a right segment 3¢
for element 18, as well as a left segment 32 and a right
segment 34 for the element 20. The three  members
of each dipole 18—20 are interconnected electrically
at the outermost ends in any suitable manner such as
by metallic plates 36, Proper operation demands, how-
‘ever, that the left and right segments be electrically
‘separated at their proximal ends and thus there is pro-
vided in the present comstruction, tubular: insulators 38

telescopically recciving the segments and serving as a-

means of -joinder thereof to the bar 12
Following the principles of this invention, the center

It is noted that the
‘dipoles 18 and 20 are of differing lengths, that the
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distance between the center segment of dipole 20 and
director 22 or approximately 20 inches.

All of the above dimensions may be varied within
virtually infinite ranges but with the distance between.
the dipoles chosen, proper phasing can be establishing
only by effecting a proper raiio of electrical lengths
between the dipoles through conductors 48, 50, 52 and
54. In the present instance, the elecirical distance from
the outermost end of segment 34 (adjacent its plate
35) to its clip 46 and thence through conductor 52
to post 44 is equal fo the electrical distance from the
outermost end of segment 38 to post 42 through con-
ductor 48. Likewise, the electrical distance from the
outer end of segment 32 through conductor 54, to post
42, is equal to the electrical distance from the outermost
end of segment 28 to post 44 via conductor 50. Such
1 to 1 ratio varies directly with the chosen distance
between the dipeles and even with the precise location
of the terminal posts 42 and 44 relative to the dipoles.
In the present antenna, such posts are co-planar with
the dipoles and spaced approxmlately 7V inches from
the segments 25—30. _

It is well appreciated in this field that no precise
formula can be set forth for establishing the proper
phasing relationship produced by the dimensions ‘and
ratios above set forth. Thus, changing of the distance
between the dipoles may require one or more addi-

- tional alterations such as varying the electrical distance

30

35

-segments of the dipoles 18 and 20, must be joined with .

each other electrically and with a feed-ling (not shown)

whether the latter serves to supply voltages to a receiver.

or to receive voltages from a transmitter. ‘To this end,
‘a terminal bar 40 of insulating material is secured to

bar I2 between the elements 18 and 20 for 'mounting .

a pair of spaced terminal posts 42 and 44, one conductor
of the feed-line being ijoined to each post 42—44 re-
spectively.

Each segment 28363234 is prov1ded with a
"conductible clamp 46 ad1acent the corresponding tube
-38 serving as a means for joining such segments with the
posts 42 and 44 and thus with the feediline. A con-
ductor 48 joins segment 30 'with post 42; a conductor

-50 connects segment 28 and post 44 -a: conductmg Tine:

52 is-attached to segment 34 and to post M and a fourth
conductor 54 j roms the seement 32 with the post 42, ' It is
‘thus-seen that, in the illustrated array 10, conductors
- 52 and 54 are transposed between eIement 20 and the
feed-line connected to posts 42 and 44,

As above indicated, the purposes of quch arrangemeant
include rendering the elements 18 and 26 ‘alternately ac-
tive on their respective frequencies within a-single bay.
However, by followmg certain imnortant considerations,
the other element is mot- comnletely ‘inactivated, bunt
serves to provide an appreciable voltage gain for the
active element, not only through parasitic functlonm?
but by direct inducement to the feed-line or, in the case
‘of use with a transmitter, to ‘the atmospherP At is thus
clear that in order to render the elements I8 znd 20
mutually cooperative in this respect, a proper phasing
relationship must be established therebetween.

With the fengths of dipoles 18 and 28 chosén for the

-above mentioned frequencies, it has been found pref-
erable to space the same at a distance equal to one-tenth
of the average of the wave 'lengths of dipolés 18 and

20. Accordingly, the distance betwecn the center seg--

ments of d1poles 18 and 20 is approximately 22 inches,

The spacing and lengths of the elements 16 and 22
which are purely parasitic are . deS1gned to provide the
-best compromise between three primary objectives, 1. e.,
high forward gain, broad freguency response,-and high
front-to-back ratio. To this ead, the distance between

reflector 16 and the center element of dipole 48 should.

be equal to approximately one-tenth of the wave length
of the latter or substantially 25 inches. : Thé same pro-
portion- has been found preferable in establishing the

40

ratio above set forth, or re-posmonmg the terminal posts
42—44 toward or away from the dipole 18 or in another
plane.
Such factors as the dlameters of the members form-
ing a part of the dipoles, the widths thereof, the elec-

~ trical resistance of the interconmecting conductors, ‘and

so forth, may also affect-the desired phasing char-
acteristics. To this end, it is also recognized that in
some constructions, the transposition between conductors
52 and 54 must be eliminated. to effect the results of the
present invention.

Extensive tests have proved that the operatmn of

' antenna array 10 is substantially as follows:

680G
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Assuming first that dlpole 18 is rendered active on
ifs particular frequency, even at maximum efficiency, it
will deliver little more than fifty percent of the induced
voltage to the feed-line through posts'42 and 44. Since
an_ active element has some of the necessary character—
istics of a parasitic element, the remaining voltage i jis, in
a large part, re-radiated. Such re-radiated voltages are
directed fo a considerable extent:to the inactive dipole
20, and induced thereby throngh: segments 32—34" and
conductors 52—54 to the feed- lme to.provide gain in the
output voltage of dipole 18. * Tn' addition, added volt-
ages on the frequency of d]pole 18 are reccweq di-
rectly by the dipole 20 and fed to'the feedlme top .v1de
additive ‘effect. 4]

- Such operation on- the part of mactlve dipole - ‘20 is
made- possible solely because of thé fact that proper -
phasing is provided in the connection of the dlpoles thh
each other and with the feed-line while mamtammg the
critical values above described.” In absence of a proper
choosing of the distance betweern the dipoles, the. ipara-
sitic effect would be seriously affected, And, without
proper phasing, the voltages received by dipole 20 e:ther
directly or by re-radiation from dipols 18 would not pro-
duce t.he desired gain in the feed-line.

It is seen therefore, that when dipole 18 is actlve, its
operation is énhanced not only by element 16 operatmg
as a reflector and element 22 ag a director, but by the
dipole 20 also operating as a director but mducmg its
received voltages direcily to the feed-line. o

Conversely, when the dipole 20 is active on its! fre-
quency, the dipole 18 operates parasitically as a reflector
for cancellmg undesired signals from other dlrectlons
However, in such instance, 'the dipole 18 receives! volt-
ages that are re-radiated by\ dipole 20 and also receives
directly voltages corresponding to the frequency of dipole
20, both of which are impressed; upon the feed-line to
prowde 2 very significant and extremely important- addl-
tive effect.

It can now be understood Why thc prec1se physlcal
characteristics of antenna ll} as 1]1ustrated in the draw-
ing have no m-lportance whatever to| the principles in-
volved herein. ' The new departure from conventional
parasitic antennas contemplates two .or more active ele-
ments, whether or not the " same arelformed as dxpoles




o

4,708,840

and whether or pot the additive elements 16 or 22 are
wilized. " In its sigpplest form, a pair of active elements
such as segments 30 and 34 mounied on 4 suitable sup-
port 12, may be coupled togeiber and to a feed-line irre-
spective of the position of the point of connection with
-tﬁﬁ feed-line, in which case such active elements would
most likely be arranged vertically. .

Another possibility, still within the principles heseof,
would contemplate the elimination entirgly of members
‘1'6:1 .%2, 24 and 26 from the array iBustrated in Figs. 1

Still forther, a virtually unlimited number of active

elements such as dipoles 18 and 20, could be provided,
each operating in am additive way when any one element
is active,
Finally, the aumber of reflectors and directors may be
varied as desired.
Antenna 19, therefore, is characterized by its high
ain, sharp lobe pattern, high fromt-to-back ratio and
low vertical wave angle response. Figure 3 of the draw-
ing shows graphically voltage lobes 56 and 58 for the

frequencies of dipoles 18 and 20 respectively, it being

noted ghat the fromt-to-back ratie is high and remains
above 20 decibels from the carrier wave for fhe fre-
dipole 20.

Through. use of the antenna structure hereof, the
problem of attempting to produce a single bay having
sufficiently broad frequency response to cover two or
more adjacent frequencies is overcome, TIrrespective of
the fact that the functioning of parasitic elements is de-
pendent upon dimensions and. spacing to provide proper

_ phasing, rendering cost and installation difficulties pro-

hibitive, particularly in fringe areas, in order to cover
a wide range of frequencies, following the principles of
this invention affords excellent parasitic behavior in a
single bay. . _ .

Having thus described the invention, what is claimed
as new and desired to be secured by Letiers Patent is:

1. A multiclement, multifrequency, unidirectional,
broadside antenna array adapted for high gain operation
selectively on any one of a number of separated, distinct
frequency channels, throughout the respective band
widths thereof, with each channel centered about a single
predetermined frequency, by minimizing losses of re-
radiated energies, and notwithstanding any inherent im-
pedance mismatching resulting from different self-im-
pedances of the elements, said single predetermined fre-
quencies being different and separated, said antenna ar-
ray comprising a plurality of antenna elements, each of
said elements being self-resonant to a different one of
said single predetermined frequencies and the -elements
progressively decreasing' in electrical length as one end
of the array is approached, whereby the frequencies to
which the same are tuned are progressively higher as
said one end of the array is approached, each element
having conductor means coupled thereto; structnre
mounting said elements against relative movement and
in predetermined spaced relationship, whereby to electro-
magnetically couple each element with the remaining
elements and thereby render each a parasitic element at
the resonant frequencies of the remajning elements in
order to utilize a substantial portion of said -reradiated
energies; and transmission line terminal means coupled
with said conductor means to render each of said ele-
ments a driven element on its respective resonant  fre-
quency. : : M

2. A multiclement, multifrequency, unidirectional,
broadside antenna. array adapted for high gain operation

“selectively on any:one of a number of separated, distinct

frequency channels, throughout the respective band widths
thereof, with each channel centered about a single pre-
determined frequency, by minimizing losses of reradiated
energies, and notwithstanding any inherent impedance
mismatching resulting from different self-impedances of
the elements, said 'single predetermined frequencies being
different and separated, .said antenna array comprising a
plurality of antenna elements, each of said elements- be-
ing self-resonant to a different one of said single prede-
termined frequencies and the elements progressively. de-
creasing in electrical length as one end of -the array’is ap-
proached, whereby the frequencies to which the same are
tuned are progressively’ higher as said one end of the
array is approached; structure mounting said elements
against relative movement and in predetermined spaced

quency of dipole 18 through the carrier frequency of ;

relationship, wheneby tp electro-magnetically eouple each
element with the remaining <lements apd thergby zender
<each a parasitic element at the gesonant freguencies of
the remaining elements in order to wtilize a’ swbstantial
portion of said reradiated energies; transmission line ter-
minal means; and means for rendering each of said sle-
ments a driven element on its respective resonamt foe-

' quency and comprising conductor means for each ele-

1D
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ment respectively, coupling the elements with the trans-
missipn line terminal means and provided with prede-
termined electrical lengths for delivering woltages ¢arried
thereby in phase. :
3. A muiticlement, multifrequency, unidirectional,
broadside antenna array adapted for high gain -operation
selectively on any one of a number of separated, distingt
frequency channels, throughont the respective band
widths thereof, with each chanuel centered about a single
predetermined frequency, by minimizing losses .of re-
radiated energies, and notwithstanding any inherent im-
pedapce mismatching resulfing from different self-im-
pedances of the elements, said single predetecmined :fre-
quencies being different and separated, saidl antcnna ar-

ray comprising a plurality of clongated anteapa ¢lements -

baving parallel, jongitudinal axes and median, {ransverse,
aligned axes, said axes all being in a common horizontal
plane, each of said elements being self-resonant to a
different one of said single predetermined frequencies
and the elements progressively decreasing in length as
one end of the array is approached, whereby the fre-
quencies to which the same are tuned are progressively
‘higher as said one end of the array is approached, each
‘element having a pair of colinear, quarter-wave segments,
each segment having & conductor coupled thereto and dis-
posed to render each element a center-fed, half-wave
dipole; structure mounting said elements against relative
movement and in predetermined spaced relationship,
whereby to electro-magnetically couple each element with
the remaining clements and thereby render each a para-
sitic element at the resonant frequencies of the remain-
ing elements in order to utilize a substantial portion of
‘said reradiated emergies; and a pair of spaced, transmis-
sion line terminals spaced from said elements and con-
nected directly with said conductors to render each of
said ‘elements a driven element on its respective resonant
frequency.

4, A dual element, dual frequency, unidirectional,
broadside antenna array adapted for high gain operation
aiternately on cither of a pair of separated, distinct fre-

- .quency channels, throughout the respective band widths

ithereof, with each channel centered about a singie, pre-
‘determined frequency, by minimizing losses of reradiat-
led energies, and notwithstanding any inherent impedance

. mismatching resulting from different self-impedances of
| ithe elements, said single predetermined frequencies be-

60

‘ing different and separated, said. antenna array compris-
ing a pair of elongated antenna elements having parallel,
Jongitudinal axes and median, transverse, aligned axes,
'said axes all being in a common plane, each of said ele-
jnents being self-resonant to a different one of said single
ipredetermined frequencies, one element being longer

 [than the other, whereby the frequency to which it is

G

ituned is lower than the frequency to which said other
jelement is tuned, each element having a pair of colinear,
iquarter-wave segments; structure mounting said elements
jagainst rélative movement with the shorter clement ahead
:of the longer element and in predetermined spaced rela~
‘tionship, whercby to electro-magnetically couple each

" ‘element with the other and thereby render the shorter ele:

70

80

Bh

mient a parasitic director for the longer element at the
‘resonant frequency of the latter and render the longer
'element a parasitic reflector for the shorter clement at
ithe resonant frequency of the latter in order to utilize
‘a substantial portion of said reradiated energies; a pair
of spaced, transmission line terminal means spaced from
said elements; and means for rendering each of said ele-
ments a driven, center-fed, half-wave dipole on its re-
spective resonant frequency and comprising conductor
means for each element respectively, coupling the ele-
ments with the transmission line terminal means and
provided with predetermined electrical lengths for de:
livering voltages carried thereby in phase. ;

5. A dual element, dual frequency, unidirectional,
broadside antenna array adapted for high gain operation
alternately on either of a pair of separated, distinct fret
quency channels, throughout the respective band widths




‘thereof, with each channel centered about a single, pre-

determmed frequency, by minimizing losses of reradiat-
-edl energies, and notwithstanding any inherent impedance
mismaiching resulting from different self-impedances of
the elements, said single predetermined frequencies being
different and separated, said antenna array comprising a

pair of elongated antenna elements having parallel, longi- -

| 2,708,840

" -radiatéd energies; and 'a pair of spaced; transmission line.

‘tudinal axes and median, transverse, aligned axes, said

‘axes all being in a common horizonial plane, each of
said elements being self-resomant to a different one of
said single predetermined frequencies, one element being
longer than the other, whereby the frequency to which
‘it -is tuned is lower than the frequency to which said
‘other elemeént is tuned, each element having a pair of co-

i0

linear, quarter-wave segments, each segment having a 16

‘condactor coupled thereto and disposed to render each
-element a center-fed, half-wave dipole; structure mount-
“ing said elements against relative movement with the
shorter 'element ahead of the longer element and in pre-
‘determined spaced relationship, whereby to electro-mag-
‘neticaily couple each element with the other and thereby
-render -the shorter element a parasitic director for the
Jonger ¢lement at the resonant frequency of the latter
and render- the longer element a parasitic reflector for
“the shorter element at the resonant frequency of the

20

8
latter in order to utilize a substantial pornon of said re-

terminals spaced from said elements and connected di-

“rectly with said conductors to render each of said ele-

ments a driven element on its respective resonant -fre-
quency, tlie" conductors of the shorter element being
longer than the conductors of the longer element, the
elecirical length of cach segment of the longer element
plus the electrical length of ity conductor being substan-

tially the same gs the electrical length of each segment of -

the shorter element plus the electrlcal Iength of the con-
ducto; of the latter,

References Clted in the file of ﬂns patent
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2,234,744 Thomas ___ - Mar. 11, 1941
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2,380,519 Greenl — o — Tuly 31, 1945
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2,510,010 Callaban _______...__-_ May 30, 1950
2,511,574 aneburge ______ — June 13, 1950
- 2,598,005
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X i W a ',
Re: 'icense Agreement Befmnnn —

University of Illinois ==l "o . .

Youndation and JFD Eliec- .
tronics Relating to Antenna
inventions E

- Dear Eda

: The Board of DlrQCLOAb of the University of
Illln015 Foundation at its meeting held today (Thursday,
Seatember 6, 1962) approvec a nodification of the license

sreement above identified. The grant clause will be

'modlr:cd to the extent that the period of exclusivity wlll
‘exten. for 3-1/2 years subsequen: to the allowance of a
c.aim in eéither application Sevial No. 26,589 or Serial.
No. 53,671 which 1s not a c:aim involved in interference

~ with .arconl, or it will cover & period of 2-1/2 ycars

. - subsequent to ‘theé- issuance of a U.S. patent basec on either
_io; the said applications, whichever period is.the longer.

To illustrate, if a claim were allowed say October
1, 186Z, the exc.usive pc?lod would run {or.a period of
'3-1/2 years from that date if a vatent-should issue sooner.
than one vear. subsequenu to Octooer 1, 1962. On the other
“hand, even if & claim were ©O be: allowed in one Of the
. applicaztions. on say October 1, 1962 but ‘the first patent
. on eivher named application dld not issue until say;January
i, 1904, you could hold your exclusive license period until
- July 1, 1960 which would be a ionger period than 3-1/2 years
 subseguen. to October &, 1962 basing the supposition on the

date ¢f claim allowance.

i presume ir. View of this Board . .roval the
existing agreement can be modified oy a separate side letter
“waich Mr. Colvin will write to you in duplicate and which

you can.accept on behalf of the corporation., :This plan
would seem to me to be preferable tc reexecuting tae agree-

ment, but we.want to afford you an- Opportunzty to. make your
chOLCe.




HEE L .

"MERRIAM, S, ird & MARSAAwL -

. . .“ .
C My, Edward Finmkel - -
. Septeuver 6, 1962 -
"o Page Two o o

e A copy of this letter goes forward to. Mr. Faber
r*so that he w111 be alerted to the 51tuat10n ex;stzng._

- Sincerely,

".“3&444~4{42/

”¢-§Samue1 B Smlth

fﬂSBS Jg

I ccS°‘ Mz, Sldney G, Faber -
i Mr. James C ”Cplvzn
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CHARLES
SGAMULL B.
LJEROMEI BlKLGSE

NORMAN M, SHAPIRD

CHICAGO 3

WILLIAM A MARSHALL . . . . o . *
GASIL P.MANN ' Ama=t 7 1 aeT ’

) April 17 LYol
ALVIN D.SHULMAN x 5

R.JONATHAN PETERZ
EDWARD ®.2'TOOLE

Mr. Eawa Fintel
JFD Eiechcrzcc Corporat.en
-15th Avenue 2t 0Znd Sireet
Brookliyn 15, New York
Re: JFD Electronics Corp. License Under
University of TIllinois Antenna Patents

Dear Ed:

~Professor Paul Mayes of the University of Illinois
received a2 letter from the Kay-Townes Antenna Company (print
enclosed) concerning JFD Electronics Corporation products.

I would appreciate having you advise me how you
are marking any antenna products now being solild. Ordinarily
we would net be adverse to having a patent notice on goods

which shows that the marketed product involved one or more of
a group of oa‘:ﬁtsn- However, while you are licensed under
the i ed in the Kay-Townes Antenna Company letter
{no: sted as 3,001,168 probably should have been
lis 168) I am somewhat doubtful that you are.
oduct which would fall within the scooe of
tents. All of the patents relate to antenna
have radiation patierns and impedance char-
re essentially independent of frequency
ns, but the antenna structure described is
type proviced by the LPV antenna,

R instance, in Dyson patent 2,958,081 (and not
atterniz construe the patent in any KCSﬁOCL) the conduct-
ing =lem ire wound so as to lie on a conical surface.

In the I patent 3,011,168 the clenents are V-shaped and
lie in d vt planes, However, the structure does provide
a plural nlternating slots and teeth which more or less
charzcte zeneral nature of the cownonent described.
in the D ratent 2,835,879 the structure described is
very muc the Tsboll patent except that the limitations
of the u ifferent anes Is not present. '

I that vrofessor Mayes haz .one a credible

r to the Yay-Teownes Antenae © 0 sany but 1t

to me L7 you would send we a copy of your
abel or ¢s3cC Lcweon, as the case may be, SO
'e Some how the patents are belng




NERRAM.WE“H%&EWAmaHALL

marked and what-palents are being marked. It may well be

that your marking includes patents owned by JFD Electronics
Corporation in addition to those of the U11v0r51ty of ‘Illineis
Foundation and if that is the case then, of course, we can

give some thought to this problem.

In respect of the Kay-Townes' Antenna Company,- L.

would like to have you supply as much information as you can

about the group. Is it a group that wotked with or collobo-
vated with Cnunnel Master? What type of antenna structures
are sold by Kay-Townes Antenna Company? This group may be one

‘that should be considered with respect to 1n£r11gcmcnt matters

provided, of course, we can promptly issue either or both the

‘Maves and Carrél cese and the Isbell case., Your prompt

comments will be appreciated and I nopc_that I may have them

prior to the end of the week because all of Professor Mayes,

Wy

Mr. Lo and I plan to see the ExXaminer on the Nayes and Carre‘
case on MOﬁaayﬁ Anr*l Zzu

Dcrnaps a few comments sHouia be made to answer
your April 15 letter, which 1s appreciated. The essential

“point is that the matter of the 150611 case is one that cannot

be moved uncept at the wish of the Patent Office. You may

“recall in this regard that we are still involved in''the inter-

ference with the Marconi group. We have asked for reconside-
ration of the decision in the interfereénce relating to Count

11 which embodied the claim originating in the Kravis et al

application.. '“owewﬂr, no decision on our petition for recon-
sideration has been reccived and, consequently, I am going
to have to p*oceed to file a statement in the Patent Office
that we will vely upon the dates asserted In ouy original
prcliﬁwnar\ stctenenu, - If we cannot manage-to have the
Examiner withdraw his decision then, of course, we are going
to have to prove our case and this will involve, in all
probabl ity, the taking of L@p05¢t10“3 which will involve
some time. I'Will iet you know as soon as I can on what has
neppened, but I don't like o discourage you too much at this
point. ' : '

Sin cerely,

Criginal ‘Tignad DY

SAM UEL B QMHH

Semuel B, Smith
SBS:jg-

Enc.: Kay-Townes LettcL

ccs: Professor Paul E. Mayes
Mr. James C, Colvin

et




April 15, 1964

- Mr. Ed Finkel
-Vice President-Sales
JID Electronics Corporation
1462 Sixty Second Street
- Brooklyn 19, New York

- Dear Ed:

Thanks for your April 13 letter, with the en-
closures of the numerous trade ads and consumer ads, as
well as your most recent promotional pamphlets. I would
like to have two additional coples of each of the recent
promotional pamphlets.

_ Most of the problems ralsed by your advertlsing
- material relate to policy matters concerning the Unlversity
of Iliinois Foundation and the University itself. Those
are matters upon which I cannot pass. I have,; accordingly,
sent all of your material to Mr., Colvin for his review
and consideration and I should be able to advise you
within the fifteen-day period concerning our views as to
the propriety of all of the advertising. At the same
- time it will then be possible to give you a final indica- =
tion of whether or not the material can be published with -
the understanding that you have complied with Paragraph 10
of the License, insofar as reference to the University or
Foundation is concerned and with Paragraph 2, insofar as
reference to the patents may be concerned.

_ I would like to know, however, what structures
- you are manufacturing or selling which you believe at the
_ present time come within the -teachings of the Dyson,
~ Du Hamel and Isbell patents referred to, for instance, on
-~ page 4 of ELECTRONIC & APPLIANCE SPECIALIST for March,
1963. May I please have your comments at an early date.

‘Sincerely,

sBSuwm Samuel B, Smith | .
| BT AGGCG70




 April 2l 1964

Maerriam, Smith- & Marshall’
30 West Monroe Strﬂec :
_Chicago. minoi.a.

Sam Smith

| Res Univarmty o£ nlmoia
S and LPV

~In xéply to ycurs of &pril 15¢th, 1 enclosa two addition.al

- coples of the pampblets zequeamd. Thors are other
TRNgbich are at the prmtera nﬂht now. As

:"admtiamxl patenhs ,_:mmlmg in ..:.A. & d Ca.nada., i
Produced by JFD Electaenics Covporation under 0

“exclusive lis:cnse ;rom t.he Umvetsity H Hiinais'
1Foundatiom W :

';,You explamed that it was xaot ascesshry that each aad
avery pateat be applicable to the speciiic product on-

‘which this phrase was printed, 'but so long a8 it
volarred '




Mz, Sam Smith (Gent.)

At tho preaent time we are not aeumg any products’
that come under the Dyson, Dulamel and isbell .
patents. Howaever, i the very near future, we intead -
oifering a log pericdic Trapezoid indoor antam which
Faul feelﬁ comaa unde: the Isben patent. o

_ust thia 15 the mformatim you daaired. :
rega.rds.

‘Sincaroly.




- concerniny the dim *sio

‘f{fa“rav'ud in V~for nzti ion is so srratic that thers is really
“. ho ﬁultlpll‘ which fibﬁlthe'situ tion, The scals factor

o Mr, Edward Finkel

. Vice President-Sales

. JFD Llectronigs Corporation

S 15th Avenuae at 62qa Streat
~Brooklyn, New York 11219 -

-.ffj""-ez)es.’r Eds

5y - has £urn1¢nbd information
: T £ lenyth and spacing of the
CRnlght MK-24 antenna. | as alse Sugﬁllbd me with a
coodrawing prepared by Mr. Fo J. Juuson, carrying a date
of September 26, 1964, T I

Yoar Mr,

u

= J dginy from the arra ngement af the “ﬂiummnts,
1 find that we havs in this p;rulcul“r antenna spacings

T which appear to be identical for all V-;,lmcm.so The -
‘control of the leng sth of the halves of the aipole elgments

i

for the dimensions which Mr, Resedsr notss vary bstween

W H R o

© o9 and (98, and this is about a 10 per ceat varxaace.

: Tnf-n9 from the standpoint of the UHF end of the
ntenna I find that ths spacings botwzen adjacent dipoles
t the hizhest frsguency cnd correspond to the spacings
t the lowest frequency cnd (?bstrch4n, this definizion
o the UUF . portion) and that the spacings for the inter-
sdizte. Lxu%upnules covering six separate dipoles are 20 -
er cent less, This leosds me te a2 situation uhign is

confusing. It cevtainly ‘Oﬁka as theough there has bsen -
a very dcf inite effort to avoid any nessibility of coming -
W tha- torns of what we would cali an "LPV Antenna,™ -

=
.
e
Y aan
-
‘J'
e

Arcopy of this Latt:r is bbl1b sent to Paul
Maye s.because_l'think:wa are now at a 001nt wiere we
should know a great deal about the antenna performance

"uhev operztad under these psculiar snacznrs and dipole .
ienggns bkﬁ bo a novzcc9 sucb as. ayself '1t senmed to be




5 Mr. Edward Flnnel
~Pape 2 - '
Jctober 285;1964

somgwhat Tandomly SeleCtedo

I would be very recluctant to try to apply the
structure of the Knight MK-24 antenna to presently held
.patents becauss 50 do;no might open up a tremendous amount
of prior art against Wwhich, strlcbiy Sﬁbaklnb, sﬁouic have
no Lelatlon,th whatever to the nature of the iaveation,
. Thus, I hops l_can_havu further comments from Paul Mayes . o0 oo
i and youvw 3nginears; At the momant, I an ;eatly confusau.-{jwﬂig g;ﬂ

i

Slﬁcerely,

C$8$:am . samuel B, Smith

‘cer Sidnsy G. Faber, Esq.
 Professor Paul E, Mayes

N : FREEN E :
i e e ey ‘ e > -

. aov0is




.30 Vegt Monroe Street

.. corning the: ‘above antennas. . ,

", Carrel and Mayes, p tont mumber 3,150%376. Jiiparticular, claims 15- 18
- -of said patent read directly upon the stgugtures of the MiI-12, MK-IB
. ond MK-24 antonnas. From tho drawings of“these antennas prcviouqu

o slightly from a median valuc/émcept fo? a fow-pelected. elcmcnts.

. booms to cerve s both feed lino-nnd support for tho uipoles is elearly -

“;3 coplanar” ahould bo 1ntorpyatcd in agreement with that drawing. The
- influenco of cHanginp the goparation between the booms is clearly docu-

'”Vi:"Decgmber 18, 1964 .

© Mr. Somuol B. Smith- o o
Moyriom, Smith & Marsholl, '

‘. Chicago, Illinois .60603 . . . | YW

e e . B
L ‘ _ P Re: Koight MK VHF-(HF ontennas
" Doar Sem, S ' Af:::f"“‘J

———

Ed Finkel has requcsted that I elahorate and documént™ih. this letter =

(- somo of the comments which have boean give “To_you by phone horetofore con-‘g_ 2

I believe the Knirht M scr*cs‘éf VPF-U?P//ntcnnaa infringes upon

"supplied, it is apparent that.tio-nonal scnlﬁ\inctorn deviate only

/
_Tho clements aro "sué’tantiolly c35¥anar" certoinly within an
engincering intorpretatiohigﬁ tho temm/cs it pertains to a reasonable.
attoinmeut Of performanco. n foct, /the V~shaped elegeunts could be
snld to he erag;ly c0ﬂ1ancr‘~HThafmefhod of construction using two

5 111u8trated Jﬂ/Tiguro 2 of the patent and the languoge of subqtantially

monted in chhq1cal Repory’ Jio. 52 of the University of Illinois Antcnna,
Lab. entitled \\Analyoap/ﬁnd Dosign of the Log-Periodic Dipole Antenna"
- by R. L. Carrel ~a coinventor on the ehove-mentioned patent. I refer -
.‘partzcularly to rigure 42 on page 89 of that report.- '
. Tho forﬂula for characteristic impedance of a two-conductor trnns-gz“”
migsion Llne 1n air is woll-lnown to be

D
d

Zo = 120 cosh -1

'“_ whore D is the ceater-to-center peparation and d is the dicmeter of the

ecircular cylindrical conductors. {See, for cxample, Refercnce Data for -

' Racio Engineers, third cdition, Federal Tolephono and Radio Corporationm,
page 323).  Iigure:42 of Carrel's report shows the variation of the
'-impedance at tho 1nput of the untenna as 1t dependa upon the charncteristic




c-upon the electrical porformance, the llmltjng distauco is best deterained in‘-
. terms of waveleagths at the oﬁeratinp £requeﬁu ‘It should be apparent that i/ .
o separation of much loss hnn one wavelengtﬂ‘will produce very little change

S 0

Ur, Smith - _ 2 . Docember 18, 1964

tmpedanco of tho trancmission line. - It is passiblo, therofore, to control
tho input inpedanco of tho asntenna to comoe dogree Ly changing the foed

. lino impedance ond thig can be done by changing tha ratio D/d above. When o . I
J using tho twin-boom construction, whoro the feecdor must support the dipole. = .7~
; oeiements, there will be a minimum value of @ necessary for structural '
. i rigidity. Thoreforo to obtain a high value of input impodonce it is

""_necoasa;y to increuao.tho.scparation D.

: ‘Sincé the input impedance of television receivers is nominally 300 ohms V. @
o and 300 ohm trousmission line is used to connect antennin to receiver, it is

L cosirablo that the antenna impedance olso he 300 olms in order to transfer L
o7 o moximum emount of the signal received at the antenna b the television get.
“t From Carrel's curves 1t is seen’that achieving on impadbice near 300 ohms
. ;1 requiros o high valuo of feeder impedance and thus the ﬁcparnt:on of feoder
7 conductors which is too small will be detrimental to pe

1. orma neo.

The question then arises as -to the separations whmch uould he permio-

- soble and $till maointein the desired operation of the Lwo—éonductor feeder
as o trousmission line snd the porpend:cg}ar conducting elcmeots ar dapolcs.
"It i dn this area that the meaning of pfe “torm substantially coplanar must |
- be clarified. A couventional dipole ordf%arily /BRG two conducting rod clements: .. 'l
"+ which lie along a common axio. Tho e]octrica}/perfornance of the dipole is ;
-ooffected very little, however, if th@ LR B of phne element is displaced from

that of the other by a limited oistancox‘\gipée the Jjudgement must be baped

im electrical parﬁonmance-/

¢
Similar c0ﬂ61dorat10nn anpply to thn;permnssablc separatior of the con-.

 ;$_ductorG of the twin-boga fQ der, The ba ;i¢ limitation on feeder sepairation & v -
i polotod to ninlmiuxnﬁ vadiutqon_frcm currents along the feeder conductors. In 7
._ﬁ a bolanced mode the curront iione Conductor ib equal to but out of phase with IR
'F:thc current nt the corrcspondxnw point in the other conductor. Hence, the ; P
7_'radjau10n f:clf due to thol currcvt in one conductor tends to ¢anccel thnt due tOil\ 
_ ‘f:fthe current fn the other nua this is particularly offective for sepnratzonﬁ
'f;f between conductorb which a* small in terms of the wavelength.

‘\ ‘1. . /

—~
Conandor nowan t}g;cé& cose of the hnipht UK antenna where D = 1.53"

J7a = 0.437" where o i6 the width of the square feeder cenductor. It is
' Zirst recoznized that the deviations caused by using facdor conductors of

square rather than circular cross-section. result in no chanpge in the principé@

o2 oporation. It is stil) possiblc to ealculate an approximate value for the '
~- charactoristic¢ impedance of the feceder using tho equation piven above with
o d =a,. It 1s furthor’apparont that a Geparotion of 1, 53" is small compared

" to tho wavelength, particularly at the lowor ¢nd of the Uil operating bead

whero most UP televioion broodcosting currently is found. At 500 Mc, for

-ehample, the wavelcnrth 15 approainntoly 2 feet, It ig cleur then, that - S
‘roelative to wavelength mcasure, thcchpdegku““hof the Knight MK untennas ure'}j 2
'suos»ant:nlly coplanar e . e . ‘ S
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CMr. Smith} 3 Decembor 18 1964
Vlth regard to tho spncinr variations. 1c~ o ntato that the

- -olemont lenykths aro more eritical as to dimension thon tho clement ST
spacings. It is pessiblo with some degredetion in Performaonco to per=
mit spacing variations which gre not considered to be optimum. "It was

. Wwith this ia mind that cloim 15 was submittod with lenguage which doeb,f
'Q: not spuc;ﬂxcally atnte how tho dipoles are to bu spuced

I trust that the above discussiOn will provide the informntion you
Iz further clarification is nocessary, . pleaae call na. . .-
T T deil o

. need,

‘Sincerely yours, -

.f; Poyl E, Mayﬂﬂ“--4
Professor
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. .. a remarkable new space
for sharper and clearer reception in glowing COLOR or vivid Black

Lingy  and White TV—plus FiM Stere!
L '-T The fog-periodic antenna formula was developed by the Antenna Research
n Laboratories of the University of Hlinois. Using this basic log-periodic

formula, JFD Electronics has developed the log-periodic LPV TV/FM antenna that works
wonders in reception. Snowy, faded pictures suddenly come aglow with radiant detail . . .
“ghosts” and interference vanish . , . shows from distant stations come in crisp and steady.
And if you like FM Stereo you can hear it at.best with the same log-periodic LPV TV/TM

-ANtenMa, LICEMSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081 2,985,879; 3,011,166 AND ADDITIONAL PATENTS -

NO LAZY ELEMENTS —ENTIRE ANTENNA REC

- RESPONDS TO SELECTED CHANMNEL : RECOMMENDE.D BY
All antenna elements {not just some ele- -
ments as in other aniennas) respond to the
channel you want—absorb maximum signal
on every channel from 2 to 13, as well as on
all FM Stereo frequencies. And the log-
periodic LPV is made of lustrous. goid alo-
dized aluminum that stays like new!

- Copyright JFD Electronics Corp. 1963
Form No. 630LF Rev, lithoin V. S, A, U-63




HOW THE LOG- PER!{}Q%C LAV MAKES ALL OYHER ANTENNAS OBSOLETE

tha 7D LPY antanna is a diveet desaendant out of tho Ingarithmls ! For example; Operation of the JFD LAV-11 o jhe Jow band: The

Seennical spital untenns used on the Tramsit saleiiite. This basic dipule oalis tosonats fo the low hand TV {requoncies at

desige i3 FREGUENGY ENDEPENDENT—It works ik 2 conical fundamental wavelengts, Witlin each e, onadmate absc-‘bs
& fo vinld alr‘*asi renstdnt gain, matehad impedance and greatest amoid of sign 1 {or any partizular channel, adjs

& um.nranusr—al polar pattern across an extromely wide bangj d s pull in 5035 morw and the nexs dwo dipoles add 309 mr,re

G drequenties. nal- hhn,rarlwa dipoies working oit each channe] with t.nnsian:
gnpedance gaarantee high gain,

e v wn s st mbas Curren! Fixtribution on fundamenial mada.

f 134
Bipols versizn of sgira antenna s oloments whosa fengh and | Oo0% i LA T (i hacmanis bl forms st the soa; o
spacing is determined by formuia gerived from confai spital § channigl 13, the active region moves loward the apex of fhe
geumelry, so thal anleans acts bhe » spiral with nants of ¢olis { antenna., 1tin this tirg kafmaniz nperation which guarastess as
issing. A loparithalic sealing multiplier ties tha dipoles toRathar | ok 33334 db, addstional gain, Continuons aid co-Raear Giredors
& mulih-efement cells fo1 kach ITeguency, Crassed phasing | sharpon foiward paltera ang give iesk perfonnance acrass ihe
§ harness inserls & 180 degree phase shift betwasn dipoles thatl [ entire VHF TV band.
canceis 3’8”‘315 from tear, reiptorces signals from froat, e s inicliciaiters he current disiribution for fhe third hormanie
- . made which wilf ba recsived an off alomeats,
wnveeny indisete: the astive region for chonnsl 14, Le,, e differ
ant arfum.ﬂmm‘ with which the elamants of fhe LPVW1T
&<t on chonne! 10,

nd T gnu ane step ‘u'the.- BEELASES

JFD's LPV antenas far TV : ;
s I b rhe setuat pain cutves measured for (6e LPV-11in 1he JFD Antens

rain and frontle-kiack rativ while maintaining frequ

Rendetics, Forwazd V-ing of etements shetuks rear radiatiug fobes, fiesearcn Laborabaies confiem tigs facty Within the band for wit

narrows forwadd beam for sharp directivity, halp;ng o eliminste T onnd { il v X
Rosts and adjucent chaanei imiriersnce, Fuwam ¥ gisegermils ﬁ,ﬁfér‘{“ﬁ?ﬁaﬁegﬁz gérfgé?}ﬁ 5 s?:'igﬂzg-"-ﬂc? ‘L("i‘:ff;g lgnt‘ﬂi :23

w band dipsins 1o contribute 1o high band gais by oparaling on § frantio-back ratio are virtumil

) . ¥ constant--with gun fof esth
sie thicd karmonic mede, ’ gs high 35 that furnished by a comparzblessized slngie-
nel Yagh . —

£ach anterad in the LFY sories consists of an array of resonant V~1ipcies and erossad phasing bars, csntmmmﬁ 3 grovp of “oalls,” The sive ol each caii differs {rom 150 onp befors it by &
Lezarithisic factor, Fur any parlicular frequency, thi attive puttion of jhe antanna conters i 18 cosediant dipole {aqual to ong-haif wivelangth at that fraquency), with the atdjacent elemuonts
aisd absorbing significant sighal entrgy. The resonaness of adjacent cells overlap, 3o that uy the fraquenty Witieases of dectaasss, it iz transferred smotialy frous ons celf to tha nest,

in offect, ihu zignal is passed alony os fhe fraqueacy Tweases—iho active 3raa moving towarg the sped o small end—usil, as the fuadamental hatmonic reaches bne end
* appreaches resonancy in e thisd hormonie. Sonveationat wide-baad antennas are lixs rows oi sompariments, oo for esch chanael duslied, with sherp c:m.rs. Tha fog psmod:c sntenna is

ke @ canl.nua[i)r tiaving belt hat aceopts amonlhiy 2Ry frogusacy lhal h.;ps ;muam

é%*i?? ELE @?ﬁ?ﬁ@%ﬂ%{;‘:ﬁ {EQWQQR&WQN
15th Avenue 81 68nd Street, Bmoki;m I NY.

L EFD Elertronics-Southern ing., Gxiord, Honth Caroling
SFD Internationsi, 15 Moore Strest, Now York, dY. .
JFD Canads, LI, 51 MeCormatk ame:: ‘Torsuto, Onisrio, canada
£01.144 W, Hagtlngs Streel, Yancouver 3, B.C.

the othdr end
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" JeF. D. Electronmcs Gorporatlon
15th Avenue at 62nd Street
Brooklyn 15, New York :

-

-OUR ORDER NO.

wavaENo

6512
1862

et TERMS NET 10TH E.O. M

. e _ Oct 24th 1963

"7160f'

Conn

YOUR ORDER NO.

" DESCRIPTION

- 10M L.P.V, Form 620LP Lébk/suhSéyV' Uﬁ’# 
,_House Of Good Taste reprintuflyer e

klts flyer ~:

10m L.P.V. Form 622 LP tv/fm antenna ,,/’

‘SaleS ta¥T¥ 

 AMOUNT

279

00

~TOTAL

567

o4 —|

S e am e e
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TYPOGRAPHIC SERVICE INC

305 East 45th Street, New York 17, NY
MUrray Hill 8-2760 ¢

i 2

sowT0 S | "' L [NVOICENO. '1.'01'83_' S ]i
. JFD ELECTRONICS CORP. EREEEE B [‘ REVER
| CIB62  G2ND STa o C”E“TJOB Noo o '
BIKLYN 19, ._N'YA.: B CL]ENT ORDER No - 1 _.-"‘s““'”“hs"“h“? s
; Cem e T e R : . Qum Your Qv Poverful Hew -

pATE 12728764

TERMS: NET CASH. e

oA b s pEgDE

- o QOmpOS[t[Oﬂ...._-.-......--....-.,...._._..,.-..-.-_ R 4 ?*-'V AﬁjTE}VFJA
F oo qeg e e
MakeUpieacatenes i | 680 - 4 SYSTEM

| 6lao . | AND EHIGY CLEAR RECEP.

- 1 Ti0N OW ALL CHANNELS 2
il . : T . i- T0 83—COLOR AHD BU‘GK’
B AR (A _UlIlTE PLUSFH,
oo e FEERL

- IR Tl 4 YOUR OWN ANTENHA PAH]}_

FOR I} LESS THAN A YEARIH -

-1 CALL TODAY FOR DLTAILSV
_Nﬂ GBLIGI\TIDH' L

Repro PI’QOfS.._.....'.._.V...-..'......-.-...'-..-'._

ol T o 1 LICENSED UNDER ONE OR MORE OF. "
. . . : - U.5 PATENTS 2,058,081; 2,085,873 .. -~ =" o
301116 3,108,280; 3,150'376 AND <.
ADDITIONAL PATE'\ITS 'PEROING IN .. ...
ot R W
: : RONICS CO
SA‘_‘ES ,TAX _ - 65199 - DER EXCLUSIVE LICENSE FROM THE - ©
: UNIVERSITY OF ILLINOIS FOUNDA- .

Metal..ooovanaa, doe S TOTAL : $181(69 e T T
T ' e SURENI & i .4 (licensa notice} "
e To avoid a rental charge all metal must ba relurq_od withia 90 days alter date of this Inveless © v S T e R ’ S




N.Y. 10017

" TYPOGRAPHIC SERVICE INC.
805 East 45th Street, New York, |

 MUrray Hill 8-2760 -

sopTO - [ T R R INVOICE No.,
_ J F D ELECTRONICS, CORP. . 7~ . N
1462  62ND ST. .~ . - . CLENTIOBNo,
BYKLYN 19, NY SR e e
SO ETE T o CLIENT ORDER No.
S i .. DATE g4
TERMS: NET CASH - ) R ﬁH\pH\mm
COMMODITIES | o |
. Ooaﬁo&mo:....................p...._....w.._.........
gm.mn,mlCmuo.-a--...o-.-‘r-.-.-..o“.vcu-o-mnuunnttoo . mo
stm TWOO*W.. sr s - sesrrnan u‘.-l;-.i‘- -a“ .“‘Jo.nl.-ﬂw.u e -.'.
Lo zmvﬁo —u-.—.oo*m- L] ”—».w”‘l'-!.“ L 2 _-.‘,.o" e I,.ol l .;w..I h». *ea ... LR N ) Oo
ADD'L COPY % PR | _12}50
10
5%  SALES TAX 60
.«.goﬂm R - ._.O,_..>ﬂ 3 70
.. o ._._,u EBE.n renial charge m:.:._.in_ must bo returned within 90 days afior date of this lavoica, - e

3,011,168; .
3,210,767, RE. 25,740 -

AND ADDITIONAL PATENTS PENDING IN
U.S.A, AND.CANADA. PRODUCED BY JFD

© ELECTRONICS CORPORATION UNDER EX-
Y JFD ELEGCs

2,985,879;
0,376; 3,210,767, RE. 25,740 -

15

. Hita ralyon

CLUSIVE LICENSE FROM THE UNIVERSITY

LICENSED UNDER ONE OR MORE OF U.S,
BATENTS 2,958,081

3,108.280; 3,180,376

OF ILLINDIS FOUNDATION.

.. 3,108,280;

VI

© 3,011,168; 3,108,280; 3,150,376; 3,210,767, RE.- 25740 AND ADDITIONAL -

: PATIENTS PENDING IN U.S.A. AND CANADA. PRODUCED B .
"I TRONICS CORPORATION UNDER EXCLUSIVE LICENSE FROM THE UNIV{ER-‘.'

" LICENSED UNDER ONE OR =I‘v'ilDFiE.OF U,S, PATENTS 2,.953.081: 2,085,879;

“ SiTY.OF ILLINOIS FOUNDATION. .
'cl‘rv'—ngr'.'.a'fn'.slactj’ 1P 1115




" LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958.081: 2,085.87%; 3,011~ -
168; 3.108,280; 3,150,375, RE, 25,740 AND ADDITIONAL PATENTS PENDING 1N
U.S A, AND CANADA. PRODUGED BY JFD ELECTRONICS CORPORATION UNDER ™

L . EXCLUSIVE LICENSE FROM THE UNIVERSITY OF iLLINGIS FOUNDATION.

LICENSED UNDER ONE
. OR MORE OF U.5. PAT- -

LENTS 2,958,081; 2,985,..
'-879 3,011,168; 3,108,280;

150 376 RE. 25,740

AND ADDITIONAL PAT-
ENTS PENDING IN U.S.A.-

DUCED BY JFD ELEC:
TRONICS CORPORATION
UNDER EXCLUSIVE LI-
CENSE FROM THE UKI-
" . VERSITY QF ILLINOIS
... FOUNDATION. .
- LICENSED UNDER ONE OR
- . . MORE OF U.S, PATENTS 2,958,
© . 081;2,985,879; 3,011,168; 3,108, -
. 2B0; 3,150,376, RE. 25,740 AND
< . ADDITIONAL PATENTS PEND. .
CING IN UL.S.A, AND: CANADA.
PRODUCED BY JFD ELECTRON:
:' . 1CS CORPORATION UNDER EX.
©° CLUSIVE LICENSE FROM THE,
T UNIVERSITY OF ILLINO!S
... FOUNDATION.

b T T e et e 7 best for Jeeations
o AR < upto75mites ’

L Model 6720
O T Bast for locations up .
T - _ ' ':, o . . B tO 125 mnes K .. I

R £ B

'C33° MUrrav Hill 6:2760

AND CANADA. PRO- b

TYPOGRAPHK:SERWCEINC

805 East 45th Stree’c New York N. Y. 10017
L MUrray Hill 6~ 2760

JFD'ELECTRONICS CORP.
. 1462 B2ND ST, .
B'KLYN 19, NY 1

CL!ENT Jos No.' =

_ R | CL[ENT ORDER No.‘ o

- e At
TERMS:"NET CASH -

rm DAL DEHM EL\‘ wn PRES T E w i sng‘m' o0 e

 Syjes

FIREBALL S _ S
_ Composmon................................

| ‘MakeUP‘UI—.I.U.II..V‘IIl“ll.l‘ll"."l.ll..-.‘.. N : . x

5

.News Proofs. .

'Repro_Proo_{’s.v..._._...’.A.;......,..;_..........;.. ) T2 5@'_3

—‘CRD_ i ’ 3 6 7 0
I ELFQ ,;10\135 = :

R . SALES TAX _ 1la7

Motalvivrseeessinesan L o T TvorAL T | 43817

Toavold a rantal charge all motal must bo returned within 90 days afler date of this iaveice.
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LENSED UNDER ONE OR MORE OF U.8. PATENTS 2,958,081; §i {1
85,875; 3,011,168; 3,108,280 AND ADDITIONAL PATENTS
NDING IN U.S.A. AND CANADA. PRODUCED BY JFD ELEC-
IONICS CORPORATION UNDER EXCLUSIVE LICENSE FROM

E UNWERSITY CF iLLlNOIS FOUNDATION S

sizned according to the revolutionary new 1oy pmmdic afis

e formula of e ANTENNA RESEARCH LAGORATORIES of the A
IVZRSITY of ILLINGIS. s

" |llustratud model LPY 4 one of three JFD T
Y Log-Periodic’LPV TV/FM antennas now available

in packaged kils dESCl’Ide on raverse side, 5

PR .-..-...H-—--v—‘-—w-‘-—:-”‘—--'-*—1'—-"--—' e T

JFD) LOG-PERIODIC TVIFM ANTENNA KITS!

m+o

got the antenna combination that zooms sales—ihe JFD Log-Periodic LPY TV/FM Antenna Kit.

You have your cheoice of any one of three Log-Periodic LPV antennas — the dramatic new anienna concept developed by the &ntenna
Research Laboralories of the University of Jllinois and adapted for TV/FM reception by JFD. Regardless of location . . . local, suburban,
or near {ringe, there is a Log-Periodic LPV kit that will give your customer spectacular reception resuits in COLOR black and whlte,
and FM stereo,

With color set sales growmg, two and three-set homes a fact the best antenna makes sense for your reputation, your customers
reception. And that antenna is the JFD Log Pericdic LPV. ,
And.new Log-Periodic LPV kits not only perform better but lookK better, foo, Their compact e g ‘
inline design and "flying-jet” appearance identify the home owner as a knowledgeable. Ak

individual who wants the best. The lustrous AAA® Gold Bond Alodized construction of tha

Log- Periodic LPV also helps tell the world that it's different]

01/ —THE ARTEANA AWERIGA KNOWS BEST I THE £IT THAT SELLS Dfsﬂ_ i

EATURING HARIONICALLY RESONANT V-ELEMENTS OPERATING ON THE
LOBPERIODIE CELLULAR PRICIPLE 1 THE FUNDANENTAL D THIRD HARNONIC HODES

Take the tremendous papufarity of the nation's most demanded antenna, add premium- quahty mstaliauan accessories and you Ve

e S

AT THE MOMENT OF ?RUTM, THE PEC'IURE 35 THE PROOF - THE JFD LOG PERIODIC WORKS BEST.’ '

L L e S

e e i teieeere s it eAoregass shes 1A
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o Deliver More Yet Cast No More!

" e Engineered for Maximum Pic
Black and White

" 's Styied to Improve Home Appearance

ture Power — Color an

N4

/

i o 2 et e e k2

TYIFH-ANTENNA KITS!

o Provides Superb'FlM Stereo

d
e Complete Ready-to-Install Kit

o ldeal for Attics, Mobileé Homes, Cottages

I

model LPY-4PM Kit. 4 Active Cells for LOCAL -, i

=

Versatile is the word for the JFD Tri-Mount and M

- 7 or peak of roof. Needs no guy wires
- alodized aluminum. -

i madel LPY-6PM Kit. 6 Active Cells for = - - "
ISE UP TO 50 MILES FROM TRANSMITTER. $21.95 list  USE UP TO 75 MILES FROM TRANSMITTER: $29.95 Jist

. in minutes on flat, slanted or vertical surface . . . oneave, end, ]
. Made of lustrous gold. i

U modgel LPV-8PM Kit. B Active Calls for
- USE }JP TO 100 MILES FROM TRANSMITTER, $37.95 list

1

One LPV4, LPVG or LPVB Log-Periodic -
LPV Goid Alodized TV/FM antenna

" Form Mo, 21LP Utha b, 8, K. $-83

ast. Goes up .50 ft, 300 ohm polyethylene twin laad
Three 315”7 wood screw eye stand-offs (T3) -
Two mast stand-off (SPTi25 l
"Three seif-sealing naifs

Goid Alodized Aluminum Tri-Ma

unt that
instaiis Anywhere :

it

% JFD ELECTRONICS CORPORATION .
15th. Avenue at 62nd Street, Brooklyn, N. Y. 11218 e
JFD Elactronles-Southern Ing., Oxford, North Carolina

JFD Intarnational, 64-14 Woodside Ave,, Woodsida 77, N. Y.
JFD Canada, Ltd,, 51 McCormack Streat._Turonto. Ontarig, Canada -

"Gopyright 1964 by JFD  Printed In.U.5.A,
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Developed from research performed at the University of lilinuis‘"”
“7 hntenna Research Laboratories, the JFD All-Channel Log Pericdic
.warks especially weli on ¢olor —~ even FM Stereo,

- . tennas} respond to the charnel you want—absorb maximum S|gnal from channels :

mp IELEECPTR;;ONUC
DIPOLE

LogPeriodic

WA AU\JTEE\W\JA

. the first combination VHF /UHF/FM antenina that receives all channels
. all FN and FM Stereo stations—yet uses cnly one down-lead. . .,'-- '

LPY -

{t'sheret,.
_ * from 2to 83.

" sacset s in the patentad IFD capacttor-cougled petiodio dasign that pulls in powerful .
- receplion on every TV and FM station, including the new UHF cliannels. No other .
“antenna features this-electronle advancc

Let us install the JFD Cap-Electrenic Log Pericdic today and solve §
your recept(on problems now and in the future.

HOW THE JFD CAP-ELECTRONIC LOG PERIODIC LPV V/ORKS BETTER 3
No lazy elements! All antenna elements (not just some elements as in other an-

2 0 83, as well as on FM/Sterea. Why? Because the JFD LPV is -

R S P

radlans v”-'{r“

' chlgned according to the amazing new log periodic formula used

Seh::rcd T e
2 o=, |

 Featured at the spectacular House of Good Taste Exhibit and et E {/.?@

Produced by ‘IFD Electronics Corporalion uncer exclusive license (rom tho Unl-, [

by space scientists for satellite trackmg and communication.

SEE THE JFD CAP-ELECTRONIC LGG PERIODIC LP‘J
AT THE WORLD'S FAIR

Aw s ey
LT R R A g

stalled on more World's Fair pavilions than any other TY antenna, -

Licensed under ane or more of U, §. Patents 2,958 031 2,985,879; 3,011,168; .f:- M\r7
- 3,108,280; 3,150,376 and, additional patents pendmg in U. S, A, and Canada.

S prreense by (5} et e tas”
T, S e Ty Bt P Mt ey |

versity ol Imnais Foundation.

PHU‘{E TODAYI SEE THE DIFFERENGE!

G TR AT S T T T AT e e

JFD,eIimInates need for cumbersome and expensive antenna hadgepodges. The - . -

" _-__.Maf.:r‘,N"q.:"'.’_itL_I

3 Cols, x 154 = 462 lines
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liew or converted TV sets arc all set to receive channels 2 to 83,
Be surc your anfenna is not Y2 set but ali set to receive them—
in Grifliant COLOR and black & white.” '

QJFD l LOG PERICDIC

J TV ANTERNA

U5 FATENTS 7 93A.031, 2.9%9.87%:
3001463, 3.3CA. 700 313031k,
AE 7% 740 AMG ABDINICA U PATENTS
PLAOING M US A AND {aNACH
PAOGOUCED AY JID ELECTASNICS
COAPORATION UNDEA [FELUSIVE
CICINSE TROM THE UNIVERSITY OF
JDINGS FOUNDATION

" shown: madel LPV-VUG
as low as $27.50 - plus
installation '

Tha neve JFD Cap-Electronic Dipole LPY Log Pericdic s
the first and only sinzle aatenna that works on all chan.
nels 2 to 83, (and Fia), .
features super-sensitive new capacitor.coupled dinoles
that work elestronically for more picluie power on every
channel. . : -
|t is baszd on'the same-design as that of satellitetracking antennas to give
you brilliant reception in COLOR, black/white TV—tven Fi4 Stereo, So if you
are converting your set or buying a new all-channel 2.83 UHF/VHF TV, 2 new
JFD LPY-Log Periodic with Cap-Electronic dipoles is a “must,” Develaped from
research performed-at the Universily of Illinois Antenna Research Laboratories.

.
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OUR CRDER NO.

- _A\EUST.NO.-

62,;07

C/fm%é/aa ﬁf %z wfw %wz}f‘ Ginewn.

e FD “T“lel-ctronlcs
- Ah62 62na Stroot
-:Bz’ookl;?n 13._, IL. VYe i

QO.DPO ‘:Ei‘- -

SHIPPEDWIA © 0

‘HIGH POl T :
NOR!H CAROLINA F’HOI\E 883- ?140

V. DATEGC =ober 22: 106}.! o " 27261

| Eﬁvo | 403 7L DU[

ALL CLAH‘"S MUST Bc. MADE
UPON RECEIPT OF GOODS

INTEREST CHARGED ON
' PAST BUE ACCOUNTS, =,
AL B e

T TERMS: LESS 1% FOR CASH o
* WATHIN TEN DAYS OR NET 20 DAYS.

*: Q. BOLS.

illinh bR
NO. N BDL.

- SIZE

~BOXNO.

CTEST, [ PRICE. . . - - AMOUNT

O

,P lnulnﬁ Dne for Emall Dle on;;'a-

$1’350;300-/{§3 350,00

CHECK NO e L

B

e o e e
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© Robert H. Rines, Esq.

"‘: for the three priox art patents raferred o in :he mation - ;fffi;*};ff

szfiﬂ(PXﬁA, PX«B, PX~31, PX~32, and. PX*SB) 1 am also nat
. duplicating or sending o yau cOpies of ‘the printed

'-‘gQQ€Univeraity of Illinoi

yports or file histories of the

.1 ”'fP&tents 1n suit that afé astacked by ﬁhﬁ m”“‘““ (FR”“

~_ _ff IRE Transactiona arﬁicle asustituting a file wrapper
~ " reference against Isbell (PX~28), on the assumpticn that -

. [;\:an observer at the trial of your suit, so that I may beuefitfﬂ]._fﬁ;g
L as much as possible if and when our own suit should come to .
i trial, ' To the extent that any questi@ns arise in the ceursa,f;j;.;j;
- of your trial on which I might be of any further help, or = -
on which I might have any useful. evidantiary waterial, Izﬁ Hili

ff;yau have coples of those documents. I also aw not sending
" you ‘a copy of the Lawler depoaition (PX*E) orof the .
testimony of Johnson and Lawler in the Winegard suit (rX~BD R

and PX<EE) which Dick Phillips will repreduge by borrowing
the copies from Wiﬂagard's Chieagn caunaal, Ksith Kuliﬂ»iﬁ;ﬂf‘

If passible, I would 1ike to arranga za sit as

' would want you to feel freée to call on me, So I can make

amn s
':*ggjgf’],;Enclosures o
“*u #;g;cci Richard S. Fhillips,-

-~ ‘my plans. aaeordingly, I would gzaatly appreeiate ‘being . BRSNS
- advised. by you or Dick as soon as a definite or prospem&ive R

S0 trial date has been set, In- thﬁimeantima, 1f ‘you' beliave '
0 I might. have anything helpful in o
ei*preparattan for trial, please let me. knaw and we can arrange;j_
__[:ta gat together again*for thac purpose.g;.w_g;_-f e [

connection with your

”"’;‘i}.Fééiiizﬁ;;??6? ﬂf :" g;f;f5”:5

Wf- The Stipulatian, ?Xuc, on | subatantive mattara and T
the. additional Stipulation on formal matters 1ne1udad da: oo
the: Appendix at the end of our memorandum in support of our S
__;,mation were. both executed by eaunsel far ell thrae parties *afljyﬁ“ _
*Tg*ta our suit, \ ..,_ ! = " R R R
Syl I hope that by naw‘I have suppliad you with every‘fbfr”ﬁt-
l;?'thing in my possession that may be ueaﬁul ta yeu in yaur ¥
fj;suit. If not, please 1et me knaw.,;, - R




April 25, 1967

Mr._John F. Pearne ' "

McNenny , Farrington, Pearne & Gorﬁan

920 Midland Bullding o

Claveland, Ohlo. 44115

SR R‘E UIF v, B Ve JFD
:"J]Dear Jahn“ ' _'_‘_ . SR RN
el I enclose g copy af the t;rial brief pmpared by

o ﬁB::nb Rines. EEA v

-~ Very tjuly:yéars; PR

i | __'Rgpgiag

* | --Enclosure : o







'.‘Ebe usad as axhihits at the urial or will-bmfinnraduaad as 1if7ff?7"

' exhibits by the opposition, whereas those identified by

S numerals. wquld,seam most likely to be introduced by us ag

" exhibits at the trial (if there ig one), and those thruugh e
| gf,?ﬂaZ? have alxeaﬁyubeen_idantif-ed hy their exhibitjnnmbers s

3ﬁg"‘ e If y@u can 1aek avar.tbe enclasad matexial qu:akly L
Lo o and: give me your comments by telepbome; 1 may be able to = .
'“*?Lxg_,;prafit from those- comments in finally revising the m@murﬂn&umgf'
. and still get the motion and memorandum filed by the end’ of -
.. thisg week, In any avent, and whether or not you decide to
. move for a separate trial of ithe issue of "unclean. hands
\-[gjwauld hepa thaﬁ ﬁhﬁ énclased- ‘terial mighkiba af some

‘v?“m_}dwhatever davalapa regarding'a trial éaﬂe\ or yaur aasa nd

;; ¥g._Enc1¢auras e
-ﬂ; _%ichard S Fhillips, Es
i ;1_ f’*"w&lﬁher Ed Wyﬁsg Eﬁ@s:




aprid 13, 1967

VIS AIR M

Mr. Robert H. Rines

Rines and Rines

No, Ten Post Office Squam '
Baatzm » Massachusetts 02109

RE: UIF v. BT v, PO
Dear Bab:

' I talked with John Pearm this mming and mﬁerm
: atg:ég he is going to talk with you uit:h mgard ta aewral
~ matters,

' H:La mt:mn ror ammaxv :}udgment um. be dalayed '
a few days, but he i1s sending you a capy of a drarh . _

‘ He is considering the paaaibnity of a mtien ta
sepamte the fraud question for trisl and wondered if that
might be of interest to you as & procedural tactic, I sug-
gested that the question of fraud might be ralsed uwith re-
gard to the Isbell patent also in view of Quarterly Impam
¥o., 2. I doubt if we could establish fraud on the ?a&ent
Office, but there might be an argument with regard to the .

. mtimaﬁmn of %;hia zitigation artar tm faets hecme -
) “no '

' o ’fhe atipulatim he is &aanmng with mgarﬁ to
. Quarterly Reports 1 and 2, Technical Report 39, and the
Colline Radlo publication aounds 1ike a gcad :Ld‘mz and
shauld a:l.mplify the Watimny. EER

- Ve checked with Judge Hoffman's clerk th;!.a mmmg _
and £ind that his trial calendar is moving ae he had planned.
The clerk suggested that he would not be able to give any

 definite information regarding your call until three or four =~

. days before the date it iz set, Pm&mbly yau wi}.l go to
 trial on o shom;ly aftaz- Hay 1. _ R

Very tmly arom )
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- 8%lverman & Cass

~april 13, 1967

Mr. Myron C. Cass
- 105 West Adams Stréet
:-_Chieago, Nlinois 60605
) . RE: UIF v, v, JFD
Dear mzke

" You were going to give me yaur thoughts on a
stipulation regarding soft coples, publications and the.

o 1ike. I would appreciate having this so that we can

'have the stipulatian signed befone time far trial arrives.
Vary truly yaurs,

Richard 8. Phillips

a RSPiiag




B L L T e A O e b | . St~ S U L P T ST S
T IR SO 1.1 ]

_of your trial brief

. April 4, 1967 f

' Mr. Robert H. Rines
Rines and Rines :

N6, Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

You have a copy of John Pearne 5 letter of March 29.

'I talked with John after he had discussed this with Pete Mann.

The Foundation does not wish to seek postponement of your

“trial and does not intend to bring the Winegard suit or the

Finney mation, when filed, to Judge Hoffman's attention,
 John tells me you have no obJection to seeking

: 'postponement of the trlal. T don't know what Judge Hbfrman
- may doiwith this one, but we can bring it to his attention,"

probably by way of a motion to postpone the trial. I don't

~ think this should be done, however, until Finney'a motion .

has been filed -~ _ o _ .
_ Please 1et me knbw your thoughts on this._ _ _
Jack and I are Iooking forward to receiving a drart-

:thmmywm;'
“Richard S;.2hi111ps" 







| %fofpréparing ;héir briefs, eatabi th"

ﬂ; fjfte as;abliah uméisputaﬁ f&ﬂt “'should be : i
- ably- to our mutual aévanzage“and;t@ the aévantage af tha SRS ST

daniad).ﬁ ebviansly, thia invnlvas an’ igaua betwean

jg'yen, counsel for Blonder-Tongue, and Judge Hoffmam, but . =
. it seemed appropriate, under the uiraumstaneea, that you- T
" and comsel for Slonder«Tongue be informed of The Fiomey = .
_ﬂ;ggompany mﬂtimn as. far as paﬁsi'le in a&vance of thg eria1g¢}fu;
“date set | y f on ::w._ S i

and ﬁr&pﬂﬁiﬂg affiﬂawit

kquieklylas p@ssihle r&g&téingitha desirabill
i n tk ; estﬁé in he precedir

ﬂiﬂhaxd 3« ?hillips

'Robert H . R:Lnes, 'Esqf’.-'
_Mr L H Flnneburgh Jr.,:

| ;mw s&aand purgasa’fﬂx 3iving yau a&vaﬁca noﬂice;f” f ff T
jﬁFﬁnnay Gmmpany maaiau is ta_saak yaur ceaparationw;;jj;ﬂg;_‘;j

duced consi d&rw‘_"{ | :Jﬁ.}.

_.ao:diugly, x shallpgrﬁatly aggreeiata'hgaxiagﬂ o




~ corporation, and THE UNIVERSITY OF

IN THE UNITED STATES DISTRICT COURT
- FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

iHE FiNNEY.COMPAmy,.a'paftnership,

Plaintiff,.. -
vs. " Civil Action No.
. JFD ELECTRONICS CORPORATION, a 65 C 671

ILLINOIS FOUNDATION a non-proflt -
_corporatlon,lf‘ :

béfendants.

. PLAINTIFF'S MOTION FOR SUMMARY JUDGMENT




Now comes the plaintiff, by its attorﬁeys,'and moves, . o
onoerJthe pfovisions-of Rule 56, F.R.C.P., for a Suﬁmary judgmentf_.:
‘that two of the three patents in suit afe invalid in their . o

"1 entireties, and theﬁ one of the two is unenforceeble_for'oﬁoleah"

" hands in the procurement thereof, said patents in suit being:

I. . S. patent No. 3,210,767 (PX-A)*
Inventor: Dwight E Isbell '
Application filed: May 3, 1960
Patent granted: October-S,'l965

- II. U. S. patent No. Re. 25,740 (PX~B)%*%*.
' ‘Inventors:. Paul E. Mayes and Robert L. Carrel
- Original application filed: September 30, 1960 ;
Original patent No. 3,108,280 granted: October 22, 1963
IR SR - . Reissue application filed: March 5, 1964 .
oo " Relssue patent granted: March 9, 1965

' I.:'ISBELL PATENT NO. 3,210,767

é”ef.'l '-fi_ o The ground for 1nva11d1ty of the claims of the Isbell

| patent is that the subject matter of sald claims was descrlbed in

. a prlnted,publlcatlon (PX-4)**#_publlshed April 30, 1959 (more
than one year pfior to:the May 3, l960; daﬁe,of”application for the

[ :"" . patent) in contravention of §102 of Titie-BS, United'StateS Code_:'“

[35 U.S.C. 102(b)]»

%  Hereafter called 'Isbell patent.”

“* Hereafter called "Mayes et al. reissue patent,’ the original
patent replaced thereby being. hereafter called '"Mayes et’ al..
original patent."

%% Antenna Laboratory Quarterly Engineering Report No. 2,
"RESEARCH STUDIES ON PROBLEMS RELATED TO ECM ANTEWVAS "
"Electrical Engineering Research Laboratory, Englneerlng
Experiment Station, University of Illinois, Urbana, Illinois.

' This report has heretofore been identified as plaintiff's
Exhibit 4 (PX~4) and will hereafter be so referred to.




II. MAYES ET AL. REISSUE PATENT NO. RE 25,740
. T _ o . . —
' The.grouhd;for iavalidity of'the eiaims of'therMa§es :

'et al..reissue patent is that the alleged inoentors did not theﬁ4dedﬁ
selves invent_the suojeot matter'of Said:olaims; but derived'thelt i
eame froﬁdanotheru* so that:the pateht ﬁae granted in contra-

,Vventlon of §102(f) and §103 of Tltle 33, Unlted States Code

i*f[ss v.s. c. 102(f) and 103].

.AB.'
aThe Mayes.etgal;.reissue'patent;is unenforceable becaueeg :
;J.it-andthe Mayesetal; origiaal patent onlwhich tﬁe rQiSsue'wasr;f
Lfltased were.both pr0curéd tyithe Fouhdation defendant by presentiﬁga_i
zlwtthe Patent Office with deceptlve and mlsleadlng evidence to the-
dd'effect that the earller work of Dw1ght E. Isbell was not a part '_ﬁ'i
"of the”prlor.art,twhereaS‘lt was -in fact a part of-the prlor.artih
”:e;and had'been desCrdbediio'printed publicatioas** morejthan'one - ld;
..".:year prior to the date of the appllcatlon for. the Mayes et al
::orlglnal patent. As a result the Patent Office dropped the .
earlier work of Isbell frOm consmderatlon as prior art agalnst

" Mayes et al., which it otherwise would not have done, and was |

*  Edwin M. Turner of Wright Patterson Air Force Base, Dayton,'Ohio.3

*% The publication PX-4 and Antenna Laboratory Technlcal Report -

: No. 39, '"LOG PERIODIC DIPOLE ARRAYS," Electrical Eng1neer1ngh§¢
Research Laboratory, Englneerlng Experlment Station, L
University of Illinois, Urbana, Illinois. The latter report'-”
has heretofore been identified as Plaintiff's Exhlblt l7
(PX—17) and w1ll hereafter be so referred to. 5

e3-




:H:5~thereby 1nfluenced to graet.the Mayes et al. orlglnal and relssue.
th‘patents. Because_defendant knew the pertlnent facts or should
" have knOwnﬁthem, tﬁey.have come-into court.with unclean hands_w1th;ff
3lreepeot“tothe Majes.et al. reissue patent'aad are aotrehtitle& to- ‘

_enforce'that patent._ ‘Hazel-Atlas Glass Co A Hartford Emplre Co.,_r

'-322 U. s. 238 (1944) ..

SUPPORTING EVIDENCE AND MEMORANDUM

~ Affidavits supportlng the foreg01ng motloh as to each._ﬂrf.
"i of the grounds thereof are attached hereto as a. part hereof,

'"tvtogether with coples of dep081tlons, answers to. 1nterrogator1es,,"

' ;fand adm1531ons that are on file or-are‘flled:herew1th,,and copies-
'“'~_Eof prior patenta and publrcations that-are:also'relied'upontint?
'.support of this motion. | |
A separate memorandum in support of thls motlon forther jf
1eip1aina eaoh of the grounds therefor and is oelng‘frled by e;"-
'Df tlaiﬁtiff:coneurreﬁtly therewith. | o
o E N | Respectfully submltted

- MASON, KOLE}MAINEN RATHBURN & WYSS

One of the Attorneys for Pla1nt1ff
- 20 North Wacker Drive - Lo
.. .. .- Chicago, Illinois 60606
- OF COUNSEL: . . - - ¢ FInancial 6-1677"
John F. Pearne LT e
William A. Gail SR
McNenny, Farrington, Pearne & Gordon o
920 Midland Building -
Cleveland, Ohio 44115
623~ 1040 IR




iﬂz‘. Jahn F._ Feame S '

. MeNenny, Farrington, Peax-ne as Gam“an
920 Hidlams Bullding, - , s

. Glavelanﬁ ’ f}hia 111%115

. .”Beas,' Jahn:

.:"_52730._ Theae are exhib.ﬁss B--}EB, 39 am! 0, raspeat:.valy. 5
L Vex'y ﬁz-uly mum,

T amlﬁsa eapies of JFD drewd 50451; 527'20 amf'f';i_'_: T

- _Rﬂ?tiag o
: ;_::Emlwma




- Maroh 16, 1967

 Mr. Johm T. Eharmn

Ho¥enny, Far tan, Paaxm & @ardan
920 Midiand Building R
- Cleveland, Bhia %115

-_'Dsarsohm SRR o ST
- I amlwu eapiaa of exhibits 27 thrwgh 33, 36, SR
37, 41, and 45 through 48 from the Mayes depositions taimn o

. on behalf of Blonder-Tongue. Exhibits 38 through

i -glgayrints wh.ich we are having aaps.ed and will send ymx
ater, _ o

‘Vezv truly yam,
Richaxrd 5. Phillips
RSPilag

Emlasums

oct Mr. B@bﬂﬁ; H. m»




o you, let me know, =

S _suggestions before then.

 March 16, 1967

N s i

' nRy OXt ame =) an

920 Midland Building .
'Giavaland, Ohia khlls '

| Dear J@hna

o . Bob Rines aak&é that I senﬂ yau eapiea af the
tranaer&pts of the depositions taken of Paul Mayes. They
arve enclosed, I am reviewing our exhibits from these
‘depositions and will send you coples of those which I
“don't think you have, If there 13 anything further with
- pegard to the éepasitianﬁ which uaulﬂ be- of interast to

_ - B@b askad that I aheak with yau regarding your
--apinimn as to the most perbtinent prior art against the
Ishell and Mayes et al patents. We have to prepare a list
of exhibits by Mareh 25, I uauld appreeiate having your

! ~ Bob is alsa eonsidering the passibility of
'_uging DuHamel, Isbell or Carrel as witnesses at the tr&al.

R Have you contacted any of them? If so, have you 1earned

anything which yau believs ta be of 1nterest?
P - ' V@ry trulr yaurs,

D .;mnm S.'_-rhinips-
 RSPslag ’ S |
-Enmlasureu

jﬁm W.MMMK.MMB







LAW QFFICES

AXEL A.HOFGREN ; i .
ERNEST A.WEGNER HOFGEGREN.WEGNER.ALLEN. STELLMAN & McCoRD TECEPRONS
JOHN REX ALLEN FINANCIAL 6-1630C
WILLIAM J, STELLMAN
JOAN B. MecCORD
BRADFORD WILES )
JAMES C.WOOD CHICAGC 60808
STANLEY C.DALTON .

RICHARD §.PHILLIPS

LEGYD W. MASON

TED E.KILLINGSWORTH : :
CHARLES L.ROWE

JAMES R.SWEENEY : . " q
W, E.RECKTENWALD June 27 ¥ 1967

J-R.STAPLETON

20 NORTH WACKER DRIVE AREA CODE 312

WILLIAM R. McNAIR
JOHN B MILNAMOW
DILLIS V. ALLEN
W. A VAN SANTEN, JR.
JOHN R.HOFFMAN

RECEIVED
JUN 28 1057
R | .
Mr, Robert H. Rines Yo, T’En{vjﬁ:f’ AN DRINES
Rines and Rines THO BFFICE sQUazE, sgsToy
Noe. Ten Post Office Square
Boston, Massachusetts 02109
RE: UIF v. BT v, JFD

Dear Bob: | - "

* I enclose a copy of the decision in the Winegard
suit., I have read it very hurriedly. It is my initial
feeling that the judge did a good job of analyzing the
prior art and of applying 1t to the elaims,

Unfortunately, he did not even discuss the ques-
tion of Quarterly Report No. 2 and its effect as a
statubory bar. '
Very truly'yours,
‘:Du;£2

Richard S. Phillips

RSP:iag
* Enclosure

ee: Mr, I, S. Blonder (%)




e e i,

:[ﬁUNIVERSITY OF ILLINOIS
" POUNDATION, ‘

'fWINEGARD COMPANY,

”eof Illinois_Fouﬁdationg the owner by assignment of U, S. %
‘ Patent 3,210,767, issued to Dwight BE. Isbell on. October 5

%11965 (herelnafte* referred to as ehe Isbell Patent and attached

S0 . IN THE UNITED STATES DISTRICT COUR?E;? 7‘ ﬁww;i:) R R

. FOR THE SOUTHERN DISTRICT OF IOWA

. : . JUN 43 1967
DAVENPORT DIVISION

| E. VAN ALSTINE

S e N
| soumm msrmcr OF rov?;lxJ

o | "F° ”eﬁﬂCivil Nc;.3?695-n-'*””
~ Plaintiff, | e .
.,VSG‘ P

', MEMORANDUM OPINION °
Defendaqt

‘Thie action was brought by the plaintiff'Univereityiﬂ

-Athereto as Appendlx A),- agalnst the ‘defendant Winegazxd. Company
f?wherezn_the plelntlff Seeks a-ﬁxndlng,that eald patent has been;:i?:*:
;tand is beiné.iﬁffinged by.the'aefendanta- in itslanswer the‘i. -
2?defendant alleges;-inter alie;einvalidity of the patentﬂon.theiﬁi;;
f:grounds that the inﬁentionAWas disclosed more than one yee;  ?“L“
ﬁ?p;ier to_ﬁhe=dete:of the'apélication ferethe pateﬁt an@ thaﬁ,f?ifﬁe-—_
7‘ at the tame made, £he inventi;on was obvious to one -skillled‘ in
5f£he art. ‘Jurisdiction is establlshed by v;rtue of 35 U.S.C.
_i§ 381 an& 28 U.S. C § 13385.- i |
Inasmuch as the defendant -alleges 1nvalld1ty of the‘es3l”
ii?atent;as a defense, the Court.must_deeermlne initially whethere;fflﬁ,V

. - or not the Isbeil patent is valid. . General Mills, Inc. v.

‘Pillsbury Co., F.24. (8th Cir., June 8, 1967);

American Infra-Red Radiant Co. v;'Lambert'Indus.bInc., 360 F.24

977; 983-84 CBtﬁ'Cir.,lQGG),‘ Of course, a'patent, from the fact

of its issuance is presumed to be valid. '35 U.S.C. § 282;

. . . - : . B e R R grenlE e R T T




-f Red Radiant Co. v. Lambert Indus.,Inc., supra at 988-89.

.. patent office during the prosecutioﬁ of the application for

- Radio Corporation of America v. Radio Engineering Laboratories;‘;gﬁ“}&;

Inc., 293 U.S. 1, 7-8 {1934} L & A Products. Inc. v. Britt

' {--Te¢h. Corp., 365 F.2d 83, 86 (8th Cir., 1966}; AmeriCan_Infra—; ¥¥ﬁ?f ”

. However, this presumption of validity is weakened when, as in =~ = ‘|
:" this case, there are prior art references Or alleged disclosures .

b-;;of the patent before the Court that were not. considered by'the; ?J“":

. the patent. Imperial Stone Cutters, Inc. v. Schwartz, 370 ;fdf??fﬂ'

 F.2d 4235, 429 (8th Cir., 1966} ; American Infra-Red Radiant-Co.ﬂf‘ﬂ ﬁf‘"

- v. Lambert Indus.,Inc., supra at 989; Greening Nursery Co. V. l:}f;'ﬁil

“J & R Tool & Mfg. Co., 252 F. Supp. 117, 139 (S.D. Iowa 1966);fj;fﬁ fj.

© o aff'd __F.2d __ (8th Cix., May 9, 1967).

There are three separate conditionS'precedent-to

patent validity. They are: Novelty, utility, and nonobvious-*f“ ;

| * ;Qness. '35 U.8.C. §§ 101-03; Graham wv. John_Deere Co., 383=U.S;iiﬁ;ffi'“

1, 12 (1966); United States v. Adams, 383 U.S. 39, 48 (1966); ' ..

L&A Prodﬁcts, Inc. v. Britt Tech. Corp., supfa at 85. In
this case the defendant relies on lack of novelty (Title 35
' yY.S8.C. Section 102) and obviousness (Section 103) as'barring 5  o

" patentability. It is the opinion of the Court that the issue a

of obviousness is dispositive of this case. Therefore, that

.. issue will be first considered.

While the ultimate question of patent validity is one

of law, the determination of the guestion of obviousness lends

itself to several basic factual inguiries. Graham v. John

Deere Co., supxa at 17; L & A Products, Inc. v. .Britt Tech.

Corp., supra at 86. -In addition to'setting out the scope of

the patent in suit, the‘séope,and cdntent_of the prioxr art must




 be defined so that a determination can be made as to whetherrﬁ

 prior art would have been obvious to one ordinarily skilled in -

- the art;

";_ness test of 35 U S.C. § 103 has not.been met and the patent :
jlwxll be‘lnvalld.

'General Mlllstlnc. v, Pillsbury Co.,. supra.

© . wgipoles”

1. Generaily,

“the differenceSVbétween the patentfin suit and the Pertinentﬂ‘ﬂw“T: ”;

If such differenées as may exist would have'been?'

obv1ous to a person ordlnarlly Skllled in the art, the ObVlous- ;F

Graham v. John Deere Co. , supra, at 37,;;:j]

i

 Unidirectional Antennas" and relates to antennas designed for. = -

“the transmissicn and reception of electromagnetic radio'frequencyfﬁ”;f

signais. These signals are used for: the broadcasting of many

“types of communications including :radio and television signals. '’ -

' The Isbell antenna consists of a plurality of elements called

which are'arranged in relation to each other and

in this context, a simple straight dipole

antenna element consists of two elongated metallic conductors
(wires, rods or tubes) arranged approximately colinearly in such
a manner that there is a small gap or terminal between thedlr
inner ends, at which point a transmission line is attached.
familiar “"rabbit-ear" indoor television antenna is a simple

The

. dipole having its arms at an angle rather than in a'straight
" line,

When immersed in an electromagnetic field the dipole
element will intercept electromagnetic radio waves and produce
a voltage across the terminal. This voltage is carried to the

The Isbell Patent is entitled “Frequency Independent‘_i ;r_;

receiver by means of the transmissicn line.

~ The dipole antenna _n'”‘

" element,

radio energy from the atmosphere to a limited extent,
less of the freqguency of the energy being transmitted.

"like any other electrical conductor, will intercept

regard-
There is,

- The Patent in Suit . _ ' : f'_ ;{f*:ff”";“

kit g er ot et et v e ke e K

howaver, a special condition, known as "resonance", in which' the
dipole is strongly receptive, which occurs when the dipole is of

. a particular length in relationship toc the wavelength of the _

radiated energy. This condition occurs primarily when the over- . -
all length of the dipole is one-half of the wavelength of the ‘
radic wave. . Thus, it is apparent that a dipole can be "tuned"
for. optimum reception of a particular radiowave freguency by

AR adjusting the overall length of the dipole. The relative ability

I R of one antenna to produce a signal (i.e., a ‘radio freguency

R voltage) at a given location distant from the transmitting sta-

-

L . N . X » * ) ’ . g ’ A
tion in comparison with another antenna similarly located is =
measure of the antenna's "gain," a technical term used in tho
industry in reference to an antenna's signal-producing capapilities.

B e T Ty A L e e




: - ing fed by a common feeder (transmission line) * % »

connected to each other in a particular manner. Generally, as

. stated in the patént specification, "the antennas of the inven-

tion are coplanar dipole arrays consisting of a number of

dipoles arranged in side~by-side relationship in a plane, the

' length and the spacing between successive dipoles varying accord- '

}‘:ing to a definiﬁe mathematical foerla, each of the dipoles be—“;;j,fﬁ

L}
.

o According to the patent specification,

The lengths of the dipoles and the spacing bétween
dipoles are related by a constant scale factor~7’def1ned
by the following equatlons. -

e L) DSt
bLn AEn

where 77is a constant having a value less than l In is

L(n+l) is the length of the adjacent smaller dipole,
ASn is the spacing between the dipole having the length
In and the adjacent larger dipole, andAS (n+l) is the
spacing between the dipole having the length Ln and the'
-adjacent smaller dlpole.3 .

5 _The feeder or transmission line consisté of two conductors, one
of which is connected to the inner end of one-half of each dipole,’. .
" the other being connected to the inner end of the other half of

‘the dipole, and transposed between cohanections of successive

dipoles in such a manner that each conductor is connected alters

nately to the left and right halves of successive dipoles.

(See Appendix A, Fig. L.) | f : C

Antennag designed in accordance with the patent speci-

fications are claimed to have unidirectional :.radiation patterns

and high quality performace which are, over a wide band of
freguencies, essentially independent of the freguency of the

electromagnetic radio waves being transmitted or received. An

2, 1Isbell Patent, Col. 1, lines 1l4-19. See App. A.

3. Ispell Patent, Col. 1, lines 50-62. Sec App. A.

the length of any intermediate dipole in the array, ‘_“?_jf'J




~antenna with such characteristics is, of course, desirable.

o when the reception of many different frequencies is required .ij7" ~

as one such antenna may be used in place of many antennas

which are each capable of receivihg a limited.nﬁmber of fre-'

| © quencies. Sinég VHF television signals are_broadéagt over

o a range.of freguendies of 54 megacyles/secon@_to 216 mega—\ :'
.' _cycles/second? an antenna capable of feceiving high quaiityj

- signals'with:uﬁiform.performance_Characteﬁistics in that réngef}_?“
}of.ffequéncies-WOuld be of-éommercial utility. . This is .
‘particularly true in‘respect to the reception of color'teleyi— ,“

- sion signals where the minimum standards of performance are

higher than those required for satisfactory black and white ' .

television reception.
There are fifteen claims in the Isbell patent. See';ff-'

-ifllAppendix A. All of the claims except numbers &, 7 and 8 are

claimed toc be infringed by one or more of twenty-two models

- of defendanﬁ‘s antennas which are designed:for‘the reception

.. 0f television signals.5 Specifically, all twenty-two models

4. Channels 2-6 broadcast over radiowave fregquencies 54-88
megacycles/second, each channel being assigned a band 6
megacycles wide in which to proadecast. Thus, c¢hannel 2 _
broadcasts over the range 54-59 megacyclés/second; channel -
3, 60-65 megacycles/second; etc. Channels 7-13 broadcast

'ﬂ over frequencies 176-216 megacylces/second, with 89-175

megacycles/second being assigned to non-television broad-

- casting. While some of the antennas accused of infringing
are designed for the reception of VHF and UHF (470-890
megacycles/second) signals, it is only the VHF sections of -
these antennas that are alleged to be 1nfr1ngements of the

" Isbell patent.
Sw‘ The Winegard antennas that are alleged to be 1nfr1ngements

- of the Isbell patent are the models with the following numbers:

Chromaflex . B~445 _ - R.,C.A. 10-B-200
" - B-5350 C " 10=-B-300 .

% B=555 IR 10-8-400
“ . B-g6O . .. " 10-B-1010
" B-770 - .. 10-B-1020
weo . Belos - ., % 10=-B-1030
' " © B-335 . " 10-B~1040
' Chromatel cT-40 .o 10-B&1050
.w - o?e80 oo™ 10-B3ll20
e CT-90 R 10~-B~1130
St Geel00 e 10081240




are alleéedtto be literal infringements of claims 14 and 15
and also within the inventiQe concept of claims'l-s and 9-13.
In addition, one of the antennas, the chromatel CT-100, is
allegeq‘to;be a literal infringement of claims 1, 2, 9, 10,

11, and 12. It should be noted here that while the portioms . =

- - of the antennas which are charged as infringing are designed

solely for the reception of VFE television signals, the Isbell '~

antemna is not so limited. It is designed both as a receiv-

ing antenna and a transmitting antenna for use in an unlimited 1 . i

range of frequencies. For example, the specification indicates 3

that the antenna haﬁ,very high performance characteristics over -

‘ o
as high a range as .1100 to 1800 mc/sec.
. Prior Art

Four prior patents are cited in.the patent as having - L

been considered by the patent examiners. One of these patents,.
" five other ' U. S. patents not referred to by the examiners, an
.. article published on March 31, 1958 and three antennas in use .

”"prior to 1959 are among the referencesffelied upon by the defend- - -

ant as revealing the prior art at the time of the invention. &an

examination of some of these references will be helpful in

idefining the state of the prior art on May 3, 1960, the date of -« .

the filing of the‘application for the patent.
The Katzin patent (U.S. Patent No. 2,192,532, the

first page of which is attached hereto as Appendix B) cited

| by the patent office reveals an antenna consisting of an array

of dipole elements of different lengths arranged in a side-by-
side relationship in a plane. While some of the illustrated
embodiments of the Katzin invention show antennas having several

elements of one length arranged parallel to several elements of .

g TSBell Patent, Col. 2, lines 47-52. See App. A.




another length, one illustrated embodiment (Figure 3c, Appendix =
B) shows an array described in claim seven of the pateht as being- 

"a pluraiity of aerial elements, all of differing length, con-

‘tinuéusly tapering in length from one end of said antenna to6

7 .
the other * ¥ % %  'The patent also suggests, in claim 11
thereof, that the spacing between the shorter elements may be i:f”'

, _ _ . . 5 .
less than that between the longer elements.  The teaching of

“the Katzin pateht is that if elements, or groups ©f elements,

of differing lengths'are combined into one array, each of the
elements,'or groups'of elements, "will respond most efficiently'“

tO'its'corresponding band of frequencies, so that the combina-

- tion of two or mbre'such groﬁps *# % % will give the result of

a Lhigh response for a wider fregquency band."

One of the antennas cited as prior art by the defend— jKT'
ant is the Channel Master "K. 0." antenna model 1023,'produced_],. o

and marketed by the Channel Master Corporatioh of Ellenville,

';"‘3. Y. between Septenber 1954 and December 1958. A schematic
* diagram of this antenna,'Exhibit DX-G-16, is attached hereto as . -

. . . . ‘ ' ] 10 . E
© Appendix C. This antenna is an array of folded dipoles,  each -

7. . U.5. Patent No. 2,192,532, p. 2, Col. 2, lines 54-58. . :
8. U.S. Patent No. 2,192,532, p. 3, Col. 2, “lines 5-14; See also
Pig. 3d, App. B.

.. 9. "U.S. Patent No. 2,152,532, p. 2, Col. 1, lines 16~-2%.
© . 10. Folded dipoles are simple dipoles, see n. 1, supra, which

have been altered by adding another conductor in such a manner .
that it is approximately parallel to the simple dipole and
attached to the outer ends of each Half of the simple dipole.
The resulting structure is an elongated loop having a terminal
point midway along one of its longer sides. (See App. C)
Folded dipoles have somewhat. different characteristics than
straight or simple dipoles, the primary differences being that
folded dipoles have better performance over a greater band-
width of freguencies and that folded dipoles have a greater
resistance to the flow of electric current than do simple
dipoles,[-This'resistance to the flow of current is known as

" impedence."” In order to achieve the maximum transmission of
the signal to the receiver, the impedence of the antenna, the -
. transmission line and the_receiyer'should be as nearly egual
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of a different length, arranged in a coplanar side-by-side
relationship decreasing in length from one end of the array to -

the other. The spacing between the dipole elements is irregu- -

.~ lar, the elements not being equally spaced and the spacing not L

© varying progressively from one end of the array to the other.,

The feeder or tyansmission line running between the elements |

" .consists of two conductors, one of which is connected to one
~end of the folded dipole at the terminal point, the other con= "

_ nected to the'othér-end of the dipolé}at the terminal point, and , “

transposed between dipoles such that each conductor is alter-

“nately connected to the left and right ends of successive

dipoleé., Transposéd feeder iines are also shown in the Koomans

Patent - (U.S. Patent No. 1,964,189, the_first page of which is

attached hereto as Appendix D) and the Winegard Patent (U.S.

‘  Patent No. 2,700,105, the first vage of which is attached hereto

as Appendix E), both of which are cited“as prior art by the defend-

ant. The White Patent {(U.S. Patent Nb. 2,105,569, the first page B

of which is attached hereto as Appendix F) also uses transposed

' ‘feeder lines in conjunction with dipole elements decreasing in

' length from one end of the array to the othér. However, the

White array is oenter-fed," that is, connected to .the down

' lead transmission line which leads to the receiver, at the center

of the array., rather than at the end of the array.  The anten-

' nas described in tﬁe-Katzin,,Koomans, and Winegard patents
noted"above and the "K. 0." antenna, as well as the Isbell antenna,

‘are all fed at the end of the antenna having the smaller

10. (Con'd)  as possible. Television transmission line and

receivers have an impedence set by FCC regulation at about
300 chms. A simple dipole has an impedence of about 75
onms while a folded dipole has an impedence of about 300
chms. . B : ' o




-according to,thé thecry that an anténna “design cell"

‘elements. o A i

The article cited by the defendant Winegard as prior

»

- Lart is "Logarithmiéally“Periodic.Antehna Designs" published by

 .R, H. DuHamel agd.ﬁ. R. O:e on March 31, 1958, This article
'exéléins the'elements-of.the theory of logarithmically periodic"
(log periodic) antennas and tﬁe.development of several such

‘antennas. Generally stated, log periodic antennas are designed 5 fQ

11

. high performance characteristiecs for reception of a limited

band or period of radioc frequency signals, if altered in all
o .

‘dimensions by a constant scale factor will have high performance

characteristics for reception of a band of signals having wave- -

lengths which_vary from the wavelengths of the first band of

frequencies by the same constant scale factor. Thus, accord-
fing tolthe theory, if an antenna design cell has certain charac-'

" teristics for reception of particular Ffrequenéy wavelengths,

~an antenna geometrically similar but reduced in all dimensions
by a scale factor of .5 will have similar characteristics for

~reception of frequencies of wavelengths half those of the first.

The theory continues that if a particular design cell is reduced

‘successively by‘é constant scale factor which is less than 1,

‘and repeated periodically in one antenna “arxay", the array

will have the characteristics‘of the design cell over a broader‘ ;~'
band of freguencies which is limited only by the largest and

smallest of the geometrically similar design cells which are

11, The term "design cell" is used herein to refer to a struc-

‘ tural unit of an antenna which is capable of receiving and-
transmittingelectromagnetic radio energy. A simple or
folded' dipole and an adjacent section of transmission line
are examples of such antenna design cells. A particular
‘antenna array may be composed of one or more similar ox
dissimilar design cells. ' -

having 7 i
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repeated in the arréy. éecause the performan&e of the

antennas so desigﬂed is Eheoreticaily the éame cver any band

of frequendiesAfor which the antenna is‘designed the anteanas
are termed Frequency Independent Antennas. Thé appiication of
this theory to antenna design éppea?s_to-be limited'only_by_the..
conditidns that the design celi used must have uniform pe;fo;—'
mance over a single pericd and thét the~ove?all array, the .
periodic repatition of.the cell, not céuse‘an “end effect“lzl
that would destroy the freguency indeéendence of the array.

The formula set out by DuHamél and Ore as defining the
relationship between the ﬁepéated, or periodic, design ceils is:'
7= {%ffu-, which defines a constant‘pr0portional relationship
bétwe_._en';like elgments of the design. In this case the formula
relates to the radii of circ&lar structures.. Of course, in the 7
case of geometrically similar désigns all dimensions of one de;
sign are proporﬁionaliy egual to all diﬁensions of the 6ther H
similar'designs; That is, they must all vary propoxtionally.
The theory of the log peribdic antenna ?vas adoptéd Ly Ishell .
in his work and the formula,  7ﬁ= Lines) AS(ren)

. Ln : &8}1,
where 77 1s a constant having a value of less than 1, can be

“l2, Very generally stated, "end effect" is & term used to
describe a bouncing back and forth, from one end of an
antenna array to the othex, of any energy that is not fully
transmitted or absorbed by the elements of the antenna as
the energy travels initially along the antenna. This bounc-
ing, or reflection, back and forth may cause shadows or
ghosts in the reception of a television picture. Thus, in-
order to avoid this end effect an antenna should be designed

- to have sufficient elements t0 radiate or absord all cf the
_enerdgy as it passes from one end of the antenna to the othex
so that thére will be no such reflection of the energy back
down the antenna., : ' o ' '
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- Isbell Patent w;ll result from a comblnatlon_or the dipole array -

of Katzln-with the transposed feeder line of the Channel Master.

" ments of differing lengths which decrease in length and spacing -

~and 1l of the Katzin patent), fed at the small end of the array

=11 -

" seen to be aISimple-adqptation of thehDuHamel-Ore formulal3 and

its:mathematiéal_equivalent.5

The Invalidity of the Patent

o Keeping in mind the priox art previously discussed, it . o

can be seen that an anuenna with the general parameters of the

"K., 0. " or the Koomans or Winegard Patents. Such an antenna would

consist of a coplanar side-by-side array of straight dipole ele- " .

from cne end of the array to the other (as disclosed by claims 7 -

by a two conductor transmission liné_that is transposed between

~

: )
successive elements (as disclosed by the Koomans and Winegaxrd

'- Patents and the Channel Master "K. O." antenna). Furthexr, if

.13, While DuHamel and Ore defined_circular3structures-by relat-

ing the radii of different parts of one cell to the radii

of another, Isbell has defined linear structures by relating

the lengths and spacings of one désign cell to another. That ¥
" these are alternative means of expressing the same mathe- .
matical relationsip is evident from an examination of Figure

1 of the Isbell patent and the discussion, found in Col. 1,

iline 63 to Col. 2, line 2 of the patent, relative to the

distance from the base line 0, in Figure 1, to the dipole
" having the. length Ln. If the distance from the base line

0 to dipole having the length Ln were the radius of a circle
having its axis at line 0 and its circumference tangent to

the same dipole, the distance represented by Xn ("the dis-

‘tance from the base line O to the dipole having the length

Ln", see Col..l, lines 71-72 of Appendix A) would be egual

to Rn, where Rn is the radius of the said circle having its

axis at O and its circumference tangent to the dipole of.

length Ln: then, it is easily seen that the formulas ?Jg ?ih*ﬁ

: : y n

(Isbell)and 7Jw-_mJZAiLL . {DuHamel & Ore) ‘d.
are different but equal matﬁlmatlcal EXPIESSlonS of the
.same proportlonal relationship. .
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the.length and spacing of the dipole elements in such an antenna

‘are adjusted by the log periodic_thebry of.antenna design which

dictates that the periodic or repeating cells (here a dipole ~" ffv'ff

element and adjoining section of transmission line) shall be

geometrically similar and related to each other in size by a - H

cbngtant.scale fééﬁér, the result is the Isbell antenna dis-
closure. It is thus apparent thatthe:Igbell anteﬁna is a cdm- .
binatiqn.of\elements; alI known in thé prior art aﬁd also ﬁhét
these knoﬁn élementé-?ére comﬁined in_the‘isbell antenna in.a.:

mannér'dictated‘by.a'theory also known in the prior art. There- -

fore, the critical question is whether such a combination would =~ i

have bheen cbvious to one reasonably skilled in the arxt of antenna ‘j  

design. United States v, Adams, supra at 50~52; Kell-Dot Indus., . .

Inc. v. Graves, 36l F.2d 25, 30,(8th-Cir,, 1966); Infra-Red Radiant

Co. v. Lambert Indus., Inc., supra at 988. Those skilled in the

'_art at the time of the Isbell application knew (1) the log periodic.

method of desiqning freguency independent antennas, (2) that
antenna artays consisting of straight dipoles with progressively

varied lengths and spacings exhibit qreéter'broad Dand character-

istics than those consisting of dipoles of egual length &nd 5pace

ing and, (3)”that a dipole array .type éntenna having elements

'spaced less than 1/2'waveléngth apart,éould be made unidirec-
o : : b .
 -tional'in radiation pattern by transposing the Féeder line

‘between eleménts.and_feeding the array'at-the end of the smallest

element.

It is the opinion of the Court that it would héﬁe been

obvious to one ordinariiy skilled in the art and wishing to

design a frequency independent unidirectional antenna to com-

bine these three old elements, all Sﬁggested'by the prior art




. s B 4 ' .
references previously discussed. = Thé test of cbviousness is

the proper test to.be applied in determining whether a new cOm;"

bination of known elements is patentable. American Infra-Red

Radiant Co. v. Lambert Indus., Inc., supra at 988. When one

skilled in the art with the prior art references before him

could have, without the exercise of inventive faculty, combined

' o 01d elements Xnown in thé art to produce the plaintiff's "“inven-

tion," the "invention" does not rise to the level of patentabiliﬁy

notwithstanding the fact that it may be an improvement over the

14. It should also be noted that the File Wrapper of the Isbell

- patent indicates that on November 9, 1960, all original 9 claims .

(final claims 1-8 and another never approved) were initially
rejected by examiner G. N. Westby as being met by Katzin (Patent
No., 2,192,532, App. C) in view of other patents teaching the
crossing of the feeder line and the use of straight tubular con-
ductors. On May 10, 1961, Isbell submitted an amendment to the
Patent Office wherein he argued that "there is certainly no teach-
ing or suggestion in the Katzin patent of an arrangement in which
both the length of successive dipoles and the spacing between said -
dipoles vary in a manner such that the ratio of the length of '
adjacent divoles is a constant which is also egual to the ratio-
of the spacings between zdjacent dipoles. Unless both of theése
conditions are met the antenna does not have the remarkably wide

" band paths, the high gain and the directivity exhibited by the -

antennas of the invention." (Emphasis in the original). Subse-
quently, original claims 1-8 were allowed by examiners H. XK. '

“Saalbach and E1i Lieberman as were 7 adaltLOnal Clalms added as

a result of an interference proceading and further amendments by
the agpl;gant, It appears, thus, that the above argument in .
regard to the constant proportlonal relatlonsﬁlp 6f +he lengths
and spacings of the elements and the importance of such relation-:

‘ship convinced the Patent Office that the Isbell disclosure was

patentable. However,. theré is nothing in the file wrapper to
indicate that the patent examiners were aware of published work
of DuHamel and Ore, their fermula, or the log periocdic theory of
antenna design all. of which was a part of the pxlor art at the

" time of the appllcatlon.
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prior art. Kell-Dot Indus.}Inc{ v. Graves, supra at 29. - The

Court, upon full consideration of the record herein, finds that

the disclosure of Isbell's Patent No. 3,210,767 is lacking in
the prerequisite non-obviousness and is, therefore, invalid.

Inasmuch as an invalid patent cannot be infringed,

Imperial Stone Cutters, Inc. v. Schwartz, supra at 429; Kell- -

and conclusions of_law pursuant to Fed. R.‘Civ._P; 52(a).

‘defendant with costs, exclusive of attorney's fees, taxed to o

Dot Indus., Inc. v. Graves, supra at 28, the guestion of in-

fringement is rendered moot and is, therefore, not decided by.

‘+his Court.

' The foregoing shall constitute the findings of fact .

IT IS ORDERED that judgment will be entered for the

the plaintiff.

J .
) ¥ day of June, 1967.

| / / 14 /‘C.HI‘EQ JUDGE

Dated this

\
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atented Oct 5 1965

A ’ : T 'n‘m} the hase hm. to the adjacent smalIcr dmo[c, and r~ u,
- IU 757 ‘ has the significance prcwouqu given.
- RLQ ‘-'*\CY X\LE{_;' \\ ELU\IDI EC"IO\'A* The radiation pattern of the antennas of hc invention,
CENDNS C 2, having the geometrical 'rclmaonshm among the several
'Dw:g,ht . Ysbeih, Seattia, Wash., assignor to The Univir. parls as défined above, is unidireetional in the ne
; b , gative
;ﬁ‘};;.sﬂ..no:s . Ofndmo‘." & 1§n-p rofit cm‘porano.n °f~ X direction, i.c., exlending to the’ lcf_L from the narrow end ;
Filed Moy 3, 1950, Ses No. 26,559 - .- 0F the antenna of FIGURE % : St
i5 Ciaimis. ((_1, 343=T92.5) - o The construction of an- actual antenna mndc in ac-
: " cordance with the inveation is shown in FIGURE 2. In
This inveation relates 10 nnl»n’mx. and more parncu- 10 this anleraa the balanced Y¥ne consists of two closcly-
_larly, it relates 1o antennas having unidirectional radias - spaced and parallel electricaily conducting small diamcter
tien paiterns that are essentially independent of [rgqucnuy tubes 17 and 18 1o which are atfached the dipoles, each
over wide Eandwidihs. ¥ of which consists of (wo individual dipole elemeats, e.g,
The anteanas of the invention are coplanar dipole are. 32 and 193, 21 and 21a, cic, - It will be nowéd that each
rays consisting of a number of dinoles armnped in side- 15 of the two clements making up one dipole is connected *
by side relationship in a, plape, the Jengih and the space . 10 a different one of said conduclors 17 and 18, in a
ing between successive dipoles varying according to a - direction perpendicular to the plane deterpiined by said -
" definite mathematical formula, cach of the dipoles being . conductors 17 and 18, Moreover, considering eilher one
" fod by o common féeder which Intraduces a phase reversal of 1he conductors 17 and 18, consecutive. dipole clements
Cof 180° belween connections 1o successive dipoles. The 20 along the. lenpth thercof extend in appofite directions.
aniennas’ of the iveation provide uniditectional radia- It wiil Lc seen that this conmrucuop has the eifect of
‘tion pmcms of constant beamwidth and nearly cgnsmm alternating the phase of the conncction between sticces-
mpu: mpcn.nnuz.s over-any desired bandwidih. sive dipoles, as dcpiCth schematically in FIGURE 1,
- The invention will be betier uhderstood from the foI-. .- Although the dipoles of FIGURE 2 are not precisely co- -
lowing detniled description Iher»of taken in conjunction "5 planas, differing therefrom b}' the distance between’ the
with the -mco-np;mymg drawing, in which: . " parallel conducters, in practive this distance 15 very small .
FIGURE 1 is a scheraatic plan view of an antenna o $¢ that. the dipole clements’ are suasx.nna‘ly coplanar
made in accordance with the principles of the invention; | and the advaniages of the invention are maintained, Tho
FIGURE 2 s an {somelric view of a PI’SCUC&I. antenna . Antenna of FIGURE 2 may be conveniently fed by

embogym the inveniion; and 30 means of a coaxial cable 22 positioned within conductor |7
FIGURES 3 and 4 arg radiation patlerns of a T.ymcal - 18, the central conductor 23 thereof cxtending to and
anienna, in the E plaae and H plane, respectively. - making elecirical connection with conductor 17 as shown,
Referring 10 FIGURE 1, it will be scen that the an- ~ AS &a.cxample of the invention, an antesna of the -
tenna of the invention was composed of a plurality of - iype shown in FIGURE 2 was tonstructed using 0.125
dipoles 10, 11, 12, etc,, whick are coplanar and in paral ‘85 inch diameter .ubmg for the balanced line and 0.050
‘lel, side-by-side relationship, It will be noted that the {nch diamcter wire for the clements, The clements were
+ lengihs of the successive dipoles and the spacing between © altached (6 ihe feader line with soft solder, and the array
“sthese dipeles is such 1hat the ends of the dipoles fafl on - was fed with mirfature couxinl cable inserted through .

.a pair of siraight lines which intersect and form aw™ = ©One of the balanced line conductors. The antenna was
“angle «. In the preferred embodiment the antenna is 40 defincd by the paramelers r=0.95 and a=20°", The an- =

symmeirical aboul a line passing thiough the m.apomts ;- tenna bad a total of 15 dipeles, with the longest dipols
< of the dipoles, as shown, : .o+ element being 2342 Jong, while the shortest clement was

The antenna js fed at its narrow end from a convea- . -one-half of tals length, or 134", Tbe array was 742",
" tional source of cnergy, depicted in FIGURE 1 by aliers long . A . ]
"nntor 13, by means of a balanced feceder line consisting €8 Typical radistion patteras for the above-described
» of conductors 14 and 5. It will be scen that the feeder sntenna in the E plane ‘and the H plane are shown i

hnc_s 14 and 16 are allernated between connections 1o FIGURES 3 and 4, tespectively. These patierns weie
conscoutive dipoles, thereby producing a phase feversal | found fo remain cssentially constant oyer the band of
between suchl conneclions. about 1106 to 1800 mc./sec. The minimum froni-ice =~
 The lengths of the dipoles and the spacing between 50 back railo over this band was 17 db and the directivity
dipoies ‘are elated by arconstint scale facior + dcnncd over the range from dbout 1130 {0 17350 mc./sec. was
by .hc followm., tquations: - 2 betler than 9 db over isotropic. .
L( Lisy_ A"‘( L R v The performance of the sbove-described anicnna

[ . Sollben L oo clearly indicales that the antennas of the invenion pros

ST LTRSS ) 08 vide excellent rolatable beamis for tise. pirticufarly fn the

where ¢ is a consh':t baving a value less l‘ﬂn 1, L, " HF to UHF spectyum. In comparison 1o the well-known
- the leapth of any intermediate dipole in the amray, I_m.y, ~parasitic types of antennas which bear somc resemblanco
is the length of the adjacent smaller dipole, ASy is the ° 1o those of the Inveniion, such as ihe Yagi arcay, the
spacing between the dipold having the length Ly, and the antennas of the invention provide a much wider band-
ad,:.c.:nt larger dipole, and 48444 i the spacing between 60 width with essentially comparable di n.c:mty Ad\:m-
.Ihc dipele having gh‘_. lenpth Ly and the ud;;;ccm. smaller v {2 ausly, j{gi‘{u"ul“ e antennas of the jave

“dipsle, T voone edjusting fof thelr peferntance gVer B W
« To-will be scen from. the geometry of the antenmas, as - - \widih, compared io the parasitic tyses which must be
“piven .xbovci.‘l that the distanee from the base ling 0 at the | adjusted by cut-and-ry procedures Tor ench frequency,
‘vertex of the angle & 10 the dxpolcs forming -the “”"'Y @ Fyriher experimental work with other antennas similar
e d"mcd by mc cquauon o oo o that deseribed above has indicated that the preferred
. Kean L o, o e values for the parameiers which define the antennas of
- - s S .7 the inventon include a range of values for angle = bes
. Y . o L g R
. VR * 7, iween about 20° and 100°%, with = baving a value between

- 70 E
-w‘ncr\. Xnis :hc distance from the bme 1mc 0 to the dipole . about O.E_ nr}d 1bou§ 0,95, 'When these parameters have
havmg tic length I.a, xmm is thc carn.spondmg umnncc . ~aolues within the preferred sanges the antennas wero .




.‘:‘.'_ . 3 . .. .‘ . T

“found to have cxsentially freguency. independent pers

. bc:chn s:nd dlpolcs bcmg gwcn by lht., forimula

R A‘\fn‘-l'l

<.where A8, is the spacing betweed the dipole having ihe
“lengtheL, and the adjacent larger dipole, AS,;1 is the

“ adjacent $smaller dipole, and = has the significance previ-
ousiy assigned, said dipoles 'm.inh fed in series by a com-
“mon feeder which ahcrnalcs in phiase between successive

. The array of clmm 1 whacH is sy'nmc:ncal ‘about a

array,

array of a plurality of ;u‘mamul.y coplnnm and parallel
dipeles of progressively increasing leagth in side-by-side
reiationship, iheends of sald dipoles falling on a V-shaped
'line forming an asgle « al its veriex, he vaiio of the
lengths of any pair oi adjacent ‘dipoles being gwen by

1

lncformu]a ST ey
: : ér.,_»__u_r S

‘where Ly is the lenath of the laager dipole of the pair,
Lineyy is the Ionpth of the shorter dipole, and ris a con-
"stant hnvlng o value less than I, the dipoles in said array

1807 in phase between successive dipoles.

4, The antenna of claim 3 in'which the angle « has a
© value between-adout 207 and 100" snd the constant »
" has a value between about 0.8 and 0,95,

3. The antenaz of claim 3 in which said fecder is a
balanged hnz. which twisly 180, beiween the ¢onnections
to successive dipoles,

* - & A broadband umdzfccuon..] ant chnia comprising &
- balaneed feeder line consi
5 straight and parallel conductors, a plurality. of dipoles
cach couslsu..g of two dipole clements, ane of which
. elements s connected to oac of said conduclors, he

“to the other of said conductors, the elements of any.
the plane determined by said conductors, consecutive

opposite directions, the ratio of the lengihs of the eles

" spacing between the dipole having the lengih L, and the’

ing of two closely spaced,”

dipole elements on each of said conductors extending in

: 3',2‘10,707'-‘ :

“formance over any desired Bandwidih,  The wpper and formula : . Ve
lower limits of the bandwidihs may be adjusted s desired : j 1 Yo
i« by fixing the lengths of the longest dipale and the shortest . =+ : LA ; °
dipole, respectively, It has been determined experi- 5 - - e v o
.n-..;n:.:\lly that t‘hc longest .(Iipoic element shaulq t:»c DT where J, is th leagth of s L'Ir:mcnfL o:f'.an):}' dinole in e
Cproximately 0.:.7 wav:lcn,'_znl'} long at the Ic:\\vcr ]:m‘ut and s, antenna, fn.p I8 thc'lcnglh of an clement i the sdjacent
" the shorlest cloment should be about 0.38 w.wc:cnglzh smaller dipole andr 35 a constant having'a value less than
dong ab the upper limit,  hloreover, in arder to provide “I, the spacing beiween s:nd dlpolcs bemg gn’nn by lhc
-4 suilable front-to-bock ratio at the low frequency limit. g9 formula .. ) "
there should be at least 3 dmo.c.s in the array and prefers ‘ ' R R
-ably aboul 10 10 30 dipoles, - ' .:\S(,,H, ' .
. 'I] ¢ farcgoing detailed duscrmuon has been given for | s,
Uelearacss of undersianding only, and no unnccessary lim-t -+ - i - R P i
itatioas should be understood therefrom, as modifications 15 Where A5, is the spacing between. the' dipole having the
will be obvious 1o those smllcd in the art. 20 element length £ and the adjacent larger dipole, A5
What is claimad is: o ) is the spacing between the dipole huving the clement
27 1. A breadband unidirectional antenna comprising an Lng.h I, and the adjacent smaller dipole, and  has 1hc
“array of substantially coplanar and Pli'.llu.l dapolcs of . . significance previously assigacd,
pi‘ﬂh[c55iVC|y increasing length and spacifg in sidesby=. og 7. The antennd of cliim 6 wherein r has a value Of
:side reialionship, ihe rutio of ihe- lengihs of aay two ad- - about 0.8 t0 0.95, :
a:cm d;polcs bung given by the fommh S - 8. The antenna of claim 6 whcrcm s’ud I’ccd:.r Imc
' . . conductors are tubular,
L(,»n 9. An acrial system including.at least-one set of -nr..llcl
5 a5 dipoles spaced along and substanially p&.rpcnuncuhr to

where Ln is the cnglh of any interpiedinte dipole in the ™
array, “un»l) is the lengih 'of the '1d,n:c“l smaller dipoi\.'_ )
and ».Js a constani having a value lessthan 1, the vncmg

}mu .passing. Ihrou"‘l I‘nc midpoint of each dipale in the

30 A brmdh.md um\nrcclsoml anfenna compmmo an-.

being fed in series by a common fecder which alicenates . o

menls in- any :\Vo :\dj.mcnl dspulw bcmg gl\‘cn by :hu

to which the halves of the dipoles are connceled o their

- iagreasing substantislly logarithmically. from the.ldon

. gp nected end of the feeder 1o the other end and the dipale

.. feeder connections buing crossed over one another, be-
tween adjacent dipoles, the spacings between which also
increase substantially logacithmically from said comcch.d

. end to the other end, R

g3 10. An anlenna system for wide-band use comprising
s plurality of substantally parallel conducting dipole
elements

_ halves, a two-conductor bplanced feeder having onc.cons

.40 ductor connected 1o each of said elements at subsl..mhlly .
the inner end theieod, cach of said dipole halves ia a pair -

being conaceied o a dxﬁcr\.nt fecder conductor, adjacent
dipole clements being reversely connecied to different con-

. said feeder, the clements of each pair being of substans

“tially cqual length, adjacent dipole elements of differdnt -

" pairs giffering in length with respect to each other by &
substantially constant scale factor, the selective spacings

© 50 between adjacent digoles geacrally decreasing from one

end of the fecder to the other with the greatest spacing

.. being between the longest dipoles, and means {0 connect .,

“the feeder to an oxterpal circuit ut substaniially the loca-
tion of the smallest of the dipole ciements.
Il, An anlennu system for wide-band use comprising
. a plurality of substantially parallel conducting umo}
. elemienis arranged in substantiatly collinenr pairs, The ops
voposite dipole elements of each palr constiwling dipole

&
[ 71 S

. halves, a two-conductor balanced feeder having one con- . © -
00 ductor coanccted (o cach of said clements at substantially -

the inner end thereof, each of said dipgle halves in o pair
... being connecied 1o a different feeder conductor, adjacent
dipoie elements being Jeversely CQH'}QHM to different

conductors of the feeder, sald dipole elements being sclees |

63 tively spaced along and subxlnmily p;rnnduul.\r o

ather clement o‘,-ng connected direetly opposite the first -

dlpolc cucndm_g in opposite divections perpendicular w

said feeder, the elements of cach pair being “of subsian-

‘ _h.’\lly cqml la.n'*lh, adjncent dipole elements of different .-

pairs giffering in Tength with respect o each othes by a

between the dipoles along the feeder differing from each
‘ather also by a substantally censlant scale faclor, she
aredtest spacing being between the longest dipoles, ands
meany 1o conncel the Teeder 10 an external ¢irculr at subs«
stantinlly the loeation of the svallest of the dipoles,
12, The acvial system of ¢laim 11 ia which said scale

v

T4

-

the longitudinal axis of & two-conductor halanced feeder -

Linner ends, sald dipaies being of different electrical fengths

arranged in substantially collinear palrs, the -
opnosite dipole elentents of each pair constiwuting dipale - .

duclors of the fecder, said dipole clements being selee- 7
43 tvely spaced along and substantislly perpendicular to 0

substantally constant seale faclor, the seleetive spacings

.
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“an army-of at least three linear aubstantiuily paraflel
Cconducting dipoles, ench dipole being eomposed of two
©apposite substwatially collinear comducting eleiienis, &

- nected 10 2ach of said elements at substaniindly the inner
-end thereef, adjaceni parillel dipefe elemenis being re-
. versely connccied to a dificrent conductor of the feaer,
the two claments of ench dipoie being of subsantinily
cequal lengih and successive elemenis being ol lenzihs
which differ from onc dipole to the next by a \ubamnl:.\lly
Y constant scale factor within the range from about 0.8 10
aboul 0.95, the dipoles being spaced from each other in

"+ gion of the smallest dipele elements,

- lse An antennd sy\lcm for wide-band use comprising
"o minimum of three pairs of lincar substantiully parablel
- tonducting clements arranged substantinbly copi.m.:rly,

“halves of a dipole, & two-canductor feeder connected (o

. the inner ends of said collingar pairs of elements, ad- 2
jacent mml.cl clemenis being connected 1o ditferent con-_'

- Guctors of the feeder so (hat the halves of the dipoles
. conaeet 1o different conductors of the Teeder and ads
" jaceat dipoles are reversely connecicd, the halves of each
Cdipote being substantinlly the same’ length, atdjacent dipole
" clements being selectively spaced fram cach cther along
" the feeder,
“along the feeder decreasing in accordance wilh o substan.
: uahy constant scale fuctor, each dipele and the feeder
© petween it and the .:.dJ.aCs.nl dipole constititing & ¢ell, the
. dinension of \he several cells measured frorn the point
" of connection of vne dipole and the fecder to the outer

- from one -cell 10 the next in the divection of decreasing
dipole lengih according fo o substantially consinnt s‘_.xh.
icior so thai.the combination of cells provides a sub-

U fuctors Bave values within lhe range fram aboul 0.8 to .

B3, An anlennn systeny for wide- hmd WA CHHMPTINAG |

two-conducior bulanvad feedur having one conductor cons '

”Lﬂ\.fu-l,‘u’ decreasing mannes in the direction of de-
crns.ng ciemént length, and means 16 conneet the feeder -
conductons to an exteraal circuit al substantially the Jocar ©

. cach p'ur being substantially collinear und camprising the”

the length of the successive dipole elements -

stantially uniform wide-band response, and.mcans 10 -

sductor of wiich is connected 1o each of said ¢lements

—
cr

20

40

feeder fo the oile

from cne cell io 1he agxt in 1he direction from the

and means 16 connect an eXierpal circuit to' the feeder .
elements at subsmnuai y the locanon of the shoncst of
. 1h; dnpolcs. P

" ead of the next smaller adjacent dipole also decreasing |

stuntially the loeation, of the shartest of ibe dipoles: )
C T8 An anienna spsiem for wide-band wse comprising
aowdainum of e pales of substantally parallel and |
coplanar lincar conducling clements arrngud in substans. 4
Uity eollincnr pairs, cach pair of clements comprising
ithe halves of o dinole, a mwo-conducior feeder, one con-.

substantially ot the inner end thereol, adjacent paraliel [

Lrlements being connected o different cenductors of the

{eeder so_thui the halves of the dipoles connect to differ-
ent conductors of the freder and adjacent dipoles are.
reversely connected, the halves of cach dipole being sub-
stantially the sanic length, adjacent dipole elements bcin[,' :
selectively spaced from each other along the feeder, the
lengths of the” (.L\.mcnh decrensing from one cnd of the
¢ substantially in accordance with a
substaniially con»-.mnt scale factor within the range from
about 0.3 10 0,95, cach dipole and the fecder between it
and the adjacent dipole constituling a cell, the ¢ell dimen-
sion from the inner end. of onc dipolc 1o the outer ¢ad of
ine aext smaller adjacent dipo.c also generally decreasing

longer 1o the shorter dipales so that the combination of ,
cells provides a substantially uniferm w:d.,-b-md Fespense,

‘lelennccs Cited by the Exanilner S
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g Mr, R&hw 3. Phﬂlms P

7 ‘Company Confidential on our Color Ranger 5 & 3 and

~ ""ghould not have been gent out in the first place. It -iiﬁ}

.- is not 8 Held report whwh ma m;;mny requestad by
oy _fPew Mann. P \

I can‘t imagma wh}r he meds these r&pms anyway or

* what function they serve in the suit. If JFD wants. to.
- know any of these figures, ail they have to do is ask
.. 'Abe Schenfeld whom they hired away. from us and wh' "

e ISB:dd

o m«n H. Runes ._-i; e

*-;;Haigren, W@gm, Anan e T e R R LR
i .129 North' Wacker !Ikive T RO
__(ﬁuoaa‘a, Imm.!a 695&5

3:.“ -:.D‘ear Ei&k;, [ ?.i

"__'f,’z‘he remrt you mquested sln yaw iettar of Mﬂ? 34 1! 3

o made ap these reperts in the ﬂrst plac:a. S

sinmaly.

"fimmmmmmmmmWMMMWIw{-

:Iaaac 3. qumdar :
Chairman uf the Board A
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AXEL A.HCFGREN ~
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B.McCORD
BRADFORD WILES
SJAMES C.WQQOD
STANLEY C.DALTON
.RICHARD S.PHILLIPS
LLOYD W. MASON
TED E.KILLINGSWORTH
CHARLES L. ROWE
JAMES R.SWEENEY
W.E.RECKTENWALD
J.R. STAPLETON

WILLIAM R.McNAIR
JGHN . MILNAMOW
DILLIS V. ALLEN

LAW OFFICES

TELEPHONE
FINANCIAL 61630

HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD

20 NORTH WACKER DRIVE AREA CODE 312

CHICAGO 680606

s 16,97 RECEIVED

JUN 191987

JOHN R.HOFFMAN

W. A VAN SANTEN, JR, - | - Ri NES ANDRINES

N0. TEN POST CrFiCE SQUARE, BOSTON

Mr. Robert H. Rines

Rines and Rines

No, Ten Post Qffice Sguare
Boston, Massachusetts 02109

Dear Bob:

This confirms my telephone conversation with your
father,

' After waltlng for more than an hour this morning,
Judge Hoffman sald that we would have to go over untll next
fall. For some reason, however, he put the case on the call
for June 30 for the assignment of a date %o come in in the
fall. The Judge commented that cases would go on the fall
ealendar in numerical order. The antibtrust actlon Which has
a lower number I believe has already been set for sometime
in Qctober, and I don't know whether he intends to hold you
until after that. We may get a better idea on the 30th.

At any rate, you and Ike will have %o forego the pleasure
of spending part of the summer with us.

- In reviewing our file, I realized _’shat: the counter-
claim for declaratory Judgment with respect to the Foundation
patents does not set up spec¢ifically the statutory bar of
Quarterly Report No. 2 nor the allegation that Mayes was not
the inventor of Re.25,740. There may be some other matters
of affirmative defense which. should also be added. I dis-
cussed thils with Jack and we thought it best to take no
action untll Judge Hoffman has gone on his vacation. When
someone else is handling the motions during the summer, we
can go in with an amended answer. Let me have your thoughts
on this, particularly wlith regard to the specific matters
which should be added.

Do yoﬁ wish to bring in any of the evidence from
the other lawsults by way of stipulation? If so, I think
we should do 1t now rather than in September. '

Very truly yours,
P/
BSP:iag ‘  71 Richard S. Phillips
ece: Mr. Isaac S. g}aﬁdef

R
[
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ERHEST A-weenar HOFGREN. WEGNER, ALLEN, STELLMAN & McCoRD

JOHN REX ALLEN

LAW OFFICES

TELEPHONE
FINANCIAL 6-1630

WILLIAM J. STELLMAN
JOHN B. Mecorp 20 NORTH- WACKER DRIVE AREA GOOE 312

BRADFORD WILES

JAMES C.wWDOQD

CHICAGC 606808

STANLEY C, DALTON

RICHARD S.PHILLIPS

LLOYD W. MASON )

TED E.KILLINGSWQRTH

CHARLES | ROWE . 67
JAMES R.SWEENEY J‘D.ne 1 » 19_

w. E.RECKTENWALD

J.R-STAFLETON

WILLIAM R.McNAIR -
JOHN P MILMAMOW -~ /3

DILLIS V. ALLEN

W. A VAN SANTEN, JR. . . /
JOHN R.HOFFMAN ”

Mr. Robert H. Rines

Rines and Rines

No. Ten Post (Office Sguare
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Bob: | |

I talked this morning with one of the attorneys
whose office is involved in both the. antitrust and patent
cases which have lower numbers than yours on Judge Hoff-
mant!s trial call. Yesterday both cases were reset for
Monday, June 5. Judge Hoffman inguired as To the probable
length of the antitrust trial and Indicated that it would
in all 1likelihood be put over until next fall. A personal

Anjury case lis being tried now and another follows it, T

‘will check what happens next Monday and let you know.

Very trulj yours,
Dl
Richard S, Phillips
RSP:lag. '

cc: Mr, John F, Pearne
Mr, M, Hudson_Rathburn

RECEIVED

~t =5 1967
RINESAND RINES

MO, TEN POST OFFICE SQUARE, BOSTON




AXEL A.HOFGREN
ERNEST A.WEGNER
SOHN REA ALLEN
WILLIAM J. STELLMAN
JOHN B- McCORD
HBRADFORD WILES
<JAMES C.WOOD
STANLEY C.DALTON
RICHARP S.PHILLIPS
LLCYD W. MASON
TED E.KILLINGSWORTH
CHARLES L.RCWE
JAMES R.SWEENEY
W.E.RECKTENWALD
J.R.STAPLETON

WILLIAM R.McNAIR
JOHN P MILNAMOW
DILLIS ¥- ALLEN
W.A_VAN SANTEN, JR.
JOHN R.HOFFMAN

LAW OFFICES

HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD

20 NORTH WACKER DRIVE
CHICAGO 606068

June 9, 1967

TELERPHOMNE
FINANCIAL 6-1620
AREA CODE 312

Mr. Robert H, Rines

Rines and Rines

No. Ten Posgt Offlice Square
Boston, Massachusetts 02109

Dear Rob:

I discussed your problem concerning Mr. Schenfeld
with Jack. He agrees that without evidence that JFD hired
him away, or that he is giving them confidential infoyma—
tion, it would be better not to take any action at this

time,

T checked the report of the Zenith v. Admiral
sult in Oklahoma City. There was not the discussion of
former employees which I had thought was included in the
decision. The Judge merely mentioned in passing that the
Admiral engineer in charge of copying the Zenith remote
control had formerly been with Zenith.

Very truly yours,

Richard S. Phillips

RSP:iag

RECE

\1“¥3 ES




LAW OFFICES

AXEL A, HOFGREN

ERNEST A.WEGNER : Hora REN. WEG NER. ALLEN. STELLMAN & McCoRrDp . TELEPHONE

JOHN REX ALLEN FINANMCIAL 6-1630
WILLIAM J, STELLMAN

JOHN B. MeCORD - 20 NORTH WACKER DRIVE AREA CODE 312
BRADFCRD WILES
JAMES c.wooD CHICAGO 60806

STANLEY C.DALTON

RICHARD S.PHILLIPS

LLCYD W. MASCGN

TED E.KILLINGSWORTH

CHARLES L.ROWE .

JAMES R.SWEEMEY v
W.E.RECKTENWALD June 12 K] 1967

J.R.STAPLETON

WILLIAM R. McNAIR
JOHN £ MILNAMOW
DILLIS V. ALLEN
W.AVAN SANTEN, JR.
JOHN R.HOFFMAN

VIA AIR MAIL

Mr. Robert H. Rines

Rines and Rines '

No. Ten Post Office Square
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Bob: '

I sat in for Judge Hoffmen's trial call this
morning. He has a personal injury case on trial and is
holding another case to start as soon as this one 1s
finished. His clerk advises me not to have witnesses
available for Tuesday. I wlll be able to tell you more
after we go before him tomorrow.

Very truly yours,

Richard S. Phillips

RSP:iag

RECEIVED

M 31987

RINES AND RINES

NO. TEN POST OFFICE SQURRE, BSTON
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WiLLIAM J. STELLMAN 20 NORTH WACKER DRIVE AREA GCODE 312

<OHN B. McCORD

BRADFORD WILES

JAMES C.WOOD

STANLEY C. DALTON

CHICAGO 606806

RICHARD S- PHILLIPS
LLOYD W, MASON
TED E.KILLINGSWORTH

CHARLES L.ROWE

<JAMES R.SWEEN
W, E.RECKTENWA
J.R.STAFLETCHN

0 | June 13, 1967

LD

WILLIAM R.MecNAIR
JOHN P MILNAMOW

DILLIS V. ALLEN

W. A.VAN SANTEN, JR.
JOHN R.HOFFMAN

CVIA AIR MAIL

Mr. Robert H. Rines

Rines and Rines

No, Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

Judge Hoffman thls morning asked that we come
back on Friday. A criminal case is starting this morn-
ing. I doubt that it will be finished by Friday but we
will keep track of it and let you know on Thursday 1if
you should be here Friday morning.

There are obther cases still active on the call

‘and it is impossible to tell you now whether your case
-will be taken up before the court adjourns or put over
until fall,

Very truly yours,

Oy

‘Richard S. Phillips

RSP:iag

RECEIVED
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AXEL A.HOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. MeGORD
BRADFORD WILES
JAMES €. wWOOD
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON
TED E.KILLINGSWORTH
CHARLES L.ROWE
JAMES R.SWEENEY
W. E.RECKTENWALD
4.R.STAPLETON

WILLIAM R. McNAIR
JOHN P, MILNAMOW
DILLIS V. ALLEN

WA VAN SANTEN, JR.
JOHN R.HOFFMAN

 HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD

R

LAW OFFICES
1

TELEPHOMNE
FINANCIAL &-1&30C

20 NCORTH WACKER DRIVE T AREA CODE 3iR

CHICAGO &06&60C6~

May 25, 1967

VIA AIR MAIL

Mr. Robert H, Rines

Rines and Rines

No. Ten Post Office 3Square
Boston, Massachusetts 02109

Dear Bob:
* I enclose a copy of a motion and affidavit we
are serving and filing this afternoon.‘ _
Tt may be that Judge Hoffman has a soft spot
for MIT graduates. Stranger things have happened:
Very truly yours,
=
Richard.s. Phillips
R3P:lag
* Enclosure

RECEIVED
v o 1967
RINES AND RINES

N0O. TEN POST OFFICE SQUARE, BOSTON




IﬂCNjENTWY ]1AI{RIBU3T(IN PEARNE & GORDON
: b ATTORNEYS AT LAW

F.O. RICHEY (1878-1964) TELEFHONE

T 920 MIDLAND BUILDING (2186} 823-1040
HAROLD F. MCNENNY CABLE ADDRESS
DONALD W. FARRINGTON AND :
JOHN F. PEARNE ° CLEVEL y OHIO 44115 RICHEY
CHARLES B. GORDON PATENT AND
WILLIAM A GAIL TRADEMARK LAW
RICHARD H.DICKINSON, JR.
THOMAS P. SCHILLER 4 LLOYD L. EVANS

May 25, 1967 ¢l or counses
LYNN L. AUGSPURGER e
Robert H. Rines, Esq. AV 851967

Rines & Rines
10 Post Office Square
Boston, Massachusetts

RINES AND RINES

NO. TEN POST GFFIGE SQUARE, BOSTON

Re: Log Periodic Patent Litigation
Dear Bob:

In attempting to organize the evidence I have accumu-
lated in support of patent mismarking, unfair competition, etc.
by JFD, I again reviewed the correspondence and other documents
produced by the Foundation and by JFD over a year ago. Much of
that material is of little or no value, and some is of value to
our case but not to yours. However, a few items appeared to be
of interest in connection with your case, and copies are enclosed.
The enclosed copies are divided into two groups which I shall
discuss briefly.

The stamped document numbers were put on the enclosed
documents  at the time they were produced. Those produced by the
Foundation were stamped with a number beginning with the letter
"A." Those produced by JFD were stamped with a number preceded
by "JFD DOC. NO."

Among the first group of enclosed letters is one of
September 6, 1962, which deals with the period of exclusivity
provided in the license from the Foundation to JFD. Although
the letter does not so state, I believe it is the fact that
such period of exclusivity was selected to run for three and
one-half years after allowance of a claim in the Isbell or Mayes
et al. applications because both parties recognized that, until
that time, no c¢laims would have been allowed that would be appli-~
cable to any antenna contemplated by JFD for manufacture.




Robert H. Rines, Esq. -2~ May 25, 1967

Nevertheless, as you are undoubtedly aware, JFD applied to its
cartons and literature the numbers of patents that had issued
at the time the license was granted and which clearly did not
apply to the antennas JFD was making.

The second letter in this group, dated April 17, 1963,
was apparently prompted by a response from Kay-Townes to a notice
of infringement in which Kay-Townes questioned the applicability
of patents enumerated in the JFD patent notices to any of the
antennas JFD was making. This letter indicates that the
Foundation, as late-as April 17, 1963, was not aware of the
patent notices being used by JFD since about September 1962.

This letter raises the question of the propriety of such notices
and asks that JFD advise as to the form of notices. Nevertheless,
as acknowledged on page 3 of a sworn statement provided me by

JFD (copy also enclosed), JFD made no change in its patent mnotices
until about September 9, 1963 and presumably did not actually use
the revised notices until somewhat after that date.

For some time after September 1963, the Foundation used
the ""one or more" type of patent notice, naming only the same
three inapplicable patents "and additional patents pending.'” The
last two letters of the first group enclosed herewith indicate
that both the Foundation and JFD recognized the impropriety of
that notice where none of the specified patents was applicable.

As late as November 1963, JFD put out an advertisement
to be used by its customers and referring to advertisements in
Look and Sunset magazines that contained a freak patent notice
of the latter character that omitted the word '"pending." A opy
of this advertising form is enclosed for such value as it may
have.

As is evident from the two preceding paragraphs herein,
the list of patent notice forms on pages 2 and 3 of the JFD
sworn statement is incomplete in failing to disclose the notice
employed like Form B with only the three inapplicable patents
being enumerated.

The second group of letters (Smith to Finkel of 10/28/64
and Mayes to Smith of 12/18/64) both discuss the significance of
element spacing in a manner that is probably of greater interest
to us than to you. The second of these letters, however, discusses




Robert H. Rines, Esq. -3- May 25, 1967

the spacing of the parallel feeders of the "double boom" type
of antenna, and this discussion may be of particular interest
to you in your case. .

It seems possible that our collection of information,
admissions, etc. on various aspects of this litigation may in-
clude many details that would be helpful to your case but which
we have not yet had an opportunity to discuss. I plan to be a
spectator at the trial of your case if it should come up for
trial in the near future as indicated, and will be available
at that time for any discussion you might consider helpful.
However, knowing the difficulty of working new ideas into a
case while the case is being tried, I am wondering if you would
consider it worthwhile for us to get together sometime prior
to your trial for making available to you every bit of informa-
tion and every idea which you might find helpful. After all of
the work we have done in preparing our case, I would hope that
we could contribute something, and it is a part of my job for
my client to do this if possible. :

Sincerely,

JFP:jh
Enclosures

cc: Richard S. Phillips, Esq.
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7. £dward Finkel : SRR R o ./ -
<¥D Llectronics Corporation . [ A VI P Y IS
v.0l Sixteenth Avenue-fi T S B
drooklyn 4, New ¥ork S ;mM_j oL b e
SR N o i

- Re: '.1cense Agreement Betwesn —
"~ . University of Illinois’ *‘“ﬂJ

P N . . Foundation and JFD Elec-

CT SRR e ' T ‘tronics Relating to Antenna -
AR ' ' " ' - Inventions

. Dear Ed:-

S The doard of Di QCLOT; of the Un1Ver51ty of
e Illinois Foundation at its meet ing held today (Thursday,
+. September 6, 1962) approvec a modification of the license
o agreement above identified. The grant clause will be
",wudiflud to the extent that the period of exclusivity will
: ten. for 3-1/2 years subsequerc to the allowance of a
~_jc¢axm in either application Seuiial No. 26,589 or Serial.
No. 59,671 which is not a c:aim involved in interference
“with .arconl, or it will cover & period of 2-1/2 ycars T
© - subsequent to the issuahce of a U.S, patent basec on either
- of the said applications, wnlchever period is.the longer.

To 111UStra»c,‘1; a clalm were allowed say October

1, 156z, the exc.usive pe?¢oa would run for a period of
. 3-1/2 y;@*s from that date if a vpatent-should issue sooner
‘than one vear. subqequena TO OCtOde; 1, 1962, On the other
SRR hand, u¢en if & claim were to be allowed in one oi the
R appllc:tlonskon say October 1, 1962 but the first patent

C...0 . om either nawmed application did not issue until say January
.1, 1904, you could hold your exclusive license perxod until
July 1, 1866, which would be a longer period than 3- 1/2 years
“suoseauen» tc October i, 1962 basing the supposition on the
“date oi claim allowance. ' ' ‘

I presume i, View of this Board “. »roval the o
__enstlnfr agreement can be modified by a separate side letter
widch Mr. Colvin will write to you in duplicate. and which :
you can.accept on behalf of the corporation, This pian
would seem to me to be preferable tc reexecuting tihe agree=
ment, but we. want to. afford you an: Opportunlty to. make your

. '2.':.'--'cho:.c:c,.




- MERRIAM, SMm.iH & MARSRACL .
. Mr. Blward Finkel

| . T Septenber 6, 1962
D 1Page Two.

S A copy. of thls letter goes forward to Mr. Faber
S0 that he wzll be alerted To the 51tuat10n exzstlng. ~jq-'

SBS Jg

e " “ccs:  Mr,. Sldney G. Faber
;iz'ff -p;a;.'1 Mr.‘James C COlVln

_ .__ |
ey e e e A e




LAW.O'TFI”.E'S

“nmmrm Smrnaa.NAnquLL"

] i e sl i .Hlprv WEST MONROR STREET. : e o : i
o CHANLES V;- :.RFU.- ) - . e R e IR w0 TELEPHONE
SAMUEL D.L0ITH : C : o C-ﬂCAGO S : o ) :

JLAOME B. WLOSE o ) : ‘ IR SRR T : FINANCIAL _5'5750'
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R.JONATHAN PETERE . o ) : ) B e A AR R
EOWARD M. Q'TOOLE’ ;

_'mr._Euhafd Finkel

+JFD Electronics Lorporation
~.w15th Avenue at 02nd Sireet
- Brooklyn 18, New York

Re: JFD Electronics Corp. Licemse Under .= =7 = -
' Unﬂvcr51 y of IlllﬂOls Aﬂtcnna Pauents'* T

s St PN Yo s

: _ Pro;essor Paul Mayes of the University of Illinois = .
. received a letter from an Kay-Townes Antenna Company (print
”gencxosee) COWCG;W“ﬁq JFD Electronics Corporation products.

I would appreciate having you advise me how you.

are marking any. antenna p?odubts now being sold. Ordinarily .. . = |
‘we would ot be adverse to having a patent notice on goods =~ ... -0 )
which shows that the marketed product involved one or more of f
‘a group of patents. However, while you are licensed under S o
‘the patents named in the Kay-Tewnes Antenna Company letter = Y
(note patent iisted as 3,001,168 probably should have been H
listed as 3,0611,188) I am somewhat doubtZui that you are. b
‘marketing any product which would £all within the sconc of : /
the ideontified patents. ALl of the patents relate to antenna - ;
structures which have radiation patterns and impedance char- 4
“acterisztics which are Lsscnt11¢iv independent of frequency 3
over wide bandwidths, but the antenna structure aescrlbed 15

not of the

)

Tenaral tyuc provided by LHO LPV. antenna.

. Tor instznce, in Dyson pafent'Z,QSS 081 (and not -
‘atterpling to construe the patent in any respcct) the conauct-ﬂﬁ-; i
Sing-clements are wound 30 as to lie on a ¢o ic“L surface. AP
In the Isbell patent 3,011,168 the elements arec V-shaped and . - o
lie in diffevrsnt planes. However, the structure does provide B
a pluralizy of alternating slots and teeth which more or less. | 1
“characterize the gencral nature of the comyonent described. .- !
In the DuHarmel vatent 2,985,879 the structure described is
very much like the Ishcil patent except that the llm*tatlon
of the usc of different planes Is not n;eschu.

I think that_”“oﬁesso* vayes has a credible
job in his answer to the Xay-Towsoes Antenuw O but it
% helpful to-me if_yOL_wOulcfscnd'ﬁc a4 oy of your
t ’*, iabel or e*chtcheon5]&s the casc may be, so
Ve SOme

_xno.xedrc ofj“o ,-ne 3aucngs are belng.
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Edward Finkel
1 i7, 1963
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ents are being marked. It may well be
arm¢ includes patents owned by JFD Electronics
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thought to this problem. '

< oo
b O H-H

n and 1f that is the case then, of course, we can

= op ot

H G O
@

In respect of the Kay-Townes Antenna Company, I.
like to have you supply as much information as you can
about the group. Is it a group that worked with or collobo-

rated with Channel-Master? What type of antenna structures -
are soid by Xay-Townes Antenna Company? This.group may be one

that should be considered with respect to infringement matters

~provided, of course, we. can nronptly issue elther or both the
‘Maves and Carrel cCase and the Isbex; case., Your prompt

-r-

on in addztzon to those of the University of Illineis =

comnents will be appreciated and I hope that I may have them =

srior to the end of the week because all of Professor Mayes,
case on Monday, April 2Z,

DoLnaps few comments should be made to ANsSWeT

;your April 15 LC ter, which is appreciated. The essential -
©point is that the matter of the Isbell case is one that cannot -
- be moved e;cqpp at the wish of the Patent 0ffice, You may

‘Mr. Lo and I plan to see the Examiner on the Mayes and Carrel -

recall in this regard that we are still involved in the inter- . .

ference with the Marconi group. We have asked for reconside-

ration of the decision in the interference relating to Count
-I1 which embodied the claim originating in the Kravis et zl - . -
application. However, no decision on our petition for recon-.

siacration'has been reccived and, consequently, I am going

o

" “to have to proceed to file a statement in the latent 0ffice

at\nc will rely upon the dates asserted in our original
cli”"nary statement. If we cannot manage to have the
aminer withdraw his decision then, of course; we are. goznw

have to prove our case and this will Ldvolvc in all
obability, the taking of. 00p0$¢t10ns which Wlll involve

o' g b P o
O OHOoMRS

__Slncerely,

Grun,ﬂﬂi Sggr‘ﬂ& &V
SAMUEL B. SM!TH o
Samuel B Sﬂluh

Mr. J eSs C..Colvin

me time.. Irwill let.you know as soon.as 1. can on what has-.
ppened,: bat I don‘t l¢ke oQ discourage you too much-at ;hls
EORAE R _ : S o




< April 15, 196&'15 ,'H

- Mr, Ed Pinkel -
. Vlce President-Sales
0 JRD Eleetronles Corporation
L. 1hk62 Sixty Second Street
”:af.Brooklyn 19, New York

*ffff'Dear Ed:

i . Thanks for your April 13 letter, with the en-
. closures of the numerous trade ads and consumer ads, as . -
- well as your most recent promotional pamphlets. I would
. 1ikke To have two additlonal copies of each of uhe recent
- pfomotional pamphlets., ,

L Most of the problems raised by your advertising

- material relate to policy matters concerning the University
- of Illinoils Foundation and the Unlversity itself. Those . . .7 0.

i are matters upon which I cannot pass. I have, accordingly, =& o

. Sent all of your material to lMr. Colvin for his review e

- -and consideration and I should be able to advise you

~+ within the fifteen-day perlod concerning our views as to
. the propriety of all of the advertising, At the same R

. time it will then be possible to give you a final indlca- .=

< tion of whether or not the material can be published with -~ . 71 7.

7 the understanding that you have complied with Paragraph 10 0 -
o5 of the License, insofar as reference to the University or -

<l FPoundation is concerned and with Paragraph 2, insofar as 0 o ]
" reference to the patents may be concerned. _ [RIOTEIUEEE L

) . B - . o
T T ———

- I would like to know, however, what structures L
'«:qg”you are manufacturing or selling which you believe at the
©w present time come wlithin the teachings of the Dyson, _..u S
" Du Hamel and Isbell patents referred to, for instance, on o
e page 4 of ELECTRONIC & APPLIANCE SPECIALIST for March, S
'}y#*1963. May I pleaae have your comments at an early date.-

Sincerely,:

. smswm | Semiel B. Suith

uObU7O
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Mermam, Smith 8 Marahau
30 West Munroe Stroa:
- Chicago, ms.noi& 3

f'.Attentlon:: Mr. Sam szth

Re: Univarbzty Qf nlmma

and LPV

0
g
8
{]

+ In rdply to yours of April 15th, § snclose two additional  :5

cogxes of the pampblets requestad. Thore are other

hich are at the prmmm right now,’ As

"Licomsed fnder o »
2, 9"8 081y 2,935,879;.3, % 3,103,280 and.
additional patents peading in T. S Ay '
Produced by JFD Elecizonics Corporat
exclusive license ;rom the Umvcrsity f llinois
I‘oundatmn.“ ) :

You explamed that it was not naces
avery patent be applicable to the spacific product on:
which this phrase was printad, but 50 long aas it )

L5 “rm.t i cu.agad the phras& to

R




- At tho preaent time we are not sellmg any products
thar, come under the Dyson, DuHamel and Ishell
patents. However, ia the very near future, we intead -

offoring a log pericdic Trapezoid indoor antenna which -
“Paul {feels somes \mder the Isbell Jpateat,




.....

october 23’ 1';}64

.- Mr, Edward Finkel

- -Vice President~Sales

© JFD Blectronics Corporztion.
.15th Avenug at 62nd’ Strest
- Brocklyn, New York 11219
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f length and spacing.of the

has also supplisd ms with a
Jo. Dubson, carrying a date
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. concerninyg tae dimensio

oo Rnlont MK-24 antenna,
drawing prepared by dr,
of Scp enber 26, 1904,
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U - Judging from > arrangsaent of the Ve-glements,
Y find that we havs in this particular antenna spacings
S which &ppud; to be identical for all V-elements; The.
v contrel of the length of tne halves of the dipole ele nents -
“arranged in V-foraation 15 850 erratic tha& thers is raally
"no aultiplisr which fits the situaztion. The scals factor
- for the dimesnsions which My, Reedsr notes vary belween 0 o
W9 and W98, and this is about a 10 per ceat variance. oo

Then, from the standpoint of the UHF ead of the
antenna I find that the spacings betwsan adjacent dipoles
--at the highest Lrﬁqu ncy end correspond to the spaciags
‘at the lowest freaquency end {restricting this definizion
“ to the UIF portion) and that the spacings for the inter-.
. madiate L{requencies covering six separate dipoles are 20
C v per cent less, This leads wme to 2 situation which is
”zfconflen;° [+ certainly looks as thouph there has besn

a2 very definite effort to avoid any possibility of CDMlﬂb-
'th}ii the terms of what we-would call an "LPV Ant vnna.

L A cepy of this latter is being sent to Paul
. Mayes bescause I think we are now at a2 point whers we
ot should know a great deal about the antenna performance
o ywhern operatad. under HeS& pecuilar spacings and dipole
. . lengtis, but to. nov:.cc, u‘c}z as mysu_lf it se-‘-"med to be

'fiﬁﬁﬁjﬁ}{kiﬁ?i:ﬁ




o ce: -Sidnsy G, Faber,. Esq.

Mr, Edward Finke
Pape 2

: Octobur za 1964

somewhat Trandomly selected,
I would be vary reluctant to try to apply the
structurs of the Knight MX-24 anténna to presently held

~ patents becauss 50 deing might opsn up a tremendous amountxgﬁjﬁ ”‘ -
© of vorior art against which, strichiy spsaking, should have .~

no rala*ian,hlp whatevery ﬁo the nature of the invention,
Thus, I hops I can have further comments from Paul Hayes

,,?and your sngi neers¢ At tha mom»nﬁ, I am nrbatly COR£Usad 'if}'fﬁ
:'. | Slﬁcerely, '
| '“Samasi B Sm.th - SUPEE TR

. $BSimn o

Professor Paul E, Mayes

200048




- Carrel and Mayes, ptont number 3 150}§76. n, particular, claims 15-18
;f~o; soid patent read directly upon the st 1c§yrcs of the Mi-l2, MK~18,
~.-and M{-24 antoonas. From the drawings of™\these antennos previouqu
~,u'supplicd it io’ opparent thet tho ﬁonal scnlo nctort deviate only'
“.plightly from a median valuc/brcept fa? a fow aelectcd clements,

... ongincering: intorpretation
"~ pttainment of porfornance§<\$w faet, tho v-shaped elements could be

_f.coolnnar chould bo 1ntcrp§etcd in pgreement with that drawing. The
Linfluenco o‘!cbanginp the forarathn between the booms is clearly docu=-"
- monted in chhqgcal Report '
. Lab. cntitlcd,\Agp_lys%,nd Dosign of the Log-Periodic Dipole Anteona™
" by R, L, Carrel,™a_coipvéntor on the shove-mentioned patent, I refer .
'*particularly to Figure 42 on page 89 of that report.; : ‘ .

fﬁmiosion lxne in air &a well-hnoun to be

. December 18, 1964

L

Mr. Samuel B. Smith o ?_ REEER A
. Merriam, Smith & Marshall .. ..~
© 30 VWest Monroe Street . s o,
Chicopo, Illinois .60603 ., ' Y\
i o ) o ' L B .
- , o o Re: Knight MK VIF-UHE cutonnas
Doar Sam, . '"“‘—fl

Ed Finkel has quuosted that I elaborate and document il Ihis lettor

P

.. samo of the comments which havo becn Eii/ﬂ “to.you by phone horetofore con-ﬁfﬁf“ o
corning the abovo antennas. : "

I helieve the hnirht 1 Gerieﬂ(gf VIIF-UHEF /o tcnnaé infringes upon -

_Tho clcmcnta are subitantially c0ﬂtannr ccrtainly with:n an
of tho tcnn/rs it pertains to o rensonable

s0id 1o be cragzly conlnnar‘\~zn0/method of construction using two
booms to scrve/ha both foed linc-and support for the dipoles is clearly’
illustrated i Figuro 2 of the patent and the language of “substeatially

0. 52 of the University of Illinois ﬁntcnna_ﬁ

Tho formula for characterzstic impedance of a two-couductor trans-f

D
d

Z0 = 120 cosh -k

.- whore D ig thc contev-to-conter geparation end d is the dicmeter of the
' eircular cylindrical conductors, (See, for exomple, Reforcnce Data for

" Radio Engineers, third odition, Federal Telephono and Radio Corporation,
S page 323}, Figure:'42 of Carrel's report shows the variation of the

'”L!,impedance at the 1nput of the nntenna as 4t depende upon the: characteristic TR




Ur. Saith S - Doccmbor 18, 1964

_ :-rigidity Thorofore t0 obtain a high volue of input impedunce it is
;ncceanary to Jncreaso the scpuration D,

,ff and 200 ohm trausmission line i1s used to comnect antenna to recciver, it is
. desirablo thet the antenna impedance also be 300 ohms in order to translfer e
2t g masntioum emount of the signal received at the antenan {6 the television cot, .
" Fraa Carrel's curves it is seen that achieving an tmpedoxce near 300 ohms SRS

v requires a high value of feeder impedance and. thus the ﬁopnratzon of feqder
-7 conductors which is too small will be detrimental to peu onnancc.

" sable and $till mointain the desired operation of the uwo-conductor foeder
_'as a tronsmission lxne anad the porpendicq}ar corducting clemdpts 28 dzpoles.
It ig in this aree that the meaning of 3o tera substantially coplanar” must -7
_ © be clarif:ed. A couventional dipole ordinarily, hps two conducting rod clements'ﬁfl-”
- which lie along a common axis. Tho clcctrical erfornance of the dipole is -

affected very littlo, howover, iz the‘axxs of ¢ne elenent is displaced from

. upon the @lectrical porformance, tho llmlt; y distanco is best determined in
. terms of wavelengihis, at the oﬁeratinr rrequaﬁc . It should be apparent that S
- a separation of much less than one uavelcngth\will produce very little change e
'in electrical per;o*mancc /

. duetors of the twin-hoom fQ der. The baqic lLimitation on feeder seppiration is =

ta balonced modo’the curront 11 one ‘conductor is cqual to but out of phase with |
" the eurreant at Ahe corrcspondluﬂ point in the other conductor, Hence, the AR
" rodiation field due to the{current in one conductor tends to cancel that due to' .
' "tho current fn|the other apd this is rerticularly offective for sepnrntionﬁ IR
7 between conductorb ‘whieh at? rmoll in temms, of the wavelength,

a o 0.437 "where o J& the width of the square feeder conductor. It iF
- Pirst recoznized that theé deviations caused by using fecdor conductors of L
* square rather than circular cross-section. result in no change in the principdﬁw;jW
. 'of oporation. It is still possible to celeukete an approximate volue for the . '
. charactoristic impedanco of the feeder using tho equation given nbovetwith Sy

“d = 8. It ts fucthor apparont thot a scparation of 1.53" 16 small compared -0
 to the wavolength, particularly at the lowor énd of the UHF_operatihgfbond_fflf"““
~whero most ULF tclevision broadcosting currently is found. At 500 Mc} for
.- @xampld, the wavelength is approximately 2 feet. It is clear then, that

" rolative to. wavelength mcasure, thcchpdcgku«ahof the. Knight MK nntcnnas are

¥

‘f'.substantznlly coplanar .:jjgﬁ.J

" tmpedanco of tho tronsmispion lino, - It ia'pdsoiblo,_thcroforo, to control -
+ tho input impedonco of tho antenna to gome dogreo by changing the foed

— - — — E : LII'Tf . .    Hfﬁﬁ*fii?iﬁ
s o

2ino impedonce and this can be dono by changing the ratio D/ above. When
using tho twin-boom counsiruction, wheore the feeder must support the dipole.
clcaonts, there will be a minimun value of & necessary for structural

Sincg the input impedance of tolevision receivors is- nominally 300 ohme

¥
e, b

Tho question then arises as to the separations which wculd be pcrmis—3

that of the other by a limited aiotancc\‘\§ipée the Jjudgement must be baped

J
‘I

Similar considorations apply to thh)pennassublc seporation of the con=-

roloted to nin;miuxnﬁ-radiatjon_fram currents along the ‘foedor conductors. In

i \‘: 'T-
Coﬁs;der ROY_] t}ELCﬁl cape of the Lnirht VI anteana where D = 1,53

3
I3
ié
;
i
ig
it
r.
:
P
o
:
It
i
!

e




\\:‘ "“-‘J-. - ._ . -' E (-’-\\. |‘ . . . ‘._. ‘ \f '\D . . . . o

ke Smith . . o8 ., Decenhor 18, 1964

L e “ith regard to tho spacinr vuriatIOns, lcu mo stato that the

o . ., -7 olement longths aro more critical as to dimension thon tho elcment

X o ~spacings, It ig possiblo with some dcgrcdation ia gerformanco to per-

.- mit spacing varigtionas which ore not considered to bo aptinua. It was e
.:wath this in mind that cleiwm 15 wos pubmittod with lenguage which doeb,f:
 not spgc;fically state. how thc dipoloa are to bu bpaced '

I trust that the above discussion will provide the infonnation you

neod. If further clarlfication 15 nocessary, please cnll me.,q‘.
: - o f .

' Sincefély:youra,*f

. Paul E, Mayd?““—"~—4\ .
Professor :

“ee.” Edward Finkel




TVIFIY

. a remarkable new space antenna formula now adapted by JFD

for sharper and clearer reception in glowing COLOR or vivid Blac
Linsy  20d White TV—plus Fi Stereo! |

L =¢  The log-periodic antenna formula was developed by the Antenna Research
n- Laboratories of the University of llinois. Using this basic log-periodic
formula, JFD Electronics has developed the log-periodic LPV TV/FM antenna that works
wonders in reception. Snowy, faded pictures suddenly come aglow with radiant detail . . .

“ohosts” and interference vanish . . . shows from- distant stations come in crisp and steady. §
And if you like FM Stereo you can hear it at.best with the same log-periodic LPY TV/IFM &

antenl’ia. LICENSED UNOER ONE OR MORE OF U.S: PATENTS 2,958,081; 2,985,879 3,011,186 AND ADDITIONAL PATENTS

NO LAZY ELEMENTS —ENTIRE ANTERNA ‘
RESPONDS TO SELECTED CHANMEL -REQOMMENDED BY
All antenna elements {not just some ele- : '
ments as in other antennas) respond to the
channel you want—absorb maximum signal
¥ on every channel from 2 to 13, as well as on
all FM Stereo frequencies. And the log-
periodic LPV is made of lustrous gold alo-

dized aluminum ihat stays like new!

- Gopyright JFD Eiectmnicé Garp. 1963
Form No. 630LE Rev, lithoin U. S, A. N-63

B




HOW THE LOG-PERIODIC 1PV MAKES ALL OTHER ANTENNAS OBSOLETE

The JFD LPV 3atenns is a divect descgndant oul 6f tho (ngarithmin ] For examspie: Opacation of tho JFD LPV.11 on he low band: The

el Spiral sntenns used oo the Transit sateilite, This basic iar dipofe cells vesunaty {0 the luw mnd TV {requencies at

Y ANDEPENDENT —it works lke 3 conical Jamentsl wavetength, Within each ¢ell, one dipale 2bsesbs

i viald almost conatant gain, matchad impadance and 1‘w RILoTE>K amoutnit of signal for any partisular rhann"i adjagant?

& a unigirestional polisr pallarn across an extromely wide band *iu tes pull in 3095 morea i the nexi two dipoles add 3095 mare

of jrequungies, signal. Mm; active Gipales working o each chanas] with cn'i..t-m

' ' impedance guarantee high gein.

.....-..._vn'.licmar current distribution on Fendumantcl proda,

e il G
Dipofa version of spiral antenns has elsments whose lengih and Eﬁg;;‘:ah;ﬂ ?Q;'S,.J“f E,?frﬁazdinﬂ'f:fﬂ‘q{;r ,"n‘cr‘;ﬂii ?SJN.;
w. ing i determined By formula derived from conical spital § shannel 13, the active regicn moves toward the apex of fhe
geamelry, 0 ihai zmh.qm dcts fike a spiral with parts of ooils { gptenna. 1tis this third Aafmonis apesztion which guarsntess a5
missing, A logasithaiic soaling mustiplier tins tha wipoles tepethar § tuch 23 3% db. addifianal zain, Contincous and co-linear directors
intp ssiive muiti-element cells Ror sach freguency, Srossed phasing { charpen faiward pattesn ang Zive pesk puiformance acrass the
haraess inseris 3 B0 depreq phase shift betwasn dipotes thal | entire ViF TV band.
cantels s:gnais from t2ds, reinioices sigaals 1rom front, § ot et emipclicates the currant distribution for the third ;,,,,.mam
made which will be ravaived v clf glemonts,
wnwnanpindisafes tha aalive reaion for chonaef 10, Le,, e d:ffarn
snt wrﬂcluncm: with which tha aramuni; of the (PY-I
atf on theane! 10,

L=

S __,.-A.r]_}....% nlln

SR EY]

1

JFp's L%me’t"; atfior;r\f ri!nd rﬁ;: [oLH nnats'tep'u:}he -Infh}a;es i !
s,am and frontdo-back ralio white mainlaining freuency inde- "

G L Tl PRI Mgt e | e a0 e ) ot

“""W‘“ forward bears 10r shacp d’""“‘”‘{. nelging 5 ““ﬁ”““_“’ it is deslgned (e prnciple wiil alse be adapled fof WNF and : N A

ghosts and 2¢jacent channai inierierance. Fopward ¥ alsoparmits other usesy, fie log-nariodis LPV's impudaace, poiar patlarns andd RE IS e ;n

i - .

i

{

T

}

4

]

{ow b""d digais to contrimuty 16 mb“ hand gala Ly cpratlig on 1 sronito-hack ratin are virttumly consiant—wiln gan for each
d ha chanai) as high 35 hat furnished by & comparabis-sized siags-
' channei Yagi,

Each antensa in tha LPV sarivs sonsists of an atray of resonant Vedipoies and erozsed phasing bars, consmuimg & group of "celis.” The slze of each coli differs {vom ine ane hefere iiny a
Leaanithinig factor, For any particular frequenny, thy active portion of the antenna conters ¢i tha « ssoRant dipale {aqual 2 oag-haif wua.angh at thai frequancy}, with the-adiacent plements
8lso absorbing significant slgnal encsgy, The resenances of adjacent cells overiap, 30 1hat a8 thn fruquem.y incieasas of decraases, i3 transtesred smootnly from oa ceil o the next. o

i affect, the signal is Pay sai aleng as Lhe lrr,quencg figroases~iho aclive 2rai moving foward the apes of smatl end—uniil, as the fundamental harmonic rsaching ong end, the othdr ead
' nrarearhe* resonancs in tne third narmente. Conventonal wide-band anteanas 3re fixe riws of compartments, dne for oach channel duziied, with sharp toluils, 1ha ing-penodsl: anianﬂa l&

tike & continuatiy nauumg belt t‘iat ageopts amonimy &y fraquancy that h.ap’ sisoard,

rue

SRS J OO VS S

JFD BELECTROMIGE CORPORATION
15t Avenue st 82nd Street, Brookiyn 15, N.Y.
CHFD ectmmc;&authvm fre, Oxlord, Mosth i:szroiins

JFD intariational, 15 Moore Stread, Mew York, N.Y, . : : e

HFD Canada, Lid, 53 Melornuti Steeut, Toranta, Ontario, Cuhads L ey I ok

408 xM W, Hastings Sirect, Vancouver 3, 8.0, S ) : o

SRS e
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i’HE GARFIELD PRESS INC./PR-INTERS AND LITHOGRAPHER'S/ZOO HUDSON STREET, NEWYCRK, N..Y.'f10013 /‘(212) WALken 5-3984

enF?

=i

j F, D Electronlcs Corporatz.on
- 15th Avenue ‘at 62nd Street
Brooklyn 19, New York -

-

DATE OCt 241:h 1963

-QUR ORDER NO.

e INVOICE NO.

6512
18 62

e TERMS NET IOTH E.0.M.

S

YOUR ORDER NO.

   716°ﬁf

DESCRIPTION

lOM L.P. V. Form. 620LP Look/sunsey _ i/

House of Good Tastc reprlnt‘flyer

10m L.P. V. Form 622 LP tv/fm antenna /

klts flyer SR

sales"ta.:_; e

" AMOUNT

279

00

ToTAL

84 —|

i v
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'_ 805 East 45th Stree’c New York 17, N.Y. -
- MUrray Hil] 6 2760

soLpTO o oA mvoicé Na.- " 10i8-3,
©JFD ELECTRONICS CORP. T DEEE
1462 62ND ST. . . ... CLENTJOBN& .

BIKLYN “19' _N_-“' TR CLIENT ORDER No.".

) As A cmv Suhscnhen :
' Bum Your Own Powerful Hew

‘ s DATE“ R
' 28
TERMS: NET CASH. ;2/ _ /.64

CATV - | - 106 PERIODIG -
Pl osoerensases e ER \ TV ANTENNA .
TR TRREIRRIS IS LLY LRSS B2y 1) B
T | 6 loo AUD ENIOY CLEAR RECEP: -

90 TIOH 0N ALL CHAUNELS'2
. T0 83-COLOR AND BLAGK/
ZARTA VIOE, PLS Y, -
s { YoUR 0wt AATENIA PAID
FOR I} 1ESS THAR A VEARHL.

GALL TGDAY FOR. DETAILS
Ni] l]uLlG!\TEGH' o

Compositionﬂ;ﬂl.ll.llll‘Ill‘ll:liI.....-.l_"....b

Repro Pr@ofs... feneeseneersaeinen e ..

. > - o

LICENSED UNDER ONE OR MORE OF " . "1

.S, PATENTS 2,058,081; 2,985,879; " . .

3,011,168; 3,108, 230 3, 150 375 AND EE

_ ADDITIONAL PATENTS. PENDING IN

R § 3% A I, PO

SALES TAX : 6199 DER EXCLUSIVE LICENSE FROM THE-*

SR : %xaﬂsm OF ILLiNOIS FOUNDA: -~ -
. i . L :

Mcmh.;}¥}.g;;;§il_;f  ? :?; e ; TOTAL I swsifes il
_ RS . , : R : ~ (ficense notice

. . " To avoid a rcnl:&ga all motal must be returned within 90 days altor date of this in.v_blcu- =
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Y JFD ELEC-
6:2760"

-
»
i

| o:mzq oaumm_zp_._.__ . L :

2,985,879;
740 AND ADDITIONAL -

T T D e Eﬁm, _
TERMS: NETCASH -~ vt e I s e T «.H\:H_:mm

MUrray H

n_o_.,.ioﬁjmm._ SR T e e e

Oomjmuom_wuoa--ano...cqtv-vacnuunncntt‘o-l-.

PR

*lita relyan
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OF ILLINOIS FOUNDATION. - .
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.-:;"‘_, . . . . ‘:“'u_....\ B .. . }
ENSED UNDER ONE OR MORE OF U.S. PATENTS 2.958,081;
85,879; 3,011,168 3,108,280 AND ADDITIONAL PATENTS
(DING IN U.S'A. AND CANADA, PRODUCED BY JFD ELEC.

NICS CORPORATION UNDER EXCLUSIVE LICENSE FROM
‘c. UNlVERSITY OF ILLINOlS FOU'\IDATiON

signad according ta the revelutionary ' new log periadic an-
na formuia of the ANTENNA R:SuARCH LABORATQRIES of the -
VERSITY of HLLINGIS. p :

||Ius:ralcd model LPY 4 one of three JFD *
S Leg- -Periodic LPV TV/FM antennas now available [
i 2 ;{ in packaged kits described an reverse side. ; '

gt

CHTC AR e

“}\/mf/; THE ANTENNA AWERICA KNGWS 5537 N THE KIT THAT SELLS strf

JED LOG-PERIODIC TVIFRS ANTENNA KITS!

n+1)

In C—FEATURING HARMONICALLY RESONANT V-ELEMENTS OPERATING ON THE 2
LOG-PERIODIC GELLULAR PRINCIPLE IN THE FUNDANMENTAL AND THIRD HARMONIC [A0DES

Ta}&e the tremendous popuianty of the nation’s most demandad antenna, add premiun- quahty mstal]auon accessories and you ve o
got the anienna combination that zooms sales—the JFD Log-Periodic LPV TV/EN Antenna Kit,

You have your choice of any. one of three Log-Periodic LPV antennas — the dramatic new antenna concept developed by the Antenna
Research Laboratories of the University of Illincis and adapted for TV/FM reception by JFD. Regardless of location . . . locai, suburban,
or near. fringe, there is a.Log-Periodic LPV kit that will give your customer spectacular reception rasults in COLOR black and whlte,
and FM Stereo. 8

‘With color set sales growing, two and three-set homes a fact. the best antanna makes sense for your reputation, your: custamars
reception. And that antenna is the JFD Log Periadic LPV.

And new Log-Periodic LPV kits not only perform better but'look better, too. Thelr compact
inling design and “flying-jet" appearance identify {he home owner as a knowledgeable .
individual who wants the best. The lustrous AAA® Gold Bond Alodized construction of the
Log-Periodic LPV also helps teil the world that it's ditferent!

AT THL MOMEN? OF ?RU?H, THE PEC?URE is TH;. PRGOF - ?HE JFD LOG PERIODIC WORKS BEST!
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| TVIFH ANTENRA KITS!

L

o Deliver More Yet Cost No More! S ' o_'Provides Superb FM Stereo
‘o Engineered for Maximum Picture Power — Color and : : . ”

"~ Black and White R | o Complete Ready-to-lnstau;mt :
o ‘Styled to Improve Home Appearance .  ldeal for Attics, Mobile Homes, Cottages

]

. At A e - :
. . .- - L i .
: . f B
e ! -
SR po
B3 T
P’

-

SE UP TO 50 MILES FROM TRANSMITTER. $21.95'iist  USE UP TO 75 MILES FROM TRANSMITTER; $20.95 st -

| or peak of roof, Needs no guy wires.
.; -V alOdlzed aiuminUm. :.: . o

maodal LPV-4PM Kit. 4 Active Cells for LOCAL L . model LPV-6PM Kit, 6 Active Cells for™ . - . maedel LPV-BPM Kit, 8 Active Cells for

‘USE UP 7O 100 MILES FROM TRANSMITTER. 337.95 list .

v

N (@) —

s One LPV4, LPYG or LPV3E Log-Perindic
LPV Gold Alodized TV/FM antenna

' Versatile is the word for the JFD Tri-Mount and Mast. Goes up
. in minutes on flat, slanted or vertical surface . . . on eave, end,
Made of lustrous gold

Form Mo, 61ILP litho In U, &, A, 9-83

3'.50 ft. 300 ohm polyethylene twin lead

¢ Three 3%* wood screw eye stand-offs (T3} -
¢ Two mast stand-off (SPT125)
* Three seif-sealing nails

* Gold Alodized Aluminum Tri-Mount that
Instalis Anywhere '

T JFD ELECTRONICS CORPORATION

"1 15th Avenue at 62nd Street, Brooklyn, N. Y, 11219

JFO Electronles-Southurn Ine., Oxford, North Carolina
JFD Intarnsational, 64-14 Woodside Ave., Weodside 77, N, Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontarlo, Canada

"7 Copyright 1964 by JFD  Printed in.U.S.A,

L e b e e e sl




L S P S S

Tt

¥ Ll 4

e -

- e sttt
\"- -1---—......,,_ Arm e

TR

t

featinon 'm'um’zf prea AU
mmn\}"mm Atr.x;mf o

AEw = D e T T T It ety e

WITH NEW SPACE AGE

- DIPOLE

LogPeriodic

@AP ELE@TR@N @

\Wﬁ i ANTENR A
" lt's here!, . . the first combmatmn VHF /UHF/EM anterina that recejves all channeis

“from2to 83 ... all FN aid FM Stereo stations—yet uses only one down-lead. . . -
» JFD eliinates need for cumbersome and expensive antenna hodgepodges. The .

-Setrel is i the patentad JFD eapacitor-coupled perlodio design that pulls in powarful
wreception on every TV and FM station, including the new UHF channels No ather -

-antenna features this clogtranic advancc

Developed from research performed at the University of lllmms +
¢ Antenna Research Laboratories, the JFD All-Channel Log Periodic
works especially well on ceior — even il Sterec.

-Why settle for less than the best reception your set can deliver? & ;; -
Let us instali the JFD Cap-Electranic Log Periodic today and solve .
your receptlon problems now and in the future. {9‘ ;

H

"HOW THE JFD CAP-ELECTROMIC LOG PERIODIC LPY WORKS BETTER
2o lazy elements! All antenna elements (not just some elements as in other an-

-, tennas) respond to the channel you want—absorb maximum 5|gnal from channels o

"2 to 83, as well as on £M/Stereo. Why? Because the JFD LPV is e
g _'“"*—deszgned according to the amazing new log periodic formula used ~
by space scientists for satellite trackmg and communication.

SEE THE JFD CAP- ELEClRO‘HC LOG PERIODIC LPV

AEWOURE ] L)
LLERENT T

Seftc!td‘ -..'H' Y .
. ‘ u * Tt
.I ' ' o] L

AT THE WORLD'S FAIR

Featured at the spectacular House of Good Taste Exhibit and m-'_";-'

. stalled on more World's Fair pavilions than any other TV antenna,
Licensed under onc or more of U, 8, Patenis 2,958,081; 2,985,879; 3,011,168; -
3,108,280; 3,150,376 and additional patents penmng in' U, S. A, and canada. o

0 \.--' Produced by 'IF0 Electronics Corperation under exclusive license frnm the Unle

versity ol mmms Foundation. -

PHUHE TODAY! SEE THE BIFFERENCE!

R ] = L
L e e b

-

_Mat No, 341

3 Gols, x 154= 462 lines . (1"
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bew or conversed TV sets are all set to receive channels 2 to 83,
Be surc yeur anteana is not va set but 2l set to receive them—

in Grilliant COLOR and black & white, |
LOG PERIODIC

F &f TV ANTENNA

{ICINSIO WKD[A ONE O MOng OF.
U'S PATENTS 7 9%0.081, 2.955.073:
g LOLL1GY. 11CAJAD 1130315,

AL 24140 AND ARGIDIDXAL FIT(HTS
FLNDING 1N US A AND CANADY
PRODUCED MY JFD TL{CTAGHICS
COAPORANON UNDER EXCLUSIYL
LICIHGE FAQM THE UNIVERSITY OF
ILOWGIS TOUNDATION.

" shown: model LPV-YUG

as bow as $27.50 — plus
installation * .

=

The new JFD Cap-Elcctronic Dipole 1PV Log Periodic is
the first and only sinzie anienna-that works on all chan-
nels 2 to 83, (and FM).

features supes-sensitive’ hiew capaciter-coupled dijcles
that work elc¢ironically for more picture power on every
channei. : ’ :
it i3 based on'the same-design a3 that of satelliletracking antennas to give
yau brilliznt raception in COLOR, black/white TV—aven FM Stereo, So if you
3re converting your sct or buying a new all-channel 2-83 UHF/VHF TV, 3 new
JFD LPV-Log Periodic with Cap-Electronic dipoles is a “must.”” Developed from
tesearch performed ab the University of illinois Antenna Research Laboralories.

Ay ey -
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LAW OFFICES
AXEL A.HOFGREN'. o : TELEFHCNE
ERNEST A WEGNER HOFGREN. WEGNER, ALLEN. STELLMAN & McCoRbD FINANGIAL 1650
JOHN REX ALLEN
WILLIAM J. STELLMAN . AREA CODE 232
JOHN B. MecCORD 20 NORTH WACKER DRIVE
BRADFORD WILES . )
JAMES C.WOO0D CHICAGD &0806 ~
STANLEY C.DALTON
RICHARD 5. PHILLIPS :
LEOYD W. MASON
TED E.KILLINGSWCRTH
CHARLES L.ROWE _ May 25 . 1967

JAMES R SWEENEY
W. E-RECKTENWALD
J.R.STAPLETON

WALLIAM R. McNAIR
JOHN P. MILNAMOW
DILLIS V- ALLEN

WA VAN SANTEN, JR. -
JOHN R-HOFFMAN

Mr. Robert H., Rines

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

RE: UIPF v. BT v. JPFD
Dear Bob: | |

This confirms our Telephone conversation. At The
trial call this morning Judge Hoffman told us to report back
on Thursday. I talked this afternoon with his clerk and
found that the case presently on trial would not be finished
today. There are two 1965 cases which are to report tomérrow,
It is our information that both will go to trial and that
both will be called before you. Of course, either or both
of them might be settled or the court might juggle the order.
The Jjudge's clerk invited me to check back wilth him tomorrow
after lunch., I will do so and call you with a report.

I understand that Ike will be unavailable next week
and that you are unavallable the week followlng that. If the
situation requires it, I will point this out to the court.

I doubt that either circumstancg will be given any welght.
Very truly yours,
=

Richard S. Phillips

RSP:iag

RECEIVED

MAY 2 4 1967
RINES AND RINES

NO. TEN PUST OFFICE SQUARE, BOSTON




RN A weaNER HOFGREN. WEGNER, ALLEN, STELLMAN & McCoRD

JOHN REX ALLEN

LAW OFFICES

TELEPHONE
FinaNCIAL 6-1630

JOHN 8. MeCORD
BRADFORD WILES

STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH

WILLIAM ), STELLMAN 20 NORTH WACKER DRIVE AREA CODE 312
JAMES C.WOOD ' CHICAGC 606806

CHARLES L.ROWE )

JAMES R. SWEENEY . May 22, 1967

W. E. RECKTENWALD
J.R.STAPLETON

WILLIAM R-McMAIR
JOHN P. MILNAMOW
DILLIS V. ALLEN
W, A VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

Although your case 1s not on the call until tomorrow,
I went to Judge Hoffman's court this morning to see what was
going on. He has a jury case on trial, It is Jjust starting
but I don't think it will take too long., I will know better
tomorrow., There are at least four cases which will follow the
one on trial before he gets to you. I am not sure what the
first two are about as I had not run into them before, I will
have additional information on this in a day or so. The third
of the four cases 1s a patent case which may take a couple of
weeks, 'The fourth is a private anftitrust acftion, There was an
attempt to shorten this by elimlnating a Robinson-Patman clalm
by a motion on the pleadings, made this morhing., Apparently
a case was Jjust decided in California which the defendant felt
was a good precedent. The judge denied the motion as not
timely, but may consider the case and permit argument on it
before testimony is introduced. The third and fourth cases
were told to report back on the 31st., I imaglne we will be
told to report at the same time,

If these cases ahead of you are not settled, it may
be six weeks or even more before you are reached. On the other
hand, a couple of settlements could move you to the top of the
heap in a hurry. - ‘ ‘

Very truly yours,

DR

Richard S. Phillips

RSP:1 ‘
N RECEIVED
'N“\M%&\%'?
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AXEL A. HOFGREN

FRNEST A WEGNER HOoFGREN.WEGNER, ALLEN, STELLMAN & McCoORD
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LAW OFFICES . ™

TELEPHONE
FINANCIAL 6-1630

JOHN REX ALLEN

WILLIAM J. STELLMAN 20 NORTH WACKER DRIVE

AREA CODE 312

JOHN B. MeCORD
ERADFORD WILES

JAMES C.WOQD

CHICAGO 60606

STANLEY C. DALTON

RICHARD S.PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES [.. ROWE

JAMES R SWEENEY 6 6
W. £. RECKTENWALD May 1 s 19 T

J.R.STAPLETON

WILLIAM R. McNAIR
JOHN P MILNAMOW

DILLIS V. ALLEN

W. A VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No. Ten Post 0fflce Square
Boston, Massachusetts 02109

Dear Bob:

Confirming my telephone call ‘to your father,
Judge Hoffman told us to come back next Tuesday. A patent
case and a civil antitrust case are on his call for Monday.
I will check the status of these two cases on Thursday and
will attend the call the following Monday. I think it
extremely unlikely that trial in your case will begin on
Tuesday., I suggest, however, that you keep tabs on The
whereabouts of your witnesges so that they can be reached
without delay, 1f that should be necessary.

Very truly yours,
o

Richard S. Phillips

RSP:lag

PS: Judge Lynch, handling the Finney case, has held in
abeyance actlon on the motion for summary Judgment
- to see if your case goes to trial before Judge Hoff-
man. The schedule for briefing on the motion has
not yet been set, and may not be.

RECEIVED

may 18 1967
RINES AND RINES

%0. TEN POST DFFIGE SQUARE, BOSTON







ATTORNEYS AT Law

. & 't UJ
Qe
OsTROLENK, FABER, GERB & SOFFEN C/ \_m

. SaMUEL Osrno.mm: J TEN EasT FORTIETH STREET
S G. F. . '
i NEw Yorg, N. Y. 10016
MarvIN G, SOPFEN . PATENT QAUSES

Anrs CODE 212
MURRAY HILL 5- 8470

SadMuEL H.WEINER
JEROME M. BERLINER
Louis WeINsTRIN
Maro 5. Gross

CABLE ADDRESS
SrewarT J. FRIED

"0STROFABER NEw York

MicHAEL 5. PINELRES
(1., & Pa,BARS ONLY)

RoseRT C. FaneR

May 9, 1967

Robert H. Rines, Esq.

Rines and Rines _

No. Ten Post Office Square
Boston, Massachusetts 02109

Re: JFD 3,223 - UIF v. B-T v. JFD

Dear Bob:

My records indicate that witness Jerome N, Balash has not
been given the original transcrxpt of his deposition for correction
and signing.

_' Your reportlng service states that such original transcript
was mailed to you on March 14, 1967,

If you have the original transcript, kindly forward it to
me or directly to Mr. Balash so that it will be available for trial
of this Action,

If you do not have the original of the transcript in
question, k1nd1y advise and appropriate steps will be taken to
rectlfy the situation.

Sincerely,

OSTROLENK, FABER, GERB § SOFFEN

JegE%£01ATBer11ner

J e%? “’7 RECEIVED

MAY 101987
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AXEL A.HOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J, STELLMAN
JOHN B- MeCORD
BRADFORD WILES
JAMES C.woOD
STANLEY C.DALTCN
RICHARD S.PHILLIPS
LL@2YD W. MASON
TED E.KILLINGSWORTH
CHARLES L.ROWE
JAMES R.SWEENEY
W_E.RECKTENWALD
J.R-STAPLETON

WilLLIAM R.McNAIR
JOHN P, MILNAMOW
DILLIS V. ALLEN

W. A VAN SANTEN, JR.
JOHN R-HOFFMAN

LAW CFFICES

HOFGREN.WEGNER. ALLEN, STELLMAN & McCoORD

20 NGHTH WACKER DRIVE

CCHICAGS B80606& -

May 12, 1967

TELEPHONE
FINANCIAL B-1830
AREA CODE 312

Mr. Robert H., Rines

Rines and Rines

No, Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

This afternoon I talked with Judge Hoffman's clerk.
He would not make a commitment regarding when the Foundation
case might go to trial, There are four or five cases to be
called on Monday, but he does not know what action will be
taken in them. A criminal case will be called before yours
on Tuesday. By Monday morning he should be able to tell me
whether the criminal case will go to trial. In any event,
I will watch the call Monday morning in order that we can
let you know as promptly as p&ssible if there 1s a chance
that you will go to trial Tuesday or shortly thereafter.

Very truly yours,
R/

Richard S. Phillips

RSP:iag

RECEIVED

WAY 15 {967

RINES AND R
YO. TEN POST CFFIGE 33UALE, BOSTON




LAW OFFICES

TELERHONE
FiNANCIAL 6-1630

AXEL A_HOFGREN. % [ 2

ERNEST A WEGNER'. HoFGREN, WEGNER, ALLEN, STELLM
JOHN REX ALLEN - %' .

WILLIAM J. STELLMAN™ 20 NORTH WACKER DRIVE o AREA CODE Bi2
JOHN B.McCORD .

BRADFORD WILES
JAMES C.WOQD
STANLEY C. DALTON
RIGHARD 5. FHILLIPS
LLOYD.W. MASON .
TED E.KILLINGSWORTH

CHARLES L. ROWE

JAMES R_SWEENEY May 10’ 1967
W. E.RECKTENWALD

J.R.STAPLETON

CHICAGO 50606

WILLIAM R. McNALIR
JOHN P. MILNAMOW
DILLIS V. ALLEN
W. A. VAN SANTEN, JR-
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

Through an error, we received a second set of the
articles by DuHamel and Berry, and DuHamel and Isbell from
*® the library. We have a copy here so I am sending these on
to you for your use.

Very truly yours,

T el

Richard 8., Phillips

RSP:lag

* "Enclosures

RECEIVED
MAY 129987
RINESAND RINES

40. TEN POST GFFICE SOUARE, 30STON
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The application of unidix:ectional wire, u'apezoidal-__ L

tooth; . log periodic antenhas to. h—f point-to~point’
communications is deseribed.  The antennas are. p_s.cegl
- over ground in such & ranner-that the vertical plane -
- radiation. pattern, &s well ag the szimuth pattern and -
input impedanee. is essentially. independent of freq- - -
ueney over'the 3-i0 30-me range; ‘Moreover, the
.~ design paramefers can be chosen so that the upper half
" power point will fall at any vertical angle from 76°. -
down to & few degreos, ~The antérmas are horizontally - -
- polarized with azimuthal beamwidths of. 60°, low side - -
‘'lobes and gains ranging from 11'db to 18 db over an

to-point paths as 4 finction of extreme lonospheric .
“virtual heights are defined, and a.ntenna desxgns
' producing these petterns are gfven.

!ntromction

'I‘he followlng remarl:s concern ant.ennas for uge -
-on high-frequency pomt—w-pomt communication - .
 circuits. What constitutes an. optimum élevation plane o
‘radiation pattern for such a eirecuit i6- discussed and -
the' deaign of anteenae prod'.zcing these patterns ls
presented

Communicatlon by high—irequency eky wave L
 depends upon refraction or reflection from the ‘
'1onosphere. Because the character of the ionosphere '

changes from day to night, from season to season and
. with the sunspot cycle,.the altitude at which refraction -
or reflection vceurs, called.the virtual height, may -

vary from about 10010 350 km, . Antennas'in a pei_nt- R

to-point eircuit using this propagation mode should

* ideally have elévation plane patterns. whose maxima

follow the virtual height of the fonospheie, Since the
" . antennd required ic achieve this performance I8’

.- extremely complex, the next most idesl situation, if . -
" it-could be accomplished with a relatively slmple
structure, would be a pattern whose half-power angles
lie such that they Intersect the extreme virtual heights™
encountered over 2 given fixed path at the control
points (halfway between the two points for single-hop

propagation). For instance, as jHustrated in figure 1,

Fig. 1 Eﬁect of virtuel height on a:ngie of departure'
‘ and arrival

By. R.‘H. Dan.mel aud D. G.
T Collms Radio: Company :
N Cedar Rnp[ds tawe. :

if the virtual height ranged between 200 and 950 km

-"in_the vertical plane with the condition that the half-

“of deslg'ns corresponding 10 the inﬁnity of point-to~ .
- point-to-point great ‘¢irele dietances, say from'1, 000

. intereect the highest virtual height at the control point

* directivity in the elevation plane. This pattérn would - - -

' wuuld have a variation lesa than 3 db for a speciﬁc e

. given point=to~point eircuit ia 2lgo dependent upon the = -

" virtual height and wide frequency range. These -
= _dependent on both the physicil size of the anteinas ... -

" angle at twice that frequency.| Because'of thelr widely -

then the moet.satisfactory pattern for this point-to~
pomt circuit would have its lower hali-power angle -

- intersect the ionosphere at a height of 200 km halfway L
. between the two polnts, and its upper half-power angle
 {ntersect the ionosphere 2t the height of 350 km. By
definition, then, the optimum elevation plane radiation - -
+ pattern for this path would have maximum directivity =

- power angles Intersect the control point. at the extreme.
" virtual heights. This simply means that the beam~ -
width is fixed and that the rediation outelde the beam

should be minimum : . L
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point path lengths. "In order 10 reduce the number of . ‘
- designs, an antennz could be specified for a range of of - ]

161500 kma apart.’ Such an-antenna would produce &
- radistion pattern having its upper half-power angle

‘of the 1,009 km path and its lower balf-power sngle
- {ntersect the lowest virtual height at-the control point:
-of the 1500 km path. = The optimum elevation plane .
pattern for a8 range of distances would be one that hag
these half-power angle characteristics and ‘maximum:

have 2 lower vertical plane directivity than one that .
was optimum for a specific point~to-point circuit but -.

circu.lt in it# design range. -

" tn addition to the Lhanging virtnal height ‘lhe
{onosphere has associated with it the property’ that lt
will not réflect electrumagnotic energy propagating .
- above a certain frequency, called the maximum useab.e
.. frequency.  This maximum useable frequency fora =

. time of day, season of year and gunspot cycleand = ..., -
consequently may vary widely over aperiod of years. - -
_Thus, if a single antenna is going to be uged over &

- point-to-point eircuit, It-must be able'to operate over S
perhaps as much as a 6:1 frequeucy range. 'In addiﬁon, T
the foregoing half-power criterion demands thai the

elevation plane pattern be independent of frequency

over this éxtremely wide frequency ra.nge .

‘ Hor!zomally polarlzed ante'nnas in current use on o
" thia type of circuit such ag rhombics, billboard . ... .:
. arrays, dipoles, etc., have characieristics that. fall S|
far short of being idedl under conditions of changing .. -

antennas are broadband in the sense that théir input
- impedance remains relatively congtant ‘gver a wide -
_range of frequencies, bt thelr radlation patterns are -

. themselves and their height above ground. An antenna .
" .whose elevation platié main lobe 14 directed 20° above
‘the earth at a given frequency nay have a null at this .

changing elevation plane patterns, antennae of this
" type can eause .15 or 20 db change In system gﬂ.in
from one get of 1onospheric condlticne 1o t.‘ne next



.‘which is geometricaily sitnple and has the pruperty

: .ground. That is; aé frequency is increased, the o
- ;.phase center moves down toward the element vértex .

_',antenna called the logarithmically perfodic antenna

that ite patterns and impedance in free gpace are

£ " independent bf frequency. If oné of these structures £
- is;oriented over ground as shown in-figure 2 with its:

© vertex afi.the ground and It longest transverse wires
.. elevated, then its elovation plane pattern will be -

) horizontahy polarlzed and ibdependent of frequency
This is possible hecause the element pattern. is ' .

" independent of frequenéy.and the elément phase center

" is located a_constant distarice in: wavelefigths abuve :

" in such. a way as to remain a constant number of -

i Poini-t’o-Polfnf Lo‘g P'éfiodirc Antenna o

Log periochc antennag that will be dxscussed here
- will be of the wire trapezoidal-tooth type. ‘Each

© element is described by the parameters ¢ and T 1 2

- (figure 2) as has been discussed in previous pape;s
. The electrical characteristies of the element reqiured

for the determination of array Tadiation patterns are .

. element.radiation pattern, phase ceniter characteristics
- and the relative phase of the field enianating from the- -

_element.  All of these characteristics are quasi fre- -

" quency independent, that is, they have a small varia-

. tion-gver a period of frequency. . The pattern beam-
widths, for instance, will vary less than 10% over a -

. period. Groups of these logzperiodxc elements can be. - ..

armyed in various manners2. The discussion in this

’ paper will - he Umited to two elements arrayed-in-the - -

vertical plane such that they are polarized in the

" direction perpendicular tothe plane of the array, the ‘

- array being clescnbed by the a.ngles \(r and \(r! R
(ﬁgure 3) B

: wavelengths fmm tfte vértex. Tha parameters. of thl
. aptenna can-be chosen 50 that it uppet balf-power
" point can bie as high as 70> above the horizon, while
. . gnothér sei of parameters will yield a lower half-
- ¥ 'power point within.a few degrees of the horizon. Fo
"a given point-to-point eircuit where the: highest &nd"
'the lowest virtuzl height:-that will be encountered are
" known, an antehna can be designed so that its upper.
*. half-power angle will intersect the highest virtual:
! height and the lower half-power angle the lowest -

‘During the last several years there ha.s evuived an-

*jng that degradation ‘of the system gain due to the:
-antenna will never be more than 3 db regardless of
. “ionospheric conditions

) .'Vpolnt the array pa.ttern may be written as o

: ‘:'.'-E =F{¢,~}),) e

" where: Fipy) is the group pattern.-of an elemeﬁt and

| _--Fw 1+ ’Jfl
- where' “Hh) |

- distance to the phase cefiter and ¥ i8 the phase by SR
-.-which elemert number 1 leads elément number 2. The ~ i

- cated by the fact that the element patterns; whlch a:re

‘virtual! height at the control point, thereby g-uarantee

. Using the ong-m 0 in figure 3, as a reference SO

[y ,Bd(eos‘ﬁ cowrz) coaq&}

1ta lma.ge. It is given by i

B d :imp ulnq&. ;

iB the element pnttern, d 15. tha:

analysis and synthesis of this type of array.is compli-

unidiveetional, poinf in different direcuons, 88 - e ;r;-;

;- lustrated in figure 34, The group pattern (patbem uf L B
" an element and iage) wmch are-of the eplit beam™. ST

variety are shown in figure 3b. The outer element of

.. the array and 1ts rmage form- the g’r(mp pattgrn with ﬂ,ﬁ,_ i .




; spli bea.ms closes together. _The p:qmnentxal te

equation (1) represents-the phase difference between - TN FET IR (R A NS O ClE :
- the two ‘group patierns.. - The term’ Bdlcosz.p tos\!‘} E Ll e "'\j \\ i AT 6 1
‘represents the apparent phise space difference . o - ERETTR s el 2 NG s i
. between ‘the two group patterns.” The array pattern I R RS O \ T AT
- ig simply the sum ‘of the group patterns with the . DIERURRERT T ; Ry T-. 83—
“variable phase différence taken into account.- Ag. LBy TeRs
- mentiched in the introduction, an optimum pattern for oo:lho g o
" a given range of circuit distances fixes the upper and = - - S .
“lower half-power-points snd implies. that the. side-—lobe LR T R N ST NP A O [
-level outside of these lirmiifs should be gmall.” Thus," . : § R AR A i N R s NS R
* thié ‘objeciive is to deteriine the most economlcal UL S /V AT A B P
" antenha configuration. which will produce the optimum " - *.. 7 " T 4o _ 0 S W ';RANSVERSE WIRE 1
_pattern. This involves 2n optimum choice of the five T P XUt (I DT s N L 'DIAMETER = G068 Nt e
demg‘n parameters a, Ty lf»', ,.4; and: .y whlch T 5"‘ T 1T A T T L
s no bmﬂpfe problem el L Aol 0SS R i
‘ : x : ov g ze 30:0- At T spn
“The element pattern f(r,b) depends only upon . .- o e T ] e
. the para.metere. a . and T and to & small extent on. the S i S S g S TS
size of the wire from which they are made, - Figure 4- Py B O S By == 2= == L A

ig a plot of E~ and H-plane beamwidths as a fonction- .-
" of the parameters ¢ and v -, R can be seen that the -
" H-plane beamwidth can vary over a wide range ...
- depending upon choice of, parameters while the E-plane
‘beamwidth is insensitive to changes of @ and ¢
- It can also be seen that for a given .T. there is an a
that produces a minimum E- and H-plane beamwidth
. Figure 5 shows the H-plane beamwidihz of a single ..
"element as_a funetion of the mize :of the wire from whi
. it is made.. It can he seen that thie parameter ha.s a
- relatively small effect on ’che pattern compareﬂ to
: '_ para.metera a and T -

= . group pattern are directed at an angle above and belaw ol L
. the horizon gwen approximately by sin [A/4d sm‘b] e

The group pattern isa functlon cf the element

_pattern, the distance, d, to the phase center and the - - T direction is approximately independent of the .- . .. :
angle W . The variation ofd/Awith @ ie shownin - ... element beamwidth provided that 2#! is- less than’ the RS
. figure 6 4s 2 function of g over.theé rapgeof T . - T - element beamwidth _ S
__that the element patterns are frequency independent. e : ) S
.- If can be'seen that the phase center is nicely behaved SR ) terms of the sunp‘le pattern descrlption, _the =
" .&nd moves. toward the element vertex as the. angle’@ .- determination of the most economical antenna con-

Tis. increased from 10" to 45°, 'I‘he iwo beams.of the = - flguratmn boil’s down to dn optlmum chmce od' the two‘
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‘-gronp patterns and their relative phasing The .

" rotation prizeiple discussed elsewhe . ‘Briefly,
if all dimensions of an element ars multiphed by
- 2T gnd a new element s constructed to these.
dimansions. ‘the relative phase of the radiation E
between it and the original element willbe . -
Experimental resulis indicste that ¥, will vary +15°
: a:round the desig'n Y over a period of frequency

. © At first thought it might be assumed that: ¥
" should be chosen so that the exponéntial term is 0
when ¢ is equal to the design beam direction. _
However, calculations have shown that the array gain

. different from this. .The reséon for this is that the
‘two groups. of elements forti. in essence a two-element
.. end-fire array with spacing equal to Bﬂ(l::osn}.rl Yo -
It is'well known for end-fire arrays that the optimum
‘phiasing is not obtained when the eleménts are phiased
- guch that the radiatioh ﬂelds are‘in phase inthe . -
" end-fire direction.. Since the patterns for the twa
groups have different shapes and amplitudes, the
. conventional Haneen-Woodyard.or Dolph-Tchebyseheff'
) cond.ition3 cannot be applied. -No new condition has

. patterns havé also been unguceessful, .

iecause of this ‘complexity and the large number <
. of design parameters, it was declded to compute the
" radiation’ patterns and gains over a large range of the
design parameters and then analyze these data to -
. determine the most economical deaign for various o
: .distancerangea SCEE ST

. -"In the followmg sect!ons the effect of the varimls :
: parameters on calculated patterne is discussed. Com-
. .- parisons between calculated and measured pztteins are -
. made a.nd some other experimental alpects are touched

L0078 A .

Effect of tra.nsverse wire size on. single-" L

'.on, Finally, designs that produce patte' 1
R path dist.mee rangea gre presentad
. phasing-of the lower. element is controlled by sealing -~ o
.- the dimensions of the element accordinf to the phage =~ .
e ,

< two-elément arrays over perfect ground were calcu=":,
7 - lated on an IBM 650 computer.  Values of a'from 10° -
. " to 45" weve uged for various values' of ‘|

" The element pattern used was that produced by the

. quency-{tdependent operation. . This is consistent with
. the desire to use a minimum amount of material in an’-
© . antenna that if designed to be used down fo 2or 3 me-

. will Ye quite large.
.18 0. 83; for an a of 14°, 0.80; for

. P o . g Qrre ro N o
- can be increased somewnat by letting ¥ take on values and 30°, 0.75; and for’ q's of 37° and 45°, ¢.65.. For

e approximated by elementary trigonometric functions as.

- .creage In accuracy that would be achieved did not wa.r— 3
" rant the additional computation time that would be
.-required.'.._._ ,

Bt i gy Y Yt ot i e of -G
"' . "a large increase in directivity could be achieved. Figuré

.and-directivity, It can be seen that in this case & 4-—db

- what would have been achieved had t.he elements been
__identical e

R A R - I o

length 5. o: of single elements

: L Theoreﬂcal Resulta
) Badiation pattems and directivity in the H-plane. off

~and

value of T near thé minimum that would allow fre= = :

-This value of ‘r‘fo'r an @ of 19°" ‘ R
@'s of 18.7%, 24° . | v 0

purposes of computation the actual element pattern was -

shown In ﬂgure 7.. Approximgtion by series would have-. S
been more aceurate, but it was felt that the smallin~ . = -

For esch value 0*.‘ a, xp; and ‘ll‘, , the phnse
¥, - of the first element with respect to the #econd .

8 illustrates the effect of phasing on antenna pattern .

Increase in directivity was achieved by phasing over.

Rt was found that fora given value of ., as W
was increased from , , the directivity-would increase

-up to a point and then 'diminish as l}ra -got larger, Tha -

Increase in directivity as Y is increased up to 8

: Pomt 18 due to an .increase fa’ apertnre n the Verﬂcai B '




MAXIMUM,
N DIRECTIVITY
"N 11407150,

* AT LOWEST OPERATWG. - .
.- FREQUENCY o

Fig. 11, Design par

" bere s.re theoretical, that 1s, they are not corrected for’

rmautual coupling. Flg'u.rel; 1lustrates the elevation .
plane pattern and the approximate dimensiops at its -

"~ lowest operating frequency of an antenng for use between

- 200 and 1040 km. Supsrimposed on the plot are curves
.- glving the radiation elevation angle {for single hop) for
" a given virtual height and great clirele path distance. -

00w 3
LR
W B I
- APPROXIMATE ‘DIMENSIONS. ...
. AT LOWEST. OPERATING .

LT "FREQUENCY -

“The curve for a height of 105:on represents the average . |

- "height of the E layer. The curves for 350 km and 200 - = -

* Jm represent the approximgte maximum snd mintmum”® - & |

- heights of the F layer. It'can be seen that lnes from . °
.the.origin to the half-power points of the pattern inter- . -~

.- peet the virtual hefght eurves at varfous distances. The = .
% line-to the lower half-power point intersects the virtual =~

- MAXIMUM
© DIRECTIVITY: .-

iength, .

i ._Eig."lg;“"Dééi@"paraméteﬁ' and chiractefiatipsl of ani az_;tenha.fof;i.mé on paths of 840 km to' 1,550 km in R




Y APPROXIMATE DIMENSIONS . .. -
AT LOWEST OPERATING -
- PREQUENCY,

Fig 13 Desig:n parameters and characteristica of an a.ntenna for use on pathn ot 1 320 km fo 1 850 km

oI langth.

height equs.ls 350 k.m clirve at a.bcut 1650 lcm the virh.ml
height equals 200 km curye at about 4040 km; and the
‘virtual beight equals105 kan curve at about 550 km,

- . the virtuel height was always 350 km, then this antenna - _
"~ could be used up to ranges of 1650 !cm without having its

- directivity in the direction of the critieal reflecting -

.region more than 3 db down from {ts maximum o
directivity. - If, however, the virtual height gets as low
a8 200 km, the path length for which this antenns -

" . would be suitable would be & maximum of 1040 kin; if .
the virtual height was reduced to 105 km, the maximum .

range path over which this antenna couid be used with
_ less than 3-db degradation is reduced to 550 lom.
Similarly, a line drdwn to the upper half-power point -

- inteérsects the 350 km virtual height curve.at about .

200 km, Hmiting the minimum digtatce over which no
‘more than 3—db degradation can be realized to that -
range. Consequently,’this antenna can be used bver

. paths from 200 to 550 ki if the virtual height gets as ~ -

. low 28 105 km.  Jf the virtual height never gets below :

*. 200 lon or if the maximum useable frequency for the -
-200-km layer is always higher than that for the 105-km_' )

layer, then this antenna is suitable for point-to-point

- ‘paths that range in distance from 200 to 1640 km.: The -

. maximum directivity of this antenna is 11 db over that
of an isotropic radiatoy. - Therefore, overthe -
recommended path lengtha, the dlrect:lvity will never -
‘be lesa than 8 db over an isotrope. . To give an idea
. of the physical size of this antenna, if its lower-
-~ dperating frequeney was 2 me, 13 height would be -~ - -
" ‘about 170 ft and iis width ahout 250 £, Of course, if =~
. . its lowest operating frequency wag 4 me, these )
2 dimensions would be helved, - - .

Figures 12 and 13 give t’he same informatlcm ior '

' longer ‘path lengths as figure 11.did for the short range .

antenna. For antennas. recommended for use-between .

'840 and 1550 k:n and between 1320 and 1850 k.m thair S

: ma:n.mum directiviﬁes are respectively 14,1 db and
" 15,5 db over thet of an fsotropic radiator. Aa would-
. be expected, the dimensions of these antennas, ag . ' ..°
-shown iu these two figures, are progressively larger LT
. in terms of wavelengths, However, for these longer -
. . paths; it would not be expected that the lower fre- L
" quencies in the high-frequency specirum would be '«
. -Consequently, the sizes are not probibiﬁve. S
_-The patterns of all three of these antennss fnthe - - -7 "%
azimuth plane of maximum directivity are spprmxi-. ST
* . mately the same as the element E-plane patterns. _'I‘he RRE
- mbsolute gains of these antennas were arrived at by - -
‘eomparihg them to a standard gain horn and were . - -
_ measured to-be within a few tenths of a db of the valua o
" estimated from the ha,lf-power beamwidths in both
' _pln.nes. SRR

o needed.

s n.lu.nse usms FLAYER aoom< usm:m. L

" Conolusions I e
' Ithaa been shown that by lnclini.ng lng periodic

elements to ground so that their vertices are at . s
“ground level, elevation plane radiation patterns are
" achieved that-are independent of frequency to within "

the same degree as ths parameters of the ground over .
which they are located are independent of frequency. .

Information on element pattérn and phase center and

the effect of phasing iz sufficient to design an antenng

. -whose performance will not decrease the system gatn
~over & given point-to-point circuit by more than 3 db. -
" . Three antenna designs have beén recommended that .-
" will cover all point-to-point paths that le between -
200 and 1850 km apart.  The directivities of these -

antennag vary from 11 db to 15, Edboverthatnfan
isotropic radiator.. Approximately another 3 db may

" be guined by arraying two of these arrays a.zl.mutha.lly -
.80 a8 to parrow the azimuth beamwidth.  In thig- mannar.,_ S

gaips of greater than 18 db over an iavirope can be -
achieved. For points that are more distant than 1850

_ lm, antennss ihai produca ':adiaﬁon at luwer elevsl:lcn




adglen are required. . Therse h.ntennas have...@  ogles
‘of the ‘ordei of 5¢to 107 axid have their back elements
elevated higher than the ante:mns for lhortar rangﬂs.

Vertically pelarized rudiation patterns th&t are o
e independent of frequeney cun be produced 1u 4. manner
. similar to that described here. - The log periodic -
elementa in this cage are’ ‘oriented with thelr transverse A

.. ‘wires vertloal and with ¢their vertices on the ground.
... The analysis of this type of array is made more: complex ) _
* by the diffieulty in taking into account the eff.ect of &t Ve
'1mperfect grou.nd RO : g 28, R H Duﬂamel "Optimum Patternl for Fudfire o

. "Arrays, Proe. IRE, Vol. 41 No 5 May 1953
pp- 652-659. > R

" R H. Duiamel and F. n,HOra ‘wLogardthind
- 'Periodic Antenna Designa. ir 1868 IRE Convantiou
Record Partl pp. 139-151 U ‘

R.'H. Dabamel and D, G." Bers ,j'-vLogarithmicauy
Periodic Anteara Arrays, » 1958 WESCON PR
,Canvent:lou Record Part I ) B 8-1-174.‘ Ay
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Thanks are due to R. D. Gorman who fabr:lm.ted
S and testeid many of the antenna models and R.. P,  Rbodei
' who. Pprogrammed the problem and secured. the’ dain fre

‘the TBM 650 computer.:







. Antenna struetures for whjeh the input jmpedance
“pnd radiation pai:terna VBry periodica.lly with the ioga-
- rithm of the frequency are deacribed. For'a particular
tlase of thede structures the variation of the electries] .’
charatteristics over g perlod is negligible the resilt -
.. being an antenna for which the impedance and patterns

are essentially mdependent of frequency over bandwidths

“The antennas are Unearly —f
- are the subject of the preceding paper1 and will be
- -mentioned onl y hrisfly here.
.. Introduced. in this. report, consists ofdealgning the .

greater than-ten to one.-
polarized and bi-directional beéams of approximn:ely
. “egual princip&l plane beamwidths are obtained, The

| . . heamwidth may be controlled ta 8 considerable extent,
L byﬂ’e Seometry of the structuxe =

'I'he v:iesign of broadband antennas has been the ol
subject of many investigations over the years, Although

some success lins been achieved in obtaining. broadband .

“impedance ‘characteristice, it 18 only recently that®
broadband 1mpeda.nce and pattern characteristies have

- béer obtained. The usé of the: term broadband hag been ; ;

" rather looge, -It bas, in the past, been used to describe
" antennas operating over a2 or 3-to 1 hand even though
" their patierns and impedance may vary. widely ‘over that.
range. Hs use here ig intended to have the meaning of_
.performance which i essentially independent of fre— -
quency over the ba.nd of frequenmee considered
Thie invesﬁgation ha.s been concemed w1th & new .
approach to-the deeign of broadband antennas The.
‘method consists of designing the antenna structure 8o,
" that its characteristics are periodic with the Jogerithm -
" -of the fréquency. - If, then, the variation of the aiitenna
. characteriaties over a single period are smalt oF neg-

ligible the result is a broadband antenna.: . Although this =

‘may appear to bea backward approach; its merits will -
‘become evident when the. resulis are examined. Sufﬂce
it to say, ai this point, thai bandwidths tentoohe T

" have been cbtained by this method with evidence that
even nmch greater bandwidths are possible. )

In the followmg eections, some deelg'n principles
_ for broadband antennaé will be described and the "
- -- expérimerital results for: Iogarxthmeally periodic
Btnwtures willhe presented. ’ -

“"? Z The antennas deecﬁbed in thzs report embody,_-
three basic dee!gn principles.

The first of thege 18 the'
"»angle" concept which {s. a design approaeh wherein the

' geometr;y of the anfenna structure is- descz‘ibed. BO. fnx"
< ag ig practical,
: 'eecOnd principle makes use of the fact that the' input

by angles rather than lengtha. . “The .

impedance of &an anterna identical to ita complement is
independent of frequency. ‘These first two prlnciples

The third, wh!ch will’ he

antenna structiuve such that its electrical propertiee

- W repeat periodieally with the logarithm ot the frequency.-_" -

An antenna described completely by e.ngles, eu.ch

“as an infinite biconic4l antenna, would mske an fdeal” . .= -
broadband radiator since its. operation ig Independent of L

freguency. In practice, however the anténna muat be

- of finite Jength and auhough the input impedance ap+
- _proaches a constant value with Increasing frequeney © . -
the radiation characteristics usually vary considerabiy
" due to what has been termed the "end effect". el

" the most successful broadband anguilar antenna is the .. .
" - logarithmie spiral. 2 3 Experimental resilts, over a.

© ten to éne bandwidth, have demonstrated that the pat- .~ .

- ‘terns and jmpedance are essentially constant except for'_i' =
".- @ rotatlon-of the pattern with frequency.’ Apparenﬂy [T
.. .the "end effect” {or the effect of finite. Ieugth) ia negH-_: T

" gihle for the iogarithmic apiral antemm R

S The ‘reIatiOnahip of the. impeda.nce of aplane metal ae
- sheet anteninz to'its complementary slot antennsa yields L
- "the basis.of the second design-principle: .If the ehap_e
is such that the metal sheet antenui is equal to ita_ - -
‘complement it w1]1 have a theoretical input Jmpedame
~of 60 n chms, this Tesult being independent of freqneney

Todate

* This gives-a design approach for an antenna havinga

_constant input impedanee and although it also requlres

a structure of infinite extent it puts no. reetﬂctlons on

. “the shape of the elements other than the identical ‘com~
‘plement condition.] A few examplea of shapes havlng
.. identical complétnents are shown in a figure of refer-
- anca'l, Theseare generatedbydiﬂdinga planeinta fougr” -
.- gual-guadrants,-the areas of n'hichax-e_altemtely con-
" ductor and free space. The lines dividing the quadrants 3
. ma,y take a.ny shape Whatsoever and d eondiﬂon for equal':' R

e Tlne research hae been. supported by Wright Air Development Center, Air Research and Development Comma.nd
under Contract AF 33(618)-3220, - - I e : L : :
T **Now with Collins Ba.dio Company, Cedar Rapidsn :[ow.a. _"- R




complament 18 satisﬂed 1f when any dividing ﬁno is - .
",f:rotated 80%, about the-center, ic js coincldent witn the
:'adjacent dividing llne. - _ e

{,; logarithmjcilly peﬁod_ic antanna is deﬁnsd here

< 'erties vary periodicelly with the logarithm: of the fre-- -
" -quency. . As wilt be. shown, ‘the Togarithmieally pev-iodic
" antenna is & simple modification ‘of an angular antenna. :
“'This modification is successfully used to,reduce the
. end effect’!.
- eral, a variation of the electrical properties with fre=
* . ‘quency, the magnitude of the variation i sometimes
- very. smu the result hemg a broadband antennn

AT precise “definition . oi‘ logarithmmally periodm

- With this tra.nsformatlon, circles and radial lines in
o the w pla.ne are mapped inio ve_rtisa.l and horizonta.l
'hnes, _respeetwely, _i.n the z_piane.' :

Let us eonmder now how the a:ogular struotu:es,

' in the w planc, are mapped ifito the 2 plané.
in figure 1,the vhow tie' anténna is transformed into
__',-horizonta.l parallel strips and the eqmangzﬂar spiral
:. antenna s transformed into. inclined parallel strips. A

0

S ducing penodlc variations onthe parallel strips in the
- z plane and then transforming to the w plane. .- A few
-examples are ghown -in figure 2. - Figures 2(a} and’ 2(b) -
show loganthmicahy periodm slot and tooth structures.
.Ths teeth in figure 2(c) are formed by sinusoidal curves

" in the z plane. X is-also posslhle to introduee logarith- -

_mically pericdic variations in the equiangular spirel
but the usefulness of this is doubtful because the "end
" effect” for the spiral is practically negligible. It will
. be'noticed that in the w plane all dimensions involved in
_the definition of & logarithmically periodic strueture °
; are proportmnal to their distance from the ongm or

. radit Rp; ‘rp and the subtended aogleg . “Theradif Ry<1;
- Rpy. Bp +1, + - form a geometric sequence of terms -
where the geometric ratxo 1s deﬁned by

The radi? rﬂ._rl‘, Ty .rtH:l': .
~. baving the same geometnc ratio
: 15 deﬂned by A e

r'ra

L1t osni be Geen that. infinita stfiictures cf fhtg type have. |

]_ﬂelds at'a Irequency f will bhe repea.ted at all -other’ NS i
D frequencica given by -rnf (apart from a ¢hange of acale)

. ‘where n'may take on any integral. value,  When plotted s

- -on & logarithmic scale,: these frequencies are equally. -

‘- ag an ‘antenna gtruchire for which the eléctrical prop-: -
*-.spaced with & separation or period of In 7; hence the

- ‘c-ally periodic antenna structures, it has been found L

.Although the modification causes, fn gen~ 3
[ thaf the fields decay very.rapidly after” pnssingtha

K _ : "one quarter wavelength long are considered tobe -
‘.;istruct.xres may be obtained by conmdermg the tmns—‘ e

—-cduse-the "end effect-0 be small or negligible for. aJI
o logamthmica]ly penodlo structures testecq .

- _flgu're 2('b) have bei

‘Ag shown

_log'an*hm‘c.ally periodic structure is formed by intro- . -

- nected 10 2 triangular conductmg gtrip. .. The ratios, -

- its complement {n the mﬁmte case), the requ.irement'} § *
' necessary. "

. that dxlr_ectmn, requires an infinite number of teeth of -

" “lower frequsncy limit.

form a Eumlar sequent.e

The w:dth of the slot
‘ 'vertex a.nd connected to tbe other triangulxr sheet. N

v the property that, wben enargized at'the Vertex. the -

- pame loganthmically periodic structures‘

By problng the fields along sevaral logarithmi- i

,pomf where a- ‘regonant. discontimmity exiots, The Blots
~in flgure Z(az) which are approximately a half-wn.velength
loug and the teeth in ﬁgure Z(b) which are approxlmately

resonant discontimiities. ‘This decay. of the fields put
the point of a ‘resonant disoontmu:lty hag been found to

There are-an mﬂnmted'mzmber o:f diifarent loga= :
: nﬂumca.lly periodie antenna configutations. possible.

g 'Because of the limited time availablé only Btrncturea e

having tooth-liko discontinuities similar to that of
Bh. mvestxga‘ted to dnte I

.,Experimenta.l Reaults ;‘_ e

‘ Deacnptmn oi Expenmental Models

_ The an‘:tenna models mvestigated were constructed
a8 ‘shown i figure 3. The conductmg sheet, - from whlch
‘the antennag were cut was of }ight ‘Bhuge copper shoet Con \
{approx. . #20 inches thick). ' For extremely broad band. - |
apphcahonﬂ, the thickuiess of the sheet should be. made S
-proportional to the chstance from the vertex. _The- L
" periodic diacontinuities are in the form of teeth con- <

" and o are detérmined as in-the praced.mg seohon and it
i peen thatin order for the siructure to be equal to

that the sum.of the angles a and B be equal to 90° s -
‘A small area near the center was leftas
solid conductor since continuation of the obstacles, in

_ zero width in the limit.  The smallest tecth near thes = -
‘center will determine the upper frequency limit of

_pariodic’ operation while the radius. B and presumahly
- feed point. - I ﬁgure 2(a), the slots are bounded by the

“the angles o and B (length of teeth) will determine the

" For all modeis tested the ratio -
o was taken equal tothe square rect of the ratio ¥
providing a ratfo of tooth to slot width whicki is ‘the same’

.for all rows of teeth. . The structure was fed across -

_the vertex with a coaxial line laying on one of the tri-
angular sheets. ‘The outér conductor was. bonded to the R
sheet and-the inner conductor was extended-across t.he s




‘impedance of each model was found to'be- essentially the'
.- pimé a8 that shown in figurs 4, the only significant dif—
- . '.: . fereénces being the low frequeney Timits of constant’

S A model of the type shoWn in ﬁgure 3'was. con-"° . input impedance. It wai found that as the tooth engle'a. -

- S __structed w:th the fo]lowi.ng valuee aﬁixed to the - " was'decreased, bolding Ry’ fixéd; the tocth lengths be- .-
§ vyariahles R : . come shorter and the low freéquency limit was raised..
" For example, the low frequency limit for nearly con=
‘stant input impedance was -approximately 800 me. for'.

. the structure with 20 degrees of teeth,whereas it was.

- approximately 400 me for 45 degrees of teeth.. ‘Radia.
.- tion patteins, in the plane ¢ =0, typleal of each antenna |
... tested are shown in , figures 10 through 12. ‘Examination .
St s e s e 5T L of these patterns indigates that the performance ofthe
. The input impedance of the antenna was measured  ‘antenna is not peculiar to # particular tooth angle; in

S 'perfermance of a Logaﬂthmicaus Periodic Structure’
a _;-Identicel to !ts VC.'om‘ lement Al ) ‘

‘

‘oyer the band 400 to 1600 mc. Figure 4 shows the - - .- - fact, the patterns are remarkably similar for all. mOdelei_
By - results, _plotted on.a Sm1th impedancé diagram, referred tested. The Jarpest cbserved.: :differences ave found in- -
. tothe feed point and relative to 50 ohms. The input - the relative amplitude of the Eg polarization.which 18
E r_.'impede.nce i8.geen 1o be fairly constant with the: Iocus of *  seen, in general, to increase with decreasing tooth .
' o .. points, centered about a resistance Ievel of approxi-"- " ' angle.  This is to be expected since if the angle a went
¥ ‘mately 156 ohms. The discrepancy | between this value - to® degrees the Tadiation would be entilrely of Eg .
- - gnd.that of the predicted 60 chms (189 ohms) is 7 ) polarization It is algo observed that the E, atterns L
B - ggeumed-to-be due to the finite thitknesy and length of . for @ =20 degree.s have degenerated BOTMEW. in eh;_;pa_
K . the dlements, the presence of the feed cable ‘and the * ,: ', a.ud this is alee as would be: expecﬁed. S

: '_ " unavoidable 1ntroduetion of sorme seriee reactenee at oo .
s ‘-the feed poim- B : : ST L o Performance with Varietien ef he Rati I

: Radlation patterns of thie strueture were measured T The parameter T determj.nes, whet _may be-con- 3
- _.a.nd found to be of fairly uniform shape over.a better _- TE o sidered the bant_lwidi;h of a per_iqd of operat*or__n.__ Thatis T
£ than 10 t6 1 band. ‘Figure 5'defines the goordinae & - i - i s, el el L T e T e
f ° system 2nd figure 6 shows patterns in the two' prineipal
¥ . - planes measured at fréquencies of 1525 and 1700 me. . -
N These patterns -were found to be typlcal of the pattems SRR T e BT R S e R PR T T T e e
“ " in'both planes at other frequencies. - For the purpose of  where f] and {3 are two frequencies exactly one peﬁod ST
" * demonstrating the bandwidth obtained with this Iaboratory' _apart (fp> fy). "I the bandwidth of a period can be " .
" model, radiation patterns for the planeth. = 0 are shown " _increased without causing mgmflcant variations in ﬂm._ o
. infigures 7 through 9 which cover a better than tento . radiation patierns,. then the ratio T canbe' decreased
" . one bandwidth. Tbe pattern at 5000 me (figure 9d) 48 . and the autenna will retain itg broadband properties,
" seen to have degenerated somewhat in symmetry and this * Onie advantage to deerea,smg 7 is that the number of .
"' is felt to be due to the difficuity in maintaining perfectly 'teeth requited between any two radif-of the structure i o
" coplanar elements when uemg euch thin material for the S redur'ed and congtruction is snnpler near the feed polnt. e
conetrucﬁon. St e S . “That is, the teeth bécome fewer and have greater
: B : - : _separation for the same values of R; and the minimum S
COntrary to what rmght be expected, the manmum _tooth spacings could hecome an important eonsideraﬁon SR

et ATk e A A2

. radiated power {along the z axig) has itsg electric fleld - - for ]ngh power operntion.
o polanzed in‘the yz plane, whereas for a similar strue~ - : 3 Eeel
" ture; without the periodic obstaclee, the normal polan- Models ef the Ioganthmjeaﬂy periodic etruc‘ture T
_ zatmnwou],abemthexzplane S ofthetypeehewninﬁgures ha.vinggeemdtﬂeratioef'
- Lt equal te L 70, 50, L 26, and , 15 were constructed.” In £
Performance with Variation oi Tooth Angl__ o -each case the ratlo o was taken equal to JT and the - 77 ¢ x
: " structure wag made idertical to its complement.. -_Tha P SR
Several additional models WETE. measuxed wlnch " angles a and ,B were each 45 degreee and the radlue Rl 5
o kad tooth ‘angles ranging from @ = 20 degrees to- - -was meintalned at ten mches E
. - o =60 degrees. 'In each case the angle B was adjusted. y : K
iy - 80 that the sum of @ and B was 90 degrees and the - - . Rediation patterns ofthe moﬁels having r equal i
- etructure ‘wag thus maintained equal toits complement. o 10,70, 50. and ‘25 were meastured and are shown m ’ e
" The ratfo 7 was . s for all models and o was held - - - “figures 13 through 16. Inspeétion of thege patterns
------—-eqnﬂl *P J‘Tu e e e et e ~ show the most significant effect of reducing the ratios - .
' S : FE .—_.‘_.ftobea.nmcreaseofthedirectivityoftheantennainm
Input impeda.nce and radlahon patterns were - principal planee. The average half power beamwidthis

meaeured for eaeh ‘of the antennag construeted ’I‘he ' A.(this is the average of both principal plane patterns for o “




eeveral fmquenctee-cvcr the.ba.nd) for the vnﬂcue ’
wlu;eecfrarelietedintehlet._-; : Lo

AVERAGEH P.' BEWTHVB _THE'PARAWTEB -r' '

Average H.- P. :Beamwldth
inDegreee :

- - 'a considerable extent the flexibility of logarithmieeliy
*- periodic antenna structires of this type. ~The ratio v

© * becomes a parameter for controlling the 'beamwldth of ‘

.. the anterina without atfecﬁng its other characteristics. -
.. Bince.an incréase in directivity generally’ ccrresponrle
to anincrease in physical aperture size, itistobe

" expected that the lower limit of frequency 1ndependent

"~ operation, for a giver radius Ry, will be’ raieed Thie a
~ was found to be the case although not demonstrated by -

" the data presented.. For example; the antenna having

7 equal to . 25 has fairly constant half-power beamwidths . -
- of approximately forty degrees, as shown, from 800 me/.-
", been reduced to apprcmmntely 100 chms, but that the e

. impedance locus.had spread out,- This result ledto ST
_the conclugion fhat it would be hest touge a structu!'e

" identical to its complement and fed by a wida: band L
| tapered or stepped transformer. 4.5 Radiation pat- B

- e up in frequency. The beamwidth however, was- .
" found to brorden rapidly below 900 me/sec to approxi-
. -maiely seventy degrees at 700 ‘me/sec. The freguency .

" of 900 me/sec ia thus congldared the low limit of fre-

" - queney independent operation for the antenna having T

-+ equal to ;25 and Ry ‘equal to ten -inches.  The low fre-
- quency limits of antennas ‘having 7 equalto .70 and . 50

- with Ry equal to ten inches were not in festigated but- are

~expected to be between 450 and 900 mc/sec, which Tep-

" resent these Hmits for 7 equal to-.81-and ;25 reepec-
tiveiy. The reault of this is e:mply that in order to .

_“increase the directivity of the antenna for a given band ccfr -

frequencies, the minimum size of the aperture muet be
T inr..reasad as well as reducing the ra.tio .

The patterne ehown in ﬁgure 17 are for T cque.l to -
B 15._ These pe.tterne were meaeured in the plane ¢ = 0*
.- snd s i8 seen, the performande has deteriorated some-~

what. The Eg polarization is much higher at some fre-

_' i quencies e.ndthe general ehape of the pattern is eeento va.ry.

"' Tt effact of varying the tooth angle bas not been .

investigated for 7 of ratiog other than . 81 but it is "

isti 8 wculd occur. o

B VPeriDdlc Structures Not Having____nﬁcal Cetnplement

AL ofthenntenn.ne discueeedthuefarhavehad e
shnpee identical to their complemente end, as a resuit,
have had input'iimpedances near 180 ohms. Forthe .

- best match then, the ling feeding the antenna must have

,,.a che:racterietic impedanoe near ﬂﬂs "“1“9 - W““ld _ ', 'i:A'-onIyone ofanunlimitednumber of poasible conﬂgureﬁonl Sl

. be deeirable_ii the input impede.nce cf the pe‘riod:lc
-2 'structure could be varied to mitch its chnracteristlc
. 1mpeciance to thnt of avaﬂahle tranemieeicn nnes. "

' in order to determine whether the inpit- reeietance

" broadband properties.
<. 'increasing the angle B without changing - a.- The :

- ' in tbe characteristic impedance. The model tested was -~
... gonstructed with the follcwing values for t.he va.ricus B

B : , eters, ]

This reeult wes an mexpectad cne a.nd increaeee to L .

‘since the sum of the a.nglee a and ﬂ 18 nat equal to.
a6®, the antenna is not equal to its’ complement and the
. input 1mpeda.nce v.ould be- expected to be some; va.lue

1500 me¢-covering more than one period of the etructure
‘No degradation of'the patterns, compa.red to the identi- Fa
- cal complement a.ntennae was - o'beerved, : S

L ,mveetigatmn demonstrate 'a promiging new approach

" tially independent of frequency. The method described "

-greater than ten to.ons. The directivity, which is o
~ essentially constant for a given geometry, can be vnried N
.. over & substantial range by the alteration of & single . ..
S . parameter :Thia reeult isof particular etgniﬁcn.nce

U axpected thaff gimilar clmngoe in perfcrma.nce cha.racter- - R
~ of the antennz separaie from other considernﬁons mth ‘,;_
‘ 'the exceptwn of overa.ll size for & glven hand RS

. toinvestigation of two’ dimensional structures of the = .~ .
" type shown in figure 3: -This clase of antenna etmctures o
-+ digplays remarkably brca.dband cha.r&ctenstice ‘over large T

A model of the periodic antenna wes conetmcted

level could be reduced without Interfering with. the
- This was accomplished by

expected resulf of this would be an increase in the
capacity of the structure and & correeponding decren.se

,other than 189 ohme

It wae found that the mean reeistance level had

terns were measured over the frequency band 1000 to -

-

L gcnclue*m: R
| The expericiental results chiained during i
to the design of antennas whose performance is éssen- . -
provides & means of obtaining Hnearly polarized, hi-

directional antenrigs having approximately equal and - o
constant prinéipal plane beamwidths over 'bandwidthe of R

since it provides a means of controlling tha beamwidth
The n*ajcr portion cf tbis work has been reetricted -

rangeg in the various design parametere ‘but represents. =




L which ‘embody the legar thmically per!adic concept,
" “There is; .at this time, nd evidence to miggest that the

- ﬁstructu.ras of the particular type investigated are of -

et optimum shapé to give the best bioadband results.- It

s possible that impmved parformance or perhaps some

- - new characteristica are available through variations in -
..~ the general configuration. At least one such possible- f__
_vnnat.on is Buggested in ﬂg‘ure 2(c) “The design prin-.-

e clples can &lso he extended to thrae dimenslonal

. The ai.;thofs érate’fﬁlly aéknowledgé the ::é'.'ssl‘staﬁcé'- o
", .of Mr. N, Kubn and Mr. W- James, in-obtaining ‘the
© expex:lmental dita necessary to carry ot this investi-=" """

: ganon and the suggesﬂons of Profeasor V. H. Rumsey.

- which aided in forming the original concepts’ leading to
" this design Approach.” “Appreciation’ is also ex‘iendad to B

v “Mr. V. Rash, who dsgisted in constructing the many

. expenmental models needed dunng the course of t]us - 5

1. ,'V AH. Rumsay, "Fraqueucy Independent Antennu" :
. Papar #339 National mE Meeting New York. 1957

: J D Dyson,' "Equia.ngiﬂnr Spiral Antenmt e I“Iﬁh
" Annual Symposium on the T, 8. A, F.' Anténhs Resaarch
-and ‘Development Program. Robert Allerton Park
- TUniversity of Illincia, Oct. 1955, (Abﬂract i
L fclassiﬁed secret )

. _J n Dyson, vAn Experimental Investigation of
D Equia.ngular Spiral Antenna'™, ‘Sixth Annnal Bympo-
" slum-on the U8, A, F.: Antennanesearchanﬂ :

- Development . Program, Robsrt A].Ierton Park
" .University of Ilinois, ‘Oct 1958,

§,-B. Co!m Optlmum Design of Stepped Trans<
. ':mission-Line Transformers", Trans, IRE
. ._-V MTT-3, Aprﬂ 1‘855"' p. _—

R. W I{Icpfenstein' “A Trnnsmission Line Ta.per of .
Ix_nproved_DemEﬂT Proc IRE Vi4, Jan 1956- -. p. 31.
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Experimental model configurati
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fora=B= 45°, T= 8L .
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" Radiation patierns for 1= 300 B = 60 T= .81, ' Radiation patterns = f= 45°T=.70 o
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LAW OFFICES

TELEPHONE

CAREST A WeONER HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD i oM o

JOHN REX ALLE
WILLIAM J STEL

JOHN B.McCORD
BRADFORD WILES
CHICAGO 60606 -

JAMES C.WOGOD

STANLEY C.DALTON

RICHARD S.PHILLIPS

LLOYD W. MASCON -

TED E.KILLINGSWORTH ’

CHARLES L.ROWE 67
JAMES R.SWEENEY May 2 L 19

W. E. RECKTENWALD :

J.R.STAPLETON

N

EMAN 20 NORTH WACKER DRIVE AREA GODE af2

WILLIAM R.McNAIR
JOHN P. MILNAMOW

DILLIS V. ALLEN

W, A, VAN SANTEN, JR-
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rlnes ‘

No. Ten Post Off'lce Square
Boston, Massachusetts 02109

Dear Bob:

I have borrowed from Keith Kulie the transcript
of testimony in the Winegard suit and the Lawler deposition
taken by JFD., I also have a copy of the Collins Radlo
publication by DuHamel and Orr, March 31, 1958, Shall I
hold this material here or send it to you?

It might save time at the trial to select now
the material you would 1ike to bring in by stipulation,

Very truly_yours,

Richard S. Phillips

RSP:iag

RECFIVED
ey 4 4967
) CINES

L
g0 RUY B gasron

30, TEN PUSY giFice







::1'7Laf which you may alreadyﬁhave”pracured frcm Kaith Kulie;; e

"f;f}fx have not duplicated that material for you or Bob. It
- ‘seemed that I might only duplicate waterial already in

‘f'Laiyaur possesgion 1f I should do go. However, much of ths f; fj%T

-_';f?;material of interest will be incorporated in the Motion -
. for Summary Judgment I am now. preparing and hope to

| 3fycamplate ghortly, I ptamised Bob to send him a eapy'éf

: E:*'.-fj_?t:inat: motian fer cammﬁnt‘bafora I file 1ﬁ. ¢ ,a

S I do uet raeall tha_dates in thﬂ uear Euture
'wheu Bab plans to be out of the country again, 1t would

'ﬁ”f};be helpful to me to know thase dates so that, if possible

' ffI can get a eepy af my_ﬂbti@n for summaxy Juégmen An his

_;ecrl Eﬂbert E. Rinas, Esq.
- Rines & Rines.

‘10 Post foice Square :
Boatan, Mkssachusazts




LAW OFFICES

TELEPHONE
FINANCIAL S§-1830

AXEL A.HOFGREN

ERNEST A WEGHER HoFGREN.WEGNER., ALLEN, STELLMAN & McCoRD

JOHN REX ALLEN .

WILLIAM J. STELLMAN . "

JOHN B. MeGQQRD 20 NORTH WACKER DRIVE - AREA CODE 3)2
,wf\\

BRADFORD WILES
UAMES C.WOQD CHICAGO 60806

STANLEY C. DALTON

‘RICHARD S.PHILLIPS '
LLOYD W. MASON

TED E.KILLINGSWORTH ;o
CHARLES L ROWE
JAMES R.SWEENEY " g
W, E.RECKTENWALD Mareh 21, 19
J.R.STAPLETON
y

WILLIAM R.McNAIR

JOHN P. MILNAMGOW »...-/
DILLIS V. ALLEN

W. A.VAN SANTEN, JR.

JOHN R. HOFFMARN

Mr. Robert H. Rines
Rines and Rines
No. Ten Post O0ffice Square
Boston, Massachusebtts 02109
Dear Bob:
* I enclose a copy of a motion by JFD to dismlss

its cressclaim with prejudice.

Very truly yours,
R
Richard 8. Phillips
R3P:iag
* Enclosure

ce: Mr. I. S. Blonder (*)

RECEIVED

23 1987

v
NES AND RiNEg%DN
b0 TEN pOST OFFICE SQUARE, BN




AXEL A.HOFGREN

ERNEST A WEGNER HOFGREN.WEGNER, ALLEN, STELLMAN & MCCORD

SOHN REX ALLE
WILLIAM J. STEL

JOHN B-MeCaRD

LAW CFFICES

TELEFHONE

N

LMAN " 20 NORTH WACKER DRIVE AREA CODE 312

BRADFORD WILES

JAMES C,WQOD

CHICAGO 50606

STANLEY C.DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWQRTH
CHARLES L.ROWE

JAMES R.SWEENEY . March 2}4, 1967

W. E- RECKTENWALD

J.R.STAPLETON

WILLIAM R. McNAIR

JOHN P MILNAM
DILLIS V. ALLEN

ow

W.A. VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr., Robert H. Rines

Rines and Rines

No. Ten Post Office Sguare
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Bob:

I talked this afternoon with Pete Mann regarding
the drawings we have supplied of Blonder-Tongue antennas.
He inquired whether you would be wllling to stlpulate
specific models as representative of all of them, so far
as infringement 1is concerned, We also discussed the
possibility of a stipulation that the elemént length and
spacing 1s in accordance with the log periodic formula,
Tt 1s my understanding that the dimenslons do fit the
formula and that the only question regarding infringement
is with regard to the co-planar limitation in the claims.
Would you be willing to stipulate to this?

: Very truly yours,

TOH

Richard S. Phillips
RSp:iag

RECEIVED

" o

321967
RINES AND RiNES

XO. TEN ppst OFFICE SCUARE, E25TON

v
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LAW QFFICES

orarpty ot HoOFGREN.WEGNER, ALLEN, STELLMAN & McCORD e o
JOHN REX ALLEN NANCIAL &6-18630

WILLIAM J. STELEMAN AREA CODE 312
JOHN B. MeCORD 20 NORTH WACKER DRIVE

BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S. PHILLIPS
LLOYD W. MASON

CHICAGO 80606

TED E.KILLINGSWORTH - .

CHARLES L. ROWE

JAMES R.SWEENEY . . MaI'Ch 2:’) . 1967
W. E.RECKTENWALD

J.R.STAPLETON :

WILLIAM R.McNAIR
JOHN P MILNAMOW
DILLIS V- ALLEN
W. A VAN SANTEN, JR.
JOHMN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No, Ten Post Office Sguare
‘Boston, Massachusetts 02109

Dear Bob:

I talked with John Pearne and got from him a 1ist
of the prior art he feels to be most pertinent. I am in-
corporating this in the 1list of exhibits. .

He had talked to Ray DuHamel by telephone sometime
ago and declded against using him as a witness. Ray has
some finanecial interest in the patents and gave the indication
that he might not be completely unprejudiced, John has not
talked with Isbell or Carrel, I listed all three as possible

witnesses,
Very truly yours,
/4
Richard 3. Phillips
RSP: lag
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of parties they . gpxqa . - . S | T
represent. _ - ; _ - - , N . o ;

Merriam, Marxshall, Shapiro & Klose

30 West Monroe Street, Chicago, ‘I1linois 60603

P_laintiff, THE UNIVERSITY OF TLLINOIS FOUNDATION
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OSTROLENK, FABER, GERB & SOFFEN
ATTORNEYS AT LAw
SAMUEL OSTROLENE TEXN EasT FORTIETH STREET
aanans G NEw York, N. Y. 10016
MarvIN G. SOFFEN - ’ : PATEN '{EAUSES
SaMmuEL H, WEINEE A CoDE 212
JEroME M. Brriintwr MURRAY HILL 5-B470
Louis WEINSTEIN e
Marc S. Gross (JABLE ADDEESS

Stawapr J. FRIED "OSTROFABER Nrw York

Micmasyr S. PINELES
(Izr. 8 Pa,BARS ONLY)

RoBnERT C.FABER

March 13, 1967 &t
e

Robert H. Rines, Esq,
Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts

Re: JFD 3.223 - UIF v. B-T v. JED
66-C-567

Dear Bob:

On February. 28 1967, I sent you an orlglnal and two copies
of a Stipulation concernlng facts referred to in my prior letter
dated February 20, 1967 with the expectation that you would execute
such affidavit on behalf of your client.

My records indicate that we have not received a reply from
you to the aforesaid letter of February 28, 1967.

Kindly glve this matter your immediate attention since a
relatively short time remains to prepare for trial of this Actlon.

Slncerely,

OSTROLENK, FABER, GERB § SOFFEN

Berliner

RECEIyEp.

T 1< 1987

Yo, TE':\IPES AND R
0ST OFFice SCUARE 89570,
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