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. JFD. ELECTRONICS CORPORATION a
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 Plaintiff, . CIVIL ACTION NOS

vs. :ﬁ:_65 € 220
and

ﬁI%es C 671

iI(Consl.)

- Defendants.

" PLAINTIFF'S MOTION FOR SUMMARY JUDGMENT




Now édﬁes.;hé:piaintiff,by its_attorneys,”and moves
* under the proﬁiéiénébf Rule'56; F,R;CQ?,, for.aSumﬁary'judgment_
-_ﬁhat two'of the three patents inisuit'afe,imQalid in theif}_f
1entifétieé,'and thai_bﬁe Of_ﬁhe twéris.unéﬁforcéable:fbr unéleén ;
hénﬁs inzthe:procurement thereof sald pétents in suit being:.
| . I, ‘U. s. patent No. 3 210,767 (PXvA)
Inventor: Dwight a. steTl

Application filed: May 3, 1960
~ Patent granted: October 3, 1965

"II. U. S. patent No. Re. 25,740 (PX-B)#%
© 'Inventors: Paul E. Mayes and Robert L, Carrel
~ Original application filed: Septembex: 30 1960 . o
-OrLglnal patent No, 3,108,280 granted: October 22, 1963
' 'Reissue application filed: March 5, 1964 : : -
Reissue patent granted: March 9, 1905_

T. TSBELL PATENT NO. 3,210,767

The ground for invalidity of ché'ciaimg of the Isbell

_ patent is  that the'subject ma tter oE saild clalms was deSCILde in
a prlnted publkcat;on (PR~ ) puol;shed Aprll 50 195% (more
than one year p:lor to the May 3, 1960, date of appllcatlon for the
pétent}‘iﬁ édntravent;on-of §102 of Title 35, United States Code

135 U.5.C. 102(b)].

%  Hereafter called "Isbell patent.”
%% Hereafter called "Mayes et al. reissue patent,” the original
| patent replaced thereby being heveafter called’ Nayeb et al.
original patent.”
% Antemna Laboratory Quarterly Englneerlng Report No. 2,
‘ URESEARCH STUDIES ON PROBLEMS RELATED TO ECM ANTENNAS,™
. Electrical Englnoer1n0 Research Laboratory, qulneequw
- Experiment Station, Uhlver31uy of Illinois, Urbana, Illinois
This report has heretofore been identified as p1alnL1ff s
Exhlblt b (PK-L) and will hereafte: be SO reTe:red to.




CII. MAYES BT AL. REISSUS PATENT NO. EE. 25,740
o _ N o R .
.The ground fof'invalidity 6f.thé claims.bf ﬁhe Mayes 3 
et.al. reiésﬁe pa?ént is thét tﬁe aileged invéntors did not *hém;..

. selves inveht the subject matter of said c¢laims, but derived the -

. same Lrom another,ﬁ 0 that the patent was granted in contra-

vention_of.§1oz(f) and §103¢5'Ti£1e35,'uHite&:séates Code
[35U;s.c;.102(f) and 103]. R * |
B.

'The_Mayeé eﬁ‘alﬂ feissue paﬁent'is uneﬁforéeéﬁle becéﬁSeﬂ 
it and‘the;Mayés et al. origiﬁal.paféni on whicﬁ-tﬁe reiésue:waé-‘
based were both procured by the boundatlon defendamt by‘pre entlng 5'5
the Patent erlce thh decept1v$¢and_mzslead1ng evldencg to Lhe
etfect thatTthe.earlier work of Bwight'ﬁ, 1sbell was ﬁo# a pért.
of the p;iQr'art,Hwhereas'it was in fact a part ofthe-ﬁrior art
and ﬁad béen_described in printed publications*#_more than one
lyear pfior to the date of the épplicétibn.fof ﬁhé Mayes;ét éi.
| originalipatent.'.AS'a tésuit Lhe Patent Office dropped the:'

' eérlier workad Isbell from consmderatlon as prior art against

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

- % Edwin M. Turner of Wright Patterson Air Force Base, Dayton, 8hio.
%% The publication PX-4 and Antenna Laboratory Technical Report '
No. 39, YLOG PERIODIC DIPOLE ARRAYS," Electrical Engineering
Research Laboratory, Engineering Experlment Statiom,
Unlvef51ty of Illinois, Urbana, Illinois. The latter report
has heretofore been 1denL;;1ed as Plaintiff's Exhibit 17
"~ (PX-17) and will hexeafter be so referred to.




¥

thereby influenced to grant the Mayes et al. original and réissue

patents BecauSe*defendant knew the-pertinent'factsg or should

--have known them, they have come into court with unclean hands with .

'”rESpect to the_Mayes et‘al Telssue pa;en* and are not eqtltled to

enforce that patent and the patent is invalid. . ﬂazel»Atlas Glass

.  Co V. Ha?thfd Empl ce Coo, 322 U.S, 238 (1944); Prec181on nstrum@nt

'Manufacturlng Co. V. Aucomolea Maznteﬁance Machlnery Co°$ 324 U 3,

806 (1945) Walknr Process Equxpﬂen Tnc: v. Food Machlnery and_;

‘,Chemlcal Corp., 322 ©ls. 172 (1965)

SUPPOR?LNG EVTDENCE AND MENORANDUW

AffldaVlLS supporulng the foregOIng motlon as to each

of- the grounds thereof are attached hereto as a part hereof

tocether with copies of dep031tlons,_answers to 1nterrogatories
and_adm1881ons that are on flﬁe‘or dre flled herew1th5:and coples _

of'?rior_paténts and publications that are also relied upon in

‘support of thls motlon

A separate memorandum in support of thls motlon further

= explains'each of the grqunds therefor and is being filed by

plaintiff concurrently therewith.
Respectfully submitted,

MASON, KOLEEMAINEN, RATHBURN & WYSS

_ S . . .By -
OF COUNSEL: ' -+ One of the Attorneys for Pl&lntlff.
-~ John F. Pearne . 20 Noxth Wacker Drive
William A. Gail : . Chicago, Illinois 60606

McNenny, Farrington, - FInancial 6-1677
~ Pearne & Gordon. ST -
920 Midland Building
Cleveland, Chio 44115

-.623 1040 f : '
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION
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~ LIST OF EXHIBITS*

_PX-Ad..;..,L;;;Isbeli patent in suit No;-3‘210 767
'_"PX;Ba,;;;: ” Mayes et al reissue patent in suit No. Re. 25,740:”f

'PXTCf.;}.......Stlpulation of facts

PX-D ..........Affldav1t of Margorle Johnson o

PX-E .3.:......Dep031tlon of Harold Lawler

z_tPX-F_..........Dep031tion of Paul E Mayes (selected portlons)
U PX-G einnn. Affldav1t of Lewis H Flnneburgh Jr.

PX-H ;,,;;;....Paper by Paul E. Mayes, "Some Recent Results in

Frequency Independent Antenna Research, delivered
shortly prlor to October 19, 1964 (Part I only)

t‘PXfI-;..,,..:;.Isbell'"Prellmlnery Statement" in Patent Office

Interference No. 92,150, Isbell v. Krav1s et al,

o PX-DD..;f.;....Testlmony of Marjorie Johnson in The Unlver31ty

of IllanIS Foundatlon V. Wlnegard Co.

PX-EE..........TeStlmony of Harold Lawler in The Unlver51ty
cof Illln018 Foundation V. Wlnegard Co.

PX-lA..........Antenna research contract between the A1r Force

‘and the University of 1111n01s (selected portlons)

PX—3...........Isbe11 ”Dlsclosure of Inventlon and Letter of
' Transmlttal '

'_ PX=4 ....;.....Unlver51ty of Illln01s Quarterly Report No. 2

under the Air Force antenna research contract
PX—lA S

o * Pl&lntlff s exhlblts are de31gnated throughout as "PX '

1

_Those exhibits introduced specifically for the purposes of
plaintiff's motion have been 1dent1f1ed by alphabetlcal symbols
and others by numerlcal symbols.
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PX=5 iuinnnnnn UnlverSLty of IllanlS Quarterly Report No. 1
: - under the Air Force antenna research contract,
PX-1A- - :

. PX-12 .........Article by DuHamel and Ore, "Logarithmically .
L Periodic Antenna Designs, publlshed by Colllns "
| Radlo at least by May 14, 1958

PX-ISTQ;;;,;...RECORD OF INVENTION of Paul E. Mayes and Robert'
-+ .. L., Carrel for subject matter of their reissue
. patent in suit (PX-B)
PX-17 .;;......UnlverSLty of IlllnDlS Technlcal Report No. 39 .
' BRI 'under ‘the Air Force antenna research contract,

- PX-27 «hene e Internal University of Illlnols "Research Progect
S LT Report" of June 12, 1959 - S

'":e-"PXeZS".........IRE Transactlons article by Isbell, CIted bY
A ‘Patent Office against Mayes et al. apPllcatlon

patent in suit, PX-B, was based
:'_fPX-29'.........Patent Office flle hlstory of Mayes et al
‘ o . application for their original patent on which

- their reissue patent in suit, PX-B, was ‘based”

© PX-30 ;........Patent 0ff1ce file history of Mayes et al
' - reissue patent in suit, PX- B L

- OPX-31 L....i., DuHamel prlor art patent No._2 985 879
PX- 32_.........Isbe11 patent No. 3, 011 168 (not in sult)
.PX-33 ,...;;...DuHamel and Ore prior art: patent No. 3 079 602 .:f

- PX-34 .,.;.;{..”Radlo Engineers’ Handbook" by“Frederlck Emmons
o ' Terman 1943 (selected portlons)

_ PX-BS”..;...,;."Local List" of'Unlver31ty'of I1linois for
R internal distribution of research reports of
therElectrical'Engineering Department :

PX-36 ;ft}‘ ..... Patent Offlce file hlstory of . Isbell appllcatlon
- S for hls patent in suit, PX-A o _

for their orlglnal patent on whlch their reigsue R
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NATURE AND SUBJECT MATTER
_OF_THE SUIT

This suit is & consolidation of {1) a suit by The

Finney Co. for declaratory judgment that three patents of the

- Foundation defendant are invalid-and«not infringed, and wherein

Lhe roundatlon hastcountgrclalmed Lhat plalntle has infringed

all-three patents;*Landr{Z) an earlier filed suit by the Foun-

dation against'The:Finney Co. {(and another defendant as to whom

the earlier suit has been dismissed). 1Issue has been joined by

the pleadings-in both suits, and jurisdiction and venue are

conceded.

All three paLents in sult relate to rad10 frcqueqcy

' antennas hav1ng certaln design and performance Ch&TaCCGfISLlcS 1n

COmmOoT .+ From-those coumon charaCteristics, the antennas,of all

three of the patents in suit are known as "log periodic antennas.™

. NATURE OF THE MOTION

. Plaintiff's motion attacks the validity of all claims -

of twb’of'the_threg paténts_in suit;.namely9 Isbell patent No.

3,210,767 {PX-A&) and Mayes et al. reissue'patentzNo, Re. 25,740

(PX-B}. The motlon also attacks the enxorceabllity of the yayes

et al. reissue patent by Lhe Foundation delendant on the cround

that this patent,is invalid-because lt'was procured by presenting

deceptive and misieading evidence to the Patent Office so that .

"the Foundation comes into court with unclean hands.

% Other causes of action against defendapt JFD are not ‘involved

in plaintiff's motlon._ :
I




RELATED LITICATICON

The importaﬁce.of this moti@n and the urgency of having
ig considere& and &eci&ed or 1lts merits are abnormally great in
view of three related suits pending in this Court and involving
vaii&ity and‘infringemént‘of one or.both_of'the same two patents
attacked by the motion.* In practical effect, the granting of
this motion will dispose of all of the issues of pétent validity
_and infringement_df’twﬁ of those related suits, %ill_eliminate.
one of-the twb.patents involved in the third of those related.'”
'éuits, and will reduce:thelpatent issues in the present Suit
from é'suit on three paténts.against 17 différent antennas charged
to infringe to-a suit on only one patéﬁt agaigsi onlyIS of the

antennas charged to infringe.

% The University of Iilinois Foundation v. Blonder-Tongue :
Laboratories, Inc. et al., Doc. 66 C 567 {involving the Isbell

patent and the Maves et al. reissue patent); The University of

Tllinois Foundation v. Jerrold Electronics Corp., Doc. 66 C 636

{involving the Isbell patent and the Carrel et al, patent):

‘The University of Illinois Foundation v. Channel Master Corpora-

~ tiom et al., Doc. 65 C 568 (involving the Isbell patent).




SYNOPSIS OF MOTION

IG

Isbell Patent No. 3,210,767 Invalid
Because the Application Therefor was Not

. Timely Filed as Reguired by 35 U.S.C. 102(b)#

The printed publication PX-4 is a University of Iilinois

report that admittedly describes the antenmas of the invention of

‘this Isbell patent (Stipulation PX-C, par. 5-9).

The Report PX-4 was published Aéril 30; 19599 Ey virtue
Ofww | |

{a) 'Ets.availability to thé public_in the'”Local i brary,
Electrmcal qulweerlng Department, Uulverﬁnhy of 1111&013
{Johnson Affld PX—D Lawler dep. BX-E}, and

{b) Extra-coples thereof belng available to the public, fdr
the asking, at the.”?ublications OffiCe.”_Electricalr
Engxﬁeerlng Departmeﬂt Unlve“s;ty of 1111ﬁ018 {Johnson

Affid. PXHO Lawlef dep. PX-E}.

The 'Local Library” as a source of similar technical publications

'was available to faculty and students of the University of Illinois

and to members of the public since prior to April 30, 1959. The

*JSUSC 102 :
A person shall be enultled to a pauenc unlesg~--
%ok
(b} the invention was % % des;rﬁbed in a printed publication
in this or a foveign countly * % % more thun one year prior to.

the date of the application for patent in the United States * % #*,7



”Publicatiohs Office” ;s a source of SLmllar techrical publica-
" tions had been well known to and uéed by interested members of
the'pﬁﬁiic, including persons in'indusﬁfy'and féculty and students
of the University of Illinois, sinée prior to.Aéril 30, 1959.
 (uobnson Aled P&-D ¢ Lawler dep. PX-E'** Mayes &ep.9 PX?F)
| The, appllcatlon for the stell patent {PX A} was not
| filed in the Patent Office untll May 3, 1960 (PX A - caption data)
By the terms of 35 u.8.C. 102(b), the publication of PX-4 more
than Qﬁe.year earlier (on Apri} 30, 1959).rendérs that‘patent'
invalid. | |

As 35 U.S.C. 102(b) has been lﬁterpreted by the courts,.
without an appllcable exception, the anllablllty of PX-4 on
April 30? 1959, from either source (a) or source (b),‘above,
constitutés "publication” on that date.

‘Since a patent exists only.by statuiory authority, thefe.

can. be no exception_tO'the'express prohibitipn_in the patent

*  Johnson testified entirely consistently with her affidavit PX-D
on direct and cross-examination in related litigation. The
pertinent parts of that sworn testimony are submitted here-.
with as PX-DD and are mentioned further below.

~ %% Lawler testified entirely consistently with his deposition PX-C
in related litigation as a witness for the present Foundation

defendant. The pertinent parts of that sworn testimony are
submitted herewith as PX~EE and are mentioned further below.




s:atute.to the patenting of an invention published wore than one
year prio: to thé'application for the patent. Isbell patent No.
3,210y767, therefore, must Eé held invalid gecauSé the application'
thérefo;'was not filed within the timé'requirement:of 35 U.S.C.
*162(b}. |
I1.

A, Mayeé et al. Reissue Patent No. Re. 25,740

Invalid Uncder 35 U.S.C, 10Z2{f) Because

Mayes et al. Did Not Themselves Invent the

Subject Matter Therecf as Required by
35 U.8.C. 102(£)*

Wayes and Carrel, whén reportlng the SubJeCL matter of
.Lhell reissue paten; in the form of a ”RECORB OF IWVWNTTGN” (PhwlS),
made reference in Ltem 9 thereof to a SngestTon they rece1ved
from a Mr. E, M. Turner of Wright Air Development Centera in his
deposition (PX-F, pp. 113~ -115), Mayes ackﬂowleaged his understandlng
that Turner was referrlng to moving the arms of the 51mp1e dipoles
cf the Isbell patent into the form of delpoles.** This change in
the dlpoi“& proauced only the results which the prior literature

.Laughc Mayes et al. to expect (Mayes dep. PA-F Pp- 116 121),_and

* 35 U.S.C. 102:
“A person shall be entitled to a patent unlesg--
. . *l?.a * .
{f) he did not himself invent the subject matter sought to be
patented * % %7

wk Mayes also admitted that the use and operation of V-dipoles for
the purposes described in the Mayes et al. reissue patenL had
been well known in the art prior to that time (Mayes dep. PX-F,
pp. 48-51). How very well known.it was is discussed hereinafter.




the

s}

this iS'the only.change'in the earliér.deveIOPEd antennas o
Isbeli_patentthé? is disclosed in the specifications and drawings
of the Mayes et al. original_and reis_sue‘patents3 as expressly
stated in the latéer at col. 2, 'lines 44-49, and confirmed by
Mayes (Maven dapg; PH-T, pﬁa 121L123, 154;156).- Thus, thé Mayes.
et al;-:eissue patesi discloses the antennas eariier develcped by
Isbell when modified only according to the suggestion of Turner,'
It follows that, at'mdét; all Mayes‘and:Carre; contribut-

ed to thé‘invention disclosed and cléimedfin their-reissue pateht
Waé a meré recdgnition_bf the expécted attriﬁﬁtes_of what was con-
qeived.and suggested to them by Turnei. As a matter Of.estaﬁlishedf
1aw, what was.done by Mayes and Carrel does not constitute the |
making of an'invention; and any invention made was the invention -
of Iurner5 not of Mayes and Cérrel."The\Mayes ef él,-reissue_.
patent, therefore,.must-be‘heldlinvalid under 35.U.S.C. 102(f)7'.-.
because the patenteésdid not invent thesuﬁject matter thereof.
B. Mayes et al. Reissue Patent No. Re. 25,740

Unenforceable for "Unclean Hands" of the

‘Foundation Defendant, Who Furnished the

Patent Cffice with Deceptive and Mis-
leading Evidence in Procuring the Patent

~ During the prosecution of the application for the Mayes.'
et al. original patent, the Patent Office rejected the claims

thereof on a May, 1960, publication (PX-28)% of an article by

% IRE Transactions on Antennas and Propagation, May, 1960,
~ Vol. AP-8, No. 3, pp. 260-267.
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Duight E. Isbell entitled "Log Periodic Dipole Arrays,” in view

of a previously cited patent to Réwland'(file”h story, PX-29, p. 30)
‘Mayes et al. responded to that regectlon by fll ing in

the Patent Office‘an‘affidaVit and attorney’'s argument asserting

aed documenting eomﬁletioﬁ of tﬁeir V;dipole development. prior to

the May, 1960, date Of the cited IRE pﬁblication and prior te the

May 3, 1960, filing date of the application for the Isbell patent

| covering the log periodic dipole arrays described in the cited

IRE publicetion That was done for the stated purpose of remov1ng

both the IRE publlcatlon and the pclor Isbel appllcatﬂon from

B 00181deratlon by the- Patent Ofrlce as prior art agalnst Mayes et al:

(file history PX*29,'pp._3l-43).
That procedure for antedating the description of an

invention in a publication is permissible, in view of the grace

period provided by 35 U.S5.C. 102(b}, only if the earliest such

publication was not more than g year before the filing date. of the

appiication against which the Eublicatiﬁn is cited (Pat. Off. Rule

131, 35 U.S.C.A., pp. 685-686). However, that Isbell development was
deseribed in a‘printed report by the University of Illinois (PX-4)e

that was published April 30, 1959,*% and in another ?riﬁted report by'

the University of Illinois.(PX517)'published at least by September 23,

* See Part I of this motion and admitted distribution date
of May 5, 1958, in stipulation, PX-C, par. 10.




1959,% both ?ublication dates,bging more'than:éné:yeér before
the filing of the application-for the Mayes et al. original patent.¥%
To the extent that any of these fagts might not have been Rnown |
.to any particular-person iﬁ theiorganizations of thé Fodﬁdation
defendaﬁt and its gounsel.at.the time of fiiihg'the above-ﬁentionedl.
Mayes affi&avit, that inférmation was clearly-availablé and readily
aécettain&ble (discussed and docuﬁentéd_in détail‘hereiﬁafter)°
The fdregoing_facts, kndwn-ér.availaﬁie to Mayes et al.

and to the Foundation defendant and toutﬁeir éougsélé made Iébeilvs.
log periddic dipole déﬁelopment pribr art havinga’ﬁatérial bearing
on patentability of.the Mayes'ét‘al. claims in theéreé?eéts stated
in the aforementioned fejectiﬁn. However, ﬁhe Mayés_affidavit |
' necessari1y7impiied no_kﬁowledge.by anj.of tﬁem of_thoSé facts.
Therefore;-thé filingldf the Méyes affidaﬁit was eitheffa delibérate
effort to ﬁislead the.Patent Office regarding-thé'priptéart status
of Isbell's work or was done in a &eckless aﬁd‘irresponéible dié~
regard of the abqve-stéted facts. - |

" The Pétenf foices having'thus been misled=bj?the.wajes
" affidavit, expressly accepted it for the purpose f&r which it was
offered and withdrew'the rejection of the Majes et al.;élaims'on
‘the IRE publication;,<Concurrent1§, thé Pétept Officeaildwed the

first seven claims of the Mayes et al. original patent and, in due

% Stipulacion, PX-C, par. 1i.

% September 30, 1960. See cover pégé.of file history5;PK—29.




cour$é5 the'remaiﬁing claims thereof and the a&ditional claims
of their reissue ?atent, without evef again ciﬁing the pricr
ZsBéllﬁwork as:prior art. Had the ?atent_Office known the
foregoing facts, ﬁha Mayes affidaVit.would have been.inéffective 
and Would'ﬁotjhave been accepted for the purpose for which it was
offered; (File.ﬁistOries, PX-éé and PX-30)‘ |

| .The Fouﬁdation defeﬁdamt, having-beeﬁ a party ﬁc the
_‘foréébing, is in no positioh.to éispute” the efféctiveness‘of-its
deception in peréuading-ﬁﬁe Paﬁent.bfficé.to gfantuﬁhe Maves et al.
originél.and reissue‘ﬁatents;,éﬁd the total effect'bf this "calls
forhndthing.less thaﬁeicompletg_deﬁial of relief % % % for the

claimed infringement of the patent thereby procured * # %,

Hazel-Atlas Glass Co. V. Hartf&rd~Empire Co., 322 U.S. 238, 247,
259 (194@) and additionallcaség‘citEd in the more detailed dis~

cussion of the law hereinafter.

BACKGROUND

_Historigal Background
| The deveioﬁmentsthat.gave rise:to the three:patents~
in suit-wefe made at the Universiﬁy of Illinois in the course of :
‘performingfresearéh forldepartménts-of the United Statéé Government;'-
particularly the Air;FOIce."Specifically,“the develppﬁénts of
fhose ihree paéents were made undef an Alr Force contract dated

August 28, 1958 (PXelA), which réquired the Uﬁiversity to periorm




"antenna research' directed to a variety of antenna problems in-

cluding, inter alia, coﬁtinuing work on so—calied "broad band
1aﬁtennas" that had‘Been in progress under an earlier contract,
 The purpose was to devise antennas "for which the patterns and "
‘iﬁpedahce are independent of frequency." Such.aﬁteﬁnas are

' and the antennas

commonly téfmed ”frequen@y independent aﬁténnas,‘
of bbth of the patents attacked by this motion fall in thétlbroad'
.caﬁegoty. (PXrlA;.PX;A; PX-B;.Méyes dep. PX—F,Vpp; 19f30, 52-53}

| ) Frequencﬁ-iﬁdependeqt operation,is especiélly.imporﬁant
- where the radio_fréqﬁénciéé being.uséd méy fall anyﬁhere within;

or vary over, a broad ﬁange'of band Of,freqﬁeﬁcies and unifofm
response over such‘faﬁge or EandviS‘required by the_partigular,
antenna appliéatioﬁf Frequency-iﬁdependent antennas fiqd practical .
'application5 for exémple;?in speciaiized‘military'operationé termed.'
T"electronic countermeasures" (ébﬁreviated "ECM'), as well as in.many'
other operations involving thelt:ansmission and reception of widély
varying freéﬁencies._ (Mayes-dep;, PX-F, pp. 177-179; Finneburgh -
affidavit, f’x;c,_ par. 12y . | | |
The type"of frequenéy‘independent aﬁtennés to which the

three patents in suit relafe involvéé ceftain'ﬁrog:essiyely Qary;
ing dimeﬁsional relatiénships that renQEr the_anteﬂnés cyclicél

or "periocdic" in pefformancé‘as thé frequency of operation ié.
varied progressiveiy over fhe bands of frequehcies'for which the
anteﬁnas:aré deéigned.‘ The cyéles or periocds repeat according to

a simplé pf0portionai relationship'that is called "logarithmic""

- in mathematical terminology. Thus, such antennas are called
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“logarithmicall§ ﬁeriodic anteenas” or, using an abbreviated
lterm; "1og'periedic'aﬁtennas." {Finneburgh affidavit, PX-G, par. 13;
Mayes article, PX-H, p. 3) | . .
| The two,petente in suit attacked by this motion are

directed to iog'periodic'aﬁtennas which.are roughly “uniairec-_
tional,” i.e., when used as ﬁransmitting entennas9 they transmit
energj as a "unidireetiona}_ﬁ beam of radietion ﬁith only relatively
‘1itt1e radiation béing'émitﬁed iﬁ-other directions; or. conversely,
' ﬁhen used as receiying'antengas, they reeeive radiaﬁion efficiently :
from essentielly-only_dne directionfwhile being relaﬁively'inn'
'effectivéfin receiviﬁg radiatioﬁlfrom other direetions; (?inneburghf
affidavit, PX-G; par. 13; PX*A; PR-B)

| _ Development of_the particulef forms ofllog periodie
antennas to which the three paﬁente in sﬁiﬁ relate_Was'basea-uPon 7
earlier'wofk et ﬁhe'University of Illiﬁoie by V. H. Rumsey, 
‘Raymond H. DuHamel, Dwight E. Isbell, and possibly others.
Additional werklwae done by DuHamel and others at Coliins Radio
- Company of Cedar Rapidé,,Iowa, after DuHamel 1efﬁ the University
about the 1atter part of 1957 . The sequential relatlonshlp of the
log periodic’ antenna developments made in the course of ail of that
.work is described in the article (3X-12) entitled:”Logarithmically
'Periodic'Antenna'Designs” bj.DuHamel and Ore published by Collins

Radio at 1easL by May 14, 1958 (Meyes dep., PXmF, pp. 18-19, 27- 30,:

" 52-543 Nayes artlcle PX-H, PD- 3 b Stlpulatlon PX~C, par. 14)
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The first of tHaL related series of log pericdic antenna

developments was made by DuHamel-{Maye arcmcle PX~H, pp. 1—2)
and was Datented by the UﬁlVeLSlty of ° 111n01s Foundation on an
appilcatlon filed July 9, 1958, which ;ssued as patent No.

- 2,985,879 (PX-31). It is illqstrated'in-Figa_la and destribéd on

pp. 1 and 2 of both PX-12 and PX-H.

The second ¢f that related series of log periodic antenna

‘.developments was.mqée by Isbéll {Mayes article PXnH, pp. 3<5) and -
was also patented by the Uni ver81ty of 11111015 Foundatlon, on an
application filed OctOber 20, 1958, which issued as patent No. |
3,011,168 (PX-32) That Esbell patent‘is not heré in sui; aﬁd-is-
to be dlstlngulshed from the Isbell patent in suit No. 3 210 767
-(PX-A); That d@velopmenL is 111ustrated in Flg 1b add descrlbea
bnlp. 2 of PX-12 (as well as in PX-H, pp. 3-5). |
The next several'of:that related‘series.of log périodiC'

- antenné devclopments were made at Collins Radio by DuHamel and Ore
{Mayes artlcle PX-H, pp 4 and 6) and were paten;ed by Colllns

- Radio on a single‘applipation filed March 14,-1958 which isSueé'
'7‘ as patent NQ; 3,079,6021(EX-33). Those dEVulopments, thelr objec—
‘tives, and their structural and Iunctlonal;relatlonshlps.are |
descriﬁed iﬁ.PX~12 jbéginning on p. 2. The resﬁlting antenna
forms of partlcular present interest are shown in FLgU£ES 2 9,

and 15 of PX 12 and in Flvs. 1=7 ané 15 of the patent PX-33.
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That felated series oflprior developments, from the first
{b?-auﬂamel).throﬁgh'the.last~mentioned group {de?eloped by‘DuHamel
- and Ore), illustrates the eyolutiﬁn ox 153 periodic antennas frcm
Shéet‘metal étructures‘thfough a seﬂﬁence‘of rod and wire
structufés, leadingprogressively.éloser to the rod dipole.forms
of the Isbell patent in suii (PX-A)9 both in”éhysical strupturé and
in pérformanée characieristicsr(Mayés article PX-H, pp. & and 7).

: All'involved the same kind of méthématical pfogression of‘dimensiéns"f
frqmgne end to the other. All were developed and deacrlbed in
thé printé& ?ublication PX»lZfby May of 1858, priorrto the ea?clj’._es't:"i
wofk‘dn any of the developments cf the threé %atents in suit_(which <‘
were madé'betWeeﬁ thé fall of 1958 and Januéry of 1960, as éumé_
marized.belowj. i |

The work of isbell,:Mayes et al., an& Carrel‘et al. that :
.gave'riée to their_three patents in suit was performed ét_the'
University of Illinois under the Air;Force coﬁtfact PX-1A dated
August 28, 1958 (Mayes dep. PX-r, pp. 21-23). 'Accbrding £o Iébell?s :
?eport to the Uhlver51ty, PX-3, and ‘his Prellmlnary ;tatemént'in -
a Patent‘Offlce 1nterference PX=-1, hls earllest conception'of the.
log pyrlodlc dlpole antennas of his patenL in suit was in

 September, 1958, and ch antennas were flrst bullt and tegsted by

December, 1958.%

* See colloguy between counsel and stipulation re Isbell’s
invention dates in Mayes deposition, PX-F, at pp. 35w37,




Thus, as.shoﬁld be understooa at the outset, and
contrary to what oee‘might gather from'the three petents.in suit -
alone, Isbell did not originate the 1eg periodic principle of
antenna design.‘ On the contrary, the eﬁtenhas of the tﬁree patenﬁs:'
in suit fqlloweﬁ”a sequence of log_periodic‘entennasjdeveioped
earlier at the University ef Iilinois and at Collins Redio Compaﬁy .
. and sepafately'patented,by the ﬁﬁiversify epd by‘Collins.Raéio
in tﬁe'names_Of DuHamel, Isbell?_ené DuHamel and Ore. (Eeyes dep.“
PX-¥, pp. 27—30; 52-54;'PX~H;'PX;I;'PXéjl;-PX-32;'PX»33)

,T@e pfioreart‘status-of the DuHemel_patent, PXmél, and‘the_
.'DuHamelland Ore patenti'PX?33 are established by their filiﬁc'dates_
in Lhe Patent Offlce (shown cn the face of the patents) prior to the
~earliest alleged conceptlon by Isbell of the subject matter of the |
Isbell patent in suit. _Except‘as it indicates an 1ntermed1ate
development‘step.between Ehe'disclosures of those two patents, the
- Isbell patent No. 3, 011 ,168, PX-32 (not in suit) is of only
-hlstorlcal 1nterest here.

'It is primarily in the light of the feregoing prier art
background that the subsequent developments'of‘the three patents. in
suit sheuld be viewed Although the obv1ousness of the latter
developments has been placed in issue by the pleadings, 1t should‘
~ be clearly understood that it is nmot an issue of this motion. On
the other hand it should algo ‘be understood from the foreg01ng

that the antenn@u of the patents in suit were not the first log
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periodic éntennas, or the first to provide unidirecﬁionai operation
With'éubstaﬁtiéllyluniform radiation pattéfns and iﬁput impedance.
dver-théoretically_unlimited frequénby baﬁds. The similérities'

. ”between_the-prio? art'log.periodic antennas of the DuHamel and

- Ore Patent (PXn33)‘énd théflater‘énteﬁnas of the Isbell patent

in suit will be further clarified below in explaining the resﬁeétive

structures and performance characteristics of those patents and of,

the'Mayes‘et al. reissue patent, in accordance with their respective

disclosures,

o Technicél‘Background

'The issues faiséd Ey this motion are such as to requiﬁe:

0o épecial knowledge of technical facts. On the other hand, an
understanding of é'féw uniformly accepted, baéic principles of radio
freqﬁencﬁ wave ttansmission and reception may be helpful to the
- Court, aﬁdrthpsé'principles are briefiy exPléinedlin the Finneburgh
~affidavit (PX~G):f6rreference'by the Court for that purpose;

|  £130,7it is assumed that, for its oﬁn.satisfaction, the
Court-wbuld,like to knbw‘mﬁre abqut the alleged inventions of the
Isbell and Mayes et al. patentsAin suiﬁ aﬁdabbﬁt the immédiétely
précédiﬁg-prior art'péteqt of DuHamel and.Ore. Accordingly,
primarily fof that'backgrbund purpose; ééqh1of those patents and
their relationship to each other wiil be descfibed furtﬁer in the”
ensuing six pages Eefore_déaling_in éetail Withjthe merits of this

motion.

S -15-




The Isbell Patent in Suit

.The.Isbell‘pétent in éuit.(PX-A} diséloses twWo physicaliy:
éifferent forms .of antemnnas that are.electrically equivaleﬁt. As |
shown in‘Fig.'l of the patent_andrdescribed in the specification,
the antenﬁas of the pétent may coﬁprise a plaﬁar array of dipdles*r
10,.11, 12, étcz bf progressively di@inishing lengths Ly, Ly, La,
efc., with dipoie-spacings that. similarly diminish inrthe same
'direcfion (col.ll; lines 33~-36). As further disciosed in the
spécificatibn, ""the eﬁdsof.the.dipoles féll on a pair of straight 
lines which intersect and fbrm.én'angietx'**” (col;'l, iines 36-40); 
éna_thelsuccessive léngths and spacings of the di?élés-”are‘related”'
by # constant scale factor“ﬁ’,”**# i.e., a multipliérlétated'to be- 

 "1esé-thaﬁ 1" {col. ig line 56); Thus, the lengﬁh éf-each sucgessive
- smaller &ipﬁle is equal to the length éf.the adjacent iarger one
mﬁltiplied by.the decimal fracfion'?’, and each Sudcessive smallex
space between dlpoles is equal to the adJacent lar ger space nultl-
plled by the same decimal fraction 7.
| As also shown in Flg 1 and described in the spec1f1ca-_
tion of the patent, the several dipoles'are."fed” or driven at the

"narrow' or small dipole end of the array by an "alternator' or

X

* A dlpole is an active antenna element. In its simpleét form,
it is ‘a straight conductor having a center gap, as shown in
}1g 1 of PX~A CMayes d;p., PX—F, PP- 39-43) '
%% Greek letter "alpha.”

*#%%Greek letter '“'tau.”




trénsﬁ;tter,.shéwh.diagrammaticéliy at 13:a5‘being'cOnnected to the
antenna“bﬁ balénced feédér 1iges {twojwiféAtransmiésion.line} 14
and 16. The feeﬁer 1inés 14 and 16 continue through thé arfay 50
as to interconnect the severalldipqles with the feederé, and the
fgeders are ”altérnated".ér‘transpbsed between dipoles so as to
produée aﬁ"phase ré&ersai”_betweén éhe successive-pairs of dipole
conneqtiohsé(col; i, lines.43?49). |
| | The radiation pattern of such antennas is essentially
”unidirectional” to the left (forward diredtionj as viewed in
Fig. 1, typical radiétion patterns heing shpwﬁ in the‘”E plane".
 (p1aﬁe of'the.dipolés).in.Fig..3 and ”H'plané";(longitudinal of and .
perpendicuiar t§ the plane éf the dipolés) in.Fig. 4. The scale of o
'ﬁhese patterns in'?ig§;_3 and 4 is such that‘oniy:the radiation in
.é generally £orward direction; or to the 1eft.as the antennalié‘
- viewed in Fig. 1, is shown (col. 2, lines 3-7 and 45-52)}. To |
_sbmé_degree,‘oneror more much émaller_rédiation.lobes in another
or several other direétions would appear in Figs. 3 and 4 if they
were-dréwntq a 1§rgerlscale (or on what is commonly called a
logarithmic gcalé)..'Thié is indicated by‘the‘reférénce'to a
'ffont-tpfbackrgtio‘of "174b" at:col, 2, lines 49-50. (Finneburgh
affidavit, PX-G, par. 17) - |
w0 As shoﬁn in Fig. 2 of the patent and described at col. 2,

1ines_8-45, the physical form of the antenna of Fig. 1 may be
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modified by substituting closely spaced parallel feeder conductors

17 and 18 Of Fig. 2 for the repeatedly transposed feeders 14 and 16

of Fig. 1. By alternating the connectidns'of the dipole halves

.(é.g,;'l9 énd'19a, 21 and 21a, etc.) to the feeder conductors_6£ 

Fig. 2, essentially the same alternation in phase between succes~

‘sive dipoles is obtained as_With the transposed feeders of Fig. 1

(col.‘Z, 1ines 21—23). Although'the two.halves of each dipole and,

_:hence,-the several dipoles of the array of Fig. 2 are not precisely

coplanar, the spacing of . the feeder:conductors is so small that

the effect of the_planar_arrangément_of Fig. 1 is not -lost in the R

structure of Fig. 2, and the previouély described operating char-
actéristics are maintained {col. 2, lines 24-28), Thus, for

practical purposes, the dipole array of.Eig; 2 may be considered

to be a substantially planar array and, electrically, essentially

‘the same as the array of Fig. 1.

The frior Art DuHamel and Gre"Pé£ent;

| H._The_DuHamei and Ore paﬁent (PX*335; in Figs. 3, 4,‘and.
5, discloses three_forﬁslof log pemiodiC'aﬁtennaé made of straight
rods in différent éonfigﬁrations thét.weré succeésively deriveé

from the sheet metal antenna of Figs; 1 and 2 of the patent.

A1l four of those forms include two tapered, planar assemblies
that- are slightly spaced apart at their apiées 28 and that diverge

by an.angle‘gr(G:eek letter psi). All four fﬁrms have‘essentialiy _
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:uﬂiformﬁtadiation-?aétérns and inputnimpeﬁéﬁée ”o§¢r~é've£y brbéd_'”'
_Opevatlng (frequency) raﬂge which ﬁéy Eé oreater tHan tetho-dné”
(col. l, lines 11-15), As the patent dlscloses (coL. 2, lines 51 53),
gtbe angle‘yy_nmy'be reduced to 0° SO that the'center-coqductlng rods -
46 and 47 of the two planar assemblles are sllghtly spaced apart |
and parallel, a5f1n Flg. 2 qf the Isbeil patent in suit; and as
~the anglegj'apprcaches 0° the anteﬁnas become mofe ngarly |
_ unldlrectlonal (col 9 1lnes 59 67) |
When the angle%ﬁ-ls thus reduéed té Oo.in_thé"
antenna"qf Figs.-l—z of the DuHamel an& Ore éatént,:its structural.‘f 
_.H-similéﬁity té the formlof_aqtenna'sﬁown in Fié.;Ziof thé Isbelii_,
-_patént in suit is evident and was ackﬁowledged by Méyeé (Mayeé_dgp;;
wr, pien. ‘ |
7 How the_antennas.of the.Iéb911 pat¢htHareldeﬁivable in a” 
Simple manner from the antennas of'the.Duﬁémel ahd.ére patent héé o
been p01nLed out by MSyes (PX—H, p.f&, ?énultimate'par:) As.is'
.'eVLdent the antenna of Flg 2 of tHe Isbell patent results merely
_from reduc1ng the tooth widths in Fig. 1. of DuHamel and Ore {PX- 33),3
::when the angile y& lS-Op as. by substltutlng Smele dlpole rods for  '

other dlpole 11ke members, with no other change ln phy51cal or .

electrical strugture.

'The'Mayes‘et al, Original and Reissue Patents -
The entire coﬁtent of the Mayes et .al. original patent
is given in the'Mayes.et al. reissue-pétenﬁ now in suit (PX~B).

- As'ététeﬁ-in the laftef‘(col. L, lines‘llflﬁ)-- o

_ 1o o




- "Matter enclosed in heavy brackets [ ]
- appears-in the original patent but forms no
- part of this reissue specification; matter
printed in italics indicates the additions
made by reissue." : A
The absence of either brackets or parentheses in the specification
and first ten elaims'pf the reissue patent shows that the original
patent was changed only by addition to the reissue-pa%ent of
claims 11~17, inclusive.
_After briefly‘describing the subject matter of the pree ;Tf'
1V1ous1y flled appllcatlon for the Isbell patent in suit, the Mayes_f-

et al 'spec1f1catlon contlnues (col 1 lines &O 55)--.

"In accordance with. the present invention, it has

been found that the directivity of an antenna of the R

type described in the aforementioned application may’
be. increased and the effective frequency range of an .
antenna of fixed size may be extended by inclining the_-
dipoles of Igbell to form V-elements, each of which
consists of two straight arms of equal length deflnlng
an apex which p01nts away from the direction of radia-
tion 6f the antenna which is also the direction in
" which the element size decreases. The modificatioen
- of the straight dipoles of Isbell to V-shaped elements
- permits the antenna to be operated over bands of fre-.
quencies higher than those established, as described
.above, by the length of the shortest dipole in the
antenna, with increased directivity, thus obviocusly
1ncre351ng the effectlve frequency range of a given.
~ antenna. '

As the specification makes clear and as Mayes was

forced to admit;*'the'Meyes et al. originai'and reissue patents

*® See‘PX*B lines 44-49, col. 4 11nes 19 21 Meyes dep081tlon,‘
BX~F, pp 113 123, 154 155. :
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< disclosed the prior Isbell invention as‘changé& only by sub- =~

"-stituging kﬁownkv?dipéles for ﬁﬁe,straight, simple dipoles of
Isbell. :Asfméntioﬁéd iﬁ the foregoing Synopsis“(Parﬁ IAY and as
3:exp1a1ned in more. detall herelnaftur thét.single_chéﬁge was-

, admltted by Mayes et al to have*been éuvﬂesﬁeé te thém by anothef.

?Erson and, therefore was ﬁot thelr 1dea in the flLSL place

- The result_of that.change was.to-glve the antennagg_z tne_expectgd_-

and well known éBility-to operate'in a similar manner ovey é numbéftyu

:of addltlonal Lreéuency fanoes thét are hlgher harmonlés of the 

-i_range Whlch would be covered by the correspondlng stralgnt dlpole :

‘form of Isbeil *

% Such well known "multi-mode" operation is explained hereinafter.
at pp. 49-50 and in the affidavit of L, H. Finneburgh, Jr.
- (PX-G, par. 15, 16). That it was common knowledce in the art
is Shown by a 1943 ”Handbook" (PX-3L) - :
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I.
* ISBELL PATENT NO. 3, 210 ,767

TNVALTD . BECAUSE THE APPLICATION THEREFOR WAS NOT

_TIMELY FTLED AS REQUIRED BY 35 U.S.C. 102(b)

Tth ground for invalidity of the Isbell patent in suit

(PX-A), summarlzed 1n Part I of the foreg01qg Sy10p51s, will now -
be fully presented w1th deralled reference to the facts, the
- supportlng documents, and the,applicable law. The absence'of.ean

_ genulne issue of materlal fact and 1nvalldlty of the patent as a

'_'matter of 1aw w111 clearly appear from. tnls presentarlon

The Ev1dence

The controlllng facts upon Whlch tbls ground of the

3efmot10n is based are contalned in a stlpulatlon of racts, Ph—C an

'_affldav1t PX-D, by Miss Marjorle Johnson, a former enployee of the f
.1Un1ver51ty of 1111n013° a deposmtlon, PX-E, of Harold B. Lawler,_:_:"
Aaﬂother employee_OL.the Unlver81ty oﬁ Ill1n013° and a Quarterly

mnglneerlng Report PX ~4, prlnted for the.Uhlver31ty Of31111n018.'

and descrlblng the alleged 1nventlon of the Isbell patenL ~ As shown
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'byrﬁhe:other.méntioned\idoéuﬁents, tﬁetrepoft PX—& became a
”Dublicétion .Wlthlh vl:he.me&!.m_ncr of 35 U.s. C. 102{b) on
| Aprll 30, 1959 more than one year be101e the Méy :3,‘1_9609
f;llng date_of the_appllcatlon for the,isbell patent (fX-A).
| Thé_Johnson affidavit,,?X~D;'cOntains supporting dééﬁF
,ments ffoﬁ,the'recqrds of thelUﬁiversity,of Illiﬁpis‘which need
' not.be.conéidered“in'viewdf the stipuiation aPX-C which covers
many of the same facts set forth in the Johnson aff1dav1u. '
| Long after the date of her afdeaV1t PX D, Miss Johnson .
'teétified as a witness for the deLendant 1n,a_re1ated suit brought
bytﬁe,Uni§§rsity of Iliinoisl?opndgtion'and éhatging inffingemeﬁt'_
 by the_Wiﬁegard'Co,‘of'the same Isbellipatent here-in'$uit.*. He£ m
testimoﬁy.having‘ﬁéeﬁ giveﬁ uﬁderloath and ihcluding crosér'“ |
examlnatlon by counsel for the Unlver31ty of IlllnDls Foundatlon,
is obv1ously at least the.legal equlvalent of an affidavit and,
‘therefore, adm1551ble'for‘the purpOSES'Of thlS“mOthn;' Aycopy_
of that testlmony,-PX DD is ap?ended tO’tHis motidﬁ merely as
{lcorroboratlon of the facts more suc01nct1y stated with complete:3 .
.con51s;ency_1n-the Johnsﬁn‘affldav;t PX-D. ‘Accordingly, no “
-further-referenéé'need.be'made-heréin to:that_tééfimony.by
‘Johnson in thé7ré1ate& suit againét Winegérd CQ.'
¥ The Unlversity of TITInois Toundation, plaintiff, vs. Winegard
. Company, defendant, Civil Action No. 3-695-D, United States

District Court, Southern Dlstrlct of Towa, Davenport D1v131on
trled February 13 17 1967 o
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.Tﬁe Lawler deposition; PX—E;.eas'taken indthe.present"'
suit inntheifOrm'of_cross-exemihafion:by counsel for rhe plaintiffd
with redireet exemination b?icouneel_for defeﬁdant, The Uni§ersity
of_Illinoie?Fouedetionu :The.same witﬁess, called on behalf of thef
Uﬁiversity ofelliieoie Foundation”in the eforemeetioned"related_7
- suit agalnstJW1negard Company, leter testifled consistentl y w1th
his dep031t1on P&jE, w1th‘onlysone‘1mmeter1al qualification noted .
hereieafrer._.Like the dohﬁson.teetimony in tﬁe related suit
A mentloned above, the Lawler testlmony in that suit is at least

“the equ1valent of an aff1dav1t and therefore,_adm1351ble for the

o purposes of thrs motlon;. A copy thereof PX EE israppended;to e

ﬁhis.moﬁion merelylas.eorroboratlon of the facts more fully coveredi‘
_inkthe Laeler depoeirion.fkéE Accordlnely, w1th the one mrnor |
_exceptloﬁ noted, no further reference need be made hereln to that
'”testlmony by Lawler in Lhe related suit agalnst Wlnegard Company .
Another Unlver51ty of IlllﬂOls report PX-5, publlshed
orior.to April 1, 1959 geve advance notice that the work covered ij'
'in'PXeQuwodldibe covered in that report,' Therefore, rheedocumentfgdﬁ-
rPXQS\iS.also pertieeﬁt to.the'issueiraised by this.groundrof the:
Zrmotlon and is supplled as one of the supportlng documents |
Agreement by the Unlver81ty of Illlnols that the report

' PX 4. was a publlcatlon” by Aprll 30, 1959, is ‘shown by an
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additionai document PX-27, andibf a.pertinent part,of the Meyesd:
dePOSLtloh PX-F “also taken in the ptesent suit.
The present defendant the Unlverelty of-Illinois
Foundatlon, had the opportunlty to present ev1de1ce rehuLtlng
.the controlllng facts relled upon in this part of thlS motlon when
spresented with the same 1esue and most‘of the.same facts 1n‘thet.
iabove mentloned sult agalnst Wlnegard Company ' Because.it‘producedq
"'no haterlai ev1dence of such character in that eult and because no
additional facts which'defendant might nowaurge could altet ‘the .
iegal effect of.those relied upen-hetein; it is“respethully -
.submltted that only a 81mple; ba51c questlon ot law as to the o
‘.-valldlty of the Ishell patent in suit 1s presented hereby
The 31gn1f1cance of the. controlllng facts,.so establlshed
for the purposes of this motlon, Wlll be. better apprec1ated as |
B ~ they are developed,below if the spec1f1c questlon of law to be..

.:dec1ded is flrst brlefly explelned

:The Speclflc Question of Law EreSented ' |

'-As.detailed beldw;dthe pubiication PX-4 was made
acce551b1e to . the publlc on or before Apr11 30 1959, in two
distinct ways | By that date, coples thereor were avallable (1) fot
reference or borrow1ng at a so-called "Local lerary in the Electrlel‘

cal Eng;neerlng-Research.Laboratory of the Unlverslty of Illinois, and
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(2) fot distribution5 fot;thetaékiugs to ény responsibie,
"finterested pérson or.concetn withiu the Univetoity or outside
‘Of the University. The.iuteut_of such.handiing of'répottsllike1
PX-~4 ués to'makc_their contents-ovailable”to thc,people.most .p 
'genuinely_aud Seriously intoréstéd_in the_subject_mattér,"
d(Scé Mé}es dep., PX-F, p. 56, line 13, to p. 57; line 10; Lawler

" dep., p. 24,11ines_20-24, and p. 40, line 1,tto'p. 41, line 13,

o ahd The Hamiiton.iaboratories, Inc. v.'Massengillg cited aod
-quoted, igggé,'under the Eeadihg "Thé Law on fublication.").
| -. .The spec1f1c question of Law presented is whether or not
~ such aCCeSSlblllty of the publlcatlon PX-4 to the publlc -on Aprll
.3_.30 1959, coupled w1th such lntent,'constltuted publlcatlon WLthlnp

the meanlng of 35 U.S.C. 102(b) That it did COnSthute such pub—

" lication is supported by all known authorltles deallng w1th SLmllar_

or comparable fact 51tuat10ns, as will be p01nted out below after N

- a’ more detalled presentatlon and documentatlon of the facts. S

Uncontested Facts-

(a) Library‘Acceséibility

The facts enumerated in the succeedlng numbered para-
graphs and supported as indicated thereln establlsh beyond dlSpute,
that a prlntod.copy_of the publlcatton PX-4 was in the “Locol_
Liorary" of the Electricai Engiueering Rcseatch Laeboratory of the -

University'of Illinois (sometimes referred to as the "Local
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'Librarj EERLQ).and was availeble for borrowing and refereece by
ethe faCulty; other employees,'and etudents_of.tﬁe University ahd.'
lxby the_generai_public-no later than April 30, 1959. |
o .11  Tﬁe‘publicatioanX-Q.wes priﬁted.end 148‘copiee -
;thereof were delireree to Miss Marjorie Johnson, the acting |

 { Technlcal Editor of the Publlcatlons Office of the Electrlcal

i Englneerlng Department of the UnlverSLty of IllanLS, at her offlce' :

o .at‘the Unlvers;ty on or before Apr11130, 1959 (Stlpuletlona:PX—C, -

- par. 4).
| '2;"MiSSHJoHﬁsoﬁ in-addition to being_theyacting

*Technlcal Edltor of the Publlcatlons Offlce was'also the Librarienrr

- of the "Local lerary EERL" durlng Aprll 1959 (Johnson AffldaVlt

PX—D, par.-20, Lawler dep., PX-E, p@'39,_llne-17,rto p._40,‘1lne_l);f:
| 3;"In;epril,'1959, the'"Local-Library" was located in 3 1;_
.”reading room“’of_rhe.Electrical Engiﬁeering”Research Laboratory':;" 

.on the]same floox of_the buildihg es the Pubiications offieé_  f

 e.(Johnsoe Affidavit.'?X-D‘ per.'21)t That 1ibrary and'"reading

‘roon' were malntalned by the Publlcatlons Offlce to assure hav1og
.'fat 1east one copy. of every report it produced as. Well as coples ofe‘r
pﬁblications of other research grouPs both at the UnlverSLty and
' elsewhere in the country (Lawler dep., PX-E p 37, iine 17, toc
p. 38, _line 5; Johnson affld., PX-D, pars. 21-22). | |
"'4; The "Local lerary and the "reading room"'in which-'u

it was loceted ln.Aprll,_1959, were melntarned as part of the
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operations of the "Publications Office" of the Electrical
_'Engineering Department; and the same employee, MiSs Marjorie
Johnson, was respon81b1e for all of the operatlons of the

.Publlcatlons Offlce 1nclud1ng‘the_prlntlng‘and dlstrlbutlonjof

_-pgblleatlons by the_Electrical‘Engineering Department and operation -

. of the "Local Libraryﬁ As Libfarian,lshe had custody of the
_contents of Ehe "Local Library" and.reenonsibility_for:the
- loan and return of such contents. (JohnSon Affidavit, PX-D; |
l-pa:s; 2-4, 20, and 22- 26 Lawler dep., PX-E, p. 38) B
5. The'prlnted materiel*contained in the VLooalrLibrary"
"wee available féi borioWing end;use'by‘many thonsende ofepeoplen‘?
aﬁ the University of‘lllinoisg-inclnding thoee no£“directly'
'Connected'with thelentennaeLaboratory;-and also by'the.generell~'
public.(LaWIer dep.; PX-E; p 36, line 3 to p. 37 ‘line 4 and |
'_ p. 39, llnes 10~ 16 Johnson AffldaVlt PX- D, par. 35 (c)). o

'6., The publlcatlons in the_“Local lerary" were normally

kept in one of_several'locked file cabinets, not to. prevent use of .

such materialibyithe public, butfonly to maintain control of that S

 material,,so that it would not be.loet and so thét records could
be maintained of tne nemes of borrowers an&'tne dates on.which
material was borrowed (Johnson Affidavit5_éX;D;:pars. 23, 25,
ianler‘dep., PX-E,,n. 37, line 7, to p. 39, line 9). ‘Those
publications_were.entered“on.a_cerd_inaex of the contents of the

M"local Library" and the repoft PXw#iis shown thereby to have

been a part oflthose”contents (Lawle: dep., PX-E, p.-&é,ulines 9-20).
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When aoyoné wanted fo borrow a oopy oﬁ a publication from the -
nLocaloLibrary,"'he_oame to_the'Publications Office and requested
 the report.from Miss Johnson or ono'of ﬁer éosistants, who ﬁnlocked
and opened the file oabinet'and-sigoed—out the reqoestéd oublioa-
| tion.. (Johhson Affidavit; PX-D,‘para 24 Laner dep., PX-E, p. 39,
iiﬁésloglé)} | | | o
7. 1In oroer to inform peoolo‘of'the availabiiity of _'l
71 publicatioos.feceived'bf_thé.”Local Libréry,“‘a'magazioe—type:rack
was,maintained in o hali ofoﬁhe Eléotfical Eoginééring Researoh
Loboraﬁory1eadiog-tolMiss-Johnson's office, copies of'publications
- were placed on d13playon'theofaok fdr“thaﬁ purpose Soon after
'~ they were recoiﬁedlby her,laod_; noﬁice was maintained on that ,
rack indicating that displayéd matefiéls'could be borrowed'by'
. signing them out. w1th Miss Johnson or one of the other employees
of the Publlcatlons Offlce (Johnson Affldav1t PX-D, pars. 27-29;
Lawler dep., PX~ » P. 40, llne 2 to p. 41, 1lne.l3). When “
publications were recelved.ln the Publioations_Office, they;woﬁoru
:in the‘posoession of_ﬁiss Johnoon.as Lib;érian ano were immediately ]
available'for'borrowing bj_anyone‘réquestipg the:library'copy |
(Johnson Affidavit, PX;D; par. 26). |
8. Thus, on or. before April_so,v1959,'the ”Local Libréfy” 
copy of the publication'PXfﬁ waé in tho possession of Misé Johnéon,t
- the iiorariaolofothat liorary,'and was available for borrowing or - |
use‘by the geqéral.public (JohnsoniAffidavit, PX-D, par. 31(a) and |

(c)). Lawler, as business manager of the Department of Electrical
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_Engznterlﬁg of the Untver81ty of IllanlS, when cailed as a
w1tness for the FOLndatlon in 1ts related Sult against Wlnegard * H‘f
_'stated that.the readlng room' of the Publications Office was an '
."unoffieiel reading room used bylthe‘depertment”' and that ”it ﬁas
“not a library in the sense that the department had "tried to
obtaln llbrary status for 1t but couldn t” because "they [the.
Unlver51ty} said. it wasn t 1arge enough” (Lawler testimony, PX-K,
?p. 675~676){ However, he COnfirmed on crOss-examination thatl
MlSS Johnson had charge of. that fac111ty; that it was designated
Iby the department as the'”Local lerary tn the "local dlstrlbu-
© tion list™ (PX~35) for reports of the department and that both
'students having some laboratory cqnnectlon'at_the:Unlver81ty and.;_wd
) facdlty members-of'the University Wete-awere bfdthe'fact that-_-
reSearch ﬁublicationé were available ﬁhé;é (Lawler’testimdny,
PXfK, pp. 687-689). 'Ihtaddition,ipeﬁis earlier deposition PX-E;;
Lawler're?eatédlﬁjreferred tb‘the "Local Library' by that.term aﬁd_
exptessly_confirmed manj‘of'the details of its charactér and
functions as reiated by_the'referencés to his testimdny in the
ptéeedidg-nuﬁbeted.paragraphs, thle_contradicting none of them; .
~ Thus, his.oniy qdalification.ofhis own prior depositiod (PX—E)
and the affidavit and‘testimeny oflMiss Johnson (PX-D and PX-ﬁD)'.

was. that the "Local Libréry,”'though_publlcized and functioning as

A

% See p 25 sugra.
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a library for students and facqlty of the University and
' available for use by the public, as well, was not "officially"
‘recognized as having "library status" in the University classifi-

- cation of its facilities.

‘(b) Copieé Availébie fér Sale or at No Charge

The facts enumérated'in.thé next succeeding numbered
f‘paragraphs aﬁd Supported aS-indiéétéd-therein éstablish- beyona
'-dispute that “extra" prlnted copies of the publlcatlon PX-4
‘were available’ to the publlc at the PUbllcathnS Office by Aprll '
30, 1959; that the publlc had knowledge of the avallablllty of such _;
dopieélfor sale or at norcharge so long as‘the Supply lasted; .
that such copies were commonly réquested by outsidefs and:were'
sﬁpplied so,faf és they were,available; and'that the_prospective )
.‘availability,of'alreport'on the sﬁbjégf of presentéinterest“ |
' céntained_iﬁ PX-4 had been annouhced in'another,'eérlier report
of a éimilar character, PX-5, published prior to April 1, 1959.

l9; Some of the 148 copies pf.PX—A.received by Miss -

Marjorie Johmson (par. 1, supra) had been printea?so that the' .
PuBlicationé Office would have a supply of extra copies not
required:forIspecific.distribution and so that‘such éxtfa copies'
‘would be‘aﬁailabie'for'internal reference and er.distribution'
to ényxresponsible‘pefson reqﬁesting a’éopy until a minimum.
- nﬁﬁber of internal fefereﬁce copiés remainéd on hand (Johnson

'AffldaVLt PX-D, pars. 9-12; Lawler dep., PX-E, p. 23, line 13

to P 24 llne 10)
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10. Requests for extra coﬁieS'bf publications, such

as PX-4, were regularly recei&éd'by the Publications Office of -
the Electriéal Engineering~Department of the UniversitY'frém
pédple outside the University who ﬁéré interested in‘.antenna
,‘developmenfs, and.such‘requests,wete normaliy;filled by the
' PublicatioﬁSTOffiqe by supplYing such extra copieslto the request-.
ingparfy-untilonly ajépetified ﬁinimﬁm number'of'cépies remainéd _'.
“Qn.hénd.(thﬁsoh Affidavit, PX;D; pars. 9-13;‘Lawiei dep., p; 7;
line 17, to b. 10, line 8; Mayes_dep;, PX-F, p. 55, line 22,-£o
b, 56, line 5). .- IR |
o il.irln some-instancés; a.persoﬁ'requesting oﬁe of thé1g
_ "eﬁt;acopies“_waé chargedlfor such a coby, but_in.mbéfinétances:
it was'given awéy'with0ut chafge (Lawler dep., PX-E, p. 28,,
- lines 10717);'” |

."12, As soon as copies of reports, éuch as-PX—A, ﬁére
received in the Pubiications Office,-theextrgicopies.were giﬁen
to'ény.responsible ﬁarty requesting acqpy;at least in the case
of reports_preﬁared pu;suant'to thé,contract,;PX-lAs under which .
tﬁe reports.PX-ﬁ andfPX-S‘of;ﬁreseﬁt'intérest.were rendered ' (Johnson
Affidavié, PX-D, par.ils, 17, 19;3Law1er'dep;, PX-E, p. 5, line 18,'

to p.. 6, line 6, and p. 23, line 21,.t¢'p. 29, line 12)
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13. .In.April of 1959;‘many people were ewere of - the
fect that eXtra cOpies of publications prepared b& the Antenna
_Laboratory‘of_che University of Illinois could be obtained from
the Publlcatlons Office of the Electrlcal Englneerlng Department
'of the'Unlver51ty Such people 1nc1uded faculty and students at |
.the UhlVEISLty, not connected w1th the Antenna Laboratory,‘and
members of 1ndustry and others who were not connected with the

_ Unlver51ty or w1th the Unlted States Government (Johnson Affldav1t

._ PXeD, pars 18-19; Lawler dep , PX=E, p. 7, llne 17 to p 10 11ne 8

) Mayes dep , PX-F p 55 llne 22, to P. 56 11ne 5)
| "14, Coples of the Quarterly Englneerlng Report No l.
.1(PX-5) for the perlod from September 1 .to. December 1, 1958 (see
'tltle page) were prlnted and publlshed by the Unlver51ty of 1111n01s
‘before April 1, 1959 (Stlpulatlon;_PX-C, pars. 2-3). That report
_contained:a'sratement appearing on page 2-- | |

o 12,3 Plans for Next Interval

VAn investigation of log

periodic structures of thin linear
elements (zero tooth width) is planned."

The subjectomatter disclosed in the Isbell patent in suit and
described in the report PX-4 for the next "interval' (December 1,

1958, to March 1, 1959 -- see tirle_page) results from reducing
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- the toothlﬁidths;"to_zero” in the,prior toothed structure of

: DﬁHamel and Ore (PX-33, Fig. 1) when the'angle. is OQa(pp. 13-19; .

§g§£§);asléﬁplained.by Ma?esi(PXeH; p. é).r Thus, the coming
availébility of the‘nextlréporf PX-4:on tﬁe subject mattef of_

| iﬁtereétlwas annouﬁced‘in"PX-S,'which was published and availéble_
before April 1,‘1959. )

~(¢) PX-4 Described the Invention
| of the Isbell Patent

-The{additional facts,enumerated in the next éuéceeding
numbered paragraphs‘and suppdrtea-as iﬂdicatédtﬁerein establishéd,
beyoné‘diSPUte,‘ﬁbat Ehe'publication.PX-4?‘which'Was agcessible to'
 the pﬁblicrbyprrili30, 1959,'ascréléted.above,Aactually described -
the alleged invention of the'Isbeil'patent in suitwith'sufficienﬁ‘”_
 01é£ity*to be ﬁndefstood and ﬁsed‘by.a person havingordinafy Skill.
in the_relevantiart_at ﬁhe time that alleged invention was made.

) 15, The pUblication PX-4, on pages 2 and 3, cpntains'

-a written descfiptibn and'a schematic illustration_qf an antenna |
credited to Dwight E. Isbell, the éame Dwiéht-E._Isbellwho was
named_the.inveﬁtorjin.the Isbell patenfinsuit (Stipulation, PX-C, .
par. S). That-sqﬁematic illusﬁratidh'shqws an antenna ha%ingthe
same. dipole length gnd spacing-rel#tionships_as the_antenna_iilus—'
trated in Fig.-1 Of the Isbell paténﬁ‘in”suit (Stipulation,'PX-C,
paf. 653 and haviné the cross-over front feea that alternates in -
phase between successive‘diﬁoles aé iliustratedrahd déséribed in

- that patent_(Stipﬁlaﬁion,‘PXec;:paf.i7)..
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16. The written descrrptlon and schematlc 1llustratlon
on pages 2 and 3 of PX-4 111ustrate and descrlbe an antenna havrng
the same electrlcal structure mode of operatron and performance
as the antenna disclosed and clalmed rn the Isbell patent in suit
(Stlpulatlon PX C par. 8), whlch lllustratlon and descrlptlon
would be suff1c1ent for anyone w1th antenna desrgn experlence to
construct a successful antenna‘haVLng a.mode of operatlon and
performance 1dent1cal ‘to.the antenna disclosed in the Isbell
patent (Stlpulatlon, PX-C par. 9).

17. As. explalned above (pp. 18 19), the structure of
the antennas of Flg. 2 of the Isbell patent in SUlt as well as
the mode of operatlon thereof 'results merely from reducrng the
teeth to thln—llnear elements in the antennas of Figs., 1-4 of
the prior art DuHamel and Ore patent PX-33 (or from substituting
thin-linear elements for the triangular dipocle-like members of
Frg. 5 of that prior art patent) when the angle yﬂ is reduced
to 0° as dlsclosed thereln (each of those prior art forms havrng
also been dlsclosed by May, 1958, in the’ prior art publlcatron
PX-lZ) PX-4, ltself, calls attentlon to the "solld sheet,
broad tooth log perlodlc antennas“ that were earller shown in
Figs. l- 2 of PX-33 and Flg. 2 of PX-12 and to the 1nd1cated

comparable" performance of tbe srmple dlpole form dlsclosed in
PX-4. Therefore, while PX-4 "schematlcally" shows and descrrbes

only the form of antenna havrng'thea"cross over" front feed of
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fFigr'l of tﬁe:Isbeil_patent_iﬁ.suit,_it isaevideot.that the

| parallelﬂfeeoer'structore-ofrFig 2 of tﬁat pateot was old’

- in the prior art develoPments of DuHamel and Ore and was merely

' carrled over by Isbell into hls patent in su1t, S50 that any |
:contrlbution over the_prlor art that 1s‘dlsclosed by the Isbeliz_t

patent in suitfwae,'in fact, disclosed by the publication PXfﬁl‘__._”‘

;by Aprll 30, 1959

'18. The comlng avallablllty of the report PX 4 on

'.the partlcular subJect of present interest was announced to. the -

:publlc in advance of 1ts preparatlon in the earller report PX-S S

.ppubllshed pr;or to. Aprll 1, 1959 ‘as detalled 1n paragraph 14
._égﬁzéy ‘g_u - _ﬂ | o 'p't | SR | gif,'-';ft{i?

;i(d)' “Publlcatlon” of PX-4 by Aprll 1959,
: Acknowledged by the Uh1ver51ty

PX-27 lS a 31ngle sheet, prlnted form, dated June 12,
1959 and. entltled "Research PrOJect Report" by the "Engineering
Experlment Statlon”:of the ”Uhlver31ty of IllanlS," ‘the same group fg
.. that prepared the Quarterly Englneerlng Report No. 2 (PX-#), as’
| 'shown on the face of the latter., As test1f1ed by Mayes (Mayes 1
dep., PX F, p. 193 11nes 5~ 19), the report PX-27 ”was prepared
.to ‘summarize the act1v1t1es under a glven research contract [PX-lA]
to assist the englneerlng publlcatlons department in preparatlon_of -
thehreeearch-sommary.which is'issoed'annually."f Near the Bottom‘of‘ |
the front side of_tte eingle sheet‘report PX-27 is a printed heading ;

that reads-- - -
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""éubiiqatioﬁs pubiighed .
Undef_thet.heaaing‘is.a-list_of items cohtinuing Onto-the'beek eidee:'
of the feport and'coﬁcludiﬁg, unde; the typeé:subheadiﬁg ﬁProgfess

eReports," with.e.listing, by title and report number, of'ﬁhe ewo.
'Quartefly Engineefing"Reports.No. 1 (PX-5) end No, 2.(PX;4);:eThe 
latter reﬁort iistihg’Was designeﬁed “April 1959," the'clear

_ meaniﬁg'beihg that PX-ﬁ was publlshed"' in Aprll 1959, Mayes

_ acknowledged that he, hlmself, probably complled that llst (Mayes

| dep., PX-F, p. 193, llpes 20—24), and_that; according to normal @

“practice in citing'publications, one would normally interpret'the

citation of PX-4 atgthe'end df PX-27 ‘to mean that the "publication_f: ?

- date" of PX-4 was_"Aprll 1959" (Mayes dep., PX- > P 195, llne 22,
" to P-. 196 line 3). | ‘

'Thus, the_reportfPXf27, prepered‘by the Univeréity'in.

‘the regular course of its business on a form printed for the

pur?oSe and.dated,enly aBout six weeks after the event, acknoWledged 3

that Px-a'wasfa "?ublicatioh“ thet was”"published“ at least by the . |
'_1ast day of "Aprll 1959," i. e., by the April 30, 1959 date when =
(as detalled above) it was avallable for reference in the "Local

.L;brary} and for dlstrlbutlonA;o anyone, on request, by the

"Publications Office." -




(e) Summary of Controlllng Facts )

The prlnted publlcation PX~4 descrlbed the alleged

‘inventicn‘of the Isbell patent in sult. For the purpose of dis~ 3,'
seminating knowledge of the development, that report was made _.L'
accessible to the public both for reference or borrowing at the o

" "Local Library" and by'gift or sale from the Publications. Office.

.-[Both 0ceurred'mofe than a year before‘the application;fer'the
. Isbell patent in suit.

Aecordingly, there'remains only theelegel question_qf_

whether such avallablllty, coupled with such intent, constituted?

publlcatlon" w1th1n the meaning of 35 U. S C 102(b) so as to

e'render the_Isbell patent in suit 1nva11d.-




_Tﬁe Laﬁ on ﬁPgblication“
| "Whiie a cqnsiderabie num%er-éf'COﬁrt deci$icns ha%e;'
 considered what constimtes a "printed publication" under 35 U. -s'_.c"-.'-
102(b), many of those decisions &eal dn1y with what constitutes
"printed" withiﬁ thé_meaning of that seétioﬁ“oflthe statute, réther.
thanﬁwhaF'COﬁStitﬁtés ”Publication:” _Sinée.it:is evi&eht on
_ inspectiqn_Ehat.the:dbcument PXﬁé;was;”printed$ﬁ sugh,deciéiéns :
éré not pertiﬁent.' Thé'only'question.hefe'is'wﬁether the‘avai1~ |
_ablllty of that document more than one year before the qppllcatlon.'
_for the Isbell patent in suit on May 3, 1960 constltuted .publ;Ca~-
_tlon":under the law." |

‘The early dec131on in Cottler V. Stlmson 20 Fed 906

(Clr. Ct., D, Ore., 1884) set forth the general requlrements fo: a
publlcatlon, In that dec131on \p ' 910), the Court said:

”In Walk. Pat. 56, it is said that a printed
- publication is anything which is printed, and,
without any injunction of secrecy, 1s_dlstributed
to any part of the public in.any country. Indeed,
it seems reasonmable that no actusl distribution
‘need occur, buf that exposure of printed matter
for sale is enough to constitute a printed
'tpubllcatlcn.

"But something besides printing is required.
The statute goes upon the theory thai the work
has been made accessible to the public, and that
~ the invention has thereby been given to the public,
and is no longer patentable by any one. Publica- .
.. tion means put into general circulation or on sale,
. where the work is accessible to the public. See
Reeves v. Keystone Bridge Co. 5 Flsher,_&67
_(Emph331s added)
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In substance that decision held that a printed work is a

"publication" when it it accessible to the public. This accessi-
. bility to the public can occur in a number of different ways, many
of which have been speéifically considered by'the courts.

(a) Deposit in a Library

One of the common ways'in which a printed work is made
‘accessible to the public is by placiﬁg,a copy in aglibrary where

it is accessible to members of the public In an early decision

in Jchn Crossley & Soqs v. Hogg,_SB Fed 488 (le. ct. , D. Mass.,
'-1897), it was held that publlcatlon had beew establlshed by~ proof L

'tnat a 31nG1e copz of a boo& was received in a 11brary and that

‘such publlcatlon was suf£1c1ent to bar the grant. OL a valld patent-ﬂss
| There‘ls nq_requlrement that membsrs of thespubl;cﬂ_' |
actﬁallﬁ.ussd the printed copy:contaiﬁe& ﬁithin a librsfy. 'It.is T:s
merelj necessary to establish that a copy of the publlcatlon was _
recelved by the llbrary : Thus, the Patent Office Board of Appeals ;r-

" held in Gulllksen v. Halberg v. Edgerton v. Scott, 75 USEQ 252

t(1937) that ”publlcatlon“ of a EHESlS was establlsned when’ 1t Was
:proved that a copy of the thesis had been lecelved by a college
'v_llbrary. ‘The Board said at page 257:

"Since both affidavits referred to above clearly -
show that the thesis was received September 25, 1929,
it is held that the dates when the same was bound or
indexed is of no importance for the thesis became
available to the public as soon as recexved in the '
lxbraxx._ (Empha51s added) - :




| Subsequently, the SlXLh Circuit Court of Appbals held

o in The Hamllton Laborqtorles, Inc V.. Massenglll lll F.24. 584 585

45 USPQ 594, 595 (1940),

'_”kwﬂthe Weed tne81s is in tne prior art an marks -
a step in its development.since it was put on file
~in the library of the college, available to students
there and to other libraries having exchange arrange- =
- ments with Iowa State. John Crossley and Sons v.
.. Hogg, C. C., 83 Fed. 488, 4%0; Britton v. White Mfg.
“Co., C.C., 61 Fed. 93, 95, We_ think intent that the
- fruits of research be available to the public is
. determinative of publlcatlon under the statutei%. '
(Empha81s added) :

 _'Mbre :egent:decisioﬁs have followedfand-furthér CIérifiEd o
- the fqrégéing statements §£ the'law. iFofgxamﬁlé the suf f1c1ency‘.

‘o the deposit in a library of a single copy of p:1nted-matter and.;ff
| the immatériaiity 5f.the obscurity of the iibféry Qere cowménted'ﬂ)?'“

-~ on by the Court of Customs and Patenu Appeals in the case of ;

In re Tenney, Frank and Knox, 254 F. 2d 619 627 117 USPQ 348 354 -
fl(1958). In that case, the Court observed--

”It is no doubt true that our present law is
_ anomolous, as evidenced by our conclusion that a ‘
 microfilm is not ‘printed.’ A foreign patent file,
~laid open for public inspection, is not a printed
~ publication because typewritten, while a printed
‘ publication available to the public only in‘a
- Southern Rhodegian library would be,'

Still more recently, the District'Court for'the'Southerni' _
Dlstrlct of Callfornla held that the flllng of a copy of a

the81s in a college 11brary on chober 9, 1950 barred a

‘paten c.applled for October 30 1951 (21 days over Lhe perm1381ble
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one year). Indiana Géneral Corp. v. Lockheed Aircraft Corp.,

249 F. Supp.;8095'815; 816 {1966); “In thatfdecisioh, the Court:

"cited the Hamilton Laboratories v. Massengill case, supra, as an

o authority "squarely in. point." .

| About the same time,_the-bisﬁriCt Court.for the.Southérn
Diétricﬁ of New York (while denying a:mgtion for summary judgment __li
because bf.unresbived.queStiQns of3fact_iﬁ tﬁe particular-case}- |
.reviéﬁea_the same énd'relétéd questioﬁs ofxléw in some detail'and

l!i

: concluded that a prlnted publlcatlon as contemplatud by Congress_

" in 35 U s C. 102”-~'

ican 1nclude a document printed, reproducéed or’
duplicated by modern day methods,” including
microfilming, upon &, satisfactory showing that
' such document has been disseminated or otherwise
. made available to the extent that persons in-
terested and ordinarily skilled in the subject
- matter or ark, exerciging reascnable diligence,
‘can locate it and recognize and comprehend
therefrom the essentials of the claimed invens-
. tion without need of further research or experi-
“mentation.' (Emph351s added) :

'51 C. E Corporatlon Ve Armco Steel Corporatlon, 250 F bupp. 738
743 (1966) | | |

* (b)) Availability to the Public
by Sale oxr Without Charge

 The "publication” of a printed work also oceurs when
~ copies of the Wofk are first accessible to the public, by purchase’

~ or without costs' In the above- ~cited case of In re’ Tenqey,

: Frank & Knox, 254 F 2d 619, 628 117 UsSPQ 348, “355 (C C P A., 1958),;
in a concurrlng oplnlon Judge Rlch stated hls view of the law to |

be. tha_t_—t-f o
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© "When a book has been printed and copies
are available for delivery, an advertisement
_offering it for sale would bring about its
"publication' even before any copiesg are
actually sold.V

In its majofity_opinion in'thag.éaSE_(ét 254 FéZ&lézé),'thé Court
.?_stated--__"'

" The essence of. all we have qnoted is that, in
 consideration for the patent grant, somebhlng'
 must be given to the public which it did not

have before (Albeit that the enjoyment of this

i somethlng may be postponed for seventeen yeaks)
If the publlc is already possessed of that 'some-
thing', or if it is accessible to the public,
there is a failure of consideration and no patent
may be granted.” S :

: Explainiﬁg what "acceésible to 1*he'pl;cblic"-mee;n's',' the Coﬁrt_statedv |
further (at 254 F. 2d 626 627)--‘

”But though the law has in wind the probablllty '
of public knowledge of the contents of the publica-
tion, the law does not go further and reguire that

 the probability must have become an actuality. In
other words, once it has been established that the
- item has been both printed and published, it is
-not necessary to further show that any glven number
-of people actually saw it or that any specific number
‘of copies have been circulated. The law sets up a
“conclusive presumption to the effect that the public
~ has knowledge of the publication when a gingle printed
copy is proved to have been so published. See Evans
v. Eaton, 1818, 3 Wheat. 454, 514, 4 L.Ed. 433; Curtis,
- Law of Patents, pp.. 500-03 (4th eé 1073) o (Emmna51sf
- added)

The Tennéz case, supra, is consistent with the law as
previously stated by other courts and text writers over the years. .
Thus, as far back as 1884, when'the'subStance of the present statute

on this point was also in force, the Court'specifically'statéd in

e




‘f_-Cottier V. Stimsbn_(cited and quoted at p,_37; supra) thatff7”
"exposure of printed matter for sale is

enough to constitute a printed publica-

tlcn, [Quoted from Walk - Pat, 56]

. .and that_.in the Court s own words--

**"Publlcatlon means put lnto c1rcu1at10n
‘or_on sale¥¥*. " (Emphasis added)

No conttaryde;ls;on_throughout_the hlstory 6f the Uﬁitéd Stateé

Patent'System.has'béen foﬁnd;. | | | o “
Clearly; if it is enough that cop1e§ of ?rlnted materlal :*

'-;b "on Sale” or exEosed for sale ,'avallablllty to the publlc is.

still greater where as here, such prlnted matter was known to be_

avaiiablé Without.chargg-and had_frequently been 50 supplled‘on

- - request.

‘.Smmmrz"

.tSummérizing the facts an& tﬁetlaw'éffecting the Isbell

:tpatent in éuit, éépfesentgd abo;e,_eacﬁ of.twd independent, But_

'“éi@ultanéousfoccﬁxtehceé”constituted ?Leglal__"pw&.ﬁ:m3.11(:21t'.,'i'.orx‘i of PXQQ'

by April 30, 1959. --Those'écéurreﬁces‘were- (1) the “Local lerary

copy was available to the publlc in a rep031tory for technical .

a..publlcatlons that was both used as . a "11brary“ and called a ”llbrary ’
- and that was clearly establlshed and operated to perform the

functlon‘offa'”llbrary," and (2) ' extralcoples““of the publlcation

were avaiiable for sale or free distribution, with public knowledge'
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of this eveilability.‘ That publiéatioﬁ"aﬁd”others of'sinilav
'{character were made accessrble to the publlc in both of those ways.

:wrth the clear intent to make the frurts of the Unlver31ty research |
avallable to all.' |

' While both of those two occurrences independently con- . .

. stituted legal "publication' by April 30, 1959, it is also evident.

that the same physical organizationfonder'the sopérvieion-of'the'
same 1nd1v1dual MlSS Marjorie Johnson made the publlcatlon PX-4
avallable both through 1ts llbrary reference and loan fac llty.

~and through the Publlcatlons Offlce facmllty for furnlshrng coples

. of the publlcatlon for sqle or at no charge Thus that same-‘

 phys1cal organrzatron_actually performed more than the normal  7

:functione of a'library:in making possible eod'ﬁaciliteting both:(i
modes of ﬁaking the“pobliearion accessible.tothepublic. |
| _ By_eil-of_rhe standards_derirable from ?ertinent_court;'

ldeoieions_and otherlrecognized authorities, the‘publicationuPXféi.j
:__wasllegall§_”pﬁblisﬁed”oﬁor.oefore April‘30, 1959, and‘Wes_eo |
considered by the‘ﬁﬁiﬁersiry of Tllinois, itself, in the nearly -
'contemporeneous report‘PX;27;' SincerPX-4 clearly described the |
_.alleged.invention of the Isbell patent in suit and was'publiehed“
| - more tﬂén.a-year1prior‘to thegappiicefion for:the3patent,that.f

patent must be held invalid'underjrhetprovisions of SS'U.S.C.flOZ(b}.-
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- MAYES ET AL. REISSUE PATENT NO. 25,740
- INVALID UNDER 35 U.S.C. 102(f) BECAUSE
MAYES ET AL. DID NOT THEMSELVES INVENT
. THE SUBJECT MATTER THEREOF AS REQUIRED,

. BY 35 U.S.C. 102(f)

. Thisground_fdr.invalidity of the Mayes et al. réissﬁe
patent in suit (PX—B),'sﬁmﬁarizéd in.Part II.A. of the“foreéding."H

- Synopsiﬁ,will'nbwbe fuilyrpresentéd wiﬁh deﬁailed reference to
- thé faéts,'the éupporting.ddcuments,'and'the applicablé léW‘ The"-':
:‘_absence of any genulne issue of materlal fact and 1nva11d1ty of the
' ftpatent as a matter of 1aw w1ll clearly aﬁpear from this presenta-. :
‘tion. | | T

The Evidence .

 The contrdlling facts upon Which this ground of the.'

_motlon is based are contalned in the dep051t10n {PX-F) of Paul E.

" Mayes and the ""RECORD OF INVENTION” (PX-15) signed by both Paul E,

Mayes and Robert L. Carrel and 1dent1f1ed by Mayes in his dep051t10n,

| The Unlver31cy of Illinois report PX-4,-01 which Pért_I  f{
of this motloﬁ was prlmarlly based and another report PX-17 are:‘
also relied upon to conflrm the prlorlty of the wolk of Isbell |

': over that of Mayes et. al., and portlons (FX-BA) of a 19&3 radlo

handbook are relled upon merely to demonstrate what had 1ong boen e

known 1n the art about the de51gn and operatlon of V- dlpoles. -
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The sigﬁificance of thé'contfolliﬁg facts, so established .
fafor.the purposes of this motlon, and the 1mmater1a1tty of. ﬁy;_ |
addltlopal facts that defendants mlght concelvably assert Ln.re-'t_ttﬂ
f‘ sponse thereto w111 be better apprec1ated as they are deveIOped
rbelow-lf the spec1f1e,quest10n of-law to be dec1ded'1seflrst_,.
btiefly-eﬁpleined. e “

'-The'SEecific Question of Law Presented -

As:Summariéed'in the backgtound diecuesion_above (é?. 20~
~21) and as doeumented in more detail in-the ensuing develepment7_;
of the uncontested facts, the only departure from the prior e
'1nvent10n covered by the isbell patent in suit (PX—A) that is
.dlselosed in the Mayes et al,'orlglnal and reissue patents ;sethe
mere sﬁbétitutiqh.ef5knewn_VFdipoles for the straight;'simple .
dipolee of IsEeli?'seCh.substitutiontof'Vnaipoles wes suggestedltolej
-Mayes and Carrel by Mr. E., M._Turner of erght Alt Development
) Center and such substltutlon of V= dlpoles gave to the anteﬁna only
.the.e#pected_and well known operat;on ovey a*numoer of addltlonal,
ﬁﬁghet,_harmonic, frequeney renges;.‘Thus, the_enly deperture’from'f
the eridt.lebell invention was the sutetitution suggested-by_ |
Turﬁer; the inﬁetent fesulte of eueh substitution Were ﬁell knowﬁ;:
and.expected;lanﬁ.nothing ﬁas.left;aste.pesSible contribution_byr
Mayes and Cerrei'beéié recognition oftheee”weliekhewntaﬁd expected . |

results,
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"The specificdquestion_of ieﬁ Presented.is:Whetherdor nctf.
Mayes ahdtCarrel mede'an.iﬁvention entdtling-them.to'patent thed'a
“identical structure‘euggested_by-TUrﬁer merely_beCause they..
recognizeddahd verifigd:the_inﬁerent;-well kﬁowﬁ7'and exﬁected A f%
_resuits obtaicable with that'etructureQ. That they were not entltled.;?

to do so is eupported by all known authorltles dealing with 31m11ar |

or comparable fact's;tuatlons) as will be pointed out below follow-
iﬁg_a more detailed presentatibn‘and documentation of the facts.

: Uncoﬁtested Facts "

The alleged 1nvent10n of the Isbell patent in suit =

zdfwas descrlbed in a prlnted report by . the Unxversrty of Illanlb

t_e(PX-é) ‘that was dated "31 March 1959" on the tltle page and 31gned ;
:dfthereon by Mayes,'h;mself?-and thatlwas_publlshed.Aprll 30,:1959, B
“as esteblished in Part Iﬂof‘this.motion and, in any eveﬁt,_by'the:
.admltted mailing of that report by May 3, 1958 to the entire'r |

| dlstrlbutlon 1lSt fllllng the last five and one-half pages of the

report (Stlpulatlon, PX-~ C, par. 10) That"alleged invention was-;"

.necessarlly made sometlme prlor to the descrlptlon thereof 1n o
e "31 March 1959" report, PX- 4 e e d'.ﬁ
The later dates and the place of maklng the alleged

- V-dipole 1nventlon of the Mayes et al relssue patent in sult are

dELallEd in a ”RECORD OF- INVEN;ION" (PX-lS), over the 51gnature of

both‘Mayes and Carrel.* That document, in the 1tems numbered 9- 11 %

S * Produced by the Foundation defendant and ldentlfled by Mayes
' (Mayes dep., PX— F, p 113, llne 2 ‘to p 114 llne 5)




 13 and 15> on the flrst pa@e thereof lri#es-the date and piace 6£  t.
- maklng the 1nventlon between Jane 11 and Jun° 23, 1959,.ét the-: |
.’-lAntenna Labofator& of the Uhlver51ty.of 1111n01s _ By speclflc   :..
reference thereto in 1tems 19 and 20 on page 2 thereof that docﬁ-]
'.ment also refers to the related, prlor,_lnventlon of the ISbeli..
pateﬁt_inﬁsﬁit'andlto_its'déSéription_in the Uhiﬁéfsityof IllinqiS 
_ Antenna‘Léboratory Technical Réport Nb. 39.(PX-17)10f "1 June 1959V”_
(tiﬁle pége} of "10 June 1959”'(front'COver).f'On.its‘face, PX-17 iﬁ-.
ﬁludes evefy détail‘of'ﬁhe Iébeil patent disclbéufe. It.Becéme a 
-  publlcatlon" at least by SepLember 21 11959 (Stlpulaulon PX- C
"f_par. ll) | |
Mayes admltted in hlS dep051t10n (p 7 llne 19 (tbp i8,if5
 -11ne 5) that he was famlllar w1th the work on whlch Lhe Isbell
h'patent in suit was based at the time that work was g01ng on: and ;
; w1th the records of that work as they were prepared
| As shown by 1tem 9 on page l of the "RECORD OF INVENTION”
M'_ (PX-IS), the'flrgt Qccurrence_1ead1ng.to the alleged invention qf. ,*'
the Mayes et al. patent in_sgit Qas é qﬁestion?iésked by‘Mr._E;jM. -
_Tu¥ner of.Wrighf'Air_Development'Ceﬁter;:“if-the éng1e bf di?élés
‘on a 1og-§eriodic dipolé’érréy ﬁéd Beeﬁ¥uséd as é-désign parametéf;”
Mayes stated hlS understandlng that,.ln asking that questlon,  (
Mr. Turner ‘was re;errlng to mov1ng the dlpole arms of the 31mp1e'
: dipoleS=in'antennas of the type disclosed in the Isbell 767 patgnt
(PX-A) forwardly S0 that they would be in effect a V—dlpole”' -
(Mayes dep., PX-F, p.' 114, 1me 6, to p. 115, line 20). Mayes

'further testlfled that he understood that Mr. Turner s suggestlon

]




had reference only to operatidn of-the'antenna on the fundamental -

oﬁe—half wavefmode°'that it would have been apparent prlo ‘to that |

‘tlme ‘to anyone famlllar w1th V-dlpoles and their operation that

”‘Jthls would not 1mprove the galn and would detract from the dlrectiv-e i

| ;1ty on the one-half wave mode operatlon° but that nevertheless,
_-Mayes and Carrel tested an antenna of the Isbell type after V"lng
the elements_forwardly and verified that there was n0751gn1flcant_*

" difference in operation on the one-half wave mode_of'operatiOn'”

~(Mayes dep. PX-F, p. 116, line 7, to p. 117, line 15). Mayes then

ITtestified further that they took a similar antenna and tested it

”fon_higher-mddes of operation; that the gain was increased and the

directivity was sharper than when using the Isbell antenna on the"t”

1half-weveemoﬁe;fthat,-as wasiwell known prior to June 1959, the

| same-improvement Was'obtained witheV~dipoies_generally;'énd that™

- such 1mprovement from substltutlng V- dlpoles in the Isbell antenna_i'

"_resulted "as expected” (Mayes dep PX-F, P. 117 llne 16,
.p. 120, line:24).

Flnally, Mayes testlflEd (con51stently w1th the clear o
diselosure of:the Mayes et al. patent_in sult*), thatethe prior t;
i'anteenas of the'Isbeil patent and theVV;dibele antennes of Mayestf

“et al. reissue paten* ”are 1dent1caf*other than for the smaller

% PX-B, col. 1, lines 40 55, col, 2 11nes b= 49 and col 4
lines 9- 21 the first of these citations belng quoted in full
at P 20, supra.. : : S A




includeduangle between the'two'elements:of éach.dipole“in the
| “V-dipcle éntennas‘of the Mayes et_al; patent,_:7‘ |
The suggestlon of u31ng V- dlpoles necessarlly requlred

'some determlnatlon of the proper 1ncluded angle £6 be used between .:i?

B} N the dlverg;ng_arms orrelements of each V-dlpole., qu-to determ;ne

‘this parameter of the design of the V-dipole form of the antenna
 a§pears at column’ 3, 1ines 19-34 with the. general'suggestiOh'.j.:

o that it range from "about 114° for the [three] half-wavelength  --7:

J ~ mode to about 62° for ‘the 9/2 wavelengths mode ”* However

~;essent1ally that same range of V-angles would have been 1mp11c1t

' to one skllled in the-art from the mere_suggestlon_qf uslng_V- _
“dipoles and is clearly the only paraméter_data for such éﬁ'éntennat'
that Mayes'coﬁld-have compated‘with ”some of.the.refere1ces of”

=prev:.ous 11terature,” as he stated in hlS deposxtlon (PX- , Do 117 -

f.-llne 22 ‘to p. 118 llne 7).

* 0m1881on from the pate at of Lhe word "three” enclosed in brackets; :

.+ in this quotation is an obvious typographical error in the :

© patent. As Mayes testified (Mayes dep., PX-F, pp. 50, 116~ 117), 3
any Veeing of the dipole arms is disadvantageous for opevation
in the half-wavelength mode, for which one would use the . . |
straight dipoles of the Isbell patent in suit, but that the

. improvement in operation occurs when the V- dipoles are "1.5
' times the wavelength, i.e., three half-wavelengths) See
Flnneburgh aff1dav1t PX-G, par. 6. -




':u”Radlo Englneers ‘Handbook" by Hrederlck Emmons Terman (1943)

ot W |

At least as early as 1943, handbook information gave

o essentially'thé‘same V-angle information, as is evidenced by the

. pp. 788 and 807-808 (PX-B&) As explalned in the Finneburgh

aff1dav1tr(PX-G, par. 15-16), ueeuef that handbook information_tu )

'ddetefminefthe included angles fotddiVEIging:arﬁs'bf V-dipoles for -

| '3/2 wéVelengths mode‘opération and for 9/2'waveiengths mode'opetation

 ‘wou1d result 1n selectlng, respectlvely, a llttle less than 120° -

(correspondlng closely to the 114° in the Mayes et al, patent) and a

.'lelttle less than 70° (correspondlng closely tp the 62° in the Mayes

et al patent) Thus, select;on of the.approprlate V—angle in f.

'_accordance with the disclosure of the Mayes et zl. patent in suit’ -

involved eulygnOrmal, welllknown,tengiﬁeering practice that would -

have been employed by anyoue:skilléd in the art in following Turnetfs'

tsuggestion of using V-dipoles'
Summarlzlng the controlllng facts, it is clear beyond

dlspute that Turner suggested the use of V- dlpoles in place of the

stralght dlpoles of the Isbell patent in sult, although he . may ‘have -

had in mlnd only half~wave mode operatlon. Mayes and Carrel mere1y _
tested'the‘resultlng V-dlpole antenna on hlghEr modes and verified
that the previousiy well known éud.characteristic operation‘of
';V-dipoles resulted asione skilled iu‘the artlat thet'time weuld
‘have expected and the V-angles dlsclosed by Mayes et al. for use
.for that purpose were only those that had been customarlly employed

in the prlor art_for ‘the same_purpose. 1
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Thee; the peftieular entenne_serde#ureé.that are -
:. claimed in'tﬁedMejes et al. reissue.patenflin sﬁitzere'enly What'_f.’
were suggested by Turner the ae51gn parameters.employed were onlj
;.those earllel taughL by Isbell plus wHae was comﬁon.practlce in d'
the prlor art when usmng V- d1p01e3° and the ~mode of oPeraelon wes
.only what was- expected from the then well known eperatlon of the
d.Isbell antennas,end Qf the-prlor_art V—dlpoles, Accqrdlngly, therefdi
remains Onlyrthe,iegal question of whether Mayes and Cafreldthemé-'
.‘selves made"an.ihvention; if‘any'is disciosed in their'patent'iﬁ |
.SQiE o merely derlved the 1dea from another and added nothlng
:.epatentable to-lt ‘s0 as to be barred from the rlght to a patent by |
:.35 U.S.C.'102(f).* : _ e R VNS L LR LRI

.~ The Law oh_Derivation.ef the
. Patented Invention from "Another"

An application of the law on patentability of inventions
to the particular fact situation existing in this case may best

be taken in two steps. It is first¢necessary to recognize what -

"should'be en.obViOus principle-of'law,.i.e., What_Tﬁrnerladmittedly;7

suggested to Mayes et al. coqld not have been the invention'of
Mayes et al. That principle of law may have been first stated by o

the courts in the historic case of_Steernsiv. Davis, 22eFed.'Cases_,'

1182, Fed. Case No. 13,338 (C.C., Dist. of Col., 1859). The

% Quoted in first footnote, p. 5, supra.
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- pr1nc1ple has never been bette; stated than in: the headnote of the B
o report of that case (fully supported by ‘the oplnlon), whlch reads'-"
_ "One who receives a suogestlon of a machlne from
another, and promptly reduces it to practical use, is
not an’ 1nventor_ and will acquire no right by reason
of any laches of the original inventor in perfecting

his invention. If the latter forfeits hls rights, the
forfeiture will be to the public."
- The foreg01ng was, perhaps, the first authoritative ;
. statement of the law of "originality" or "derivation" that
'_ necessarily follows from the Constitutional. provision for grantiﬁg
patents only to=”Inventors " not to those who derived their.ideas‘d
~from others. Some 16 years later, tne same thlng was stated Jinc
5'substance by the Supreme Court in the noted case of Smlth v._;.f
N:Lchols, 88 U. . 112 22 L Ed 566 (1875) zn‘ the Words_of the
e Supreme Court (22 L. Ed at p. 567)—-
”A patentable 1nventlon is a mental result.

It must be new and shown to be of practical utility.

- Everything within the domain of the conception be-
-V1ongs to him who conceived it. The machine, process. -
or product is but its materlal reflex and embodiment. own
. The Court‘then explained that one may'improve-on_the prior_
invention-or idea of another and patent the improvement. ;Howeveriuﬂ'=
it also pointed out that the_improvementfmust-itSeif amount to an:

'f";tu‘invention iniorder'to befpatentable over'the prior.idea. Here'

‘Mayes et al patented the prec1se structure concelved and sug gested‘f

- to them by Turner and Whlch was necessarlly w1th1n the domaln of”

and ”belongsjto Turner' who concelved-lt;”

e




The‘same prinéiple'was appliéd'é few years later by the

"f_Supfemé Court"in'the equally wéll known éasé'of'Atlantic Wcrks_v}-s""

Brady, 107 u. s 192, 27 L.Ed. 438 (1882) In that case, the Court

flrst sought in vain for any 1nvent1ve dlfference of Brady s'cff

.clalmed_lnventlon from the.prlor'art; Then (aL 27 L.E4, 442) it -
| dstaiied how,.in'anysevent; "Bradﬁ.derlved hls_whole idea from_
ithe sﬁggestions of Geﬁerai McAlesterh and sonclﬁded,rfor that'
additional.reasoﬁ,'"that the patent sued on caﬁnot be sustainéd;”€ :'
Sﬁéhiﬂderivation" of_“sriginélity" questibns_most'fre—:ff:

quently arise in patent interferences between rival inventors in . -

the Patent'éffice,} Tﬁus;'in the_csse_of Bsrbasv._Brizzolsfa,.'.

'-_104lF.2& 198,'202-203, 41 US?Q 749;.752—753‘(C.C.§.A,,71939),:the

" Court foﬁn& that the bssié idea ﬁas'derivéd_b&lthe-éﬁéellant_from o

" the appellee and:thst thé.particularidetailiof'éonstrudtion émpidyeézf
by tbesppelisnt could'hsvegbeen worked out by'oﬁe'skiiled ih.the._ 

s-srt‘(for'esamﬁié,'fhs inciudeé.sngle;of~the Vvdipsle_arms, Whicﬁ'is |
lnot.even méntionéd-in most of-thé-siaims hére iﬁ suit) , Accordlnoly;:
‘the Court held the appellee to be the inventor, not the anpellant
‘swho had merely used the gkill of the art in produc1ng an operable'

structure, See, also Flnch V. Dlllenback Jr.; 121 F Zd 459 466

- 49° USPQ 731 738 (c.c. P. A., 1941)

As ‘the Court of Customs and Patent Appeals explalned .

'more fully in Applegate et al ‘v. Scherer et al., 332 F. 2d 571
) 141 USPQ 796, 798 799 (1964)--

”An orlglnallty or derlvatlon case, whlch thls is, is qu1te '
‘unlike a case 1nvolv1ng 1ndependent 1nventors between-
rwhom true prlorlty must be dec1ded =
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”Appellants seem to propose thet there: cannot
be a conception of an invention of the type here
1nvolved in the absence of knowledge that the in-
vention will work Such knowledge, necessarily,

- can rest only on an actual reduction to practice.
- To adopt this proposition would mean, as a practical
‘matter, that one could never communicate an . invention

“+.thought up by him to another who is to try it out,

- for, when the tester succeeds, the one who does no -
- more than exercise ordinary skill would be rewarded =
- and the innovator would not be. Such cannot be

the law. A contrary intent is . implicit in the
- statutes and in a multitude-of precedents.”,

’riclearly, on the authorlty and reasonlng of the above cases

: Mayes et al. did not themselves invent the structure claimed in

" their patent‘ which wasfsuggested to them by'Turner._ In that

'ﬁ'zconnectlon, the facts of those cases and of the present case must

'"'fsbe dlstlngulshed from the _many cases reachlng the op9031te result

because the one maklng-the suggestlon.dld not suggest enough fot_.
"fone hav1ng ordlnary sklll in the art to. meke a complete and
operatlve dev1ce. ‘In. the present case, Turner suggested prec1sely -
what Meyes et al dlsclosed namely, the prior Isbell antenna
,modlfled only by substltutlng V- dlpoles for stralght dlpoles.

What V- angle to use for any hlgher harmonlc mode operatlon above
.sthe half-wave mode for whlch the: Isbell antennas hed been de31gned
g._belng handbook 1nformat10n at least s1nce 1943 was clearly
1mpllclt 1n the mere suggestloe of the use of the well known

.V—dlpoles; 73




'The'ﬁe’xf step is to deal with what Turner did not suggest

Ff:fto Mayes et al., namely the use of the pr0posed V-dipole forms of

) the stell antennas on the 3/2 wavelengths and hlgher harmonic 'te"5'
modes, Wthh produced hlgh?f 8aln.and'sharper direCt1v1ty (some—l-"'"

. thing which Turner may not have appteciated){ The authorities.

. are Uniform-in'holding that when one'merelyﬂmakes a new or'extendedjff

Vuse of an old devlce he is not entltled to a patent on the devlce L

'n;ltself Whlch he did not 1nvent.

The last c1ted prlnc1ple may have had 1ts t?rst clear

“m'*statement in Roberts V. Ryer, 91 U. S 150 157 23 L. Ed 267, 270

'“i:(1875),_in which the Supreme Court more spec1f1ca11y s;ated--}]_“-:?f

"It is no new invention to use an old machine -
-for a new purpose. The inventor of a machine is
entitled to the benefit of all the uses to which
it can be put, no matter whether he had conceived
the idea of the use or not." (Emphasis added)

‘In that case, comparing the claimed “machine of the Sanford.patent
~in‘snit3with the ptior-Lyman machine, -the'court'continued——

”There was no thange in the machlne° It was only
put to. a new use. If there was any change of con- -
struction suggested, it was only to increase its _
- capacity for usefulness¥¥*Clearly, we think, there-._
" fore, the invention of Sanford was anticipated by
Lyman and his patent is, on that account, void."

‘The logic of the decision in Roberts v,.Ryef is;cleafa_
and has'constitntethhe'cornerstone of a host“ef'subeequent‘

.__dec151ona 1nvolv1ng countless variations of the partlcular factstrl_e

1nv01ved ln that case. However, a commentlseems warranted on a

related pr1nc1p1e ef patent law COdlfled 1n the 1953 Patent Act,




'-t;nemely,jthat a new use of a known***machlne" is embraced by.tne hh”'”
Lseterm process” [35 U S. C IOO(b)], and that “Whoever 1nvents or
. dlscovers any new and useful process***may obtaln a patent therefore,:
.::Lsubject to the condltlons and requlrements of thls title.® .{351
U, S C. 101] The dlStlncthn between the pr1n01ple of Roberts v.
'_I;ﬁ and the quoted portlons of 35 U.s.C. 100(b) and 101 is simply
this: One who merely puts an old machlne to a new use, or uses 1t -
.in'a'd;ffereht Way, or for a new purpose,_lf his conceptlon is

inventive in character (“unohviouS”),‘is entitled'to patent his

't*eonceptlon as a ”new and useful process” by Lhe terms of 35 U.S.C.

'_,lOO(b) and 101 However, where there is no change in the construc-.
?f.tlon of the machlne or any change made in the mechlne is not. |
1nvent1ve, nelther the machlne nor 1ts lnherent functlons is new‘

P and_one who;cohceives only_the new_use_for the_maehlne_ls,not )

'entitled to claim the machine itself, 'as'his invention; or to .

g patent- it, though he may be entitled to patent 1n'terms of a
process," the partlcular new steps or operatlons involved 1n the‘

| new_use.' N | N | |

Thus, here lthe claims.of-the Mayes'etfai pateht in“suit
h 1mproper1y cover precisely the dev1ce that Turner suggested to Meyes.?
et el., namely,_the dlpole antennas of Isbell modlfled only by
substltutlng for Isbell s straight dlpoles the well known V- dlpoles

. of the prlor art (even 1nclud1ng the same - engles for pertlcular




7ohigher'modes of operation that were handbOokostanderds in thej@riOr:‘

:_.:ert'use_of.suoh V‘diﬁoies).
- The_priﬁciple thét discoveriﬁg-a'new use for;ah old.deeioe_-i
.';;_aoes:ﬁot_enﬁitle ome to a patent on'the.oldfdegice, Whethéf'or:not.;}:;
'f:the new'useﬁﬁasepreviously known,'was reeemphesized again in 1892

“in another historic case, Ansonia Brass & Copper'CQ" "Electrical"f'“

Supply Co s 144 U S 11 36 L Ed 327 329, c1t1ng and repeatlng

f _the above quoted 1anguage from Roberts V. Rver.

'Thls haS'been the law ever 51nce Thus  in Generalo"

S Electrlc Co. v..Jewel Incandescent Lamp Co . 326 U S 242 (1945),

ethe Supreme Court sald (at p. 249)--

"Where there has been use of an article or the
- method of its manufacture has been known, more
- than a new advantage of the product must be RS
_discovered in order to claim invention. See -~ - .. |
~ DeForest Radio Co. v. General Electric Co., . . S
283 US 664, 682, 75 L ed 1339, 1347, 51 8 ¢cc - .
563, It is not invention to perceive that the coe
product which others had discovered had qualities.

.o'they'failed to detect. See Corcna Cord Tire Co. .agf;i-ﬁé
- v. Dovan Chemical Corp. 276  US 358, 369 72 L ed .
610,614, 48 s Ct 380." c o

. Still more . recently, thls Court restated the prlnclpleo-:
. and repeeted the f;rst part of the_above quotatlon from General L

Electric v. Jewell. ' Armour Research Foundation of Illinois

Institute of Technology~ef al..v. C. K. Williams & Co., Inc.,s.g_;. j
170 F. Supp. 871, 884, 121 USPQ 3 13, (D,c;; N.D. Ill., 1959);

. affirmed, 280 F, 2d 499,




The same prlnclple has been applled by the Court of
Appeals of the Seventh C1rcu1t in, the: type of 31tuat10ns 1nvolved

in the Ansonla case, supra B.&M. Corg Ve Koolvent Aluminum

" Awning Corp. of Indiana, 257 F. 2d 264, 267, 118 USPQ 191, 194 (1958),

= Armour & Co. V. Wllson & CO., 274 F. 2d 143, 150, 124 USPEQ 115

' 120 121 (1960), c1t1ng 85 U. S C. 102(f) on whlchtjUJ;part of thlS

'f motion is based.

_Summarz '

- In c1aiming only the V?dipole fcrm'of Isbéli's 1eg

__:-' perlOdlC antennas ‘and the 1nherent functlons or propertles thereof

':;when operatlng at h1gher harmonlc frequenc1es, the Mayes et al
';patent covers the precise antenna structure suggested to them by :

~ Turner. By.the'first‘PrinciPle of 1aw discﬁssed.ahove,'it is‘-‘i';

"_clear chat.such structuﬁe, per se cdeld not.be the invention‘cf

Mayes et al.s and by the second pr1nc1ple of law dlscussed above,' :
it is equally clear that such structure was not rendered patentable _ 

e to Mayes et al. ‘by their concept of-u51ng 1t'at hlgher frequen01es, B

whether or: not’ Turner knew that 1t could be so used or apprec1ated

"1’1the advantages of d01ng 0.

The'factual;premlses upon'whichIEhese 1egai:ccnciﬁsionsh
 are hased’-beingladmifhed by Mayes ih'his“cestimbny.and byxMayes'
and.Carrel in-their InvéﬁﬁionrRecord (PX?iS),-their pateht is

.necessarlly lnvalld as a matter of" law, and no other facts which -
: defendants mlght concelvably allege could alter thlS flnal legal |

:_conclu31on.
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I1.B.

" " MAYES ET AL. REISSUE PATENT NO. 25,740
. UNENFORCEABLE FOR "UNCLEAN HANDS" OF THE
FOUNDATION DEFENDANT, WHO FURNISHED THE
- PATENT OFFICE WITH DECEPTIVE AND MIS-
" LEADING EVIDENCE IN PROCURING THE PATENT - -

This'groﬁnd for'unenforceability of”the'Mayes.et al{
‘relssue patent in suit - (PX-B), summarlzed in Part II.B..0of the

d'foreg01ng Synopszs,'w1ll now be fully presented w1th detalled

~reference to the facts the supporting documents, and the appllcable"
‘Islaw; The absence of any genu1ne ‘issue of materlal fact and the un--f

'hﬂd;henforceablllty of the patent as. a matter of law w1ll clearly appearsf

. from this presentatlon.

'fh'The Ev1dence a

The controlllng facts cpon whlch thls ground of.the
.motlon is based are contalned in the flle hlstory (PX-29) of the

ﬂt'Mayes et al orlglnal patent and the file hlstory (PX~30) of the_ o

'h'Mayes et al. relssue patent in su1t° the Unlver51ty of Illinois"

- reports PX—4 and PX—l?,.whrch dlsclose the:Isbell 1nvent1on;

| 'the StipulatiOanX-C as,it refers to.those two.reportsj'the deposi-h

i tion (P}t;F)"of Paul ﬁ.‘ Mayes; and ’the."’RECORD OF iNVENrI‘ON" (PX-15)

51gned by both Paul E, Mayes and - Robert L. Carrel and 1dent1f1ed :

| by Mayes 1n hlS dep051tlon

lyh The'significance'of'the controllihg facts, so established ‘

for the purposes of thls motlon, and the 1mmater1a11ty of any

-'addltlonal facts that defendants mlcht concelvably assert in

_ response thereto w1ll be better appreclated as the controlllng .




facts are‘developed in detail below if thelspecific question Oftlaw-‘
" to be dec1ded is flrst briefly explalned

L The Spec1f1c Questlon of Law Presented

| ~As explalned and documented 1n Parts I and II A, lof thls‘;3d
:memorandum (pp.'34 to 36, and 46 to 47, EEEEE), the log perlodlc

idrdlpole antennas of the Isbell patent in sult (PX-A) were descrlbed

in the reports PX-4 and PX-17 prlor to any’ conceptlon of ‘the subject

"matter of the Mayes et al. reissue. patent in sult and those reportsf

”r.were both publlshed more then one year prlor to . the flrst appllcatlon'

. of Mayes et al. for a patent on that SUbJECt matter It is ev1dent -3

.'that 1f thls was not known to the Foundatlon defendant, it should
: nhave been so knonn and could have been readlly ascertalned by it,
_Deeplte those facts,_when the Patent_OEflce_c1ted anotherﬁt?

:_article-describing the prior Isbell antennasfand pubiiehedbrior'to”f'

_the first'ﬁayesnet al. 'application but iees tban a yeat efiof; the .
irlappllcants filed an aff1dav1t by Mayes to ellmlnate that publlcatlon
from oon51derat10n as a reference against them,_ Admlttedly, that

. affidavit_naS'filed to.establish'that Mayes et:al. made the;r.

" alleged invention.prior,to the'bublioation date“of that partioular px
';'c1ted artlcle so'as.to'eliminate the article-fromzconsideration -
as prlor art but sald nothlng about the fact that the same in-
formation had-been earlier publiShed in PX-4 and-Ple?. Yet, those .

'f‘tWO earller publlcatlons, if known, could not have ‘been ellmlnated

"fb‘from con51derat10n because they had both been publlshed more than

:one year prlor to the flrst appllcation for the Mayes et al patent
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ipBaeed’oﬁ.thosefaCts, the.specific question'of 1aw
.i:.presentedﬁie-thelright'of.the’Fbundation.éefeﬁdant to.enforceithe .
'::.patent (or the ‘relssue: patent in SUlt that replaced 1t) which was -
procured by mlsleadlng the Patent OfflCe 1n that manner, 1nduc1ng.1t
. to w1thdraw a rejectlon of the. Mayes et al. clalms based on the Jf'
prior work of Isbell, and securlng the Mayes et al patent aod |
Subsequent reissueé thereof without the prlor art work of Isbell
5lever agaln.belng.considered by,the Patent Office. _That=the“
.?oundation aefendaht te.ﬁotjentitled to enforce the Mapes'et ai;;
reissue patent in'sﬁit efter such-deeeptiOn wae employed in,.:.
'procurlng the.patent, is supported by the most fundamental pr1n01p1es
"of equ1ty and by a serles of - Supreme Court dec131ons rendered overp"

;7 the last.23 years,,

"V_Uncontested'Facts

The Mayes et al. orlglnal and reissue patents, by thelr_;;f

te:express terms and as conflrmed by Mayes (Part II A. > . Pp. 48~ 49

supra), are dlrected to 1og perlodlc dlpole antennas of the type
descrlbed in a patent appllcatlon of Dw1ght E Isbell Ser1al No
- 26, 589 flled May 3, 1960 * and dlfferlng only in the use by’ Mayes‘

et al of "V shaped elements” 1nstead of the stralght dlpoles dls-ﬁu

'<:closed in that Isbell appllcatlon However,'the Mayes et al.

- or1g1na1 and reissue patents and the appllcatlons on Wthh they were

1based d1d not state ‘that the work of Isbell was completed or- known

.; to Mayes et al. before they made thelr alleged V- dlpole invention .

o (see Mayes et al. relssue patent, PX-B).

% See appllcatlon Serial No.. and flllng date glven 1n the headlng
of the Isbell patent in suit, PX~A o :
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The appllcatlon for the Mayes et al original patent

o :'was flled September 30, 1960 (see headlng of that Patent PX-B).

| ““‘Durlng the prosecutlon of that appllcetlonq the P&tent Offlce re—ﬁtfto

ﬂ;:Jected the clalms thereof on a Mey,-l960, publlcatlonﬂ of an
artlcle by Isbell entltled ”Log Perlodlc Dlpole Arrays,' in v1er.
of a prev1ously 01ted patent to Rowland (flle hlstory, PX 29 P 30)
| Prlor_to.the_conceptlon by Mayes et al.;of.thelrlv~d1po1e_t:
| ﬂmodifioetion of:tnesisbell entennas;.the éevelo§ment WOrk'by.Isoellfi 
had been completed'ano described.in'the reports Pﬁ—a endPX—;i;'r

' and those reports were“published'more than one year'prior to tbe_gz'3ﬂ

trufappllcatlon for the Mayes et al. or1g1na1 patent (Part IT. A

't;_ PP. 46-47,-EEE£§) Moreover, Mayes was famlllar w1th the work of -
‘n.Isbell at the time it was g01ng on and w1th the records of that work .
%-eas they were prepared (Part II. A., p. 47, ggg;g) |

| Mayes hlmself was famlllar w1th the requlrement that

an appllcatlon must be made w1th1n one year of the date of publlca-:'

= 'tlon of the invention thereof (Mayes dep., PX- F p. 173) As

lf:Assoc1ate Dlrector of the Antemna Laboratory of the UnxverSLty of
IllanlS, 1t ls.lnconcelvable that Mayes dld not . have knowledge of
lthe fact of the early publlcatlon of PX*& and - PX-17 at the tlme hejfo
*executed hlS aff1dav1t as counsel for the Foundatlon defendant

_ conceded (Mayes dep., PX- F p. 177 11nes 5~ 9)

* IRE Transactlons on Antennas and Propagatlon May, 1960
vol AP-8 No. 3 pp. 260~ 267
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Yet Mayes et al responded to the above mentloqed

gh;f rejectlon of thelr appllcatlon by fll;ng in the Patent Offlce an ;:;h

aff1dav1t by Mayes and an attorney s argument assertlng -and docu—_ﬁdd
mentlng completxon of thelr V—dlpole development prior to the May,'h‘
1960 date of the c1ted IRE publlcatlon and prlor to the May 3,
1960, flllng date of the. Isbell log perlodlc dlpole appllcatlon
' That was done‘w1thout_d1sc1081ng or suggestlng the much earller-
puhlicationhof the reports.PXeé'and PX-17_orrthe'ptiority of the
'uotk of Isbell. Counsel's own‘argument'tothehPatent Office statedi
‘ that MayesWae"fuiiy"and?completeiy'familiarhwith***Mr}-Isbellfs
e-wor ;"dand the_same.cdunsel_had previously_fiied and were still
':dptoeecuting\the Isbeilapplidation}*fdNevertheiess;asstatedlin R
_thelr argument accompanylng the Mayes affidaVLt it,wae‘filed forfiT
“the purpose of -rYemoving both the IRE publlcatlon and the Isbell
"fappllcatlon.from eonslderation as pr;or art agalnst Mayes et al.
.:f(filerhietoty, fo293dpp..31443). The neceséarff(but_untruej.
iﬁplication of the.affidavit and atgument was_that Mayee.et al.
‘ knew_ofjno other.facts.making Isbell's uorkjptior art-againstuthem;h
| rd.d ihe:faet_that.the Isbeii.work-hadbeen.pubiisheddmueh'“
earliei' 1n PX~4 -and PX-17 and mofe "'thansa yéar'.-'béforé .'th"e original-""-
applleatlon of Mayes et al. should have prevented any such removal

of Isbell s prlor work from consideratlon as prlor art agalnst

- % 1Isbell file history, PX-36,




Mayes et al.,rby the'exPreee-tetmsaof;thefPatent:Office ﬁuié*aﬁder' 5
“'cfwhlch the Mayes affldaVlt was flled | | | |
- The contents and prlor publlcatlon of PX- 4 and PX-17
o by the Unlver51ty of Illln01s must have been known to Mayes.: :
.',Admlttedlya(seerPX—lS), he knew all'about the priority Qf the-’.

- work bf Isbell, in any event. And all of-that'knOWIedge by Mayes.ﬁhm

o was, . at least readily available to the Foundation defendant and

JltS counsel

Thus, elther the flllng of the Mayes aff1dav1t was a

':ffdellberate effort to decelve ‘the- Patent Offlce as to the proper.f"

TVTstatus of the Isbell work as prlor art, or that aff1dav1t was flled »

.{ jw1th a reckless and lrrespon31ble dlsregard of the fact that the

' ptlor work of Isbell was a part of . the prlor art. gThat such_prlorji,
. art was mater;al-to_the issue of patentab;llty of the claims ef_-
'thefMayes etﬂal._application:is'eﬁident-from'the.Examiner's |
relianceaupon.thatptior artin.rejecting_those_ciaime,_ It is-;
g also eVident frdm'the fact_that.Mayes et al. took steps to remove
that priot‘att-frcm_censiaeration by_the_Patent Office,.rathereﬁ

than rely on an argument that it was not material.7

% Sectlon 1.131 [Rule lSl(a)] of the "RULES OF PRACTICE IN PATENT

. CASES AS AMENDED TO AUGUST 23, 1954 [35 U.S.C.A., pp. 685-6].
provides for the filing of aff1dav1ts to overcome cited pub=-
lications 'unless the date of such¥®**printed publication be
more than one year prior to the date on which the application -
wds filed in this country.” Having filed the Mayes affidavit

- under the provisions of this rule, counsel for Mayes et al.
must have known of 1ts llmltatlon as: hereln quoted '

' -..'.64-"'




Jefﬁe Patent Office,.haVing thus been:misiéd by theMayés"_
 affidavit, ex@feselyeaécepted it for the pﬁfpose for wﬁich.it wes_l”
offe:ed,;ﬁithdrew'the fejection ef'the_Mefeeeeﬁ.al}_claims on
- the cited iRE puB1i¢ation; and coeeufreﬁtly.elloﬁea the first'seﬁen
‘claims:of-fﬁesepeiieafion which Became the first seven claims of tﬂe
Mayes et al. orlglnal and reissue patents (flle hlsLory PX-29, pp.
':.44 45)  Ia due course, the remalnlng clalms thereof aﬂd the

eaddltlonal clalms of the-Mayes et al relssue patent:were allowed
':e.by the Patent szlce w1thout ever agaln cltlng the prlor Isbell
:Q;fwo:k-as pertlnent.prlor art._ (File hlstory, PX-29, page 46 to the
"e'end' feieSue'file his;ory;“PXf30.'1n its entlrEty)

_The Appllcable Law .

In Hazel-Atlas Glass Company V. Haftford Emplre Company,

322 U S. 238 (1944), the Supreme Court clearly establlshed the
pr1n01p1e of 1aw that ”fraud" in obtalnlng a patenu for an 1nven-'
5 tion requlres egcomplete denlal of rellef to the patentee agalnst
a eiaimedeinfriﬁgement.  As the court stated (at p. 246)--

"This matcer does not. concern only prlvate partles.
There are issues of great moment to the public in a-
_ patent suit. [citing prior decisions]. Furthermore,
- tampering with the administration of justice in the
- manner indisputably shown here involves far more than
.- an _injury to a 31ngle lltlgant It is a wrong agalnst
the institutions set up to protect and safeguard the
" public, institutions in which ‘fraud cannot complacently -
.. be tolerated consistently with the good order of society

f ;55_




.‘.,fthefeof,fthe court stated (at p. 247)-~

'_Precision Instrument Manufacturing Co. V.-Automotive Maintenance"'

.As-fegards the'extent, if any, to which the wrongful acts

- committed in procﬁring.the’patentaactually influenced the granting

- "Doubtless it is wholly impossible accurately to
- appraise the influence that the article exerted on
the judges. But we do mnot think the circumstances
call for such an attempted appraisal. Hartford's
officials and lawyers thought the article material.
. They conceived it in an effort to persuade a hostile
~ Patent Office to grant their patent application¥®¥%, . .
. They are in no 9031t10n now. to dlspute its effectlve-_'-"
ness.

As to'the'particular'relief te whicﬁ a defendant is en= . |
-’tltled when sued on a patent S0 procured the court ha& thls to
':'say (at p..250)--.

1-"Had the Dlstrlct Court learned of the fraud on the'* 1
.- Patent Office at the orlglnal infringement trial,
it would have been warranted in dismissing Hart;ord'
~+case. In a patent case where the fraud certainly
- 'was not more flagrant than here, this court said:
. 'Had the corruption of Clutter been'disclosed at
‘the trial¥***, the court undoubtedly would have been
- warranted in holding it sufficient to require dis-
' missal of the cause of action there alleged for -
the infringement of the Downie patent.' [citing E
-~ cases] ‘The total effect of all this fraud, practiced
" both on the Patent Office and the courts, calls for.
-~ nothing less than a complete denial of relief to
Hartford for the' claimed infringement of the patent S
" thereby procured and enforced 1 : -

- Shoxtly after its decision in the_HazeléAtlas'case,'in_‘

Machlnery Co., 324 U.S. 806 (1945), the Supreme Court clarlfled the-a

"klnds of mlsconduct that fall w1th1n the rule: of Hazel~ Atlas.er .

In the lateercase the court explalned that 1t ig the Munclean

hands" maxim'of.equlty thataconstltutes‘the gumdlng doctrlne,-ande'fﬁ




- that anyonesﬂtaintéd'with'inéquitableness or bad faith relative
to the matter in which he seeks relief' must be denied that relief. =
More specifically, in that regard, the court stated (at p. 815)--

~ M"Accordingly one's misconduct need not necessarily
have been of such a nature as to be punishable as
“a crime or as to justify legal proceedings of any .
© character. Any willful act concerning the cause
. of action which rlghtfully can be said to trans-
gress equ1table standards of conduct is sufficient
- -cause for the lnvocatlon of the max1m by the
'{'chancellor " : :

*.What is requlred-”to transgress.equitable”standards-bf

';conduct” and call for the denial of rellef was further explalned

b’i_by the COUrt (at p 818) as folloWS'

*n ”We need not sPeculate as to whether there was

- sufficient proof to present the matter to the
. District Attorney. But it is clear that

+ Automotive knew and suppressed facts that, at

- the very least, should have been brought in some

'way to the attention of the Patent Office¥#¥

- .Those who have applications pending with the

" Patent Office or who are parties to Patent
-~ Office proceedings have an uncompromising duty

_ “-to report to it all facts concerning possible

. fraud or 1nequ1tableness underlying the appli-.

" cations in issue. [Case citation] This duty is
.. not  excused by reasonable doubts as to the suf~
it ficiency of the proof of the. inequitable coanduct

- “.nor by resort to independent legal advice. ‘Public:-
";3Qilnterest demands that all facts relevant to such
" '‘matters be submitted formally or informally to

" the Patent Office, which can then pass upon the

~sufficiency of the evidence. Only in this way

can that agency act to safeguard the public in

- the first instance against fraudulent patent

monopolies. Only in that way can the Patent

" Office and the public escape from being classed

- among the 'mute and helpless v1ct1ms of deceptlon

= and fraud.'"




'Iu‘the'most-recent'Supreﬁe‘Court decision“on this'subjectg
on writ of‘certiorari“to-the Court of AppEals of the'Seventh-Circuit

in Walker‘Process'Equipment Ine. v. Food Machlnery and Chemrcai

'_ cofg 322 U. S 172 (1965) the court c1ted 1ts prlor dec1s1ons in

: "the Hazel Atlas and Preclslon Instrument cases for the proposrtlon

that a person sued for 1nfr1ngement may challenge the Valldlty of

' *f__the patent on varlous grounds, 1nc1ud1ng fraudulent procurement

Clarlfyrng'the_breadth'of that rule,3theccourt“furtherrstated o

(at p. 176)--

' "in fact.'one need not await the flllng of a threatened E
~suit by the patentee; the validity .of the patent may be
‘tested under the Declaratory Judgment Act, 28 U.s.C.
§2201 (1964 Ed.)." . _

'-tThus, the defense asserted here agalnst the Mayes et al relssue

:.patent in sult applles equally well to plalntlff s declaratory

fr-Judgment SUlt and to the earller su1t by the Foundatlon wrth whlch
the declaratory Judgment SUlt has been consolldated
“'Summarxd'
| Summarlzlng and applylng the pr1nc1ples of the three
' Supreme Court cases rev1ewed above to the facts of the present case
'there can be no doubt that-~ .
'"'dh'l;r The Mayes affidav1t was flled in the appllcatlon for
.. the original Mayes et al. patent at a time when all
parties concerned knew or should have known that the
prior work of Isbell preceded the work of Mayes et al,
.and was known to Mayes et al. before they conceived
~ the- subJect matter of thelr own patent application.
':_ZQ: Mayes and Carrel both knew of the prior report PX-17,

. which most fully descrlbed the Isbell work, and to
whlch they referred 1n thelr 1nvent10n record PX-lS

~H8




3. As counsel for the Foundation defendant acknowledged
.. . Mayes undoubtedly had knowledge of the fact that
" 'both of the reports PX-4 and PX-17 that disclosed
.the results of Isbell's prior work had been pub-
- lished more than one year before the Mayes et al.
appllcatlon
';74. Mayes, admitted his own knowledge that publication
~ of the subject matter of a patent application more
than a year before filing it bars the grant of a
wvalid patent. '

' Tbus,1whether or not any particular individual involved
in'the procurement'of-the Mayes et al. original and reissue. patents
knew all of the foregoing facts, it is evident that all of those

' faCts‘codld readily_have béeh.ascertained and‘that the Mayes

. affidavit was filed either with knowledge of those facts or in a

" reckless and irresponsible disregatd for those facts. Clearly,
. such conduct does not meet the standard required of parties engaged.
in thadprocurement of patents from the Patent Offide, as so clearly

'prescribed by the.Supreme.Court'in the Precision Instrument case

.'(p: 66, EEEEE)-d That conduct was obﬁidualy‘"willfulﬁ and, since

it transgressed the equltable standards so prescrlbed it "ia Su{f.‘
f1c1ent cause for the invocation of the max1m by the chancellor
and a declaratlon?'on this motion for summary Judgment, that the‘

. Mayaé et ali:reisSue patéﬁt in suit is'unenforceable.aﬁddiﬁvalidtnl

CONCLUSIONS

1. The Isbell patent No. 3, 210 767 (PX—A), is 1nva11d
'because”the subject matter thereof was dascrlbed in a»prlnted
publlcatlon (PX-A) by Aprll 30 1959 “more than one year prlor to

the May, 1960, date of appllcatlon for the patent [35 U.s.C. lOZ(b)]

e




'-2, The Mayes et él.,reissué paténﬁ;_Né. Re. 25,740;'15.
© invalid becauée Mayes:et al. did not themselves iﬁvent the subject.
"-g'matter_thefeéfj[js U.S.C. 102(£)].
| o 3. The;Mayeslét al; reissﬁe patent, Nél Re. 25,740lis.uﬁ—.u
. enforceable Bécaﬁée iﬁ and the ofiginal patent upon'which it was |
Based.were ﬁrocufed.by.ﬁresenting the Patent Office with decéptive
and miélegdiné evideﬁce:tO'the effect that the‘earlier'work of.
,_Dwight E..Isbell was not a part of the prior art, whereas it waé‘ 
- in fact>alpart.of.thelprior art, was known tofthé'apﬁlicaﬁts
" before they made their alleged.inventidn,land héd been described in
. printéd publicatiohs (that wére not.befdre the Patent Officé) more
-than one year prlor to the date of the appllcatlon for. the Mayes

et al, orlglnal patent. Hazel-Atlas Glass Co. v. Hartford- Emplre Co. ,

1322 U. S 238 (1944); Pre0131on Instrument Manufacturing Co. v.

Automotive Maintenance Machlnery Co,, 324 U.S. 806 (1945); Walker -
Process Equipment, .Inc. v. Food Machinery and Chemical Corp.,

322 U. 5. 172 (1965).
| . Respectfully sﬁbmitted,

MASON, KOLEHMAINEN, RATHBURN & WYSS

By

- One of the Attormeys for Plalntlff '
20 North Wacker Drive -
e _ © " Chicago, Illinois 60606
OF COUNSEL: . X . FInancial. 6-1677

John F. Pearne - ' o R -

William A. Gail :

McNenny, Farrington, Pearne & Gordon

1920 Midland Building’ a :

Cleveland, Ohio 44115

_623 1040
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N THE UNITED STATES DISTRTCT COUKT
FOR THE NORTHERN DISTRICT OF ILLINOIS
____EASTERN DIVISTON -

‘_THE “INWEY COMPANY

ﬁa partnershlp,_--
. Plaintiff | ;"Afi”"
v, | czv&L ACTION hOS

JFD ELECTRONICS CORPQRATION _f;'J-=““ 65 c 220

i a corporatlon,

| ':ﬁ :and
L ' .65 C 671

| THE UNIVERSITY OF ILLINOIS FoUNDATION, )
ca non-proflt corporaumon,, . (Consl.)

Defendants."

STIPULATIOW OF PACTS

: IT Is HEREBY ST TPULATED 4D AGREED by and betweenuthé J _, 
'#fpartles to thlS cause by their undersmcned counsel that, for ail{3

',purposeshln ;hls sult;A o

_l,..Printéd copies;fph&tdstaté, i¢r¢x_coPies, photo~..'.
t‘*fégpies4 aﬁd the iikeéffpriﬁted dbcumenﬁs_may'be intro&uced\andt

jrecei;é&_iﬁféﬁidencéfihiliéu of'diiginai'cﬁpieé or ée%tified c0pi¢3¥5
?i‘and with'the éameffofcé an& ef ect, but’ subject to co?rect;on 1; ;;ﬁ
 ;t'd1screpanc1es should later appear and to‘obJectlon on any ground

'_cuher than authentmcmty




2. Cdpiés,of other_pap rs and aocﬂwe ts produced by aay
of the parties in reéponse to formal ox ;ﬁformal discovery by an
adverée party may be introduced bylsuéh édve:se-ﬁarty, and recéived‘u
in eVidencé»in liéu of the ori@inals,‘and shéll be accepted as
authent‘c papers and docuﬂepts 6; the charddter indicated thefeby, ,
"subject to correctlon if dlscrepanCLes shoula 1ater appear and to
W. 1obJect1on by any other party on an Yy ground other than autncntlclty‘f

_ Respectfully submitted,

" McNENNY, FARRINGION, PEARNE & GORDON

Plalntlrf

Eftorneys for
'20 Midland Building

Cleveland, Ohio 44115 R
623~1040" : o e

* MERRIAM, MARSHALL, SHAPIRO & KLOSE

an'o--thb Attorneys for Defendant
- The University of I[llinoils roundat101 :
: QO West Monroe Street '

Chicago, Illinois 60603
- FInancial 6-5750

- OSTRCLENK, FABER, GERB & SOFFEN -

5D nlectlonlcs Cocpo atlon
o 10 East 40th Street . T
" New York, New York 10016 - "5l."f' 
. Murray Hill 5-8470 - | JRE :
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' COUNTY OF CUYAHOGA )

i

I THE UNITED STATIS DIST RICT COURT
FOR THE kDRTK“?* SISTRICT. OF ILLINCQIS
e E»-xS"‘"‘mT BLVLSLON o
THE FINNEY COVPMY a partnersnip, S R
Plaintiff, ).
. '
vs. - ) Civil Actiom \oo.
| , D 65 ¢ 470
JFD ELECTRONICS CORPORATION, a . Yo &It
corporation,. and THE UNIVERSITY OF . &5 € &71
ILLINOIS FOUNDATION, & non-profit’ ) {Cons.)
. corporation, ) ‘ w
_ )
Defendants. . )

- AFFIDAVIT -

) -
) .88:

JOEN ¥. PEARNE, belng duly sworn, deposee aod says that .

the ;ollow1ﬁg paoes are true and correct reuroductlong oZ QeleCLed
) rtions of the deposztwoﬁ of Paul E, Mayes taken in the above-

centitled 'suit’ aanuary 17 19 1967 ~as heretofore filed with-the )

*

Court, except thaL correctlons acreed upon by counsel and nade Ln

© the original transcript filed-with tie Court are showz on the

- attached pages by longhand interlineations.

v

Subsc,,lbed and swerz”to before éﬂe this/jﬁ day of
.Aarkl 1907 5 ' ' S

No@a”yuPuol_”
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" THE ZOth NATIONAL ELECTRONICS CONFERENCE
SEMINAR ON ‘

__”_TOPI(:S IN MODERN ANTENNA THEORY

A FREQUENCY INDEPENDENT ANTENNAS—-;
- V. H. Rumsey, Umversxty of Cahforma ”F?'eq#emy

Independent Antennas”

P. E. Mayes, Univex;éi'cy of Illinois, “Some Recent Resulis |
i Frequency Independens Antenna Research” :

‘B. ARRAY THEORY S
A. Ishimaru, University of Washington, “Recent Advances. v

' in Antenna Theory—Unequally Spaced Army.r

A. L. Maffett, Conductron Corporation, ”Applzcatwn of
- Some Techniques of Numerical Analysis to t/oe T /’aeory '
of N onuniform Arrays’

C DATA PROCESSING ANTENNAS

A. Ksienski, Hughes Aircrafc Company, ”Recem Adﬂmce,r
in Signal Processing Systems”

Se.r.rzon Cbzzzrmen R E Hlatt Umversmy of Michigan
M. A.. Plonus Northwestern Umver51ty

. McCorMICK PLACE

T OCTOBER 19, 1964
-~ CHICAGO, JLLINOIS |
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SOME RECENT RESULTS IN FREQUENCY
INDEPENDENT‘ANTENNA RESEARCH

) : *
P. E. Mayes
I. EARLY WORK

An gntenna is said to be frequency independent if'the prtncipal.charac_
teristics (rediatien pattern and input impedance) change negligibly with -
frequency oVer a band which is limited omnly by the constructlon of “the
antenna and if the band can be- reaelly extended by adding to the structure
in & manner whlch is apparent from the structure geometry. .Thls definition
is designed to dlstlngutsh the frequency independent antenna from that
which is loosely termed broad—band.” The above defihition'serves to separate-
the loéestiralland log-periodic antennae from.the so-called. broad-band an- -

tennas oi the past, such as the biconical. and 1ts flat counterpart the

“bow-tie. However, it was from these eatty breoad-band types which followed

the angle:concept as outlined by.Professor'V; H. Rumsey that the development
of.lognperiodic antennas has proceeded;l’z '
The troublesome thing about the bow-tie could be termed "end effect.’
Fof, althoﬁgh this shape of triamgular fins weuld haﬁe frequency independent
pfoperties when extended .to infinity, the truncation which is necessary in
the practical antenna produces a length in the defining parameters and this
length produces variations in the radiation pattern. -DuHamel theorized
that the—end effect in a;bOW*tie might be eliminated if the energy could
be -removed by radiation-in. the region between feed point and truncs.tiono2
This reasoning led to the first successful log—periodic antennas, with a

shepe‘which is shown in Figure 1. -The serrations were designed to produce

' the desired radiation. They were also designed te improve the chances

that the resulting structure would be ftequency independent. First, the
shape is seli-complementary; that is, if we congider thenoutlinedregion to

be a flat sheet of cenductor,_the open region between the eléments has a

Antenna Labora+ory, Department of Electrlcal Englneerlng, Unlver31ty of
IlllﬂOls, Urbana, Illln01s.




Figure 1. An early planar log~periodic structure.




sﬁape which is ideﬁtical to the shape ofrfhe conducting region. Wﬁen-such

ia self-complementary stwucture is infinite, Babinet’s.principle tells . us

that the input impedance is constant at 189 ohms regardless of the frequency;'
{f the end effect is truly eliminated by the serratiohs, the antenﬁa will
appear infinite at the input terﬁinalsJ and the impedancé will be freduency'
indepcndentq Althdﬁgh it waé later found'that this was not a necessary
condltlon “for frequency independent input 1mpedance, it no doubt played an
impertant part in the success of the first models.

' The second general pr1nc1ple follows from similitude, which has been
used for many years as a basis for tesblng antennas by ‘using a scale model
- The shape shown in:Figure 1 is such that the: appllcatlon of & certain scale
factor to this figure would result in the same figure except in the -area '
néar the truncation of the iarge‘and small ends of the stiructure. Hence,
insofar as the tfﬁncations\are unimportant to the antenna performance, the
clectrical characteristics of the antenna must be repeated at frequencies -
whiéh are related by the scale factor, which is usually called T. -Since
the séme results could be obtained by many successive applications of the
same"séale factor (Whén the truncation effects are'negligible), the per-

formaﬁce should repeat at.frequencies related by any integral power of
~ the scale factor T. This property of the geometry, that the éleétrical
performanceishbuld repeat periodiéally with the logarithm of the frequency,
was the motivatiohrfof the name ”logarithmically'periodic" or "log-periodic”
struétures,. | ‘

The flat sheet metal antenna shown in:Figure 1 produced a bi-directional -
beam which was linearly polarized_With the electric vector parailel to the.
teeth., This latter observation confirmed that it waé the currents flowing
on-the serrations which. produced the radiation andfthe'triangular fin merely
acted as a transmiésion line to. feed the radiating eleﬁentsu

Important. as they were, these first log- periodic antennas were not of
great practical usefulnessn ,The-prlnclpal drawback.was the bi- ~directional
characteristic of the radiation which would naturally result from the
symmetry of a planar étructure,--For most applications, a uni—diregtionalj
radiation pattern is:préferable. .The obvious thing;to-try,‘then, is to

spolil the symmetry of the.structure in order to -change the radiation pattern




from a Li-directional one to a uni-directional one. -Figure 2 shows a log-
periodic antenna with elements tilted toward each other that was first

: 3
investigated by Isbell. It indicates that the desired uni-directional

radiation was achieved, but, instead of radiating in. the direction of phase

sprogression of the current along the iia, the beam was produced in the

opposite direction =- that is, toward the feed point. This "packtire"™
characteristic has been found to be-inherent in the operation of most
successful1imsdirecxionai frequency independent aﬁtennas{and will be di51
cussed further later. _ ‘ . |

The firSt development of wire outline -versions of log-periodic
antegﬁas.was done primariiy by DuHamel and his co-workers at Collins

5
Radioo4’ Flgure 3 shows some of the modificationsg whlch were made to

‘convert the fler unl -directional Log- perlodlc antennas . lnto structures

which would be practical for dppllcatlons in the high frequency . communica=

tions bana ~=- 6 to 30 megacycles. -Most of the conductor has been eliminated

‘from the elements leaving on;y a central boom and the edges of the elements.

§

The element shape has been cnsnged from 01rcular arc to straight line. - The

essential properties are retalned, however, due to the common scale faltor
associated with the dimensions of any two adjacent elements.

Another very practical. form of the antenna was developed by;Isbella6

-Although he proceééed‘élong a different line of reasoning, the same result

is achieved if we apply several perturbations to the antenna in.Figure 3.

-1f we let the element widths become small and then allow the éngle between

the planes of elements. to gorfo zero,. the result . is the familiar log-periodic
array. of dipble elements shown in. Figure 4. ‘The.perturbation just described.
ieads naturally to the transposed feeder line shown in:Figure 4.

iRumsey;has pointed out the common - symmetry properties in a-self-comple-..

: 1
- mentary structure and the dipole array‘withAtransposed.feedera It is

interesting to note that the shape of the first log-periodic antennas was
governed by a desire fo obtsin a selfwcomplémentary”structuré,.and this
dictated the staggered location of the "teeth" on the anténna'shown‘in
Figure 1. Although the pérturbations in the‘struétufe of=Figuré 1 which
lead to ‘the dipolé‘array_qf'Figure 4 are rather'severé,-the‘symmetry-is

maintained .Ahrough the “use-ofs tire transposed sfeeder, s~
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Figure 2. The first unidirectional log-periodic
) .antenna showing the backfire beam. .







DIRECTION OF BEAM
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Figure 4. Schematic diagram of. the
log-periodic dipole array.
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is $o0 devise various types of antennas for which the pat
are independont of Ireguency. oSuccesslul designs to dete
nleved by specifyirns the antenna in terms of angles and by
the svructure logarithwmicully meriodiec., Continue The effort of _
tendinhz these broadband technigues to three dimensional struciures;
{5/ investigate unidirectionul broadband techbniques; (c} theoretical
selysia of broadband antennas.

LEffective Aperture

techniques of_incfeasing the effective aperﬁure by: . (&) a“raﬁs
where the detector 15 an inteyral part of the elément and the
15 are combined such that the pattern of the array is taat of
and the video ocuiput is & Tunciion of the aumber of elemsnts
ethoGs of 1MC¢caJ*ﬂé the effective aperuur@ while retainisg K

2

Anfenns  for B'EJDE?. Amplifi&l"

roblems associated wmth coupling entennas or anfenna sysiems
"lers. As an example, “achhiques for reducing the radisvion
senna are required to make ”ull use of the low noise L&auf of

'-oy TELS LY broadband antennas wherein
AR @xample would be a helix ipside
”ﬁv“’only ons ou out froe $hese nesied

the g group iz accepia

5 for antenne or arsents’Systems where essentially,

Ilite vehicles.

rform such other tasks as may be multually agreed upon by the contractor . -
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LOGARITHMICALLY PERIODIC ANTENNA DESI.GNS

R. H, DuHamel and F. R, Cre
Collins Radio Company
Cedar Raopids, Iowa

Summary
Research onnew types of broadband logarithmically

- periodic antenna structures is reporied. The antennas

Jhave pattern and impedance characteristics which are
essentially independent of frequency over theoretionily
unlimited bandwidths, Bandwidths of ten to one are

~ readily achieved in practice. Structures arce described
- which provide linearly polarized omnidirectional, bidirec—

tional and unidirectional patterns as well as circularly

" polarized bidirectional and unidirectional patierns.

. Introduction
l The subiect of this paper ig a clags of antennas,
calied logarithmically periodic antenna structures, for
which the pattern and impedance are essentially inde-
pendent Of frequency over theorstically unlimited band-
widths, Research on one particular type of these struc-
tures which provided a linearly polarized bidirectional
beam wag previously reported.l Since that itme, various
types of these structures have been discovered which -
provide linearly polarized unidirectional and omnidirec-

_ tional patterns as wsll ag eircularly polarized unidirec-

tional patierns. The proven versatility and wide band-
width of thege structures leads to the conclusion that the
applications are practically unlimited, Obwvious applica-
tions are to high-frequency and ECM antenmas as well as
to primary feeda for reflector and lens~type antennas.

The only other known class of freguency indepen~

dent antennas is the angular anienna described by

V. H. Rumsey.2 Common examples are the discone,
biconical, and bow-tie antenras which have bandwidths
of approximately 2 or 2 to 1 for which the pattern is
_eageéntially independent of frequency. The so-called
"end effect' limits the bandwidth of these antennas. An
example of 2 recent type of angular antenna which
apparently has negligible "end effect" is the equiangular

- or logarithmic spiral antenna® which has a frequency

independent bandwidth of befter than 10 ’n;o_ 1.

* Referring to figure 1, the geometry of logarith-
mically periodic antéona structures is defined so that
the pattern-and impedance fepeat periodically with the |
logarithm of the {requency. For nlanar structures, this
is accomplished by defining their shape such that g
equals a periodic funciion of In r where r and g are the

polar coordinates in the plane, Then if In 7 is the pericd

of In r, the operation of a structure of infiniie extent
would be the same for any two Irequencies related by
some integrel power of . For the simple structure in

 figure la: .

) RN+1

T =
If the shape of the structure and the factor T can bg
made such that the variation of the pattérn and imped-
‘ance over one period is small, then this will hold true
for all periods, the result being an extremely broadhand
antenma, ¥or finile structures, it has been found that
since the end effect ig negligible, wide bandwidths are
readily obtaiped.

The two halves of the antenna are fed at the verticeg
either with a balanced two-wire line or with a coaxial
line running up one half of the structure with the outer
conductor bonded to the structure. For the structure of
figure 1a, it is found that the lower and higher frequency
limits are obtained when the longest and shortest teeth
respectively are approximately 1/4 wavelength long.

By probing the structare, it is found that the currents
on the structure die off quite rapidly after progressing-
past the region where a tooth 1/4 wavelength long is
positioned. This accounts for the negligible end effect.
This antenna has a horizontally polarized bidirectional
pattern with approximately equal and constant principal

Figure 1. Parameiers and Coordinate System for Circular Tooth Structures

-




plane beamwidths over a frequency band of 10 to 1 or
more and has a constant input impedance of approx-
imately 170 chms. The axes of the lobes are perpen-—
dicular to the plane of the siructure. It was originally
believed that it was necessary o make these structures
identical té their coraplement in order to obiain a fre-
guency independent input impedance, However, the

.results reported in this paper demonstraie thaf this

sgui-complementary condition is suifficient but not al-
ways necessary, Several frequency independent an~

s tennas will be intreduced where the deviation from the

equi-complementary condition is quite severe,

The fact that the elecirical characteristics of log-
arithmically pericdic structures repeat every period
greatly simplifies the experimental investigation of

them because it is only necessary to measure these

characteristics over a half or single pericd in most
cases,

4]l dimensions are made proportional to their distance
from the vertex. :

CAsg ilugirated in figive 1h, DL E, Tehell4 found that
by bending the curved tooth structure about a horizontal
axis, a unidirectional pattern peinting in the direction
of the positive y axis could be obtainad. Some control
of the principal plane beamwidths and froni-io-back :
ratio was obtained by varyihg the parameters o, Ao
and 7. Typical E-plane and H-plane beamwidths of

60° and 90° and a front-io-back ratie on the order of 10
to 15 db were cbiained, It was found thai the character-
istic impedance of the structure decreased as the angle
v was decreaged, but that the VSWR referved {o this *
characteristic impedance increased rather rapidly to
3.5:1 for y= 30°,

A great number cof Iogarithmically periodic antenna
configurations are possible. The investigation reporied

. in'this paper was conducted to study impedance, patfern,

The operation over other periods may be readily -
“predicted provided the end effeet is negligible and that

and polarization characieristics of a variely of struc~ )
tures, Another objective of the investigation was to de-
vise practical forms of this type of antenna. Bince largs,
circular tooth structures would be difficult to construct,:
the possibility of simplifying this basic structure by
straightening the teeth and by making wire approxima-~
tions of the teeth was investigated and is reported in the
following sections, '

Trapezoidal Tooth Sheet Structures

Figure 2 shows 2 skeioh of a general trapezoidal
tooth structure and gives a definition of the coordinate

‘system and various parameters that will be used

throughout this paper to describe the various siructures.
Figure 3 is a photograph of a printed cireuit board form -
of this type of structure which was used for the exper—
imental investigation. By comparing a structure cut

from sheet metal in & conveéntional way to an identical- -
struciure etched on teflon dielectric printed circuit ’

Figuré 2. Parameter and Coordinate System for Trapezoiddl Tooth Structures
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Figure 4. Patterns for Planar Trapezoidal
Tooth Structure

A = 15° for the other, 7= 0.5, and Ry, the perpendic-
ular distance from the veriex of one-half the structure
to the longest element, is 12.75 cm. Patterns were
taken'over about a two to one.frequency range {900 to
2100 mc). Figure 4 shows typical patterns for this type
of siructure. In general, both structures gave sssen-
tially frequency independent, linéarly polarized, bidi-
rectional patierns. Over the freguency range stated

“above, the E-plane (pattern in the xy plane of figure 1b)
half-power beamwidth varied from 65° to 80° with an
average beamwidth of 71°, 'and the H-plane (paitern in
the yz plane of figure 1b} half-power beamwidth varied
from 60° to 69° with an average beamwidih of 62°. Of
the two antennas tested, the one having the narrower

_ center section (/B = 15% demonstrated slightly less

' Figure 3. A Printed, Nonplanar, Trapezoidal. - variation of beamwidth with frequency.

Tooth Siructure Bent About the X Axis ' . ‘

Patterng were taken for a ponplanar structure with
¥ = 60* over a 5:1 frequency range. Typical paiterns
are shown in figure 5. The E-plane patterns were uni-
directional with beamwidths that varied from 50° to 75°

board, it was found that the prinied circuit board mod-
els could be used up to about 3000 me without the pres-
cnee of the dieleciric becoming too objectionable. As a

point of interest, the undesired metal can be removed with an-average beamwic?th of 65¥ and the H-plane patterns
either by an efching process or by cutting around the had beamwidths that varied from 80° o 110° with an
outline of the structure with a sharp instrument and average baamwidth of 85°, The front~to-back ratio, due
then peeling the metal away, Two models of planar to the cross pelarization Eg_, had an average value of
structures (with = 180°) were constructed with the =~ about 9 db; the front-to-back ratio, due to the major
following parameters: & = 90°, 8 = 30° for one and -~ polarization Egé, had andverage value of about 13 db.
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¢ =90°
B8 =30°
7 =5
Y =50°
21200
t=1400
21600

Figure '5. Patterns for Nonplanar (Bent About
Horizontal Axis) Trapezoidal Tooth Structure

TABLE 1. VARIATION OF Zg AND VSWR WITH
Y ANGLE FOR A PRINTED, TRAPEZOIDAL
TOCTH STRUCTURE

"y Angle %o VSWR @eferred to Zg)
180 170 . 1.4
60 105 1.6

Table 1 shows how the impedance of this particuiar '

structure compared with the corresponding planar struc-
ture. The input lmpedancs Zg was reduced from 170
chrms io abouf 105 ohms and the VBWR's referred to
their respective input impedances were about the zame.
Thus, the impedance characteristic of a nonplanar
trapezoidal tooth struciure is considerably better than
that of & curved tooth structure.

Another possible nonplanar structure is where the
original planar structure is bent sbout its vertical axis
10 an included zoute angle ¥ . A struciure of this type
is shown in figure 6. Patierns and impedance were
messured for a veriation in ‘¥ from 180° fo §0°in 30°
steps. It was found that the E-plane patterns showed
a definlte {endency toward varying from bidirectional
at ® = 180° to oranidirectionzl at X = 60°% the F-plane
patierns remained bidirectional over the same range.

Figure 6, A Printed Nonplanar, Trapezoidal
Tooth Structure Bent Abouf the Z Axis

Typical patterns for x = 90° are shown in figure 7. In’

general, the patterns varied considerably with frequency.

TABLE 2: VARIATION OF Zj AND VBWE WITH
VARIOUS X ANGLES FOR A PRINTEDR,
TRAPRZCIDAL TCOTH STEUCTURE

X Angls Zo VSWE {Referred fo Zo)
180 179 1.4
120 180 1.35
90 - 206 1.4
g0 210 ‘ 1.8




H-PLANE .

E-PLARE
‘¢=90°

Figure 7 Patterans for Nonplanar (Beni About
Vertical Axis) Trapezoidal Tooth Structure

The variation of impedance with the angle ¥ was
rather interesting, as ean be sesn in fable 2, The-
average input impedance 7, incregsed as the X angle
was decreaged, This was just the reverse of the effect
that the reductios in + produced.

Wire Struetures

Wire, Curved Tooth, Planar Struciurs

The approxdmation of sheet siruciures with wire

. structures waa firsi investigated for a circular tooth
siructure, Two differen: approximations are shown
in figure 8 aud as can be seen, all the metal was re-
moved axcent for narrow sirips outlining the testh,

A still closer -observation will indicate that the hori-
zontal metal alrips in figure 8a vary in width propor-
tional to the digtapce from the center of the stiructure
and the vertical members are trizngular in shape.
This ig necezzary in ovder to make the siructure log-
arithmically periodic.  Figure 8b is & siructure iden—
tical to that of figure 8a,. except that all members are
of uniform width. -

" The average input impedance of the structuve in
figure 8b was slightly lower than that in figure 3a,

fa) With Tapered Elements

(b) With Uniform Elements

Figure 8, Planar, Printed, Wire Like,
Circular Tooth Structure

- 110 ohms for figure 8b as compared to 150 chms for

figure 8a. As an-interesting comparison, the imped-
ance of 2 similar basic circular tecth siruciure was
about 150 ohms.

In general, the patterns for thetwo cases were very
similar, In both cases, the patterns weve sssentially
independent of frequency, with the structure having -
tapered ¢lements being alightly less frequency seasitive.
The beamwidihs in both the above cases were slighily

‘wider {han the beamwidth of the correspording basic
-circular tooih structure,

. Nomplagar, Wire, Trapezoldal Tooth Structure

[

Bince the circular tooth structures with only the
ouiline of the teeth being wade of metal performed al-
most a8 well as the basic circular tooth siructure, this
technique was used in constructing the irapezoidal tooth -
giructures, In figures 9a and 9b are two typical types
of wire, nonplanar, irapezcidal footh siructures. The
only diiference is that in figure 9a, (he B angle has




Figure 0.

‘been decreased to mere. Figure 10 is a photograph of
a typical model used in the investigation of this type
of structure. (In the photograph, the dielectric rod
“hetweén the halves of the anienna wasg used for support
only and is not part of the antenna.)

A considerable num}Jer of mcdels of this type of -

" structure with various valuzs of the parameters a, ',

and 7 were cousirucied and tested. In general, the
patterns of these siructures were guite independent of
frequenty, especially those with the larger values of
7. Variations of the beamwidth of only several per-
cent over a period of operation were common.

Figure 10.

A Typiecal,
Trapezoidal Tooth Structure

Wire, Nonplanar,

Figure 11 shows the patierns over a half-period

for the znienna shown in figure 10. This particular
antenna had an average E-plane beamwidth of 67°, an

Ctake ¥ = 45°

.angle had a second-order effect on ths beamwxd th; with

Types of Nonplénar, Wire,” Trapezoidal Tooth Structures | |

average H-plane beamwidth of 106° and an averase

front-to-back ratio of 15db.

Table 3 shows how the baamw'c.th galn, and front-
to-back ratio are functions of the parameters of the an-
tenna for several structures. From the table, it can be

‘seen that both E-plane and H-plane beamwidths decrease

as the design ratio of v is increased. For example,.

@ = 60°% then as 7 was varied from 0.4 :

to 0.707, the E-plane beamwidth decreased from 86° to : \
64°, and the H-pilane beamwidth decreaged from 1127 to o

79°. Tt can then be concluded that if high gain is required,

a large design ratio is desirable. It was found that the
spacing betwean two ad}acent transverse elements should
noi be greater than 0.3 of-the length of the longer element.
Ofherwise, fhe pattern starts breaking un, Also, from
the table it can be seen that the H-plane beamwidih in-~
creased with a decrease in Y angle for any one design
ratio, while the E-plane pattern i3 essentially indepen-
dent of the  angle, Also, the front-—to,—back.ratio, in
general, increased with a decrease in’' i angle. The «

an increase in @, a decrease in E-plane buamwﬂth and
an increase in H-plane beamwidth resulted.

. In using the informaziion In table 3 to design an an-
tenna with relatively high gain, high front-to-back ratio,
not too great complexity (the nu"nber of elements in-
creases as the design ratio increases), one must make

a comprowmise as to what parameters to choose. Tor
e}rafnple antenma number 14 has o = §0° F.=10,

W = 45° and T = 0,6. The gain is 6.5 db over z dipole
and the front-to-back ratic is 15.8 db. :

These pattern characieristics compare very [avor-
ably with those of 2 three-clement Yagi antenna. Ade
mittedly, this type of structure is somewhat more com-~
plex to consiruct than a Yagi, insofar as the number oi
elements required is greater, and it is necegsary to use
either 4 tapered coax line or a baldnced open wire trans-
mission line transformer in.order to match the imped-
ance of the structure fo conventional transmission lmes
It has, however, .the added advantage of having
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£ a0
. PATTERN TAKEN QVER ‘12- PERICD.
2. DISTANCE FROM APEX TO LAST

ELEMENT 12,75 CM.

3, ELEMENT SIZE= 032 [N (NQ. 20 WIRE).

Figure 11, Patterns for a Typieal Wire, Nonplanar, Trapezdidal Toeth Structure

TABLE 3, PATTERN CI-IARACTERISTICS FOR VARIOUS WIRE, TRAPEZOIDAL TOOTH STRUCTURES

LW

w4t

11
g
13

1%
15

16

© CAVE. MALF POWER BEAH : L MAX.
o PRETERS e R e 'Gaww/éfggfé'lm g " L?gEDg£VELS_
75 % 20 . 7h 155 3.5 12,4
75 .k s 72 125 .5, 1.4
75 .k 89 7% 103 5.3 8.6
60 % 30 85 153 5.0 12.0
60 Lk hg 8¢ - 12 L2 8.6,
60 b 50 87 &7 5.3 7.0
75 .5 30 66 126 b.g . 17.0
735 . 4 &7 105 5.6 15,9
75 .5 60 68 93 6.1 12.75
50 .5 30 70 118 .9 17.7
60 .5 bs 71 95 5.8 14,0
€ .5 ) 71 77 6.7 9.9
6 .6 M 67 85 6.5 5.8
8o 707 b8 2 79 7.0 15.8
¥ 707 45 66 66 7.7 12.3
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essentially frequency ndenendemt impedance and pattern
characteristics over a ten io one or more bandwidth.

“The patterns of a larger antenna model, with the
sbove debirrn parameters (see figure LZ) were measured
over a ten to one fregquency range (160 {e 1060 mc). A
slight -ncrea::e in the beamw Ldths and 2 slight decrease
in the front-to-back ratio was observed at about 300 me..
This effect was investigated by talking patterns of the
structure and removing the elements one by one, It.was
found that the oiements whose lengths were about LB A
were responsible for these pattern changes. Thus, some
end sffect was noticeable for ikis structure at a fre-

) quency approximately three times the low froquency
- limit of the antenna.
TABLE 4. VARIATION OF AVERAGE IMPEDANCE
AND VSWR W"T;I \! ANGLE FOR A TYPICAL,
WIRE, TRAP?ZOH)A;J TOOTH STRUCTURE

Yy Angle Zo VeWa (Referred io Z,)
60" 120 1.4
45 . 110 145
30 105 1.5
T /65 1.8 -

Figure 12, A Larger Model of a (Low Frequency
Limit of About 100 Mc) Wire, Nonplanar, .
Trapezoidal Tooth Siructure

. ture (shown in figure 10) having the following pavame

" decreased,

" somewhat smaller,

Table 4 shows how the irapedance varies with tha
angle for a typical wire, ‘trapezoidal tooth atructure

The impedance of the wire, trapezoidal toctn sirue-
ters:
a=T5° 8=0, v =0.8, ¢ =45° and By = 12.75 inches,
s measured over a sixteen to one frequency band

(250 to 4000 me), The immpedance was goed from 250 rac
to 2000 me or an eleven to one freguency band., This -
closely agrees with the previous definition of the low
frequency limit since the widilr of the structure at the
lazt ¢lement was 18,5 inches or 2 hali'wavelength at

04 me. The actual measurements showed that the in-
put impedance Zg decreased slowly and uniform‘y from
about 150 chms at 350 me 1o about 75 ohms at the high
end of the range of measurements, This change in'input
impedanee ig due to the modeling {echnique rather-than
a fault of the antenma. The e¢lements of thig particuias
model were of constant diaragier (F 14 wire} and as the
frequency was increased, the lensth-to-diameter ratio
of the elements which were responsible for the radiation
As further nroof that modeling w Vs Uc’ht?aﬂy
responsible for this Z, change, the impedandée of another
larger medel, figure 12, where the elements Had heen

- slightly tapered, was measured over a ten o one fre-

guency range. Although the Zg of this strudture also
decraased as the freguency increased, the changs was
Thus, in order to obtain good Ire-
guency independence over a 10:1 bandwidth, it'is nec-

~essary to model the structure accurately c.ccordmg to
the desipgn principles.

 Figure 13, AT Long {2 M at 1000 Mc) Nonplanar,
Wire, Traoezozdal Tooth Structure

From the observed trendg indicated in table 3, an
antenna with reiatively high gaid was designed. The
model wag constructed as shown in figure 13, The pa-
rameters for this particular model were o = 14, 5%,
A =0, +=0,85 =29"and Ry = 60 cm. In order to
make the vertical spacing between horizontal elements
of the same length of the two half=structures about
twice the length of the particular elements, b was set
equal to 29°. R was chosen equal to 6¢ ¢m in crder
.10 make the last alement one half-wavelength long at
1000 me. The patterns for this structure are shown

~in figure 14. The average E-plane beamwidth was 39°%
the average H-plane heamwidth was 38% and the {ront-
to-back ratio was about 18 db. The resulting gain of

_this antenna then was slightly better than 10 db over-a
dipole, and the patterns were exiremely frequency




" PLANE SPLIT BEAM

Figure 14, Patternsfor a Long (2 A at 1000 Me)
- Nonplanar, Wire, Trapezoidal Tootlf Struciure

independent. The H-plane split beam patterns of figure
" 14 were the resull of furning one of the hali-structures
over 180°% i. e.,, one half-structure iz then the mere
image of the other. The sams effect coudd ba had by
placing one of the half-piructures over a ground plane.
at an angle 1/2 ¢ to the ground plane.  Ii can be seen
that the ground plase would divide the structure sym-
metrically, The double lobes appsar at about o 35°
from this plane of symmetry. ‘

On the shorier structures, where the spacing be-
tween the hali-structure and the ground plane was smasll,
that is, wmuch lessg than a half-wavelsngth, the effect of
the ground plane caused the impedance to rotate around
the center of a Smith chart in a periodic manner, but at
a VBWER of five o eighi, which is very undesirable.
However, thig long structure had impedance character-
istics very similar to a struciture in free space, with
the Zj being only one-half the Zy of an antenna in free
space. The actual Z was 80 ohms with a VEWR of
1.1:1 over a period.

Wire Triangular Tooth Strucfures

,Another step toward simplifying the construction of
these logarithmiceally periodic structures was the tri-
angular tooth or "Zig~Fag" structure iliusirated in

* Tigure 15. A Typical Wire, Nonplanar,
Triangular Tocth Structure

figure 16, Ii has the same parameters as the trapezoi-
dal tooth siructure of figure 10. Figure 16 shows typical
patterns for this trianguiar tooth structure. In general,
the patiern characterisiics are a slight {mprovement
over fhose of the trapezeidal iooth siructure. The

raverage E-plans beamwidth was 70° as compared to

67°% t{he averzape H-plane beamwidih was 88° as com-—

pared o 106°% and the front-to-back ratio was 14.2 db
ag compared io 14,9 db for the frapezoidal tooth strue- -

ture . The impedance for the triangular iooth sirue-
ture wag slightly lower (100 chms-with 2 VSWR of
1.5 over the frequency range compared) than that of
the irapezoidal tooth structure.

Another model of the iriangular tooth struciurs
was consiructed similar to antenna 14 in table 3
{ee=48° B=0, 7= 0.707 and 4 = 48%, As be-
fore, the H-pleme beamwidih was slightly narrower,
the E-plane beamwidth was sbout the sams, and the
froni-to-back ratio was slightly greater than that of
the similar trapezoidal tooth structure,

Pheage Rotation Principls

The phase rotation phenomensn ig a basic charac—
teristic of thege logarithmically pericdic struciures
and has been verified experimentally, It can best be
explained in the following manner: if one of these gtruc-
tures is fed, and if the phase of the electric fleld reo-
ceived at a distant dipole (sse figure 2} is measured
relative fo the phase of current at the feed point of the
structure, the phase of the received signal will advancse

" 360° as the structure is ghrunk through a period:. Or,

I




) " - in other words, if the freguency of the exciting signal is
E-PLANE H-PLANE - increased by 2 period, and the phase i3 measwred at the

P=90° : 8=90° dipole While keeping the dipole at a constant electrical.

distancs from the pericdic struciure, the phase will be
delayed 350° relative to the phase of the feed curreat.
This characteristic is analagous fo the paiteri rotation
principle? of angular siructuras., :

This phenomenon is the factor which makes it :
possibie to achieve the omnidirectionzl and cirewlarly
pelarized logarithmically periedie siructures discussed
in the feliowing sections, . :

Curmidirectional Structures

- Often it is degirable {o have a wide band snienna
that gives omnidirectionz] patterns. The most common
antenna 1o date thaf tends {o meet such a requirement is

" the vertically polarized discone or biconical antenna,
Howaver, pattern breakup limits the bandwidth of these
antennad ‘to 2 or 3 to 1, The desirability of de-
signing a logarithmically periodic structire with omuni-

Jdirectional characteristics is readily apparvent.

Since two dincles arranged in a {urnsiile and fed
ninety degrees ouf of phase give omnidireciional patterns,
it was decided to arrvange two planar, sheet metal struc-
tures (which have approximate dipole patterus) in a )
turastile ag shown in figure 172, Since the planar sheets
were actually soldered together whers they crossed, it
is obvicus that the fwo gheet structures could not be
identical or the same result would oceur as when feeding
two crossad dipoles in phage {a bidirecticnal pattern

with maxirmum lobes ogeurring at anangle of 45%, There-
fore, one of the structures was made M times the

size of the other {where W is the number of arms of the
strycture) in order to obtain the 90° phasing,

Figure 16. Patierns for Nonplanar, Wire, ; )
Triangular Tooth Structure " An easy way to visuelize such a structure is fo

imagine two cones placed apex to apex on a common

Fipure 17. Types of Omnidirectional Structures

i0




axis. Siarting at'the apex of each cong, an equizngular
spiral is.placed on the slant side of the cone with the
axis of the spiral coinciding with the axis ofthe cone.
The spiral on one cone is made to rotate clockwise; the
spiral on the other cone 18 roade to rotate counterclock-~
wise as the two cones are viewed simulianescusly froim
the point where fheir respeciive apexes meest. Actually,
these spirals are thé ovenings of grooves which become .
progressivély wider and deeper as they spiral away from
the ‘apexas of the cones, The outlines of four arms of

a four-arm siructure would be the lines of intersection
of the cones and {wo planes perpendicular to each other
and infarsecting on the axis of the cones. When the ’
cone concept is used, it is possible to visualize & muom-~
ber of different steuctures, Figure 17 is an example

of a structure with three arms, '

Tipure 18 ts a photograph of a2 'circular footh
structure consiructsd as stated ahove. The design
ratio 7 of this particular structure is 0.7. Of {he .
varicus structures construcied and tesied, it was
found that the siructure with a design ratio of 0.5 had
the best pattern characleristics. Typical patferns of
this siruciure are shown in figure 19, The 6 = 90°, ¢
‘variable patierns are omnuidirectional within 1.5 db
ovar the froquency rangeé of one period; the $= 90°,
0 variable patierns are hidirectional and have an aver-
age beamwidth of gbout 65°. The characteristie im-
pedance was 100 ohms with a normalized VSWE of 1.2
to 1. ‘ : :

Figure 18. A Typical, Four Armed, Sheet, Cireular
Tooth, Omnidirectional Structure

A limited investigation of the effect of varying the
o angle while holding £ Tixed at 457 for a structure,
having a design ratio of 0.7 digure 18) was made., As
o was reduced from 135° to 115°, fthe E-plane patterns
were wnchanged while the H-plane beamwidth increased
glightly from 68° to 75°, When o was reduced to 85°,
the E~plane pattern was omnidirectional within +3 db,
and the I-plane patiern heamwidths were about 90°,
The jmpedance did not change apprecizbly as ¢ was
reduced, : ‘

The trapezoidal tooth siruciure shown in figure
17z {a = 90° £ = 30°% v = 0,5) did not have as uniform

11

121100

{=1400

=700

Figure 19. Patterrs for Omnidirectional
. Curved Tooth Structiure

‘or as frequency independent omuidirectional character-

istics as did the similar circular tooth structure, As a
comparison, the frapezoidal tooih structure was omni-
directional within £2.1 db as compared to +1.5 db for
the eircular tooth structure; 2nd the Hoplane, bhidirec-

_ tional patierns were on an average 55° as compared to

§5° ‘The impedance was 140 chms and 100 ohws for the
trapezoidal and circular footh structures, respectively.
Both had a normalized VSWE of 1.2 to 1. :

The only other type of sheet metal omnidireciional
structure tested was a three-armed circular tooth
structure (see figure 17b for a similar trapezoidal tcoth
structure). The structure was ompidirectional within

43 db and the patterns were more frequency dependent

than {he siructure having four arms,. It appears that the
ore armg a structure has {within reason}, the more
ommidirectional it will be., .
Ore wire, trapezoidal tooth, onmnidirectional sirue=
ture was constructad and tesied (see figure 20). The E~
plane patterns varied somewhat in their omnidirectional
characteristics with frequency, but on an average, they
were omnidirectional within 22, 1 db; the H-plane patierns
were bidirectional with an average beamwidih of 66°, The
ipput impedance was 135 ohms with a normalized VSWR
of 1.3 to 1. In view of the relative simplicity, this
strueture could be used as an hf antenna. The wiresiruc-
ture could be-easily strung up between four woodan poles,




Figure 20. - A Typical Four Armed, Wire, Trapezcidal
Tooth, Omnidirectional Siructure

Unfortunately, it is not possible to use one-half of -

ariy_ of the above structures over a ground plane {and .

fed against the ground plane) without having large varia~
i’lO”'la of patiern and 1m13edame over-a period of

__frequency. T

Circularly_)?ola.x‘j_«: 20 Antennas

A limited investigation of mrcumrly polarized,
unidirectional logarithmically periodic broadband struc-
tures was performed. The most successful of the vari~

. ous techniques iried was that of taking the planar struc—
ture shown in fipure 21 and placing the quarterZstruciures,
-one op each slant side of a pyramid. The anpgle between

cpposite slant sidss of the pyramid is the ¥ angie of

the structure.

Az can ba observed from the figure, one structure
iy TV¢ ihe size of the vither. A very well-defined cir~
culariy polarized beam (at ¢ =90° &= 90 is obtained.
The enlargsd view of the feed point shows that, in gen- -
eral, two adjacent quarter-structures are fed against
the remaining two quarter-siruciures; two and thiee are
being fed agairet four and one, The sense of the cir-
cufar polarization can be reversed by simply switching
the feed point, or by feeding three and four against one

“and two,

Four experimental patierns over approximately a
hal{-period . are shown In figure 22, As can be seen, the
axizl ratio r as measured on the beam axis vavied from
1.95 o 2 ovew this range. Since ths patierns for the
linearly po:arized componems Eo and E ?5) are very

similar, ii is expected that good circular polorlzatlon
is obtamed over mogt of the beam,

R.=I12.75 G
CL=45®

£ =0
- e0T
W =180°

Figure 21. Wire, Trapezoidal Tooth, Circular Polarized Siructurse




f=2190
r=li

i=2100
r=2.0

| r=AXIAL RATIO EgiEg= POLARIZATION

Figure 22, XY Plane Patterns of Circular
Polarized Pyramidal Structure

~Current Distributioﬁ Measuremenis -

An atterspt was made to measure the magnitudek and
phase of the currents flowing on the eleimnents of a iypical
nenplanar, wire, trapezoidal tooth siruciture. The cur-
reni dlstribution was very complex and the resulis were
n6t too conclusive, However, it was observed that, as
the magnitude of the currents was medsured from the
vertex ouf foward the longer transveise elsments, a
point’'of maximum current magpitude was reached, From
this point, the magnitude of the curreni decreased io -
more then 30 db below ity value ai the maximum point,
The transverse elements at this low current point were
much longer than a half wavelength of the operating
frequency. This tends to demonstrate that end effscts
are negligible on these structures, which must be the
case fov wide band operation. "As would ke expected,

‘the point of maximura current magnitude ghifted toward
the vertex of the structure ag the frequency was
incressed. . .

"Conclusions

Many types of logarithmically periodic antenns .
siructures have been built and tested. Most of those

'

which gave essentially frequency independent cperation
have been reported here bui there were many siructures
for which the pattern and/or impedance were quite fre-
quency sensitive, Unfortunately, no theory has been
estaklished which even predicts the types of siructures’
which will give frequency independent operation, - The
equicomplementary condition {for planar structures) is
gufficient to insure frequency independent impedance but
not patterns, - All of'the planar struciures (evez those
that don't work) may be considered as cross sections of
frequency independent three-dimensional angular siruc-
tures so that this approach leads nowhere. Thus, it is
felt that a theoretical investigation of this class of an-
tennags would he most fruitiul.

Nevertheless, a small amount of effort has led to
the discovery of siructures which give a wide variety
of essentially frequency independent radiation charac-
teristics over practically unlimited bandwidihs, One
of many possible applications is for flugh-mounted micro-
wave antennas., Here, unidirectimsal structures can be
placed in cavities with the cavity having little influence .
on the electrical characteristics because of the uni-
directional paitern.
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