


CIVIL SUBPOENA TO PRODUCE DOGUMENT OR OBJECT ' ' D. O, Form No, 46 (lev, 2-67) -

'_'I_'lﬂnitnh States Dintrict Court

FOR THE

‘ ' ' - o : ) IRt
 THE UNIVERSITY OF ILLINOIS FOUNDATION, CIVIL ACTION FILE NO» st 1
E Plaintiff and Counterclaim Defendant, ' ety
. -y - :
NDER—TONGUE LABORATORIE&» INC,, . No. 66 ¢ 567
Defendant and Counterclalmant, : _

: -V -
JFD ELECTRONICS CORPORATION,
P Counterclalim Defendant

TO: Harold B. Lawler, Buslness Manager
© Department of Electrical Engineering
Electrical Englneering Bullding
Unlversity of Illlnois

Urbana, Illinoils

YOU ARE HEREBY COMMANDED to X _mxmmwmmmﬁmw

. produce for inspectlon and - pusgws copying at the offices of Merriam;
¥¥ Marshall, Shapiro & Klose, s dothgxxgxt 30 West Adams Street, in thegrg -

FEXX KERKOEX A8 ax P 610 28 NEBSKE -
xxmﬁﬁﬁﬁﬁﬁxﬁmﬂKKECity of Chicago, Illinois, the following: o

. TR Ao S SRU MK SotIoRX SN AWK~ :
(1) All reports, drafts of reports, correspondence with the sponsoring S
agency, memoranda of University personnel regarding reports under con- -

 tract No., AF3%5(616)-6079 Project No, 9-(13~6278) Task 40572, during the -

- . period March 1, 1959 - June 1, 1959, _ R

: &2 All cover letters accompanying copies of reports.

5 All records regarding the printing of .reports under sald contract
during sald perlod.

(4) All accounting records relating to reports under said oontract

.. durlng sald period, including, but not limited to, records of the
printing expense and the mailing expense of said reports.

December. 16, 19.66.. -

f;oQHofgren Wegner Allen _ : | NG
© Stellman. & MOCOTQ e - &3 f‘-ﬂfﬁL WA /)x/

ST Attorney for ‘ / C‘g ’( / // mefk
i Blonder-Tongue. Lahoratories, Inc, Byfb'%bﬁ@?“* = 4i?¥uw:£;k ’

20 NoTeh Wacker Drive L
Chicago, Illinois- 60606 RETURN ON SERVICE

Received this subpoena at C , _ on
and on o at :
gerved it on the within named o o - -
" by delivering a copy to b and tendermg to h . the fee for one day’s attendance and the mileage ..

- -gllowed by law.!

...... ,19.; R . By..

- Service Fees
- ‘ Travel oo $
L Services .omoeee

Tofal ... N $

Subscribed and sworn to before me, a ~this

dﬂ.y Of : - ‘ T 19 A *

1 Feea and mileage need not be tendered to the wiiness upon service of a aubpoena impued in behalf of the United States or en officer or -
- agoney thereof, 28 USC 1825, B
" NOTE.—Aflidavit required only H service Is made by A person other than s Unlted stntos Mnrshnl or his deputy.




BLONDER TONGUE (

Laboratories Inc. / 9 Alling St., Newark 2, N. J. / Area code 201 / MArkef 2-8151

Decemb_er 16, 1966

Mr. Robert H. Rines
Rines & Rines

10 Post Office Square
Boston, Massachusetts
Dear Bob:

Ed Finkel called today and offered to settle for a royalty of 10% on
our antennas paid d:rect to I F. D _

Without your advice, Itook_the liberty of saying "No". _

See you soon. |

| Sincerely,
Blonder-Tongue Laboratories,. inc.
Isaac S. Blonder
Chairman of the Board

véwé'

sBdal . - | REGE IVED
| | | DF&?QT%&S
RINtbAn RINES

\iU TEN POST GFFICE 30 SUARE, ZJUTDN

home TV accessories ¢ industrial TY systems o master TV systems # UHF converters e / Canadian Division: Bencn Television Associates, Lid., Toronto, Ontario







AXEL A. HOFGREN

ERMEST A.WEGN

LAW OFFICES

ER HOFGREN. WEGNER, ALLEN,‘STEL_L_MAN & MCCORD TELEPHONE

JOMHN REX ALLEN FINANCIAL 6-1630

WILLIAM J. STELLMAN . .
JOHN B. McCORD 20 NORTH WACKER DRIVE AREA CODE Q12

JAMES C.WQOD

STANLEY C.DALTON

' BRADFORD WILES

CHICAGDO 80606

RICHARD S. PHILLIPS

LLOYD W. MASON

TED E. KILLINGSWORTH

CHARLES L. ROW
JAMES R. SWEEN

W. E.RECKTENWALD

o R.STAPLETON

E
EY

January 4, 1967 bnt.

WILLIAM R McNAIR

DILLIS V. ALLEN
WA VAN SANTEN

. NJOHM P MILNAMOW

PR

JOHN R. HOFFMAN
A.R.OSTRAUSKAS

VIA AIR MAIL

Mr. Robert H. Rines

Rines and Rines

No., Ten Post Office Square
Boston, Massachusetts 02109

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

Our docket clerk talked with Judge Hoffman's
minute clerk regarding the probable position of your case
on the calendar, The case will be on the February calendar,
but will probably not be ealled for trial until before the
latter part of the month, or more likely sometime in March,

We were advised that Judge Hoffman does not pre-
sently consider the new rules regarding pretrlal to apply to
cases which were already on file,

Do you think the application on the combined UHF-VHF
antenna will bedllowed and issue In time to be added to the
suit before it is on the trial calendar? Judge Hoffman
might not agree to its addition %o the suit unless we can
do it rather soon., Let me know as soon as you have any
commitment from the Patent Office. Then when we first go
in on trial call I can gilve the court some specifie informa-
tlon.

Will you be able to take the deposition of Jerry

‘Balash within the next few weeks? If this is going To take

exbra time, let me know about that also.
Very truly yours,
o DWQ

Richard $. Phillilps

RECEIVED
SAN -5 1967
RINES AND R

%0, TEN PCST GFFICE 2UARE, B

RSP:lag
NES

2CTON




. ARTHUR SHAPIRO {I200-1281)

Law OFFICES

SHAPIRO aND SHAPIRO
PATENT, TRADEMARK AND COPYRIGHT CAUSES

SUITE 640 WASHINGTON BUILDING

NELSON H. SHAPIRO

MILTON M. FIELD
IRVIN A. LAVINE

COUNSEL

located.

FIFTEENTH STREET & NEW YORK AVE., N. W.

WASHINGTON 5, D. C.

STERLING 3-04%88

‘ ‘ January 3, 1967
Robert H. Rines, Esq.

-~ Rines -and Rines
No. Ten Post Office Square

Boston, Massachusetts 02109

Re' Blonder-Tongue Litigation
Log Periodic Antenna
(Our Ref. #5093)

Deai Bob:

Supplementing our letter of December 19, 1966, we received
notification from the Library of Congress that report No. 2 had been
Upon visiting the Library, we found that the correct report
had still not been located, and we made a further search to find the
report,

We were finally successful in locating the correct report,
but unfortunately the only date of record was constituted by a date
stamp on the report in September of 1959, No covering letter or
other substantiating evidence could be found.

We enclose herewith our supplemental statement,
-Very truly yours,

. SHAPIRO AND SHAPIRO

il

Nelson H. Shapiro
NHS /1lm
encl,

RECEIVED
16N -5 1367

QUARE, BOSTON

RIN

¥0. TEN POST QFFICE ¥




LAW OFFICES

TELEPHONE

AXEL A. HOFGF!EN . }

(ERNEST A, WECNER HOFGREN, WEGNER, ALLEN, STELLMAN & MCCORD

‘JOHN REX ALLEN R . FINANCIAL B-iS30
WILLIAM J. STELLMAN . v

OHN B. MeCORD 20 NORTH WACKER DRIVE AREA CODE 312
BRADFCRD WILES CHICAGO BO606

JAMES C.WQOD
STANLEY G. DALTON

RICHARD S. PHILLIPS
LLOYD wW. MASON
TED E. KILLINGSWORTH . M
SRAESTS S January 13, 1967 e
W. E.RECKTENWALD ’ -‘;""‘;‘ ‘;:: ‘r ‘, % ‘\i [E;n @
ANk R ¥ Ehy
LJOHN P MILNAMOW r‘-\ . {l’"'!
DILLIS V. ALLEN ‘ T Y 'i_cij',ﬁ’i.‘?-f
WA VAN SANTEN, JR. Vil o~
R OSTRALEKAS ' e ]
- . . . y :‘ A i - .
PRI f:\ ’.\l J i - E\J‘EQN
R H\‘a f?»b GFFCE S
. SRR T T
Mr. Robert H. Rines
Rines and Rines
No. Ten Post Office Square
Boston, Massachusetts 02109
Dear Bob:
* I enclose the followlng papers which were served

by Mann thils afternoon:

Notice of Motion
Motion for ILeave to File Amended Complaint

Stipulation
Amended Complaint.
| I intend to be on hand Monday morning when the
motion is presented in the event Judge Hoffman has questions
regarding timing of further aections in the case.
Will you prepare the answer to the amended complaint?
Very truly yours, |

Richard S, Phillips

BSP:iag

* Enclosures




. THE UNIVERSITY OF ILLINOLS FOUNDATION,

. IN THE UNTTED STATES DISTRICT COURT
' FOR THE NORTHERN DISTRICT OF ILLINOIS
" EASTERN DIVISION

Plaintiff and
Counterclaim Defendant

-v-—

_BLON'DER-'I'ONC—UE IABORATORTES, INC., = Civil Action
Defendant and TR T T
~ Counterclaimant,.  No, 66 ¢ 567
-y - P

JFD ELECTRONICS CORPORATION, - S
: ; Counterclaim Defendant

'ST._I_PUL'-ATIQN‘

—
=

It is hereby stipulated and agreed by and between <
f counsel for’ the respectlve parties, the Honorable Court con-

l sentlng, that°

1. 'Pleintiff nay fiie'anb AmendednComp;aint for the :*_
purpose of charging‘defendant xBlonder—TOngue.Laboratories; inc.,‘
'with infringement of an-: additionel Unlted States Letters Patent .
| Noﬂ Re 25,740, granted March 9, 1965, %o plaintiff as assignee "fo'

of Paul E, Mayes and Robert L, Carrel

'20. Defendant Blonder-Tongue Laboratories, Inceg;‘.'f.“
- may file an Amended Counterclaim to inelude said:added patent

in its Counterclaim previously filed herein. i.d:-:‘aj




| B -

LTI
Yo

iJ
]
Ry
:

: . '_ c o 3 Defendawnt, .Blonder'-—Tongue Laboratories, Inc,, |
PR upon issuance'to.it of other United States LettersgPatent |
relating to the antennas of JFD charged in the Counterclaim
to infringe Blonder 3 259, 90@ may file an Amended Counter-
- claim for the purpose_of charging plailntiff and counterclaim
defendant with infringement of such patent. Plaintiff and
';_ counterclaim defendant may file responsive pleadings to such

1Amended Counterclaim.

 HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD-

nttorneys for Defendant / . | ..
Blonder-Tongue Laboravtorie.s,_I_n_c_:'j.___‘=

QM 3 .- ! 1967. o o . | | ! ..

".;i MERRIAN, MARSHALL, SHAPTRO & KLOSE -

o %
SR B

- o o ‘ . o BY 7 : i
AR : S ~&tTorneys for Plaintift e B

. nghL4b4kébdq' -7 University of Illinois Foundation n_fd‘ L %

" SILVERMAN AND CASS 1

. Attoprneys for Counterclaim Defendant“
' Electronics Corporation i

Gy ,_j_1967.5




CIVIL SUBPOENA TO PRODUCE DOCUMENT OR OBJECT e 0. 0., Forw Mo, 4 (Row, 61 |

'ﬁmizeh States 4 Ewimri @ﬁwﬁ

FOR THRE
- THE UNIVERSITY OF ILLINOIS FOUNDATION, : CIVIL ACTION FILE NOu covororers
' Plaintiff and Counterclaim Defendant, o _
o=V - :
BLONDER-TONGUE LABORATORIES,,JINC., - No. 66 C 567
Defendant and Counterclaimant, :
— v —

J?.ELEC‘I‘RONICS CORPORATION,
Ty Counterclaim Defendant.

~TO: Harold B, Lawler, Business Manager .
Department of Electrical Engineering
Electrical Engineering Building

" University of Iilinols

Urbana, Illinois '

YOU ARE HEREBY COMMANDED to mmmmmmmﬁmmmm

produce- for inspection and PREIGSE copying at the offices of Merriam,
%X Marshall, Shapiro & Klose,XgX¥Liiyws 0 West MonroeStreet, in the,
Xhex st %2 aex HOREIT e

tosdiiyoemchebatfnk City of Chicago, Tilinods, the following:

xﬁxmﬁxmﬂﬁxﬁﬁﬂ&ﬂﬁ&&ﬁmﬁﬁﬁﬂﬁﬁ§ﬁﬁﬁﬁﬁﬁﬁ ‘
(1) A1l reports, drafts of reports, correspondence with the sponsoring agency,.

memoranda of University personnel regarding reports under contract No,
AF33(616)-6079, during the period March 1, 1959 - June 1, 1959,
_£2 A1l cover letters accompanying cOpies of reports.

3 211 records regarding the printing and mailing of reports under said e
contract during said period,

(4) A1l accounting records relating to reports under said contract during
sald period, including, but not limited to, records of the printing expense
and the malling expense of sald reports. \ :

Jdanuary. 12, 19.A7.

"“Hofgren, Wegner, Allen, . : PR
Stellman.& McCord o ' fuz&wvfi. 7 Ja/ktgqba. e
Attarney for . _ , / /_/ // C’Ie’rk /
Blonder-Tongue. Laboratories, Inc. BYJ&“*ﬁﬁ”w%f’ < R fﬁﬁfﬁ
%gs% _ . : D}uuty Olerk.
20 No acker Drive : . : _
- w ¥ 3 .
RECEIVED
Received this subpoena at | : ' on 1AW 10 f0RT
and on S at - ' GV LU TR
" gerved it on the within named : RINES AND RINES
by delivering a copy to h and tendermg toh the fee for one day’'s attﬁpdt%pe&%af b ez%‘%iléa:gémi\z

allowed by law,

Dated: .
- 10 - By...
-+ Service Fees . B ' N : o
Travel eeeeee 3
R |- ' 1" S — _
.- Tofal s $

Subscribed and sworn to before me, a this

- day of o ., 19

‘! Fees and mileage need not he tendered to the witness upon service of a subpoena issued in behalf of the ‘United States or an officer or
- mgency thereof, 28 USC 1826. ’

NOTE~Afidavit required only if service Is made by o person other than a United States Marshal or his deputy.




L‘AW CFFICES

TELEFHCONE

XEL A. : ’

EANEST A WEGNER HOFGREN. WEGNER, ALLEN, STELLMAN & McCORD

JOHN REX ALLEN - ) FINANCIAL 6-1830
WiLLlAM J. STELLMAN 20 NORTH WACKER DRIVE AREA CODE 3|2

JOHN B-McCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON

CHICAGO G60606 ..

TED E.KILLINGSWORTH '
CHARLES L.ROWE

JAMES R.SWEENEY . : January 31, 196?
W E. RECKTENWALD )

J.R.STAPLETON :

WILLIAM R. MeNAIR
JOHN P MILNAMOW
DILLIS V. ALLEN .
WA VAN SANTEM, JR.
JOHN R. HOFFMAN

Mr. Robert H. Rines

Rines and Bines |

No. Ten Post 0ffice Square
Boston, Massachusetts 02109

RE: UIF v, BT v. JFD

Dear Bob:

* : T enclose JFD's reply to the amended counterclalm
and their erosselaim, I will file a short document restat-
ing our answer to the crossclaim,

. Pete Mann advises me that the sult against Wine-
gard in Des Moines i1s scheduled to go to trial February 13.
| Very truiy yours,
Ol
_ Richard 8. Phillips
RSP:iag
* Enclosure

RECEIVED
FEB -1 1987
RINESAND RINES

NO. TEN POST GFFICE SQUARE, BUSTON




| Masvin G, Scrwmy

OsSTROLENK. FABER, GERB & SOFFEN
ATTORNEYS AT LAW

' Sawuss. Osrmatxws . ' TEN KasT FORTIETE STREET
. SIDMEY G. Fais . ) o :
Brumagn Guan . NeEw Yorg. N. Y. 10016

. PATENT CAUSES

SamOnr H, Wainan ST

| JemoME M. BreLINER ARes Copt M2
LoTis Wetwnramm MUsax gaix % 5470
Mana 5. Geoss _
Srrwazr.J. FwiEn CABLE Ansvenss

e ] o _ "OSTROFABER' Naw Youx
Miomawy & Pinerms - ’ ' ' . . Lo

{(Iis. & Pa Bams owLy)

Rjonmzr C.FaBmm . . Fébruary 1 s 1967

Julius E., Foster, Esq.
—-420-Lexington Avenue -~
New  York, New York 10017

| Re: JED 3.223 - UIF v, B-T v, JED
Déar Ju;ius;;  ' : . - o

__ -~ . This is to confirm our telephone conversation of even - .
- date during which I advised you that New York Telephone Company
information lists the address of the Stratford Retreat House as. .-
199 Main Street in White Plains. - _ o e

- . During the course of the aforesaid telephone conversation,

you confirmed that Abraham Schenfeld will be produced by Blonder-
Tongue for oral examinatioli’to be conducted in my office immediately
following the conclusion of the examinations of Edward Finkel and

Jerome Balash now scheduled for Wednesday, February 8, 1967, = &b, .

i Vefy truly yours,

OSTROLENK, FABER, GERB § SOFFEN

- JMBicg- -

cet Myrdn C. Cass, ESq.




AXEL A. HOFGREN - TELEFHONE
ERNEST A WEGNER HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD INANGIAL G1G30
JOHN REX ALLEN .

WILLIAM J. STELLMAN 20 NORTH WACKER DRIVE AREA CODE 312
JOHN B. McCORD

BRADFORD WILES CHICAGO. 6OE0G6

JAMES €.WOOD
STANLEY C. DALTON
RICHARD &. PHILLIPS
LLOYD W. MASON

TED E.XKILLINGSWORTH
CHARLES L.ROWE
JAMES R.SWEENEY

W. E.RECKTENWALD . FEbruaI’y 2’ 1967 &/"/

J.R.STAPLETON

WILLIAM R.McNAIR
JOMN P. MILNAMOW
DILLIS V- ALLEN

WA VAN SANTEN, JR.
JOHN R.HOFFMAN

LAW OFFICES

VIA AIR MAIL

Mr,., Robert H. Rines

Rines and Rines

No. Ten Post Office 3Square
Boston, Massachusetts 02109

RE: UI¥ v. BT v, JFD
Dear Bob: ' . |
I enclose copies of the Foundation's reply to the {

amended counterclalm and of the JFD deposition notice and
motion and other papers we filed seeking to change the date.

Very truly yours,

Ol

Richard S. Phillips

RSP:lag

Enclosures

RECEIVED

RINES AND ¢
_ KN
NQ. TEN POST QFFICE SQUNIEE, £3]%ﬂ




o “‘“’a"‘ the Wm”h‘m miating €0 my. mpgasibm ‘schedul
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IN ‘THE UNITED STATES DISTRICT COURT
FOR'THE NORTHERN DISTRICT OF ILLINOIS
' EASTERN DIVISION

' THE UNIVERSITY OF ILLINOIS FOUNDATION )

Plaintiff, and )

Counterclaim Defendant, .

' )

v.
BLONDER-TONGUE LABORATORIES, INC,, : Civil Action No.
. : ) _
Defendant, and 66C 567

Counterclaimant, )

- V. ’ \).

JFD ELECTRONICS CORP., o )

Counterclaim Defendant, )

NOTICE OF EXAMINATION

{1) of JFD Electronics Corp. ;
(2) of Jerome N. Balash; and
(3) of John Doe (psuedonym for)
~ chief executive officer of
Stratford Retreat House, Inc.

TO: Ostrolenk, Féber, Gerb:&.-Soffen - Atto'fne_jré for
Counterclaim Defendant, JFD ELECTRONICS CORP,

PLEASE TAKE NOTICE, that on Wednesday, February 8, 1967,
commencing at 9:30 A, M, at your offic_e at 10 East 40th Street, New York
City, N. Y;, , as arranged by stipulation, the i)efendant and Counter-claimant,
BlondérfTéngue Laboratories, Iﬁc. , by its counsel, will examiné the

Counter-claim Defendant J; F,D jElectronics Corp., in accordance with the

Federal Rules of Civil Proce.durei by oral examinafion:before a Notary

Public, of
1. Mr, E'-dwérd.Finkel, Executive Vice-President of

JED Eleetronics C'or'.p% ;




Retreat House, Inc.,

2. ..Jerome .N. Balash, an ernploy_ee’ _of JED Electronies Corp. ; and \
. _ |
3.. John Doe, (a pseudonym for) the executive offi.cer of STRATFOR]T
RE-TREAT HOUSE, INC., aileged fo be.the present owner of
said JFD Electronies, Inc,, and, therefore, a proper party to
.this action, bﬁt nof f::Lndable in the State of New Yor‘k, or

registered, as required by law, to do business within the State

-of New York,

PLEASE TAKE FURTHER NéTICE, that the Couﬁtér‘~claim
defendant, JED _Eleétronics Corp. is required.to produce._ at such examination
for the use pf Mr F.inkel for the 'purf:ose of tﬁe examiﬁa‘tion-, the following ;
documents: |

- a) a samplé copy of each form and type of distributor agreement and
of dealér agreement used by JFD .Elect'r.onics Corp., from the beginning of
1966 to dafe; |

| | b) all corresﬁﬁnde’ﬁce,' documents, m.emo'randa of intent' and final.

agreement, relating to the transfer of JFD_El'ectror_lics Corp. to Stratford

c) all correspondence with notes of meetings and conferences with,
and reports from, Jerome N. Balash, dated or occi:lrring prior io the [
employment of said Balash by JFD Electronics Corp., relating to or having'

any bearing on investigations made by said Balash, while employed at, and

by, Blonder-Tongue and assigned to such investigations by Blonder-Tongue
. I : [
‘f

for the purposes of this action. |

. PLEASE TAKE FURTHER NOTICE, that the witness Jerome N. ‘
Balash, whom you have promised to produce without a subpoena, is required

to prd*éiﬁce and to have available at and for the purpose of his examiné-‘tion, at ‘




in anticipation of or upon his empioyment by JFD Electronics Corp.;

defendant JFD Electronics .qup. dur‘ing the period of said investigation and

tioﬁ, or to notify Counter-clairhaﬁf‘s counsel and local solicitor of the addresé

said time, the following‘ things and documents:

a) all nbtes, ‘notebooks, memoranda, data and repbf‘fs made by him,

while employed by Blohder—Tongué and aésig’ned fo ‘rnak.e certain irivestiga-
tions for 'ther pilrp.ose of this éction, at a time prior ‘to his ‘resignétion from
Blonder-Tongue to join JFD Ele;ctro'nic.s C.orp. ; |

b) a list of all items of "infbrn'lation“acquired by him as a result of

conducting said investigation and delivered by him to JFD Electronics Corp.

c. copies of all correspondence between said Ba_l_ash and Counter—claﬁm

and leading up to the date of employine'nt of Balash by JFD Electronics Corp.

and, PLEASE TAKE FURTHER NOTICE, thaf, under Rule 17 of the
Federal Rules of Civil Procedure, the.Sfratford Retreat House, Inc. is now a
real party in interest, ‘and is a proper Counter-claim co—Defendant herein,

and must be considered to be subject to the rules of examination here i'nvolv_ecﬁ.

Siriée..th-e Stratford Retreat Ho_us‘e, Inc. is not findable in New York for
service of-p'roces.s-, and it is not authorized to do businesé in the State of

New York,

DEMAND IS HEREBY MADE UPON YOU, as attorneys for the Counter
claim Defeﬁdaflt JFD Electronics Corp., either to assure the presence of

said Johﬁ.Doe' official of_ said Strat_ford-Retreat House, Inc;; , at said examina-l

and location of said John Doe official, to permit appropriate service of
process to be made upon said John Doe for attendance at said examination.

Otherwise, application will be made to the Court for appropriate sanctions.




>

Of Counsel;

Robert H. Rines
Rines & Rines :
10 Post Office Square
Boston, Mass.,

JULIUS E. FOSTER

‘Of Counsel and Local Solicitor
for Defendant Counter-claimant
420 Lexington Avenue

New York, N,Y. 10017

Tel. 889-4608




 UNITED STATES DISTRICT GOURT |
"j;NoRTHERN DISTRICT OF: ILLINOIS
: f{EASTLRH DIVISION

'*ZaTHF;UNIVERSITY OF ILLINOISMFOUNDM

ijBLONDER*TOEGUE;LABGRATORIES, Iﬂc_’ *b;jfj fk"
_efendant, and.

, 'Ofxcounsel=&.Loca1 Solicitor
e f420 LexingtenrAvenue




LAW OFFICES

TELEPHONE
FINANCIAL 6-1630
l

AHEA ODE 312

ety HOFGREN. WEGNER, ALLEN, STELLMAN & McCoRD

JOHN REX ALLEN

WILLIAM J. STELLMAN [
JOHN B. McCORD 20 NORTH WACKER DRIVE
BRADFORD WILES

JAMES C.wWCOoD CHICAGO 60606
STANLEY C. DALTON .
RICHARD S.PHILLIPS -

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L. ROWE

JAMES R. SWEENEY

W, E.RECKTENWALD ~ . FEbruary 6 ,. ' 1967 £:j/’

4. R.STARLETON

WILLIAM F. McNAIR
JOHN P MILNAMOW
oiLLIS V. ALLEN
W. A VAN SANTEN, JR.
JOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No, Ten Post Offlce Square
Boston, Massachusetts 02109

RE: UIF v, BT v. JFD
Dear Bdb: o . o

* I enclose a notice from Ostrolenk, Faber of a
deposition of Robert F. Heslin, to be taken in thelr
offiece on February 1l4. Even though you may be on trial
in 8%t. Louis, T don't think there is any point in trying
to get the date changed.

S

Very truly yours,
LK
Richard S, Phillips -
RSP:iag
* Enclesure

ecc: Mr., I. 3. Blonder

=,
o

22
P
s

B NNal
£ v g~§lﬁ§£é}

s

s

FRE -4 067

RINES ano gints
Ne. TEN POST OFFICE SQUJ“EE’ EJSTON‘




T T G e e

OSTROLENK, FABER, GERB & SOFFEN
ATTORNEYS AT LAW

. s F} ; -
_ . Sawer Osvmommws - - Tex EasT FORTIETH STREET PRD el ]

‘B1pNEY G. FAPER . :
‘BERNARD GERB ’ NEW._YORK, N Y. 10016 i E \ JQ ND F&ifgg \}
MaBVIN G. SORFEN - oo ‘10 TEN posy é’“h]fNTvuq% £ s
Sauten B Wermwsn ' . P 212;) TON
JerOME M. BERLINER . ) ] Amma .
Louis WEINSTEIN : o : : MUrraY inf 5-8470
Mazmo S. Gross . : : - . February 20, 1967 =% GARLE ADDRESS

STHWART .J, FRIRD . . : : “OSTROFABER New Yorx

Mrgeary. S, PINELES
(ILL. & Pa, Ba®s oNLY)

RopERT C. FaBER

Robert H. Rlnes, Esq.
Rines § Rines T
10 Post Office :Square .
"Boston, Massachusetts

Re: JFD 3,223 ~ UIF v, B-T v. JFD
(ND I1l, ED 66-C~567) -

Dear Mi. Rlnes.

‘Enclosed are photostats of Exhlblts J=-10 through Jos0
, - inclusive and J-52 through J-57 inclusive all marked for identifica~-
= ~ tion during the dep051t10n of Robert F. Heslin conducted on February
- 14, 1967 in connection with the above identified litigation, Exhibit
J-51 for identification is the physical antenna shown in the photo-
graphs J-20 and J-21., : _

: Exhlblt J- 53 is indicated in - J-52 as being a copy of the
official record at ARRL that Heslin's article in the June 1963 issue
. .of QST was received by the publication on 11-27-61 and was accepted
~on 12-8-«61, In order to avoid the necessity of taking testimony in
Newington, Connecticut, it is requested that you stipulate to the
~authenticity of J-53 or accept an affmdavxt from QST attestlng to ‘the
'authent1c1ty of J-53,

_ o Heslin testified that the antenna J-51 has been in the custody
of Van Field located in Bellport, New York (approximately 60 miles

- east of Kennedy Airport), At: the time J-51 was taken from Mr. Field
he advised that J-51 was mounted on the roof of the Suffolk County
Technical Electronics Facility at 289 Station Road, Bellport, New York,
where he is an Engineer-Instructor. He also advmsed that he is an

- -amateur radio operator (call letters W20QI) and that his transmitter-
_recezver, connected to antenna J-51, was frequently used to: transmxt
and receive signals on amateur bands, In order to avoid the tlme and
expense of taking testimony to establish the foregoing, it is requested'
that you stipulate to the foregozng facts, and the period of tzme .
during which the J-51 was in use, or. accept an affldaV1t by Mr.‘Fleld
setting forth these facts. ' AN




LAW CFFICES

2:??2;1‘?&??2& " HOFGREN,WEGNER, ALLEN, STELLMAN & MCCORD
JOHN EX EN N
WILLIAM J. . STELLEMAN

TELEPHONE
FINANCIAL 6-1630

JOHN B. McCORD Z0 NORTH WACKER DRIVE AREA CODE 312

BRADFORD WILES
JAMES C.WCOD
STANLEY C.DALTON
RICHARD 5. PHILLIPS
LLOYD W. MASGN

TED E. KILLINGSWORTH

cranies L rowe January 9, 1967 &

W. E.RECKTENWALD
J. R.STAPLETON
WILLIAM R.MoNAIR
JOHN P MILNAMOW

CHICAGO 60606

RILLIS V. ALLEN
W. ACVAN SANTEN,JR.

JOHN R. HOFFMAN ’ :
A.R. OSTRAUSKAS R E {3 ‘ \

149 V8]

. PAM
Mr. Robert H, Rines RN \NES
Rines and Rines €S gnurﬁcchmﬁ
No. Ten Post Offiece Square RhﬁPéyoﬁwEaﬁ%@
Q

Boston, Massachusetts 02109 MO
| RE: UIF v. BT v. JFD
Dear Bob: a ' -

. As we dlscussed when you were here, we have gotten
coples of some of the papers from the Finney sult, The
* following are enclosed: ' ,

1. Amended Complaint (filed September 20, 1965)

2. Plaintiff!'s Response to Defendant JFD
Electronics Corporation's First Set of
Interrogatories to Plaintiff The Finney

Company Under Rule 33 (filed October 8, 1965)

3. Answers by Plaintiff The Finney Company to
Defendant JFD Electronics Corporation's
Second Set of Interrogatories to Plaintiffl
The Finney Company Under Rule 33 (filed
October 8, 1965) ”

by, Answers by Plaintiff, The Finney Company

: to Addibional Interrogatories Under Rule
33 Flled by Defendant, The University of
T1linois Foundatlon (filed December 3, 1965)

5. Additional Answers by Plaintiff, The Finney
Company, to Additional Inbterrogatories Under
Rule 33 Flled by Defendant, The University
of Illinoils Foundation (filed January 3, 1966)

6.  Answers by Plaintiff, The Finney Company,




Mr. R. H, Rines - . . -2 - January 9, 1967

to Interrogatories Under Rule 33 filed by
- Defendant, The University of Illinols
Foundation (filed February 11, 1966),

kS

Very truly yours,

Dl

Richard S. Phillips

RSP:lag

* Enclosures




AXEL A. HOFGREN
ERNEST A. WEGNER
JOHN REX ALLEN
WILLIAM J.STELLMAN
JOHN B. McCORD
BERADFORD WILES
JAMES C.wWOQD
STANLEY C.DALTON
RICHARD S. PHILLIPS
LLOYD W. MASON
TED E. KILLINGSWCRTH
CHARLES L. ROWE
JAMES R.SWEENEY

W. E. RECKTENWALD
J.R.STAPLETON
WILLIAM R. McNAIR
JOHN P MILNAMOW
DILLIS V. ALLEN

WA VAN SANTEN, JR.
JOHN R. HOFFMAN
AR, GSTRAUSKAS

LAW OFFICES

TELEPHONE
FINANCIAL 6-1630

AREA CODE 312

HOFGREN. WEGNER., ALLEN, STELLMAN & MCcCORD

20 NORTH WACKER DRIVE
CHICAGO &606C6

Jant 13.: 1967 Wr /
anuary 9 RE@EE‘?@E@

R RA.

Mr, Robert H., Rlines

Rines and Rines

No, Ten Post Office Square
Boston, Massachusetts 02109

Dear Bob:

large stack of blueprints of the JFD antennas.

I recelved today from the attorneys for JFD a
These are

prints of the drawings which you looked at briefly when
you were here for the depositions at Merriam's office.
Do you want me %o keep these drawings here, send them to
you or send them to Ike?

data regarding boom spacing.

Fox asked whether you had yet found any test
He also inquired whether you

might have the negative photographs listed in his letter

* of December 21 to me, copy abttached.

I think I sent you a

copy when I got the letter, I am not sure,

Very truly yours,

Wl

Richard 8. Phillips

RSP:ilag

* Enclosure




RECEIVED

LAW OFFICES . PR
LZﬁZéa%ﬁnm4z¢azgk:7é? : JEM YL 3087
. 2exdS
[’i
ﬁEKEb AND RINES
PATENTS » TRADEMARKS + COPYRIGHTS
_ NO. TEN PCST OFFICE SQUAREr 22PN one 72e8-8006
105 W, ADAMS STREET * CHICAGO,ILLINOCIS, U5 A, 606803 ° -~ . ‘ . ' AREA CODE 3t2

CABLE! SILCAS
LIRVING SILVERMAN -

. MYRON C,CASS ) ) . .
SIDNEY N. FOX - ' i December 21, 1966

. JAMES L.KNIGHT

GERALD R.HIENICK, IND. BAR

Our Ref. 6-418

Richard S. Phillips, Esq.
Hofgren, Wegner, Allen,
- Stellman & McCord

Suite 2200

20 North Wacker Drive
Chicago, Illinois 60606

]
HOFGREN, WEGNER
STELLMAN & ccé*ééf”

Re: UIF v. BT v. JFD = No. 66 C 567

Dear Dick:

Would you be so kind as to check your files and ask

Bob Rines to check his files in respect of a group of

' negative photostats we had prepared of the following
.. documents produced by Blonder-Tongue Laboratories, Inc.:

B 210 Drawing No. C~1758-B Boom-VHF #37
‘B 211 Drawing No. €-1757-C Elements (Tubing) Family Dwg.
B 219 Drawing ‘ Examples of Trademark
: Representations
B 177 Drawing No. M-1552 E Clamp, Outdoor UHF Antenna
"B 220 Tissue (Large) Illustrating Adoptlon of Trademark
- “Rangex’'

You will recall that I received the originals of the above
on December 9, 1966 in your office and agreed to obtain photo-
static copies thereof. This was accomplished and Myron Cass
handed positive copies thereof to Pete Mann on December 13, 1966.

We retained the negatives., You will also recall that the originals

above were given either to you or to Bob Rimes at the recent
depositions in Champaign. :




LZ£Z&#mvumn/3Z’1£;ﬂd

~ Richard S. Phillips, Esq. - 2 - pecember 21, 1966

Now we find that the complete set of negatives is missing
from our files: It is possible that these negatives could
have gotten mixed in with the originals when the same were
turned over in Champaign. There was a lot of material passed
back and forth at the time. Please advise.

On checking our files, we note also that original B-documents
B-217, 218 and 228-233 were inadvertently retained. These

‘documents are enclosed herewith,

' Qur very best wishes for a Happy Holiday Season.

'Very truly‘yours, !

SILVERMAN & CASS

S

Sidney N. Fox _ ﬁ:f

SNF/gm

Encl.
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AREL A HDFGREN

LAW OFFICES

. , . _ TELEPHONE
SRNEST A WeSNER .HOFGRENANEGNER,ALLEN.STELLMAN & McCorbp FINANGIAL B-1630
LMAN .

JOHN REX ALLE
WILLIAM J. STEL

JOHN B. McCORD

20 NORTH WACKER DRIVE AREA COBE 312

BRARFORD WILES

JAMES ¢.WOoeD

CHICAGO GOBO&

STANLEY C. DALTON

RICHARD §- PHILLIPS

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L. ROWE . " ’ 6
JAMES R.SWEENEY Marc:h. 2 s 19 7

W.E.RECKTENWALD

J.R.STAPLETON

WELLIAM R. McNALR

JOHN F. MILNAM
DILLIS V. ALLEN

ow

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

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Sguare
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Bob: N B _ o _
| I wrote you on Februwary 13 regarding waiver of
signature of Mr. Blonder!s deposition. We discussed 1%
after that and you said you did not know whether he had
any changes to suggest. Please let me know as soon as
possible whether there are changes or whether we can
stipulate to a walver of signature so that the deposi-
tlions ean be filed.

Very truly yours,

ol

Richard S. Phillips

RSP:iag




DARBY & DARBY

LOUIS D. FLETCHER ATTORNEYS AT LAW SAMUEL E.DARBY (1867-1536)
QF COUNSEL PATENTS AND TRADEMARKS WALTER A.DARBY (i85 -]1949)
QNALD J. QVEROCKER CHRYSLER BUILDING SAMUEL E. DARBY, JR. (1891-1947)
ARVEY W. MORTIMER 405 LEXINGTON AVENUE FLOYD H. CREWS (Isg9-1284)
MORRIS RELSON
ROBERT R. KEEGAN NEW YORK, N.Y. [QOt7

SORDON D. COFLEIN CADLE: YODRAD, NEW YORK
WILLIAM F. DUDINE,JR.

ECON E. BERG TELEPHONE. (212) OXFDR.D 77660

MICHAEL J. SWEEDLER
HARVEY M.BROWNROLUT

March 2, 1967

Robert H. Rines, Esq.

Rines & Rines

10 Post Office Sguare
Boston, Massachusetts 02109

Re: TUniversity of Tllinois Foundatilon

Dear Bob:

Your absences appear to have meshed with mine to
such an extent that considerable time has passed since our
discussion of the above situation, in which you were going
to make available to me your depositions, exhibits and
discovery, to copy as we may need,

I would appreciate your lending us these materials
and assure you that we will return them promptly.

I would also be interested to know whether the
materials I supplied to you were useful in connection with
your‘depositions of the Foundation people.

Cordjally yours,
(AL

mv /Morris Relson

e

’\“\u

g

3\







- OSTROLENK, FABER, GERB & SOFFEN
_ ATTORNEYS AT LAw '
. SaMDE OsTROLENE TEN EastT FORTIETH STREET
: SIpNEY G Fasnr

‘Ber¥arD GERB

Marviy G. SOFFEN
SanueEL H. WernER
Jrrome M. BRELINER
Lovis WRINSTEIN
Mano 5. Gross
StrwarT J. FRIED

New Yorg N. Y. 10016

PATENT CAUUSES

Arga Copg 212
MURRAY HILL 5- 8470

CABLE Anmms 5
“OSTROFABER New Yorx

MIOEAEL S, PInELES
(ILr., & Pa,Bigs oNLY)

" Roserr C. FABER

February 28, 1967 &+

Robert H., Rines, Esq.

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

Re:  JED 3. 223~ UIF v. B-T v. JED
- 66-C-567 o

Dear Bob'f

The splrlt of cooperatlon expressed in your letter of
February 24, 1967 is very much appreclated

In this connectlon, enclosed is the original and two
copies of a Stipulation concerning the facts referred to in the
second and third paragraphs of my letter dated February 20, 1967,

I have executed all three copzesiof the enclosed Stipula-
- tion on behalf of JFD. If you find the terms of the enclosed

- Stipulation to be satisfactory, klndly execute same and return the
original and one copy to me.

Slncerely.

OSTROLENK FABER, GERB & SOFFEN

M., Berliner

JMBicg
Enclosures - o |
CRECEIVED
. - va?F'\R -1 1987
® o :  RINES AND RINES

N0, TEN POST OFFICE CQUARE, BOSTON




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

THE UNIVERSITY OF ILLINOIS FOUNDATION,

Plaintiff and
. -Counterclaim Defendant,

Ve ‘ o
' Civil Action

BLONDER-TONGUE LABORATORIES, INC., No. 66 C 567

Defendant and ;o
Counterclaimant, :

V. ;

JED ELECTRONICS CORPORATION ‘

'=_ Counterclalm Defendant.

'STIPULATION OF FACTS

In order to facilitate pre-trial discovery‘procédures'fof

the above noted Actlon, ‘the partles BLONDER TONGUE LABORATORIES VINC.

‘and JFD ELECTRONICS CORPORATION, through their respectlve attorneys,ﬁ;;-'

'stlpulate and agree that the xollow1ng facts are admltted and requlre
fno proof at trial ef ‘this Actlon (each of said partles reserV1nc the
rlght to ob;ect to the materlallty of any stlpulated fact and its.
'relevancy to the 1ssue5) |

"1. Exh1b1t J- 53* is an authentlc copy of the off1c1a1 record

*Marked for 1dent1f1cat10n on February 14 1967 at the deposztlcn of
Robert F Heslln taken in connectlon w1th thls Actlon.




.at the Amerlcan Radlo Relay League, Inc. for the artlcle, Exhlblt J- 10*'.
appearlng on pages 50 through 52 in the June 1963 issue of. the Amerlcan

| Radio Relay League, Inc._publlcatlon QST, and- sald Exhlblt J=-53 may be'
used at trial of thlS Actlon with. the same forCe and effect. as the
.original’ of said 0ff1c1al record, '

'2.1 Durlng the perlod from the late fall of 1961 ‘to the end
of 1966 fhe antenna marked Exhlblt J-51* was mounted on the'roof of
uthe Suffolk County Board of- Cooperatlve Educatlonal Serv1ces (an
Supervisory Dlstrlct) Technlcal Electronlcs Fac111ty at 289 Statlon
‘Road, Bellpert New York., | | | |

. 3. On frequent occa51ons throughout the perlod from the
late fall of 1961 ‘to the end of 1966 the - t;ansmltter-recelver of
amateur.radlo_operator Van_erld (call ietters W20QI) was ueed-with:
eeid.Exhibit1J-Siete“fransmit'and'reeeiveisignalsion ameteur bands.

' Rines & Rines

0f Counsel For :
Blonder- Tongue Laboratorles, Inc.

Dpate: March  , 1967 By

Date: February 28, 1967 L eOStrolenk Faber, Gerb & Soffen
' of Counsel For
- JFD Flectronlcs Corporatlon

/uhm!

-2 -

._*Marked for identification on February 14 1967 at the dep051t1on of
Robert F, Heslln taken 1n connectlon w1th thls Actlon.




"IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTFRN DIVISION

e e o oam W gm o A g M o o em A M oan o mh M o e W v s A A M e s e M MW R om e

THE UNIVERSITY OF ILLINOIS FOUNDATION,

‘Plaintiff and

Counterclalm Defendant,

Ve |
'BLONDER- TONGUE LABORATORIES, INC.,

Defendant and
Counterclalmant,

Vi
JFD ELECTRONICS CORPORATION

Counterclalm Defendant.

----------------------------------------------

_STIPULATION OF FACTS

Civil-Action'_:
"No. 66 C 567

In order- to facilitate pre- trlal dlscovery procedures for

the above noted Actlon, the parties BLONDER TONGUE LABORATORIES INC. o

and JFD ELECTRONICS‘CORPORATION, through thelr respectlve attorneys

stipulate and egree'that the folloWIng facts are admitted and requlre

‘no proof at trial of this Action (eaeh of said‘perties'reserving the

_rlght to obJect to the materlallty of any stlpulated fact and. its

relevancy to the 1ssues)

1, Exhlblt J-53% is an authentic copy of the o£f1c1a1 record

*Marked for 1dent1f1cat10n on February 14,

1967 at the dep031t10n of

Robert E. Heslin taken in connectlon with thls Actlon.




: at the.Amerlcan Radlo Relay League Inc..fer tHe articie;.Exhibit 3-105.1'
'appearlng on pages 50 through 52 in the June 1963 issue of the Amerlcan
"Radlo Relay League, Inc. publlcatlon-QST, and said EXhlblt.J-Ss may be -
used .at trial of thie:Action With the“same fotce and effect as the
orlglnal of said off1c1a1 record, | : | _

2._ Durlng the perlod from the late fall of 1961 to the end |
-.of 1966, the antenna marked Exhibit J-51% waS‘mounted on the roof of
the.Suffolk'County Board ofrCeoperative Educatienal Serficee'(ihd*
Supervisory Dlstrlct) Technical Electronlcs Fac111ty at. 289 Statlon
Road Bellport New. York, 7 | |

3, On frequent occa51ons throughout the perlod from the-:
late fall of 1961 to the end of 1966 the_ttansm1tter receiver of .
amateur radio operator Ven_Fleld-(call ietters WZOQI)'Was.used with_
lsaid Exhibit J-Si:to trensmit-end receive signals on amateur-bande;

Rines § Rines

0f Counsel For . o
_B10nder Tongue Laboratorles, Inc,

‘Date: March  , 1967 By
‘Date: 'FeBruarYf28,=1967 SRS Ostrolenk X, Faber, Jerb G Soffen

0f Counsel For
-_JFD Electronics Corporatlon

W%m

*Marked for identification on February'14 1967 at the dep051t10n of
Robert F. Heslln taken in connectlon w1th thlS Actlon..




LAW OFFICES

AXEL A. HOFGREN

ERNEST A WEGNER HOFGREN.WEGNER., ALLEN, STELLMAN & McCoRD

JOHN REX ALLEN .
WILLIAM J. STELLMAN 20 NORTH WACKER DRIVE

JOHN B. MsCORD

BRADFORD WILES

JAMES €. WDOoD - . . CHICAGO 80806

STANLEY C. DALTGN

RICHARD S. PHILLIPS

LLOYD W. MASON

TED E.XILLINGSWORTH Q{\/I/
CHARLES L. ROWE _ 6 .
JAMES R, SWEENEY March 2 > 1967 L
W ERECKTENWALD :

J. R.STAPLETON N .

WiLLIAM R. McNAIR
JOHN P MILNAMOW
DILLIS V. ALLEN

WA VAN SANTEN,JR.
~OHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square

Boston, Massachusetts 02109
RE: UIF v. BT v. JFD

Dear Bob:

TELEPHONE
FiNANCIAL 6-1630
AREA CODE 212

* I enclose coples of the'Foundation's answers to
the interrogatories. Apparently they have changed their
position and are answerlng the interrogatorles hased on

the information from testimony in the Winegard suilst.

Apparently the report was not reviewed by the contractor

before printing and only the master copy of the final

text was prepared. It 1s my understanding the answer to
10{b)}(1) does not agree with the testimony in the lawsuit.
I think the custodian of the collection testified that if

a member of the general public asked to see something
the collection, they would be permitted to see 1%.

Very truly yours,
Wk

Richard S. Phillips

RSP:lag

¥* Enclosure

in

RECEIVED

-0 1987

RINES AND RINES

MO. TEN POST OFFILE SQUARE, S20TON




LAW OFFICES

TELEPHONE

ERNEST A WEGNE HOFGREN, WE ALLEN, S
ERNEST A. WEGNER y GNER, ALLE TELL
JOHN REX ALLEN v MAN & MCCORD FINANCIAL 6-1630
WILLIAM J. STELLMAN .
oM B MeroRD 20 NORTH WACKER DRIVE AREA GODE 312
BRADFORD WILES

CHICAGDO 0806

JAMES C.WOO0D
STANLEY C. DALTCON
RICHARD S. PHILLIPS
LLOYD W. MASCON

TED E. KILLINGSWQRTH

ST S _ January 26, 1967 by

W. E, RECKTENWALD

J.R.STAPLETON
WILLIAM R. McMAIR
JORN B MILNAMOW
BILLIS V. ALLEN
W.ASVAN SANTEN, JR.
SOHN R. BDFFMAN
A.R.OSTRAUSKAS

VIA AIR MALL

Mr. Robert H., Rines
Rines and Rines
No. Ten Post Office Square
- Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Rob: ' B

_ T had a call from Sid Fox advising that there was
an lncoprrect date on a publication in the notlee under
$282, ?age 3, the QST issue ldentified as June 1959 should

be June 1963,
Very truly yours,
DA
Richard 8., Phillips
RSP:lag

ce: Mr., I, 2. Blonder

RECEIVED
sH\ZQijﬁ?
RINES AND RINES

§0. TEN POSY CFFICE SHUARE, 2JSTON




LAW OFFICES

CRNEST A WemneR HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD TELEPHONE
JOHN REX ALLEN ) FINANCIAL -1630

WILLIAM J  STELLMAN
JOHN B. McCORD 20 NORTH WACKER DRIVE

BRADFORD WILES
JAMES C.WwoOoD CHICAGD 60806 R
STANLEY . DALTON . A
RICHARD S. PHILLIFS 7
LLOYD W. MASGN

TED E. KILLINGSWORTH . = -3 e
CHARLES L ROWE Januarly 25, 167 %

JAMES R.SWEENEY

AREA CODE 312

W. E. RECKTENWALD
J.R.STAPLETORN
WILLIAM R.McNAIR :
JOHN P MILNAMOW ] _ PR
DILLIS V. ALLEN : FIE %S
W. A.VAN SANTEN, JR. ’ ?ujg. |
JOHN R, HOFFMAN W
A.R.OSTRAUSKAS

VIA AIR MATL

Mr., Robert H. Rines

Rines and Rines
- No, Ten Post Office Square
Boston, Massachusebtts 02109

RE: UIP v, BT v. JFD
Dear Bob: '

In connection with your proposed motion for
summary Judgment, Jack and I both feel very strongly
that it should be presented before the case goes on the
trial call on February 20. Judge Hoffman is likely to
deny 1t without consideration of its merits if presented
after that time. Accordingly, I thought it might be

- helpful to you to have our tentative schedules for
February. I am leaving the afternoon of February 7 and
will be in Washingbton the 8th and 9th. Jack is leaving
the evening of the 15th and will be gone the 16th, Other
than these dates, we should be avallable at any time.

Very truly yours,

DM

Richard 8. Phillips
RSP:lag

RECE!VED

JAN 26 1967
RINESAND RINES

NO. TEN POSY GFFICE SQUARE, BITON







LAW OFFICES

AXEL A. HOFGREN .

ERNEST A. WEGNER HOFGREN,WEGNER, ALLEN.STELLMAN & McCogp TELEPHONE
JOHM REX ALLEN . . FINANGIAL 81830
WILLIAM J. STELLMAN | .

JOHN B. McGORD 2O NCRTH WACKER DRIVE AREA CODE 312

BRADFORD WILES
JAMES C.W0OD CCHICAGO 80808

STANLEY-C. DALTON
RICHARD S. PHILLIPS
LLOYD W. MASON

TED E. KILLINGSWORTH

CHARLES L. ROWE i January 2}4’ 1967 %

JAMES R.SWEENEY

W. E. RECKTENWALD
J.R.STAPLETON
WILLIAM R. McNAIR
JOHN £ MILNAMOW
DILLIS V. ALLEN
WoACVAN SANTEN,JR.
JOHN R, HOFFMAN
A.R.OSTRAUSKAS

Mr. Robert H, Rines .

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

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

* I enclose a copy of a notice from JFD regarding
prior patents, .publications and uses, under 35 U.3.C, 282,

If you wlsh to have discovery wilth regard to
any of thils, I suggest that you proceed promptly. Judge
Hoffman will not be 1likely to postpone the trial date if
more time should be necessary and you are not diligent
now, I am not even sure he would grant a postpohement
if you are diligent, but certainly there is a bhetbter
chance, 1f you should run into problems,.

Have you arranged the Balash deposition?
Very truly yours,
Viedd

Richard S. Phillips

RSP:iag

* Enclosure

RECEIVED

AN 28 1067
, RINE %M
30, TEN POST QFFICE SQUARE, BOSTON.




LAW CFFICES

AXEL A. HOFGREN . ) ! )
ERNEST A, WEGNER HOFGREN, WEGNER, ALLEN, STELLMAN & MCCORD
JOHN REX ALLEN
WILLIAM J: STELLMAN
JOHN B. McCORD
BRARDFORD WILES
JAMES C.WO0OO0D
STANLEY . DALTON

TELEPHQNE
FINANGIAL 6-1630

20 NORTH WACKER DRIVE ' AREA CODE 212
CHICAGO 60608 '

RICHARD S. PHILLIPS
LLOYD W. MASQN

TED E. KILLINGEWORTH
CHARLES L. ROWE

JAMES R.SWEENEY . . January 25’ 196?— ﬁ‘};

W. E. RECKTENWALD
J.R.SETAPLETON
wWILLIAM R. McNALR
JOHN P MILNAMOW
DILLIS VOALLEN

W, ACVAN SANTEN,JR.
JOHN R, HOFFMAN
A.R.QOSTRAUSKAS

Mr, Robert H. Rines

Rines and Rines

No, Ten Post 0ffice Square
Boston, Massachusetts 02109

RE: UIF v, BT V. JFD
Dear Bob: | | -
: In accordance with your secretary's phone call,
*® we have completed and filed the amended answer. A copy
is enclosed, T don't have copies of all your prior art .
patents and as a result did not attempt to list the prior
art with respect to the relssue patent., As soon as you
have this information avallable, we should give a formal
notice. I added paragraph 24 questioning the basls for
the reissue. : '
Very truly yours,

Richard 8. Phillips
RSP:iag |
* Enclosure
ge: Mr. I. S. Blonder - with enclosure ' |
| RECEIVED
JAN 25 1967
RINES AND RINES

NO. TEN POST OFFICE SQUARE, BOSTON




AXEL.A. HOFGREN
ERNEST A. WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. McCORD

. BRADFJR{ WilLES
JAMES C. WoaD
STANLEY C. DALTON
RICHARD S. FHILLIPS
LLOYD W. MASON
TED E. KILLINGSWORTH
CHARLES L. ROWE
JAMES R. SWEENEY

W. E. RECKTENWALD
J. R.STAPLETON
WILLIAM R.MCNAIR
JOHN P MILNAMOW
DILLIS V. ALLEN

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

Mr.

ST
? P T
'§ Lr et f
W
‘f UENE

TELEFHONE
FINANCIAL §-1630
AREA CODE 312

- LAW CFFICES

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

20 NORTH WACKER DRIVE
CHICAGS 60606 -

January 18, 1967 7

Robert H. Rines

"Rines and Rines

No, Ten Post Office Square
Boston, Massachusetts

02109
RE: UIF v. BT v. JFD

M.

Dear Bob:

entering the amended c¢complaint,
for filing an amended answer,

I enclose a copy of the judge's minute order
He glves only five days
If you can't prepare the

paper and send it to me, call me so that we can discuss
the affirmative defenses which you wish to put in with
regard to the added patent

Very truly yours,

Tk

Richard S, Philllips

RSP:lag

* Enclosure

RECEIVED
9§ 1987
NESANDR@NES

By, TEN POST OFFICE SQUARE, BOSTON
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UNITFD STATES DISTRICT COURT 'NORTHERN DISTRICT OF ILLIN S
anrs\rn - DIVISION

| . - Name of Presiding Judge, Honorable. Julius J. Hoffnian ' !b |
| Date_January 43 1967

-Cause No._06_C 567
{nﬂedfChu&a unniyﬁriiixmgf;kllinois.Foundation v..Blonder-Tongue
pled : R ) '

6;, S 2‘4 , _Laboratories, Inc., v. JFD Electronics Cgrporation

i - _

I C[f'[’ . . . ’
4 flef Statement .Stipulated Motion for Leave to File Amended Complaint . =
© of Motion \ . - ! TR

— Al
(u} e !ﬂ’”’f‘
[

2mes and ~  .Merriam, Marshall, Shapiro § Klose

Addresses of - _ o o o
moving counsel _30 West Monyoe Street : £y e

“The rules of this court require counsel to furnish the names of all parties entitled to o :
notice of the entry of an order and the names and addresses of their attorneys. Please S
"do this immediately below (separate lists may be appended) S

Representing ~ _Chicago, 1llinois

Plaintiff and Counterclaim Defendant E;M
. ‘ o o, mvpas A“xf na
Names and - ' : L . T OFFge o S fnLE
Addresses of : ' : i 05‘}‘0,1;
other counsel HOFGREN, BRADY, WEGNER, ALLEN, STELLMAN & ‘-’ICCORD
-~ entitled to 20 North Wacker Drive _ :
notice and names ..Chicago, 111inois 60606 ._ Lo ﬁn”
of parties they , .
replr)egent_ d _Defendant and Counterclaimant U//U/[/ YR, . .
: ‘ e
| | ‘ .HOF n \ jgé‘; $//]7
SILVERMAN § CASS : f GNA,

105 West Adams Street 4%C ‘ﬁv
Chicago.-Illinois 60603 '

Counterclaim Defendant o L
. Reserve space below for notations by minute clerk T

//AHZ’/Z::: q}g/",m,;z//ﬁ&, Lz ).é;?"c 4“!44/.

i emm s S

éam%w/ et //% /(5 ettt oy s, »z’:fc';,_,_-__'" |
o o it e Lol D
féé//’/z// /’ L {,V \ Gmrrmetir /M,,,,;:'ti:,,, iy
by z_@mz@@ﬂ 4{ AT e e

: /9:’1’.://ﬁfxf;f~ﬂ sl el L ﬁ//““’"."'(/‘—/’23"‘”}‘7;‘"‘; :
W%éf!& /_‘72%‘ fJ./»(’j.zz/;d. | N




AXEL A. HOFGREN
ERNEST A. WEGNER
JOHN REX ALLEN
WILLIAM J_ STELLMAN
JOHN B. McCORD
BRAD FORD WILES
JAMES C.W0O0D
STANLEY C.DALTON
RICHARD S. PHILLIFS
LLOYD W. MASON .
.TED E. KILLINGSWORTH
CHARLES L. ROWE
JAMES R. SWEENEY

W. E. RECKTENWALD
J.R.STAPLETON
WILLIAM R. McNAIR
JOHN P M|LNAMOW
DILLIS V. ALLEN

WA VAN SANTEN, JR.
JOHN R.HOFFMAN
A.R.OSTRAUSKAS

LAW OFF|CES

HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD

20 NORTH WACKER DRIVE
CHICAGO 80606

January 17, 1967 _f%f;“_

Mr. Robert H. Rines
Rines and Rines
No. Ten Post Offiece Square

Boston, Massachusetts

02109
RE: UIF v. BT v, JFD

Dear'Bobz

trial until sometime in April,

TELEPHONE
FINANCIAL &-1630
AREA CODE 312

I enclose a copy of a minubte order from the court
adding your case to the trial call on February 20, 1967.

It 45 our bellef from previous discussions wlth the Judge's
clerk that thils indlecates the case willl not be reached for

We will check this again

with the elerk during the next few days and let you know

for sure.

In any event, we will advise the court on

February 20, or sooner if the c¢lerk deems it advisable, of
your unavailability during the month of March.

Very truly yours,

A

Richard 5. Phillips.

RSP:lag

* Enelosure

 RECEIVED

JAN 19 1367

RINESAND RINES

NO. TEN POST OFFICE SQUARE, BOSTON




UNITED STATES DISTRICT COUR

T, I\OR'l HTERN DISTRICT OF ILLINOIS

Cause No

Titie of Cause

EASTERN DIVISION
Nome of Presiding Judge, HonorableJULIUS J, HOFTMAN.
66 C 567 Date. AN 131507
___Uiu_ve;‘ﬁit& of 1];1inoi$ Foundation v. Blonder-Tongue
Laboratories; Inc., et al. '

Names and
Addresses of
moving counsel

Representing

Names and
Addresses of
other counsel
entitled to
notice and names
of parties they
Tepreseat,

Hand this memarenyum 0 the Qlerk,
Counsgsl will nat rize uJ address the Court until motion has heen called

The rules of this court require counsel to furnish the names of all parties entitled to -
notice of the entry of an order and the names and addresses of their attorneys. Please
do this unmedxately below {separate lists may be appended).. : o

RECEIVED

JP«quBB?
RINESAND RINES

U, TEN

Reserve space below for notations by minute clerk

ON COURT'S MO 28, QRUNE WILL _f: ‘

(:T)

s N
bH J:J.U... R .‘..\_.J .L.-..L.‘..' atil Ly e bis Whex t- U‘.Ld

ol -gn'r"r\"' }""“ Ny
Sk OTERN

COUMEEL REQUINED TO D5 RELDY
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R.STAPLETON




LAW OFFICES

AXEL &. HOFGREN

Shesiuinee  HOFGREN.WEGNER, ALLEN. STELLMAN & MCCORD TeLERHONE

JOHN REX ALLEN FINANCIAL &-1830

WILLIANM J. STELLMAN
4DHN B.McCORD 20 NORTH WACKER DRIVE AREA CODE 212
BRADFORD WILES .

JAMES C.WOOD CHICAGO 60606

STANLEY C. DALTON

" U RICHARD S.PHILLIPS

LLLOYD W. MASON
. "TED E.KILLINGSWORTH
© " CHARLES L.ROWE N -

JAMES R, SWEENEY March 1, 1967 g\ﬂ_—
W E:RECKTENWALD e
4. R:STAFLETON .

WILLIAM R.McNAIR
JOHN £ MILNAMOW
1S v ALLEN
Wo AL VAN SANTEN, JR.
JOHN ‘R. HOFFMAN

‘Mr. Robert H, Rines
Rlnes and Rines
No. Ten Post 0Office Square
Boston, Massachusetts
. RE: UIF v. BT v, JFD
Dear Bob: |
* ' I enclose a copy of a pre-trial order regarding

exhibits and witnesses to which Jack Allén agreed.with

Pete Mann.
Very truly yours,
N
Richard S. Phillips
RSP:iag
* Encloéure

RECEIVED
Ra - 21957
NESANDRENES

40, TEW POST OFFICE SQUARE, BISTON
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"UNIVERSITY OF ILLINOIS FOUNDATION,

' Ordered that the subsequent course of this actien prior

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

Plaintiff and
Counterclalm Defendant,

V-

CIVIL ACTION NO.

BLONDER-TONGUE LABORATORIES, INC., -
o 66 C 567

. Defendant and
Counterclaimant,

V.

JFD ELECTRONICS CORPORATION,

L Nt Y e M N Ve N N N S S e N Nt N M Nt

Counterclalm Defendant.'“

PRETRIAL ORDER'

" Pursuant to stipulation of the parties, it is |

| to trlal will be controlled by the folIOW1ng.

1. Each party shall mark its own exhibits and
"'shall furnlsh a list of such exh1b1ts to the other
5 partles not 1ater than March 25, 1967 with respect
to exhlblts relating to issues as to Wthh each party
has the burden of proof (i.e., the Foundatlon as to
“'-1ts Amended Complalnt, Blonder- Tongue as to its Coun-'.

"terc1a1m,_and JFD as to 1ts Cross- Claxm) A list of

V\i' '.—) - rJ 19%7
CRIN E Or:t? QUARE. BDSTON
“OT




LAW OFFICES

AXEL A.HOFGREN TELEPHONE
ERNEST A.WEGNER HOFGREN.WEGNER. ALLEN, STELLMAN & McCoRrbD FINANCIAL Bo1630
JOHN REX ALLEN
WILLIAM J. STELLMAN 20 NORTH WACKER DRIVE . AREA CODE 3|2
JOHN & McCORD
BRADFORD WILES
JAMES C.WGCOD . N CHICAGC 80806
STANLEY C.DALTON
RICHARD S.PHILLIPS
1LOYD W. MASON
TED E.KILLINGSWORTH ' gﬁ/z \‘5 % %
CHARLES L. ROWE -y .
JAMES R. SWEENEY FEbruary 21 s 1967 o : ! N EE Y
W, E.RECKTENWALD ., : . LW
J_R.STAPLETON . L o 4 ‘ﬁ:'?
WILLIAM R.McNAIR ) ":.?; R
HOHN P MILNAMOW Y [
BIILIS v. ALLEN : o \ E b
W. A, VAN SANTEN, JR. R I '\‘ A% ; ~oTON
JOHN R.HOFFMAN R‘ NED fat c JURTICIAE
' : ; Qifils =
gl
Mr. Robert H. Rines 0. TEM

Rines and Rines
No. Ten Post Office Sqguare
Boston, Mass. 02109

Re: University of Illinols v.
Blonder-Tongue et al

Dear Mr. Rines:.

At the trial call yesterday Judge Hoffman set case

- after case durling the month of April. When he flnally got to the
above case he set 1t for trial on April 24, I explained to him
that that was the only time in April that you were not avallable
and he thereupon reset 1t for May lst. Inasmuch as he will be
gone during the entire month of March, it seems most unlikely
that 1t will be reached on May lst but you never can tell. In
several Instances 1n connection with the cases that were set
earlier, the lawyer advlsed the Judge that there was a likell-
hood of settlement.

At the hearing Mr. Merrliam also suggested that it
would be In order to enter a pretrial order with regard to the
schedule of exhibits, wltnesses, trial brief, etc. and wanted
the matter set for hearing on such an order on Thursday of this
week. I told the court that Imight not be able to get in touch
with you in time and suggested that the matter be put over until
next month. It will be heard by Judge Decker who willl be hear-
ing emergency motions at that time.

After the hearing I talked wilth Péte Mann about the
- proposed order as Merriam's comments about 1t were a little
indefinlite. Here is what they propose.

1. By April 1 both sides will exchange wrltten
schedules of all exhiblts which will be offered in evidence at
the trlal and the names and addresses of all prospective
witnesses.




Mr. Robert H. Rines
February 21, 1967
Page No. 2

2. By Aprll 15 the parties will file whatever objec-
tions they have to the exhibits on the other side's schedule.

: 3. The parties‘will exchange pretrial briefs on
April 20. : ‘ _

The above 1s more or less in line with the pretrial
order of December 20, 1966 issued for the court by Judge
Campbell and of which I believe you have a copy. However, there
will be no pretrial conference. Will you agree to the above
pretrial order? :

I tried to'get you on the phone to give you the above
information but was unable to reach you yesterday or this
morning so thought I had better get this letter off right
away.

Yours very truly,

HOFGREN, WEGNER, ﬁLLEN STELIMAN & McCORD
&)
M‘é

- Johﬁ Rex Allen
JRA:DB DS

£

v




AXEL A. HOFGRE
ERNEST A WEGN

JOHM REX ALLEN

LAW CFFICES

N

ER HOFGREN, WEGNER, ALLEN, STELLMAN & McCORD TELEPHONE

FINaNClaL 6-1630

WILLIAM J. STELLMAN
JOHN B, McCORD 20 NOCRTH WACKER DRIVE AREA CODE 312

BERADFORD WILES -
. JAMES C.WQOD

CHICAGOD GOEOé

STANLEY C. DALTON
RICHARD s. PHILLIPS

LLOYD W. MASON

TED E. KILLINGSWORTH

CHARLES L. ROW
JAMES R. SWEEN

: | February 21, 1967 &4

EY

W. E. RECHTENWALD

J-R-STAPLETON
WILLIAM R.MaNA|

JOHMN R MILNAMOW . R E p E g
W.A. VAN SANTEN, JR. ’ i’“‘ { & &

DILLIS V. ALLEN

JOHN R. HOFFMAN
A, R.OSTRAUSKAS
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OFFICE SLUARE, GOSTON

RINES AlD
NO. TEN pesT
Mr. Robert H. Rines
Rines and Rines
No. Ten Post Office Square
Boston, Massachusetts 02109

| RE: UIF v. BT v. JFD
Dear Bob: | B 7

I am writing as I have been unable to reach you
by phone. I had a long conversation with John Pearne, =
counsel for Finney, who developed most of the information
used by the defense in the trial against Winegard last week
in Des Moines. 'The trial was conducted by Keith Kulle of
George Frost's old firm, and I hope to be able to borrow
the trial transcript and send you a copy.

"~ With regard to the distribution of Quarterly Re-~
port No. 2, John is convinced that no coples were mailed
early enough %0 establish a statutory bar. Copies were
delivered, however, to the edltor of the publications office
at the Unlversity of Illinois, on April 29, This office
funetlons like a library although it 1s not offlcially so
designated. Its purpose is to obtain the widest possible
dissemination of information resulting from Unlversity re-
seareh. It 1s open not only to faeulty and students but
to Interested outsiders., In addition to maintaining a

- ecollection of materials available for studying and copying,

it lends materials and in many cases, including the case of
Quarterly Report No. 2, had a supply of extra coples which
are given away so long as they lasted The woman who serves
as editor was a witness at the trial in Des Moines and John
felt clearly established the availablllity of Quarterly Re-
port No, 2 as early as April 29, According to him, the only
rebuttal testimony was that the publications office is not
classified on the University records as a library.

Pearne is quite interested in the possibllity of
comparing notes with you regarding the lawsuit. As I men-
tioned, he obtained an admission from Prof. Mayes that the




Mr.,

R. H. Rines -2 - February 21, 1967

initial suggestion that they V the dipoles came from a Mr.
Turner at Wright-Patterson Air Base; and that it was tried
after studying the textbooks, The results which were achieved

showed an improvement a#& gain when operating at the third

or higher harmonies as predicted by the tegts. They had some
evidence of JFD tie~in sales but decided not to use i%t, to
avold involving their customers.

John would be happy to talk with you on the tele-
phone or, better yet, to meet with you elther in Cleveland
or in Chicago, Possibly this could be arranged when you are
out here the latter part of March. .

Pete Mann called me regarding the interrogatories.
The Foundation does not have and will not go to the University
to get the detailed information whiech wg&eguested. They have
in the past and intend in the future te require that this
type of discovery be by deposition of the Unlverslty per-
gsonnel. When would you like me to arrange such a deposition?

Very truly yours,

Richard 8. Phillips

RSP:lag
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L _ I herehy aertify that a capy o_ tha farmgaing
K _. f¢;1anmy ar Blandarwmangue Labaraﬁories Ine.:ta crasaw01aim
°'f{fof JFﬁ Electraniaa carporatian waa mailad hy firat clasa
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Attorneys for caunterclaim Defaadam
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~ﬁttarnaya for. Plaintiff and

LT Counterelaim Berendant
A ,.wa$at Monroe Street :
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LAW OFFICES

TELEPHONE
FINANGIAL §-1830
AREA GODE 212

AXEL & HOFGREN
ERNEST A WEGNER HOFGREN, WEGNER, ALLEN, STELLMAN & MCCORD
JOHN REX ALLEN -
WILLIAM J.STELLMAN

" JOHN B. McCORD
BRADFORD WILES
JAMES C.wooD
STANLEY C. RDALTON
RICHARD S. PHILLIPS
LLOYD W. MASON
TED E. KILLINGSWORTH

CHARLES L. ROWE , M' .
JAMES R. SWEENEY : January 30’ 1967 /
W. E. RECKTENWALD :

4 R.STAPLETON .

WILLIAM R. McNAIR

JOHN P MILNAMOW

DILLIS V. ALLEN

W.A VAN SANTEN, JR.

JOHN R. HOFFMAN
A.R.CSTRAUSKAS

20 NORTH WACKER DRIVE
CHICAGO 60806

VIA AIR MATL

Mr. Robert H. Rines

Rines and Rines ,

No. Ten Post Office Square
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD
Dear Bob: - B o | o

I have been advised by Mike Cass that JFP would
like to take the depositions of Harry Gllbert, Dick
Halsocki and Jerry Cohn, in Faber's office starting
February 6. If there will be any problem in having these
three men avallable at that time, let me know lmmediately.

Very truly yours,

“ﬁéfic}{ﬂxuﬂb‘CS:\%gkijiéﬁfi;

Richard S. Phillips

BSP:lag
ce: Mr., I. S. Blonder

RECEIVED

JAN 8 L AGRT
RINESAND RiNES

NQ, TEN EOSY OFFICE SQUARE, BISTON







m 'I‘HE UNI‘I‘ED STA'I‘ES DIS‘I‘RIC‘I‘ counfr '
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‘ZFOR THE souw:mmv DISTRICT OP IOWA ;
S FE VAN ALSTINE
'CLERK, U. S. DISTRICT COURT

' ..DAVENPORT vaxszon
SOUTHERN DISTRIOT OF 10WA

-{_]f;"UNxVERSITY OF ILLINOIS
. FOUNDATION R

Civil No, 3-693-D

= -?t-'waEGARn_c:OMPANY,

;?Defendant.

This matter is now hefora the Court on the plain-,

7t1ff‘s motion pursuant to Fed.nR. ClV. P. 52(b) to amend the

;Cour s findlng of fact. More apeclfically, the plaintiff

;moves the Court to reconamder and amend footnote 14 of the

oplnlon which was leed June 23 1967.‘.

E"After havzng cons;dered the briefs of counsel and

after hav;ng examined meaa referred to in plaintsz'

\;motxon. it is tha vxew of the cQurt that the said footnote:
14 would more accuratexy express the meaning intended by the
Court and more preczsely conform to tha evidence if it were

amended as set out below..

IT IS ORDERED that footnoxe 14 of the memorandum
ia;opinion flled herein on June 23, 1967 be and the same lﬂ
f;hereby amended by deleclng the 1aat sentence thereof, and
"nubst;tutxng in its place the follcwing sentencesfto witc
; HOWGQer, thére is nothing in the file?
wrapner to indicate that, in ruling on the -

patedtablllty of the Isbell patent, the .
patent exam;ners consm&ered the publ;shed




worm of DuHamel and Ore. the formula set out =
fthereln, or the log periodic theory of antenna
“design all of which was a part of the przor
art at the time of the application, Reference.

i was made thereto in the 1nterferenca proceed-'

ings . as .indicated in PX-GS._

Dated enis 1oth day of July, 1967,

-‘/h/ Rov L. Stephenson‘
TEAR CCHIEF JUDGE
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'l5 des Patent
] Of Univ. of II.

] Foundatlon

. DES MOINES Ta. — U. &
F District Judge Roy L. Stephen—
F scn has declared invalld Univer-
Csity  of Illinois  Foundation's
[ Patent No. 3210767 for a
P frequency-independent, unidirec-
- tional antenna,

The #uling was made in the

3 i’oundatlons suit  charging that

[ Winegard ., Burlington, Ia.,

Fmakes antennas that infringe the

P patent, 'I‘]Qe suit weas filed in

Malch 1966.

3 The judge said the claimed
invention was obvious in view of
b prioy ‘art.

i cajled  “long-periodic”. antenna

degign concept for dipole arrays
E and was originally issued to D, E.

| Isbeli on Oct. 5, 1965. One of the

pr]ot patents ‘cited By the Judge'

: way issued to John R. Wmegar
. on Jan. 18, 19.)3

_
| IC Test System
|

' For Under $5000

. 'New at Redcor

“tor ‘processing products

~American_ Aviation;
sectioning machines marketed by -

“The patent involved the  so- -

H emnch H eads

Hamco Machme

ROCHESTER, N. Y. — Robert
G.  Heinrich, formerly vice-
president, has been named presi-

- dent' and chief executive officer
- of Hamnico Machine & Elec-

tronics  Corp, He succeeds
‘Bernard Kozel,
president. 7
Mr, Heinrich was an owner of
Hambleton-Heinrich, Inc, and
owner of Heinrich Metal Prod-
uctsy Ine, from 1947 -through

- 1959 before e joined Hameo.

Hameo produces semicondue-
mar-
keted by Navan, invention
marketing - subsidiary of North
and - thin-

Bronwill “Seientific. ' ¥t  récently
mtroduced a ‘machine for pro-

duction “lapping of semlconduc- '

tor’ wafers

: ‘;Whlttaker Plans

To Acqmre Fanon
In Stock Deal

L0S ANGELES —_ Whlttaker

Corp., here, said Friday it plans
“{o- aéquire Farion Electronic In- -
- dustrles, Newark, N. 7., an agree-

chairman, as -

g versatile

‘university's.”

" .the ends to

Ilhnms U Gets

150kv X Ray Umt_ :

” URBANA Til-—A new 150 kilo-
volt X- -ray ~instalation with elec«-
tronic: ﬂuoroscefpy has been -in--
stalled here in. the department

‘of Geology Oeean&gmphy Labo-
ratories in ‘the Natural Hlstory |

Buzldmg at the Unxver51ty of I1--
lmols

Professor Adman F Rlchards, 17
of the university’s departments’ |
of Geology and- Civil - Erigineer-
ing, who is‘in charge of the fa~

cility, noted that "It is one of the

finest and most moedern instalia- |
tions ‘of any sc1ence department }
“in the nation.” -

The -eguipment: -

~eivil:

Specimens - include
plastie tubes, 5 feet long and 4%
inches. in diameter; -which -con-

- tain-undistirbed sediments’ from ™ g8"
the gea bottom which are trapped.
by -pushing 10-foot tube sections-: | B8
"into " the bottom ‘and by -sealing |
preserve. moisture -

Chlsholm ReSIgns Teleflex Presxdeney
“NORTH WALES, Pa, — 3. C..

,_1denf; and - a dlrector

Mr.

VIC ] hms P ysman, .
accordmg to company spokesmen."

Rmhard P Barnard vice-pres-

ER Ch]shohn fé‘)u’nder - of Te‘lefﬂex

e Nl]arrettp ace

DISPLAY AND CLASSIF!ED

includés- an
image . intensifier - for -electronic
- fluproscopy with electronic:zoom
~to. enlarge selected areas; and
specimen ~ handling |,
" ! system which- was_built:. ih the
" engineering”
shop to position and move speci- .| k¥
‘inens in front of the X- Zray beam.,

‘50-pound:

OPTO EI.ECTRONEC ENGINEERS

conduster Device work..Openings are as fo||qu R

- opfo-e}ecfromc “devices, generafe apphcahon repor+s and provade fech-_
g nical cusiomer gundance . .

.—SEMICONDUCTOR PROJECT DESIGN ENGINEER-—EE PHYS To‘
B8 < conceive, . design” -and- specs'Fy op*h:: elech‘umc praduc{-s and process
s -mprovemenis )

: '__SEMICONDUCTOR PRODUCTION ENGINEER—EE PH_YS Ch.E.,:
CER.E. to supervise manu{aciurmg and testing ‘of hgh+ em:thg dnod
'p[an facilities,” “and” Jmprovo produchon mefhods"' ;

1 'SEM[CONDUCTOR EVALUATION AND QC ENGINEER—EE PHYS."
To 1pecify. and demgn iesi facﬂrhes 'For the specification and test- of”
op!o-elechonlc device -

Monsan+o has job openmgs in: fhelr ulframodern Research” Cenfer iti- -
‘8%, Louis. for personnel interested in a career in.Opto-Electronic semi- " B8

APPLICAT[ONS ENGJNEER—-—EE PHYS, To develop applnca%lons ‘for‘

au'weeds‘_ S
hisholm as president. S
Chisholm -remains active -
“es”exeeutive. commitiée ".chair-
~-man; He is the son of Cameron

1 ,'599 :
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m. LAW OFFICES

AXEL A HOFGREN

EANEST A WEGNER HoFGREN.WEGNER, ALLEN, STELLMAN & McCoORD RN

JOHN REX ALLEN : FINANCIAL 6-1630

WiLIAM J. STELLMAN
WitbiAM . STELL 20 NORTH WAGKER DRIVE AREA CODE 312

BRADFORD WILES
. JAMES C.WOOD . CHICAGD &6086C6
STANLEY C.DALTON .
RICHARD S.FHILLIFS ’ ;L-‘*’:'

LLOYD W. MASON T
TED E.KILLINGSWQRTH fyj: ,ﬁwﬁﬁf
CHARLES L.ROWE d B
JAMES R.SWEENEY July 18 » 196? * i

: 8

W.E.RECKTENWALD

%
J.R.STAPLETON : ‘1: L7 d
- AN Y %
WILLIAM R. McNAIR . 'gj [§ T et s 3 Ea
JOHN P. MILNAMOW an ok K‘ 4"? o
DILLIS V. ALLEN “}"J“rg fooF et
E! : !

WA VAN SANTEN, JR.
LJOHN R.HOFFMAN

Mr. Robert H. Rines

Rines and Rines

No, Ten Posgt Office Sguare
Boston, Massachusetts 02109

oy

Y
. §l Pear Bob:
S

o)

RE: UIPF v, BT v. JFD

John Pearne was unable to reach you and called me
to borrow the transcript of Ed Finkel's deposition., He 1s
planning to take a depositlon from Finkel in August or

September.

' T understand there has been a motion filed in fhe
Winegard sult to modify the court's findings. In the deci-
sion, the Judge commented in a footnote that the file wrapper
did not indicate that the Examiners were aware of the DuHamel
and Or® publications regarding log periodic antennas. It is
my understanding that this did come out during the inter-
ference prageedings but was not specifically a part of the
ex_porte prosecution, I WITTCESERrrom-bdmg, bo time with
feith Kulie and let you know what actTomis takeTeap, the

motion. : “Twﬁﬁﬁﬁﬁfaﬂ‘é/

K T enclose our June statefent. We would appreciaté*n
very much having a payment made on this. \

Very truly yours,
Ejﬁcéz
Richard S. Phlicdddgee

. - RECEIVED

- !
i G .

T

FIE

i

. * Enclosure WL 80 jen7
. - SV F]

CRINES AKD RINES

NO.TEN POST OFRIST ICUARE, DOSTOM
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LAW OFFICES

AXEL A.HOFGREN TELEPHONE

ERNEST A -WEGNER HoFGREN,.WEGNER, ALLEN, STELLMAN & McCoRrD -

JOHN REX ALLEN . FINANCIAL &-1630

WILLIAM J. STELLMAN i ' AREA CODE 32
. e et 20 NORTH WACKER DRIVE _

BRADFORD WILES

CAMES C.wooh . CHICAGO 60806

STANLEY <. DALTON
RICHARD S.FHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH
CHARLES L. ROWE

JAMES R.SWEENEY T1 7 3 y 9
W, E.RECKTENWALD June 0 2 A ‘T
J.R-STAPLETGN :

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

Mr. Robert H. Rines
Rines and Rines

Ko, Ten Post Office Square
Boston, Massachusetts 08109

RE: UIF v, B? v. JFD
Dear Bob: . o

We had anticipated that Judge Hoffman might set
a tentative date for next fall. He did not do se. He

_indicated that 1t is his present intention %o take his
eivil trial call in chronologic order when summer vacation
is over. However, c¢riminal cases must be disposed of
first and there i1s no way of telling now when the civil
cases may start. Our court goes back in session on Monday,
September 11, We willl check the last week in August and
see what we can learn about Judge Hoffman's calendar.

In the meantime, I suggest you give consideration
to an amendment of the answer and to the possible stipula-
tion of some of the evidence.

Very truly yours,

oK

Richard S, Phillips

R3Psiag

ces Mr, I, 3. Blonder RF{\FM/ _

ECEIVED
| JUL 3 igsy

¢ - RINES AND RinES

N0, TEN POST OFFICE S0Pz, soutom
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: St_oody Co. w. Royer

sibility, ngt g rule of exelusion’” and it
“oE R % s desipfied to TAvOr the recep-
tion of a]l the evidence ‘which properly
may be Tritroduced in respeet to the
point in controversy.’” Mutual Life In-
surance Company of New York v.
Bohlman, 328 .24 289, 294,

() Euxpert testimony of
marketing specialists
The amount of damage was estah-
lished by the expert testimony of Gus-
tafson and Albert. The qualifications
of the witnesses is set forth at length
in the transeript. Tach had experience

-and was recognized as either a market

analyst or an economic feasibility ex-
pert. The damages were difficult to
ascertain becavse the Smanutacture of
the—Flange—Master was a new venture,
The rebuildung business itself was in its
- infancy, but a gsubstantial volume of
business had been created by the con-
tinued experimentation of the repair
shops. The trial court had found for
Royer on the issue of liability.

“IA witness is an expert witness
and is qualified to give expert testi-
mony if the judge finds that to per-
ceive, know or understand the matter
concerning which the witness iz to
testify, requires special lnowled
skill, experience or feainiimp and -
HE™WIthess Las the requisite specia
knowledge, skill, experience or train-
ing.’ Restatement Model Code of Fivi-
dence, § 402 “Whether a witness called
to testify to any matter of opin-
ion has such qualifications and knowl-
edge as to make his testimony admis-
sible, iz a preliminary question for
the judge presiding at the trial, and
his decision of it is conclusive, un-

k!

less clearly shown to be erroneous as .

a matter of law,’ [Citations omitted].
We have recently said that ‘the gual-
ification of the witnesses to testify
as experts and the weight to be given
to their testimony were matters
peculiarly for the trial couwrt.” Korth
v. Zion's Savings Bank & Trust Com-
pany, 148 F.24 170, 171, 172, Wigmore
-maintains that the trial court should
be left to determine ‘absolutely and
without veview’ the qualifications of
a particular witness,
Evidence, 2d Ed., Vol. 1, § 561, ¢

In reviewing expert economist’s testi-
mony, Judge Lewis said, “Whether or
not the witness is qualified or, %hether
‘or not the subject is one proper for ex

C ] S Pepeated) been
the

atedly
areely within

“ Bratl v. Western Air Lines Inc, 155
F.2d 850, 853.

Wigmore on

© trial court’s diseretion, [Citations omit-
z%csia].”_ Barnes v. Smith, 205 F.24 226,

“In testing the competency of the
witness to give opinion testimony
with respect to the highest priee
which might be obtained from a sale
of the railroad, it would have to ap.
pear to the trial court: (1) that he
‘had knowledge of the property to be
sold; (2) that he had knowledge of
the various attendant circumstances
and conditions which would affect the
disposal of the property and deter-
mine the price; and (3) that he had
the ability, by reason of his training
and experience, to make a judgment
which would be helpful to the court
in determiring the issue. See Wigmore
on Evidenee (8rd ed.) sections 711,
TL7T, 1023, 1976.
The competence of a witness to testify
ag to his opinion is largely within the
diseretion of the trial court; ‘its rul.
ing thereon will not he disturbed un-
less  clearly erroneous. [Citations
omitted].” Spitzer v. Stichman, 278
F.2d 402, 409.

In view of the trial court’s considera-
tion and acceptance of the expert testi-
mony received by the master, we cannot
say he was clearly erronecus.

(e) Was there substuntial evidonce fo
sustain the court's findings?

The volumes of testimony read by us
on the issues of liability and damages
leave s convinced that reasonable men
might draw different inferences. We
rely upon the findings of the lower
court rather than substitute our jude-
ment.

“Rule b2(a), Fed.Rules of Civ. Proe.
28 T.B.C.A,, vrovides that in an ae-
tion tried without a jury, the find-
ings of fact shall not be set aside
unless clearly erronecus, and due re-
gard shall be given to the opportunity
of the trial court to judge. the credi-
bility of witnesses, It is well estab-
lished that appellate courts are re-
quired to accept findings of fact if
supported by substantial evidence and
not elearly errcneous. [Citations
omitted], Substantial evidence means
more than a mere scintilla, and is
such relevant evidence as a reasonable
mind might aeccept as adequate to
supPort a conclusion [Citations

omitted]. 1f, from established faets,

reasonahle men might draw different

-~ inferences, appellate courts may not -

substitute their judgment for that of
the trial court. [Citations omitted].”
Federal Security Insuranee Co, v.
Smith, 259 F.2d 294, 295,

156 USPQ -
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L ‘-WINEGARD COMPANY,

“ .

' FOR THE SOUTHERN DISTRICT OF 'IOWA
' JUN2J B57
" | SOUTHERN msrmcr or 1WA -R. e

- _DAVENPORT ‘DIVISION

' UNIVERSITY OF ILLINOIS
: FOWDATION,-

I 'Civil No. .3-695-D
© Plaintiff, o o

VS,

| MEMORANDUM OPINION . .

Defendaﬂt

‘This actioneWBS'bfoughtxby the plaintiff University 'e:

'-f of Illinois_Foundation,'theVOWner by assiqnmeﬁt'of U. S.

" Patent 3,210,767, issued to Dwight E. Isbell on October 5,

"1 1965 (hefeinafter“referred to as the Isbell Patent and attached

-'herete_as;hépendiﬁ A), against the defendant Winegard Company
whereinathe piaintiff_eeeks_a finding@thet.eaidu9atent?hasﬁpggge..
.and is being infringed by.the defendant. In its answer fhe

l"defendant.alleges' intef alie, invalidity of the pétent‘on;the.}

:lgrounds that the 1nvent10n ‘was dlsclosed more than one yeaV'

”‘? prior to the date of the apnllcatlon for the patent and that;
ol at the time made, thelinvention-waS‘obvious t0.0ne skilled in =

2*@f5the art. 'Jurisdiction-is established by virtue of 35 U,S.C.Hefrl

'__';g 381 and 28 U.S.C. § 1338.
Inasmuch as the defendant alleges 1nvalldlty of the

,éatehtias e defense, the Court must determlne lnlt;ally whethef e

' 4or'not'the';sbell patent-is'velid;'.General Mills, Inc. V.

fp:.llsbury co., F.2d ___ ."(si:h Cii-.',.:une' 8, 1967); . -

.Amerlcan InfraaRed Radlant CO v. Lambert Indus.,Inc., 360 F. 2d

e, 98.:-84 (Bth Clr-,lgﬁe) 0f course, a Patent fr°m the fact

‘fof its issuance is presumed to be valid 35 U. S C.- § 282;

= ,IIN THE UNITED STA'I‘ES DISTRICT COURTF .‘E L D S




Radlo Corporatlon of Amerlca v Radio Engineering Laboratorles,i:f

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

' Tech. Corp., 365 F. 24 83, 86’ (Bth cir., 1966), American Infra-‘-ff

Red Radlant Co. Ve Lambert IndusqInc., supra at 988- 89. ﬁ

"f However, thls presumptlon of valldlty is weakened'when; as in

: this case, there are prior art references or alleged disclosures .

'qiﬁofnthe patent -béfore the Court that were not considered by the

QrpatentJOffice dur ing theiprosecution bf_therapplication for -

:HV'the-Patent- Imperlal Stone Cutters, inc. V. Schwartz, 370 ;””

;1 F. 2d 425 429 (8th Clr., 1966}, American Infra-Red Radiant co.

':v. Lambert Indus;,Inc., supra at 989 Greenlng Nursery Co. V.

I & R Tool & Mfg. Co., 252 F. Supp. 117 139 {S D, Iowa 1966)

 Caff'd ___ F.2d (8th Cir., May 9, 1967).

There are three separate condltlons precedent to

patent Valldlty They are: Novelty; utility, and_nonobvlous— ;”'

‘.*ness. 35 U.S.C. §§ 101-03; Graham v. John Deere Co., 383 U.S,ﬂ-

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

"ﬁ_& A Prodncts, Inc. v. Britt-Techt_Corp,, supra at 85. In '_'p

"ithis case the defendant'relies on lack of novelty (Title 35

'Tpff_ﬁ.S.C.'SectiQn 102) and obviousness (Section 103) as barring :i-n

patentability. It is the oplnlon of the Court that the 1ssue
ﬁiijdf-obﬁiousness is dlSpOSlthe of thls case. _Therefore, that

fissue w1ll be flrst con51dered

- of 1aw;_the determlnatlon of the questlon of obvmousnessrlends .

itself to several basic factual inquiries. - Graham v. John

niﬁiDeere co., Supratat 17; L&A Preducte;-Inc;“v._Britt Tech.

~

,;g;_ Corp., supra at 86. In addition*te,setting out the.5cope of-

'_the patent ln sult the scope and content of the prior art must

While the ultlmate questlon of patent validity is one 3ftlﬁtr.

g S




-:beddefined.so that a determination can be made as to'whether faf“
'”Vkpithe differenceS‘between'the patent;in suit and'the pertinent
f_prlor art: would have been obvrous to one ordlnarlly Skllled 1nj,

‘i_the art If such dlfferences as may ex1st would have been:"

Qﬁobv;ous to a person ordlnarlly skllled ‘in the art the obv:..ous-—=

T-ness test of 35 U. 5. C. § 103 has not. been met and the patent ;”d

-i3w111;be'1nva11d Graham v, John Deere . Co., supra, at 37,__'

”ri_GeneralTMillsg;Inc,_v;-Plllsbury CO,,_Supraf.a{

" The Patent in Suit h

The Isbell Patent is entltled “Frequency Independent
fJUnldlrectLOnal Antennas" and relates to antennas desrgned for

'5‘dthe transmiesionrand receptidn-of-electromagnetic radio frequencyg_

'vfﬂ_signals. These Signais are used for the broadcasting of many .
types of eommunications including radio and television signals.

‘_ThenIsbell'antenna'consists_of'a:plurality of elements.called

~"dipoles" which are arranged in relation to each other and.

A Generally, in this context, a simple straight dipole:
.. antenna -element consists of two elongated metallic conductors
" {wires, rods or tubes) arranged approximately colinearly. in such
;@ manner that there is a small gap or terminal between their
inner ends at which point a transmission line is attached.  The
familiar “rabbit—ear“ indoor television antenna is a- simple
dipole having its arms at an angle'rather than'ln a straight
- line. When immersed in an electromagnetic fleld the dipole
-@lement w111 1ntercept electromagnetlc radio waves ‘and produce
' a voltage across the ‘terminal. = This voltage is carrled to the.
e .. receiver by means of the transmission line. The dipole: antenna -
! element, ‘like any .other electrical conductor, will intercept e
~radio energy from the atmosphere to a limited extent, regard- Lo T
0 less of the frequency of the energy being transmltted ‘There is,
_* however, a speclal condition, known as "resonance", in ‘which the"
'dlpole is strongly receptive, which occurs ‘when the dipole is of
o a. partlcular 1ength in relatlonshlp to the wavelength of ‘the e i
.~ - radiated energy. This condition occurs primarily when the over< =~ - i~
~" all length of the dipole is one-half of the wavelength of the™ o
- radio wave. - Thus, it is apparent that a dipole can be “guned”
- for.optimum receptlon of a particular radiowave frequency by
-+ adjusting the overall length of the: dipole.. The relative ablllty
" of ‘one: antenna to produce a signal (i. e., a ‘radio frequency
-voltage) at a given location distant from the transmitting’ sta-,

Ction in. comparlson with anothér antenna similarly located 15 a

- measure of the antenna's "gain," a technical term used in the:
.+ industfy in reference to an antenna's signal-producing capabllltles.




e

.-conneeted to'each_other in a particq1ar manner. Generally; as .
' . stated in the patent'epecificetion, “the antennas of the inven-'?f"{c;i?
. tion are coplanar dipole arrxays consisting of a number of

.'.dipcles arranged in side-by;side_relatiOnship in ampiane,,the

LA

" length ehdithe_epacing_betweeh,euccessive dipoles varying accord-
"*.ing to e'definite'ﬁathematical_fcrmpla, eachtcf the dipoles'be;ft;e_“r
" - L

'eing'fed:by a common feeder (transmiesicn line) * % *

"fQ'According to the patent'specification

The 1engths of the dlpoles and the spac1ng between
dlpoles are related by a constant scale factor'7’def1ned

by the following equations: B Eg
.T_L&MJ= Asmwl_ . “iﬁljmtlﬁ
n ASn L L

- where 7is a constant having a value iess than l Im is
the length of any intermediate dipole in the array,
L{n+l) is the length of the adjacent smaller dipole,

e I A

ASn is the spacing between the dlpole having the length- f

BUES B - Ln and the adjacent larger dipole, andAS(n+l) is the o P
[ R R - spacing between the dipole havmng the 1ength In and the i
3 . . H
: ' ad;acent smaller dlpole.3 '

: o _ . i

; The feeder or transmission line consists of two conductors, one !

! : of which is connected to the inner end of one-half.of each dipole, , |

é _the other”being-conhected to the innet,end of the other half of. $
; the dipole, and transposed between connections of successive ;
'é oo dipoles in such a manner that each conductor is connected alter- ¢
.?(@ff,Lgﬂ:. -nately to the left aﬁd right halves of sﬁCcessive dipoles. - o ;
{See Appendix A, Flg. 1. ) S A' ‘ _'_‘_‘ Q ?"
_ o Lo

Antennas de51gned in accordance with the patent speclu"::_

'7ficetions are claimed to have unidirectional xradlatlon'patterns |

- and high quality performace which are, over a wide band of

t‘ frequencies, essentially independent of the frequencyrof.the' ;
o électgomagnetic radio waves being traﬁsmitte&_or received. An f
2.  Isbell Patent, Col. 1, lines 14-19. See App. A. ,
-'3,' Isbell Patent,'COIQ-l, lines 50-62, ©8See App.‘A. ﬂ




B when the receptlon of many dlfferent frequenCLGS is req“lred}

:F‘ff:as one such antenna may be used in place of many antennas

:.‘quencies. Since var television signals.are broadcast over

Lt range of frequencles of 54 megacyles/secend to 216 mega—.”

'_antenna Wlth such characterlstlcs is, of course desirable

Ji;;whlch are each capable of,receLVLng a llmltedfnumber of fre—:e3;?_

S 4 . {
"cycles/second an antenna capable of rece1v1ng hlgh quallty

"slgnals‘wlth'unlform~performancefcharacterlstlcs in thaterange;f_

”f{of.frequencies would be of commercial utility. This is

,’Particularly true.in'reepect to the rEception of;cOlOr'telefi;”:7Vfﬁ

;*-s;on 51gnals where the minjimum standards . of performance are.

i'hlgher than those requlred for satlsfactory black and whlte

" television :eceptlon.

There are fifteen claims in thegiSbell patent. 'See
- AppendixVA " All of the'claims ekcept numbers.ﬁt 7iand 8 are

"clalmed to be 1nfr1nged by one or more of twenty—two models

ri-of defendant s antennas whlch are de51gned for the receptlon

 .0£'telev1e;on.81gnals.5 Speclflcallyk all_twenty—two models

- 4. Channels 2-6 broadcast over radiowave frequencies 54-88
. ‘megacycles/second, each channel being assigned a band &
' megacycles wide in which to broadcast. Thus, channel 2°
‘ 'broadcasts over the range 54-59 megacycles/second channel
3, 60_65'megacycles/second- etc. Channels 7-13 broadecast - -
- over frequencies 176-216 megacylces/second, with 89-175
megacycles/second belng assigned to non-television broad-
© .. casting. While some of the antennas accused of lnfrlnglngi
-'."are designed for the reception of VHF and UHF (470-890
~megacycles/second) signals, it is only the VHF sections ‘of

4;7;;Isbell patent. ,
. The Winegard ‘antennas that are alleged to be 1nfr1ngements

... Chromaflex . B- 445 "R.C.A, 10-B-200
e _B-550 - - -";_, " .10-B-300
LW BwSB5 T Lo W 10-B-400
;:" S : 13_660al dna?;}5_f11“Jd',‘lO-B—lOlO: _
G e U pagT0 T om0 10-B=1020
ST B2105. 0 ., o™ 10-B-1030
i e BL335 S 0 T e W 10-B-1040 -
" Chromatel ~ CT=40 ./~ . .. " . 10-B&1050:
e mosere80. "t 10-B81120
o mo Lo LEeTe90 0 T w0 10-B-1130
:Qan”l Mo ke 100 .« io-p-1140

- of the Isbell patent are the models with the follow1ng_numbers.

Tl these .antennas that are alleged to. be 1nfr1ngements of the - _':-V‘




'ai-_e alleéed t'o be l_iteral' i'nfr_inc_:-{ements o'f'-cla'ims 14--;-;na 15

_,t]fand also W1th1n the 1nvent1ve concept of clalms 1—5 and 9- 13.l
”fgtIn addltlon, one of the antennas, the chromatel CT—lOO is’
‘alleged to be a llteral lnfrlngement of clalms l 2 9 10

‘3}:11--and 12, It should be noted here “that’ whlle the portlons lifif;f}v

_rlof the antennas whlch are charqed as 1nfr1ng1ng are deSLgned
”%lsolely.for the receptlon of VFH teleflslon 51gnals the'ISbellneh
_e-antenna is. not S0 llmlted It is deslgned‘both-as a-réoeive._v
mﬁlflng antenna_andea transmlttlﬁg.an£énna.fofrusé’ih an unlimited il%;
flrange °f freeuencles, _For example,.the speciflcation'indicatesnl'L

:"{that the antenna has very hlgh performance characterlstlcs over

; I3
mrjas hlgh a range as 1100 to 1800 mc/sec.

. Prior Art

Pour prior patents are cited in the patent as having |
~ veen cOﬁs'idered'by.the-patent examiners. 'one of these-patents-
Jh.f;ve other U 8. patents not referred to by the examlners; an’

,artlcle publlshed on March 31 1958 and three antennas in use.

ﬂl prior to 1959 arefamong-the referenCesfrelied-uPon by the defende;ﬁ”"ir
ant as revealing the prior art at the fime of the invemtion. An
ﬁamination of.sbme of these reFerences.wlll.he helpful‘in:“ o

'Tdeflnlng the state of the prlor art on May’ 3, 1960 the date of

'.lthe flllng of the appllcatlon for the patent

' The Kat21n patent (U S Patent_No. 2 192 532 the’
'?tiretppagefoftwhich,is attached hereto.as Appendix'B)-cited-iaf
'l-by the patent office reveals an. antenna oon51st1ng.of an array
 of dlpole elements of.dlfferent lenqths arranged 1n a slde-by—
:i”gh51de relatlonshlp 1n a planen_ Whlle some of the 1llustrated

=embodlments of the Kat21n lnventlon show antennas hav1ng several

_elements_of-one'length arranged parallel to several—elements'off

'”'f;l':a 'l6. Isbell Patent, Col, 2, lines 47-52. See App. A}_




:‘.j.:]dfjffjf] anotherrlenqth;jone"illustrated*embodiment.(FigureHBC Appendlx'e-if'

:'B) shows an array ‘described in clalm seven of the patent as belng f;l

'a plurallty of aerlal elements all of dlfferlng length COn-f°:”’
ftlnuously taperlng in length from one - end of sald antenna tO.h?h

‘ 7
“*,the other,*'* *_.“ The patent also suggests in clalm-ll

effthereof that the spac1ng between the shorter elements may be_ﬁ,;.

less than that'between the,longer‘elements; The teachlng of IS

hthe'Katzin'patent ls that if_elements,for Qrdups of‘elements;
of dlﬁﬁering:lengthStare;oomhined into_onefarray,eeachhof:theu;
elements,'or-groups of'elements;."will respond most effiéientl§ _?p_i‘ jfﬁ

Iehto 1ts correspondlng band of freduenCLes so that the.conbina~;.lp k

M © - tion of two or more’ such groups ¥ % % will give the result of

'7a_highdre5pon5e:for-a wider frequency hand.“

-One'of-the antennas cited'as prior art bf the defend—
© ant is the Channel Master "K. .0 " antenna model 1023 produced
“.and marketed by the. Channel Master Corporatlon of Ellenv1lle,

- N. Y hetween September 1954 and December 1958. .A'schematlc

‘ dlagram of-thls-antenna Exhlhlt'DX—G lq is attached hereto as

= c o o 10 -
Appendix C. This antenna 'is an array of'folded dlpoles,_ each-

U.s. Patent No. 2 192,532, p. 2, Col. 2, lines 54-58. :
U.S. Patent No. 2, 192 532, p. 3, Col 2, llnes 5= 14 See also
" Pig. 34, App. B. :
U.S. Patent No.,2,192,532, p. 2, Col. l Iines 16- 21
'Folded dipoles are simple dipoles, see n. ,.supra,pwhleh
have been altered by adding another conductor in such a manner .
that it is: approx1mately parallel to the simple dipole and
H“'attached to the outer ends of each half of’ the 51mple dipole.
" The resulting structure is.an elongated loop hav1ng a2 terminal -
point midway along one -of its longer sides. {See. App.".C)
-+ Folded .dipoles have somewhat.different characterlstlcs than . . -
‘u*stralght or simple dipoles, the primary- dlfferences belng thatf:"
- folded dipoles have better performance over a greater band- =~
. width of frequencies and that folded dipoles have a greater
. resistance to the flow of electric current than do- simple -
" dipoles. This resistance to the flow of current is known as
- "impedence." In order to achieve the maximum transmission of -
.~ the signal to the receiver, the impedence of the antenna, the =
~ transmission line and the receiver should be as nearly equal -




;-ftof a dlfferent length arranged in a”copianar'eide—hy—side

u:ﬁ'lar the elements not belng equally spaced and the spaclng not.f"

'-Et;fheffeeder'or ttanemiseiohhline rynaning hetweeh'the eleﬁentsf.-
eonsiste of two coﬁductbrs,hbhe'of whichiis connected te‘one-
tif:gnd of“the_foldeq.dipqlé.at-the terminal'point; the othet_eoh—'
:}nected to the ethet end of the diéele at the termihal point, ahd'“
"traneﬁeeed.betweeh diﬁoles_such that each condgctor;is”alter? |
'fnately.eennected to the left.and :ight ends of_sueceseive
diPoleé;:.Transposed.feederfiines are also-shown'inethe'Koomane‘
APatent.(U;S. Patent No. 1,964,189, the,first Page'of.which is
.attaehed herete:as Appendix_D) and the_Wihegard_Patent (U,S;

‘Patent No. 2,700,105, the first page of which is attached herete :

ant. The White Patent (U.S. Patent No. 2,105,569, the ',f::i.rs-t-_-'pag'e
"h_.of which ie attachedlhereto as Appehdig F) alee‘uses ttansposeﬂ,
Mfeederhlines‘inrconjunetion with diﬁole'elements decreasing'in
'Efllength froﬁ one end of thelarray to the other. HoWever, the

o White array is “center-fed " that is, connected to .the down

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

i nas‘desc;;bed 1n‘the Katzmn,AKoomans,-and.Wlnegard patents

--‘aré_all fed at the end of thelantenna'having'the smaller

../ 20, (Con'd) . as possible.. Television transmission line and

- " receivers have an impedence set by FCC regulation at about‘
300 ohms. A simple dipole has an impedence of about 75
ohms while a folded dlpole has an lmpedence of about 300
ohms. :

'jrelatlonshlp decreas;ng in length from one end of the array to:'fiﬁ_

'“_yarylng_progreselvely from one end of the array_to”the other._:'_;?'f

'aas Appendix E); both of which are cited as:prior art by the defend~

o lead transm1551on line whlch leads to the recelver, atfthe.center _

" noted above and the "K, 0." antenna, as well as the Isbell antenna,

'p5:the other. The spacmng between the dlpole elements is 1rregu—f"'fteztfv

o e =y A
' H ? VL




7elements.

) .

The artlcle c1ted by the defendant Wlnegard as prlor clf_ o

Efcart is “Logarlthmlcally°Perlod1c Antenna De51gns" publlshed by -f _ﬁ?f

'i".R H, DuHamel and F R Ore on March 31 1958 Thls artlcle __

T explains. the elements of the theory of 1ogar1thmlcally perlodlc

(log periodic) antennas and the- develoPment of ‘several such
.=

*'antennas."Generally stated, lOg.permOdic antennas are designed
' ' T 11

'L_acccrding_to the theory that_aniantenna "désign cell" . having

. high performance characteristics fof‘reception‘of a limited -

* . band of-pe:iod.of radic frequency signals} if altered in all

-dlmenSlons by . a constant scale factor Wlll have hlgh performance_._*

'characterlstlcs for receptlon of a band of s1gnals hav;ng wave_g""'"

lengths which.vary from the wavelengths of the first band of
frequencies by the same constant scaie.factor. Thus, accotd-
.ingtothe.thecry,iif an antenna design,cell hasncertain charac5:
g teristics‘fcr reception of_particuiar frequency wavelengths,

© an anténna.geémetrically;similar but':educed in all;dimensions

by.a'scale_factor of .5 will have similar'characteristics fdr.:.

ﬁ receptlon of frequenc1es of wavelengths half those of the flrst."'

-

:f-The theory contlnues that lf a partlcular des1gn cell is reduced.“

successively by a constant scale factor which is less than_l,
‘and repeated perlodlcally in one antenna array", the array

{‘;Wlll have' the characterlstlcs of the - de51gn cell over a broaderf'”h:

'hﬁi“band of frequeéncies which is limited only by the largest and

-j;]Smallest'of the geometrically'similar design cells which are

. 11. The term "design cell" is used herein to refer to a struc— ..
* - tural unit of an antenna which is capable of receiving and: -
_ transmlttlnqélectromagnetlc radlo energy. A simple ox’ o
folded dipole and an adjacent section of transmission line’ .
rare examples of such antenna design cells. A partlcular '
. antenna array may be composed. of one.or more: 51m11ar ox:
dlssmmllar de51gn cells. . -




R repeated'in'the array; "Because the performancexof the
Lf;antennas so de31gned lS theoretlcally the same over any band

'”i::hof frequencles for which the antenna is de51gned the antennas a

Cos

‘are termed Frequency Independent Antennas. The appllcatlon of J‘ﬂm;?'

r'm?thls theory to antenna deslgn appears to be llmlted only by the ”iA:

L :mancerover a slngle.perlodfand_that“thefoverall'array, the

periodiéfrepetitiOn of‘the ceIl not cause an “end effect"‘

2cond1tlons that the de51gn cell used must have unlform perfor-"

12

that would destroy the frequency lndependence of the array.

The formula set out by DuHamel and Ore as deflnlng the

. “;relationshlp_between the repeated, or perlodlc, de51gnhcells_;s:'

7T="

;g?u:s, which defines a constant-pr0portional-relationshipi“'
La ' ' ' ' -

between- like elements of the design. In.this case the formula-

relates to the radii of circular structures. Of course, in-the | =

- case'of geometricallyISimilar designs-all dimensions of one de-

smgn are proportlonally equal to all dlmen51ons of the other |

3 samllar-de31gns. That.ls they must all vary proportlonally. |

The theory of the log perlodlc antenna ‘was adopted by Isbell .

-;:1n his work and the formula, 7ﬂ~ Litrnesd ZSS(“*”

bn ASTL

3rf,where 7‘1s a constant having a value of less than 1, can be Q.

l2.

Very generally stated, "end effect" is a term used to
‘describe a bouncing back and forth, from one end of an .
antenna array to the other, of any energy that is: not fully.
transmitted. or absorbed by the elements of the antenna ‘as

‘ the energy- travels 1n1t1ally along the antenna. - This bounc-

ing, or reflectlon, back and forth may cause shadOWS or _
ghosts in the reception- of a television picture. Thus, in:

order to avoid this end effect an antenna should be designed -
. to have suff1c1ent elements to radiate or ‘absorb all of the

- energy as it passes from one end of the antenna to the other
.o that there will be no such reflectlon of the energy back

'fdown the antenna o




"5”-ments of dlfferlng lengths whlch decrease ln length and spacrng

'ff-from one end of the array to the other (as dlsclosed by clalms 7

-ﬁ_seen to be a srmple adaptatlon of the DuHamel Ore fc>rmulal'3 and

:j'lts mathematlcal equlvalent

 fThe Invalidity of the Patent

: Keeping'in mlnd_thegpriq¥ a;ﬁ.prevleu31ydisenseed; itisﬁiif,ﬁ_m
_ean}be:seen'that-an antenna'with thf generalrparameters er:the;"..u
.lsbell:Patentrwill result ffca a cemhinatron cf'the dipdleiarrafl.
:.of Katzrn w;th the transposad feeder llne ‘of- the Channel Master

‘“K 0 " or the Koomans-or Wlnegard Patents.' Such an antenna would

" consrst of a coplanar srde—hy—srde array of stralght dlpole ele— :

and 1l of ‘the Katzmn patent) fed’ at'the-small end of the array
by a two_conductor transmrssron line that is transposed between
'suceessive elements (as disclosed by.the Koomans and.Winegard‘

Patents and the Channel Master "K. O."‘antenna),ﬂ.Furtheg if-"'

e

. 13. -While DuHamel and Ore defined circular structures by relat- =
" ing the radii of different. parts of one cell to the radii .
of another' Isbell has defined linear structures by relating
the lengths and spac1ngs of one design cell t6 another. That
these are alternative means of expressing the same mathe- ‘
‘matlcal relationsip 1s_ev1dent_ from an examination of FlgUre'
1 of the Isbell patent and the discussion, found in Col. 1,
line 63 to Col. 2, line 2 of the patent, relative to the
distance from .the base llne 0, in Figure 1, to the dipole”
having the length Ln. If the dlstance from the base line
0 to dlpole havrng the length In were the radius of a. crrcle
3havrng its:-axis at line O and its circumference tangent to ’
the same dipole, the distance represented by Xn.(“the dis-
. tance from: the base line O to the dipole having the- length
In", see Col. 1, lines 71-72 of Appendix A) would be equal .
o tor Rn where Rn is the radlus of the said c1rcle having its.
. axis at O and its circumference tangent to the dipole of - SR
' length,Ln; then, it is ea51ly seen that the formulas 7d,_7?nfc IREE

~ (Isbell) and b g 7‘*~-2$J&:4L A _ (DuHamel & Ore)
are different but egual mathematlcal expressrons of the
”'_'same proportlonal relatlonshlp._ P




the 1ength and spa01ng of the dlpole elements 1n such an antenna

':~are adjusted by the log perlodlc theory of antenna desmgn whlch

. dlctates that the permodlc or repeatlng cells (here a.dlpole

_element andfadjeining'sectionzof.transmissieneline):Shall be

°>i‘geometrically similar and related to each other in size by a

”Zi“eonstant'saale'factor, the result is the Isbell antenna dis-

elosure,- It is thus apparent that,the‘IsbeIl antenna is a com-

bination of elements, all known in:thefprior art andiaISQ that

.+ these known elements were combined in the Isbell antenna in a "

. manner dictated by a theory also known in the prior art. There-.

fore, the exitical queetion.ie whether such'a combination would -

. have been obvious to one reasonably skilled in the art of antenna

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

Inc. v. Graves, 361 F.2d 25, 30 (8th Cir., 1966); Infra-Red Radiant

Co. v. Lambert Indus., Inc., supra at 988L ThOSe‘skilled'in the

art at the time of the Isbell appllcatlon knew (l) the log perlodlc -

method of de51gn1nglfrequency 1ndependent antennas, {2) that

antennaiarrays cons;stlng of_stralght d}poles W1th_progreesi§ely"

'_'Vafiea lengths and.aéacinés exhihit'greatercbroadnband eharactere :
_istics.than thoee consieting'ef dipolee of equal length.and spaeu

A ing and (3) that a dlpole array type antenna hav1ng elements
_spaced less than 1/2 wavelength apart could he made unldlrec—

)

hrtlonal in radiatlon¢pattern by transposlng the feeder line

' i ‘between elements and feeding the array at the end of the smallest

. -element.
It -is the oplnlon of the Court that it would have been .

S obvmous to one ordlnarlly skilled 1n the art and w1sh1ng to

-design a frequency independent_unidirectional antenna te com=—

bine theee'th}ee‘old elemente, all suggested by the prioxr art




references previously discussed. ‘The test of obviousness is

the proper test to.be applied-in'determining whether a new com-

'-_binéﬁion of known elements is pateﬁtable. American Infra-Red

'Radiant Co, v. Lambert Indus., Inc., supra at 988. 'When.oneli'].

skilled in the art with the;prior'ert references before him

could have, without the exercise of inventive faculty, eombined_
, ' - I o= . -

old elements known in the art to produce the plaintiff's "inven-—

tibn " the "inventien" does not risé to the’ level of patentablllty

noththstandlng the fact that it may be an 1mprovement over the

la. It should also be notec that the Flle Wrapper of the Isbell

1rpatent lndlcates that on November 9, 1960, all original 9 claims .

(final claims 1-8 and anothar never approved) were lnltlally _
rejected by examiner G. N. Westby as being met by Katzin (Patent
No. 2,192,532, App. C) in view of other patents teaching the.
crossing of the feeder line and the use of straight tubular con-
ductors. On May 10, 1961, Isbell submitted an amendment'to the
Patent Office wherein he argued that "there is certainly no teaché

-ing or suggestion in the Katzin patent of an arrangement in which.

both the length of successive dipoles and the spacing between said
dlpoles_vary in a manner such that the ratio of the length of '
adjacent dipoles is a constant which is also equal to the ratio
of the spacings between adjacent dipoles. Unless both of these
conditions are met the antenna does not have the remarkably wide
band paths, the high gain and the directivity exhibited by the .
antennas of the invention." (Emphasis in the original). Subse-
quently, original claims 1-8 were allowed by examiners H. K. '

. Saalbach and Eli Lieberman as were 7 additional claims added as

a result of an interference proceeding and further amendments Dby
the applicant. ‘It appears, thus, that the above argument in
regard to the constant proportional relationship of the lengths
and spacings of the elements and the importance of such relation-

‘ship convinced the Patent Office that the Isbell disclosure was

patentable. However, . there -is nothing in the £file wrapper to
indicate that the patent examiners were aware of published woxrk

- of DuHamel and Ore, their formula, or the. log periodic theory of

antenna design all of which was a part of the prlor art at the

* . time of. the appllcatlon.




.  pr1or art Kéil-Dot'indus.JInc. v. Graves, supra at'29' The

':9‘Court upon full con51deratlon of" the record hereln flnds that

'fif*the disclosure of Isbell s Patent No. 3 210, 767 is lacklng in ';{

. the prerequ131te non—obv;ousness and ls, therefore 1nvalld,
Inasmuch as:an invalid patent cannot be lnfringed,

'l:Imperial Stone Cutters, Inc. v. Schyartz} supra at 429} Kell-

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

,:fringement is rendersd.mbot:and'is;-thsrefore;'not.deqided bff”
this Court. d - |
The foreg01ng shall constltute the findings of fact
'snd conclusxons of law pursuant to Fed. R. ClV. P. 52(a).
._IQ IS ORDERED that judgment-will beventered for the?-:
defendast with:costs,.ekclusive of attorney's fees, taxed‘to

the plaintiff.

Dated this _ )

¢} day of June, 1967.

/ 4 /.c'ﬁz‘s'ei JL;DGE_ _




13,210,767

FREQUENCY INDEPENDENT UNIDIRECTIONAL ANTENNAS
INVENTOR,

- Dwight E. Isbell

Smith 8 Morshall
- ATTORNEYS

ﬂ.ﬂyquluonin-ﬁ(u!ua J
AT T 2 e

“ 2 Sheets-Shest 1

h 3
: R
3
,.._ . H

T wév‘.wk..}....w.

L

ENDIK A

aop

D. E. ISBELL

" Filed May 3, 1960

. Oct. 5, 1965

4t
25

jstrl

FFS -
* K.
Qs

Lo
i

S
st

PLAINTI
XS
3
5]

D}
iy
&

b]
3. Mo,
* %
-t §l

- SRR




767 .

’

3,210

ANTENNAS

ISBELL

PRBQUENCY'INDEPENDENI-UNIDIREG

1850 .

D. E.

1965

5

Oct

»

TONAL

T

3,

L3

‘Filed'Ma

¥

INVENTOR
£, Isbell

Dwigh?

Merriam, Saith & Maorshall

ATTORNEYS




*_the dipole having :h‘. Ien"lh L, and the adjacent smalier
“dipole. . e

@fg R "'3210'757

. TP

e
== '\:‘"Q" . Patented Oct. 5 1985

3 210,767
FR,..QUEZ\CY Is\DEP:'.NDENT UI\IDIRECTIO‘\AL

ENNAS -
. aily of Illinois I o...nd.mm a 'mn-pm.nl corporatmn o

© Iilinols -
. .Filed May 3, 1960, Sez, No. 26,589
K__S Clninls,': {CL 343--792.5)

lnrly, it relates. to antennas having unidirectional rudia-
- tion patterns that are essentially independent of frequcncy
over wide bandwidths, .

""The antennas of the invintion are coplanar dipale ar- »

'by side refationship in a plane, the length and: the spac-

i “ing between successive. dipoles varying according‘to a -
definite mathemaiical formula, cach of the dipoles being -

" fed by a common feeder which introduces a phase reversal

antennas’ of the. invention provide unidirectional yadia-
tion patterns of constant beamwidth and nearly constzml
mput xmpcdmccs gver any desired bandwidth,

The invention will be beiter understood from the fo!-

5 With the accompnnymg drawing, in wmc‘n .
FIGURE 1 is a schermatic plan view of an amennn
made in accardance with the priaciples of the javention;

embodying the invention; and -
_FIGURES 3 and"4 are radiation patterns of a t}p:cal
H antenna, in the E plane and H plane, respectively.

. Referring to FIGURE 1, it will be scen that the an-

tenaa of the invention was composed of a plurality of

“lel, side-by-side relationship. 1t will be noted that the
. lcng:hs of the successive dlpolcs ard the spacing beiween
*thesc dipoles is such that the énds of the dipoles fall on
a pair of strajght lines which intersect and form an™’

-“of the dipoles, as showa,
" tional souree of energy, depicted in FIGURE 1 by alter- .

- aof conductors 14 and 16, 1t will. be scen that the feeder
_lines 14 and’ 1§ are ailernated between connections to
‘gonsecutive Gipoles, thereby producing a phase veversal
 between such coanections.

dipalés are related by a-constant scale fac:lor T deﬁncd
by the fol!owmg <quatons: £

" the length of any inlermediate dipole in the amay, Ly in

- i the leagth of the adjacent smaller dipole, AS, is the -

. spaciag between the dipold having the lenzth Ly, and the

Jo-will be scen from :he gcometry of the antennas, as
given above, that the distance from the base jing 0 o the -

2 deﬁncd by Lhe cqunnon'

,...i.fnii’

Iy

“This invention relates {0 antennas, and mofé particu- 10

of 180" belween connections to successive dipoies. The 20
It will be scen -that this construction has .the effect of

FIGURE 2'is an Isometric view of a pracncal antenna
30

The antenna is fod af iy narrow end from a convén- -

7 4 q'c.m) o L
. _51-‘ Ln . AN . M 55
where risa eomtant having a value less: than L Lyis

' 'from the base lme 10 the ad;acent smal[er d:polc. and T
. has the significance previously given. - R

rays copsisting of a number of dipoles arranged in side~ 13

lowing detailed descnp:lon thercof taken in comumtmn 25

P .-"j"

2

The radiation pattern of the antennas of ;hc mvcnt:on.

Al z th nshi ong the several
D-wfgh‘E Ysbell, Seattle, Wash., assiznor to The Univér- 5 having the geometrical feiauo g among se
f - - X direction, 1.e,, extending ta the” Icfl from the narrow end ;

paris as defined above, is uniilifectional in the negative’

of the anlenna of FIGURE I.- ) R
Thé construction of an actusl antcnna :md;. in aec:

- “cordance with the invention is shown in FIGURE 2. Ia:

this antenna the balanced line consists of two closely-,
spaced and parallel electrically conducting small dinmeter
tubes 17 and 18 to which are atinched the dipoles, each
‘of which consists of two Individual dipole eicments, c.g.,’

E 19 and 194, 2t and 21a, etc. It will be noted that each

of the two clements making up onc dipole is connecied
to a different one of sald conductors 17 and 18, in a -
direction perpendicular to the plane determined by said .-
conductors 17 and 18. Morcover, considering either ane . *
of the conductors 17 and 18, consecutlvc dipole elements
along the length thercof extend in oppodite directions,

alternating the ‘phase of the connection between success
sive dipoles, as depictéd schematically in FIGURE 1.
Although the dipoles of FIGURE 2 are not prcc:sc[y [
planar, differing therefrom by the distance.between' the
parallel conductors, ia practice this distance is' very small .
so that the dipole clements arz substantally coplanar .
and the advantages of the invention are maintained, The

" antenna of FIGURE 2 may be conveniently fed by

“"dipoles 16, 11, 12, etc., which are coplanar and In paral- 35

means of a coaxial cable 22 positioned within conductor |75

18, the central conductor 23 thereof extending fo and
© making electrical connection with conductor 17 as shown,
" As an-example of the invention, an anterina of the
type shown in FIGURE 2 was constructed using 0.125
inch diameter tubing for the balaneced line and 0,050
inch diameter wire for the clements. - The elemenis were

- .attached to the feeder line with soft solder, and the array

anglc @, In the preferred embodiment the antenna is 40
symmetrical about a line passing 1hroun.‘:. the m.dpomts

was fed with. miniature coaxial ¢able inserted through
one of the balanced line conductors. The antenna was
defined by the parameters r==0.95 and a=20", The an- .-
tanna-had a total of IS dipoles, with the longest dipale

- element being 2¥2** long, while the shortest element was

“nator 13, by means of-a balanced feeder Hne consisting 48

The lengihs of the dipoles- and the spacing between, §¢

one-half of this length, or I‘A".' The array was 712" |
}015 C e
Typical radiation patterns for the above-described -
anteana in the E plane and the H 'plane are shown in
FIGURES 3 and 4, respectively. These patierns. were

found fo remain essentinlly constant- over the band of =

about 1100 to 1800 me./sec. The minimum front-to- -
back ratio -over this band was 17 db and the directivity
over the range from about 1130 to 1750 me./sec. was
beiter than 2 db over :so(rop\c .

The performance -of the above-described antenna
clearly indicates {hat the antennas of the invention pro-
vida excellent rotatable beams for use particitarly in the
HF to UHF spectrum.  In comparison to. the weil-known'
parasitic types of "antennas which bear some resemblance .

to those of the invention, such as the Yagi array, the .

1' adjacent larger dipele, and 5,3y i§ the spacing between | 60

antennas of the invention provide a much wider band- .

width with essentlally comparable directivity, Advan-

- tapeously, however, the antennas of the dnvention need

ertex of the angle « to the dipoles formm" the array 35

TR - 0

here X, is the distance fram the base line O (o the dipole. .

aving the length La (g, is the corresponding distance -
T -7-"..07‘ T e

wvalues within the preferred ranges the antennas wers .

no adjusting for their performance over a wide bands
width, compared to the parasitic types which must be
adjusted by cut-and-try - procedures for each frequency,
Further experimental work with other antennas similar |, °
10 that described above has Indicated that the preferred -

- values for thé parameters which defing the antennas of
. the Invention include a range of values {or angle .« be-- -
tween about 20° and 100%, with = baving a value between

about 0.8 and about 0.95. "When these paramelers have .
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v found to have essentinlly frequency indepenlent per-
formance over any Jesired bandwidih,  The uppe? and
+lower limits of the bandwidths may be adjusted us desired
+io by fixing the lengths of the Jongest dipole and the shortest
.- dipole, respectively.

proximately 0.47 wavelength long at the lower limit and |
: the. shortest element should be about 0.38 wawclcngth
. long at the upper limit.  Moreover, in ordér to provide
"a suitable front-te-back railo. at the low frequency lmit,
" there should be at Jeast 3 dipoles in the array and prefer-
" ably abewt 10 to 30 dipoles.

“The forcgoing detailei! description has been given for

... itations s‘mu]d be undersiood therefrom, as modifications
- will be obvious fo those skilled in the art.

. Whatisclaimed is; c ‘
"1; A hroadbind unidirectional anlenna compnsmg an’
nreay of suhamnmlly coplanar and par.nIlcl dapulcs of .
. progressively ‘increasing length and spacing in side-byy-.
" -side relationship, the ratio nf Lthe leagths of any two ad-
nccnl d|po!cs bung given by 1hc formuh :

where L, is.the lcnglh of any intermediate dipole in the ™
Jarcay, Linsy js.the length 'of the adjngent smaller chpo.c
nd'ris a constant having a value less than 1, the smcmg
bctween sa:d dlpolcs bung nrcn by thc formuh

whcrc .\S“ is !he spm.mg between Lhe dipule h'wmr' the
Ienglh-l.,, and the adiacent larger dipole, ASq;y is the
- spacing between the dipole having the length L, and the”
adjacent smaller dipole, and r has the significance previ-
ously assigned, said dipoles bsing fed in series by a com-
“mon feeder which al:srnales in phase beiween successive
dipoles.

a¢_passing lhrouﬂ‘m the midpoint of cach dipale in the
“array.

Vo3 A bmndi‘nnd umdzrcclmnal antenna comprmn, an
arcay of a plurality of substantially coplanar and parallel
dipoles of progressively increasing Jength in side-by-side
refationship, the ends of said dipoles falling on a V-shaped
line forming an angle « at.ils vertex, the ratio of the
lengths of- any pair of adjocent dipoles being sm.n by
1hc furmula .

wherc I.rJ is lhe [Ll’l"lh of the Iu-u:er d;po].. of the pair,
-Liney s the leagth of the yhorter dtpo‘.c. and r i3 & cons
stant h'lvmg a-value less than 1, the dipoles in said array

180% in phase between sucessive dipoles.

'va!ue between. aBout 20° and 100° and the. constant ¢
has a vaJue bétween aboit 0.8 and 0.95.
- 5, The antenna. of ¢laim 3 in-Wwhich said feeder is a

m successive dipoles,
6. A kroadband ualdirectional antenna comprising &
balaneed -feeder line. consisting of two closely spaced,

;-each comlslng of two: dipole clcmcnts, one of which
. elements. is' connected 0 onc of said: conductors, the
other e.le.mcn'. being connested ditectly appasite the fiest -
"to the other of said conductorsy the elemenis of any

the plane dclcrnuncd by said ‘eonductors, conscumw
dapolc elements on ench of said coaductors extending in:
opgosae duccuons, the ratio of th‘. Iungth'a cf lhc ch.-

It has been determined experi-- g
mentally that the langest dipole element shocld e ap-

“elearness of understanding only, and no unnecessary lim- & -

o ap mected end of tig feeder 10 the ather end and the dipate

being fed in series by & common feeder which aliernates .. - .

4. The antenna of claim 3 in'which. the angle « hasa ..
balanced line which, twists 1807 bciwccn the connections .-

: s:ra:ght and parallel conductors, a plurality of dipoles - N

dipole extendmg in opposite directions perpendicular 10

10.:67

meats in- any lWo .'ldj.u.cm dapulc'r bcung gwcn h:.r :h '
formula

“whete kg is the length of an elemient of any dipole in the
" antennd, Yo,y is the lengih of an element in the adjacent
smaller dtpolc nnd’f is 2 constant having'a value less than -

-{, the spacing bctwccn said dxpolcs bemg gwen by thc <

10 formula .. it

S‘, X
A N1}
—r 3
a8, o f

15 wh-.re A5, 18 lhc smcmg 'Oe‘hvcc:n the' dmo\e ha\-m" '.h-. o
clement length /y and the adjacent larger dipols, ASiaehy
“is the spacing between the dipole having the element
]cng:h .. and e adjacent smaller d:pok, and = has lhc
- significance previously assigned..

7. The antenna of ¢laim 6 wherein « h'v.s o value of

- :\bout0810095

"8, The antenna of claim 6 wherein s'ud fucde.-r lmc :
_¢onductors are tibular.
9. An aerial system mchadmb at least one set of p'\nl[c!

"0

.n’ dipoles spaced 1lona and substantially p:.rpcndxcuhr 1o

the longitudinal axis of a two-conductor balaneed feeder
to- which the halves of the dipoles are connccted ai theie »
.inner ends, said dipoles being of different electriend lcm:lhs
Ingreasing substantindly Inglmhmxc-\lly from the rdon.”

" fecder connections being crossed ‘over one. another.be |
tween adjacent dipoles, the spacings beiween which also *
increase substantially logaciihmically frem said connécted
.. enl ta the other end,

10. An antenca system for wida-band use com‘;lmmg
a plurality of substantially parallel. conducting dipole
.elements arranged in substantinily collinear pairs, the -
opposite dipole elements of each pair constituting dipole -
halves, a two-conducior bplanced feeder having one cons -

s -..'.‘

3-)

P .40 duttor connecied to each of said elements at substammlly
2. The array of c]:um 1 whlch is symmcm:al nbom a

the inner end thercaf, each of said dipole halves in a pair

being connccted 1o a different feeder conductor, adjacent -

dipolz clements being reversely connecied to different con- f-
ducters of ihe fccder, said dipole elements being selee- .
43 uvely spaced along aqd substuatially perpendicular to -
. said feeder, the c]cmcnlq of each pair.being of subsian.
“tially equal length, adjacent dipole elements of differdnt
" pairs differing in lenath with respect to each other by a
substantially constunt scale facter, the selective spacings
50 between adingent dinoles geacrally decreasing from one |
end . of the feeder to the other with the preatest spacing -
" being between the longest dipoles, and means to connect -
 the feederto an external ¢ircuit at substantinlly the loca-
. tion of the smallest of the dipole clements. :
33 11 A antenow system for wide-band usc comprmng
a plurality of substantially parailel conducnng dipole™
clemients arranged in substantially collinear pairs, ihe op-
posite dipole elements of each pair constituting dipole
halves, a two-conductor bilanced feeder having one con-
60 ductar connceted to cach of said elements at subsmmi'\lly
the inner end thereof, each of said dipole halves in a pair
. being connected’to a- different fecder conductor, adjacent
dipole clements being .reversely connected to different |
‘eonductars of the feeder, said dipole elements being selece
63 tively spaced along and substantially perpendiculas to
. said feeder, the clemems of each pair being of subistan-
tially equal length, adincent dipole clements of different
pairs differing in length with respect 10 each other by a

-substantially constant seale factor, the. selective spacings =~ .

T0 between the dipales afong the: feeder differing fram each - -
other also by i substantially constant scale fuctor, the

' greatest spacing beiag between the longest dipo[cs and*
mceans 16 conanect. the fecder to.an external clruit at sub-
stantially the locaiion of the smallest of the dipoles.

12, The zerial system of claim 11 in which said scale .




. f.uclon hm. v.ducs w.:hm The range fram about 0.5 1o
thout.0.95, 7

13, An anlenna systems for wide- h'lnd use comprising
an array of ab least three lincar substantinlly P-ll’.l“&[
conducting dipoles, ench dipole being composed of twé g
appasite sub»l.mlnny collinenr conducting cloments, a
Ctwe-condugtor balaneed foeder having one conductor cons '
i nected Lo cach of said dlements at substantially the inned
- end thereof, adjacent parallel dipale clements being re- o

“1he two clements of cich dipole being of substantially
_equal length and successive clements being of lengths
which differ from ode dipole to the next by a sub:.t.mn.xl{y
constant scale factor within the range from abowt .8 to
“about 0.95, the dipoles being spaced from cach other in 13
.a pencrally decressing manner in the dircetion of des .
ereasing elemént length, and means to connect the feeder -
‘gconductors Lo an exiernal cireuit at substantially 1he loea- °°
- tion of the smallest dipole elemeants,
.14 An antenna system for wide-band use comprising
a minimum of three pairs of lincar substaatinly parallel’
conducung elements arranged substantiadly coplan.arly,
eagh pair being substantiafly collinear snd comprising the”
“halves of a dipole, a two-tonducter feeder connected Lo
the inner ends of said.collincir pairs of clements, ad- 23
jacent parallel elements being connecied 10 different cone
duclors of the feeder so that the halves of the dipules’
conaeet to different conductors of the feeder and ad-
jacent dipoles are reversely connected, the halves of each
.. dipole being substantially the safme’ leagth,. adjucent dipole 8¢
_ clements being selectively spaced from eich other along
the feeder, the length of the successive dipole ¢lements
- along the feedér decreading in accordance with & substan-
.+ tially constant scale factor, cach dipuh. and the feeder

20

. dimension of 1he several. cells measired rom the poing 7
of connection of one -dipole and thi feeder o the outer

- frém one cell 1o the fexl in the divection of decreasing
<. dipale Jength according to # substantinlly coastant scale 40
factor so thal: the combination of celis provides a sube
,stannally_umform wide-band response, and . means (0

. _co-m;ct an external cirguil to .hc feeder cl\.mcnts -\: sub-

“ductor of which is connected 1o gach of said clements

versely connected ta a dillerent conductor of the feader, 4

- about 0.8 10 0.95, cach dipole and the feeder between it

between it and the adjacent dipole constituting a cell, the 35 .

énd of the next smaller adjaceat dipole also decreasing .

. :

staatially the locition of the shortest of the dipales: .
- 15, An aotenna system for wide-haad use compming

a minimam of three pairs of substantinlly p1r11M and
capluaar lincar condun.:mg. clemeats arranged in substane.
Hally collincar pairs, each pair of clemenls comprising
the lves of © dipole, a twa-conduclor feeder, one cons .

substantially ot the inner end thercof, adjacent paralicl -/
-claments being connected {o- different conductors of the
feeder so that-the halves of the dipoles connect to differ- .
ent conductors’ of the feeder and adjacerit dipoles afe
reversely connected, the halves of ench dipole being sub-
stantially the same lenpth, adjacent dipole elements being -
selectively spaced from each other along the feeder, the
lengths of the elements decreasing from one end'of the
-feedar 10 the other subsiantially in accordance with =
siibstantially constant seale factor within the range from

and the adjacent dipole constituting a cell, the ¢ell dimen-
sion from the inner end of one dipole to the outer end of
the next smaller adjacent dip'ole also-gencrally decreasing
from- one ‘cell to the next in the ‘direction from the
- loriger fo the shorter dipoles so that the combination of |
cells provides a subsmnlmlly uniform wnd‘.-band response,
and méans 16 coanect an external circuit 1o’ the feeder .
" glements at subs:nnually ih.. locatmn of the shortcst of
lhg dnpoles.
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LAW OFFICES

TELEPHONE

AXEL &.HOFGREN !
ERNEST A-WEGNER HOFGREN.WEGNER, ALLEN, STELLMAN & MCCORD iAo G640
JOHN REX ALLEN _
WILLIAM J. STELLMAN o AREA CODE 212
JOHN B.McCORD 20 NORTH WACKER DRIVE
BRADFORD WILES

\ JAMES C.WOOD CHICAGO- 80806

STANLEY C. DALTON

RIEHARD S.PHILLIPS

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES ... ROWE

JAMES R.SWEENEY

W. E. RECKTENWALD ' Februar'y 13 » 1967

J.R.STAPLETON

WiLLIAM R.McNAIR
SOHN P, MILNAMOW
DILLIS V. ALLEN
W.A.VAN SANTEN,JR.
JOHN R-HOFFMAN ~

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

RE: UIF v, BT v, JFD
Dear Bob: | B

I had a call from JFD's attorneys asking whether
we would waive Mr. Blonder's signature to the transcripts
of his depositions. Apparently this was not of record at
the time the depositions were taken. =

It's my understanding that you have no addltional
corrections to suggest in the depositions, If it 1s satis-
faetory with you to walve signature, let me know.

Very truly yours,
{ ; L_drg

Richard S. Phillips

e T

RECEIVED

FEE 15 1967
RINESAND RINES

NO. TEN POST OFFiGE SQUARE, BOSTON
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AXEL A.HOFGREN
ERNEST A, WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S. PHILLIPS
LLOYD W. MASON
TED F.KILLINGSWORTH
CTHARLES L.AOWE

LAW OFFICES

TELEFHONE
Fluanciat 6-1630
AREA CODE 22

HOFGREN.WEGNER, ALLEN, STELLMAN & MECORD

20 NDRTH WACKER DRIVE
CHICAGO 0606

JAMES R.SWEENEY Augus.b 8’ 1967 @)
W. E.RECKTENWALD -

J.R.STAPLETON

WILLIAM R.McNAIR
JOHN P. MILNAMOW
DILLIS V. ALLEN
W. A. VAN SANTEN, JR.
JOHN R.HOFFMAMN

Mr. Robert H, Rines

Rineg and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

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

* ‘ I enclose a memo from our docket clerk with regard
to Judge Hoffman's calendar. Unforfunately, when he checked,
the minute ce¢lerk was on vacation., It is my understanding
that case number 4 has a set date in ch@ber but that case
number 3 deeés:not.

We will check again with the minute clerk when
he gets back and also about the end of August to find out
what the eriminal calendar looks lilke. -

Our office manager tells me that he has not re-
celved any payment on your overdue account. The deflelency.
will be charged agailnst Jack Allen and me personally if this
is not pald., We would apprecilate your early attention to

this,
Very truiy yours,
TN
Richard 3. Phillips
RSP:iag
# ~ Enelosure

“(Jé;/[/
”UG 1o IQG?ED

\-IF"r RINES

N nr
“veTON




rac

RECEIVED

b

b o o AUG 10 1967
_ _ S QJ?HVEb AND RiNES
MMMMM' T T e ki oo
T0: RICHARD S. PHILLIPS =~ -  August 8, 1967

FROM: JOHN R, HOFFMAN “

Re: U. I1l1. v. Blonder

¥ have checked the status of Judge Hoffman s
trial ecalendar, and the following is a list of the cases
which precede the Blonder case,

1. 65 ¢ 800 Jeremiah Stamler v. Hon, Edwin

Willis

2, 65 ¢ 2050 Jeremlah Stamler v, Hon. Edwin
Willis

3, 66 C 267 Skil CorpL v. Searss Roebuck & Co,

. 66 ¢ 381 - Hillslde Enterprises v. World's
Finest Chocolate, Inc.

5. 66 C 567 U. Illinois v. Blonder Tongue

Judge Hoffman's secretary told me That we should watch for
cases. 3 and 4 because the flrst two c¢ases have been set
for a date certaln some Uime in October. No one in
Hoffman's office knew the preclse date because his minute
clerk is on vacation. Case 3, therefore, may possibly
precede the first two cases some time in September or
October depending upon the condition of his criminal
docket
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MCNENNY,FARR[NGTON,PEARNE & GORDON

ATTORNEYS AT LAW

-—. F. O RICHEY (I1B78-1264) TELEPHONE
[

920 MIDLAND BUILDING _ (216) 623-1040

AHAROLD F. MGNENNY . . CABLE ADDRESS
DONALD W. FARRINGTON o 1
SOHN F PEARNE CLEVELAND, OHIO 44115 RICHEY
CHARLES B. GORDON ) ) g‘ﬂf . PATENT AND
WILLIAM A GAIL 7 ' TRADEMARK LAW
RICHARD H.DICKINSON, JR. September 28, 1967 R E C E ‘ \I E D
THOMAS P.SCHILLER ) ) J LLOYD L. EVANS
LYNN L. AUGSPURGER OF COUNSEL
| SEP 29 1967
Robert H. Rines, Esq. RINED %ﬂpmiLﬁmﬂ%
10 Post Office Square HO. TEN POST SFELE S

Boston, Massachusetts
Re: Log Periodic Patent Litigation
Dear Bob:

I learned this morning that the call of the Finney Company
v. JFD et al. case on September 29, for disposition of our Motion
for Summary Judgment and consideration of a trial date, has been
postponed by the Court to October 20. I don't know what this will
mean, but the indications are that our motion will be decided (not
postponed to await trial of the Blonder-Tongue suit).

During our meeting at the Newark airport on September 7,
I mentioned an interesting prior art patent that I thought you should
consider, but was unable to remember the name of the patentee at that
time. The patent is No. 2,703,840 to Carmichael and a copy is en-
closed. As 1 mentioned during our discussion of this patent, there
are some features of the specification and claims that indicate a
lack of knowledge of antenna theory and practice. However, there
are several significant features of this patent which you will quickly
appreciate. I shall discuss them only briefly in order to call them
to your attentiom.

Although the illustrated embodiment of the patented antenna
includes only two active elements of different lengths that might be
termed "tripoles" and are connected by feeders with phase transposi-
tion, and although the feed point is located on the feeders between
the two active elements, the specification describes several varia-
tions of that embodiment, involving the following:

1. Either simple dipoles or folded dipoles may be
subgtituted for the illustrated active elements.

: 2. Any larger number of active elements may be used
. n as desired.




Robert H. Rines, Esqg. 2 ' September 28, 1967

3. The recommended spacing of two adjacent active
elements is one-tenth of the average of the
-wave lengths to which those elements are resonant
as half wave elements. '

4, Changing the active element spacing may require
repositioning the feed point toward or away from
the front active element.

The performance of the antenna is described as essentially uni=-
directional with a high front-to-back ratio over a broad band of
frequencies determined by the resonant lengths of the longest and
shortest active elements.

Most ‘interesting of all are the claims of this patent, which
appear to dominate every so-called '"backfire' antenna on the market
today. '

The Foundation's position in our suit has been that the
folded dipoles of the prior art endfire arrays are not ''dipoles" within
the meaning of the log period patents in suit. Thus, the enclosed
patent is significant in disclosing the equivalency in such arrays
of simple dipoles, folded dipoles, and more complex types of dipoles
such as the three element dipoles illustrated im the patent.

Sincerely,

JFP/jde
Enc.
ce: Richard §. Phillips, Esq.
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MULTIFREQUENCY ANTENNA ARRAY
Gershom N, Carmichiael, Griggsville, Ill.
Application Febroary 9, 1951, Serial No. 210,108

5 Claims. (Cl. 250——33.53)

This invention relates to antenna structure of the kind
having both active and parasitic elements, the primary

--object being to provide optimum gain on any of a num-

ber of radio frequencies through advantageous use of

-all of the remaining elements in the array whenever

any one element is active on its particular frequency.
- The use of parasitic elements in antenna arrays as
directors and refleciors to provide optimum gain and

- minimum interference in an active element on. a par-

ticular frequency, is well known. Such parasitic ele-
ments;, however,. serve no other purpose so far as be-

. coming active on other frequencies. Accordingly, each

active element, in conventional structures, is provided

with its. own. set of parasitic elements and even when:

the' latter are rendered comumon to a number of active
elements, an. ¢xpensive, cumbersome and inefficient an-

“tenna system must be provided.

_=;-§,_::__U115ited States Patent Office

- Teciprocal behavior makes possible the design of & re- . -
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it is the most imporiant object. of this invention, there-

fore, to provide a number of active elements in a single
arFay, s0 interconnected electrically as to render each
ajternately parasitic to the other, depending on which
is active, not only from the standpoint of providing ad-
ditive voltage directly, but from the standpoint of serv-

" ing in a refiection and/or directive capacity.

Another important object of this invention is the pro-
vision of antenna structure wherein the elements, when
operating parasitically, provide voltage gain for an ac-
tive clement by direct connection therewith and with
the feed line through proper phasing relationships.

.- A further important object of this invention is to pro-
vide an antenna array having & number of elements
each of a length correspending to a respective frequency,

critically spaced and interconnected with' proper pro-

portions and . electrical distances witlr a common feed

as
40

“

line; tor effgct the necessary phasing for accomplishing

the above mentioned resulis relative to gain and ouiput
voltages. :

50

. It is an- object 'of this invention to- provide an antenna

agray which can be used for reception or iransmission

_ on either of two oOr mere predetermined frequencies

and- which requires no manual adjustmaent at the anfenna
to accomiplish: a change from one. frequency to the
Gther. - i

© Many other minor objects, including details of con-

struction will be made: clear or become apparent as the

following. specification: progresses, reference being had
to the accompanying drawings, wherein:

Figure 1 is a top plan view of a multi-frequency array

made according te my present invention.
.. Fig. 2 is a side elevational: view thereof.

- Fig.-3 is-a praphic representation. of the voliage patterns
for two selected frequencies, L

. Previously, it has been necessary (o provide a separate
antenna array for each frequency employed. Such a

requirement has made operation on more than- one fre- .

quency prohibitive: {0 many users because of the cost

. and. difficulty: of installation of se¢parate antennas. It

is. natural to consider the possibility of one conventional
array having sufficiently broad frequency response to
cover iwo adjacent frequencies, but the -experiments in
tuning the elements fo obtain this result have not beea

i1
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successful. ~ Since the functioning of the parasitic cle- .

mepts is dependent on dimensions and. spacing of such
elements to provide the proper phasing, it is not. pos-
sible to have characteristic parasitic -behavior over a
range of frequencies which is any considerable percentage

of the fundamental frequency. ..

80

2

Nearly all of the properties possessed by an antenna
as a radiator or transmitter also apply when it is used

as a receiving antenna. Current and voltage distribu--

tion, impedance and resistance, and directional -char-
acter:st_lcs_al_'e the same in & receiving antenna as they
would be if it were used as a transmitting antenna. This

ceiving antenna of optimum performance based on the
same cousiderations going into .the design of a trans-
mitting antenna., Accordingly, as will hereinafter - be-
come apparent, in describing the antenna structure here-
of, it is to be understood that the array may be used
within the broad concepts of the invention with equal
advantages either for transmitting or receiving radio fre-
quency signals, Additionally, while the novel features
of Ihe array have been developed primarily because of
the dire need thereof in the field of television, it is not

limited to such use and may have tremendous importance .

to the radio field, as will become clear to those skifled
in the art. )

‘For purposes of description and illustration, a four
element array is shown. However, it is to be under-
stood that this invention is not to be limited as to the
number of elements employed, since anyone skilled in
the art is capable of adding elements to amplify the
signal received or transmitted.

in the following description of such an antesna, when
used for receplion, an active element shall be under-
stood 10 be an eiement which is connected to ihe feed-
line so that the voltage induced in it is delivered di-
rectly o the feed-line. A parasitic element shall be
undersiood to be an element which re-radiates its in-
duced veltage in such a way that voltage phases will
produce a desired result in the active element, sich as
addition, in the case of a director, and canceilation or
rejection, in the case of a reflector. The functioning
of & parasitic element as a reflector or as a director is
determined by its physical dimensions and spaciag irom
the active clement. :

A parasitic array, in general, consists of an active
clement, together with one or more parasitic elements,
designed to deliver a voltage by means of a feed-line to
some ceriain poini. The parasitic eiements are designed
te provide gain for siguals from ome direction and re-
jecuon of signals from some other direction, these ele-
meilts being designed ordinarily to provide gain in one
direction and rejcction from the opposite direction. In

.general, in such a parasitic array, the forward gain and

backward rejection can be maintained only over 4 very
narrow band of frequencies. Aan array made in accord-

ance with the principles hereof is, however, operative =

on two or more of such marrow band of frequencies.

Basically, the principle involved calls for a single ele- .

ment in an array to function in a dual way, both as
an active eiement on one frequency and as a parasitic
clement on a different frequency. In the simplest case,
such an array would consisi of two elements, one of
which acts as an active element on a frequency, fi, while
the other acts as a parasitic element on that frequency.
On some other frequency, f2, the first element would
act as a parasitic element, while the second would be
the active element for the frequency, f2. This is pos-

sible since the functioning as a parasitic’ element neces- -

sitates a length different from that of an- active element.
In this case, each of the elements is also an active ele-
ment and it is necessary to comnect each io the [eed-
line. This means that the two eclements have a direct

connection to each other, and this connection must be -
‘made in such a way that the voltages, both from the di-

rect connection and from the re-radiated signal, wiil
have the proper phase relation.

The antenna array chosen for illustration in- Figs.
1 and 2 of the drawing, is broadly designated by the
numeral 10 and includes an elongated supporting bar

- 12 that is horizontally disposed when the array 10 is

used in one common manne:. The supporting bar 12

is secured intermediate its ends to a vertical mast or

standard 14. - o . :
The array 10 illustrated is provided with four elements

% 16, 18,20 and 22, The clements 18 and 20 being known .

Patented Mar. 8, 1955
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in the trade as *“folded dipoles.” It is noted that ‘the
dipoles 18 and 20 are of differing lengths, that the
element 16 is longer than the dipole 18 and that the
i element 22 is shorter than dipole 20,
R that such lengths are critical, and, in the instance shown,
<477 7 - the length of dipole 18 has becn chosen to recsive or

U transmit radio signals having a frequency of 66-72 mega-
P cycles, while the length of dipole 28 has been chosen
4 v - to receive or transmit on 76-82 mepacycles. Likewiss,
the lengths of elements 16 and 22 should. be chosen to
render the same operative as a reflector and as a drrec-
tor respectively for the frequency ranges of the two pri.
mary elements 18 and 20. Such precise physical lengths
vary directly with the frequenc1es employed and are
well known to those skilled jn this field,

Thus, in the illustrated antenna 10, dipole 18 is 80
inches long, dipole 20 is 69 inches lone, reflector 16
e : has a length of 85 inches, and director 22 is preferably
i i 66 inches long.

Each dipole 18--20 includes a pair of spaced-apart
elongated, preferably tubular members 24 and 26 re-
spectively, of metallic or other conducting material, to-
gether with a center member of the same length in spaced
parallelism with the outermost members 24 and 26, as
the case may be. In a folded dipole such cenfer member
‘consists of a left scgment 28 and a right segment 3f
for element 18, as well as a left segment 32 and a right
segment 34 for the element 20. The three members
of each dipole 18—20 are interconnected efectrically
b - at the outermost ends in any snitable manner such as
Sb o vio. by metallic plates 36. Proper operation demands, how-
w0 Uil vever, that the Teft and tight segments be electucally

Tt is well known -

10
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chstance between the center segment of dipole 20 and
director 22 or approximately 20 inches.

All of the above dimensions may be varied within
virtually infinite ranges but with the distance between
the dipoles chosen, proper ph'mmg can he establishing
only by effecting a proper railo of electrical lengths
between the dipoles through conductors 48, 50, 52 and
54, 1In the present instance, the electrical distance from
the outermost end of segment 34 (adjacent its plate
36) to its clip 46 and thence through conductor 52
to post 44 is equal to the electrical distance from the
outermost end of segment 39 to post 42 through con-
ductor 48, Likewise, the electrical distance from the
outer end of segment 32 through conductor 54, to post
42, is equal to the electrical distance from the outermost
end of sesment 28 to post 44 via conductor 50. Such
1 to 1 ratio varies directly with the chosen distance

‘between the dipoles and even with the precise location

of the terminal posts 42 and 44 relative to the dipoles.
In the present antenna, such posts are co-planar with
the dipoles and spaced approximately 7%%2 inches from
the segments 28—30.

Tt is well apprecmtcd in. this field that no precise
formula can be set forth for establishing the proper
phasing_relationship prodnced by the dimensions and
ratios above set forth. Thus, changing of the disiance
between the dipoles ma¥ T&q

lowatrd or away from the dipole or_in another

. §uch factors as the diameters of the members form-

. ‘separated at their proximal ends and thus thers is pro- .

vided in the present construction, tubular insulators 38
telescopically -receiving the segments and serving as a
means of joinder thereof to the bar 12.
Following the principles of this invention, the center
segments of the dipoles 18 and 20, must be joined with
. each other electrically and with a feed-line (not shown)
-whether the latter serves to supply voltages to a receiver
or to receive voltages from a transmitter. To this end.
a terminal bar 40 of insulating material is secured to
S bar 12 between the elements-18 and 20 for mounting
Les.i 0 a palr of spaced terminal posts 42 and 44, one conductor
w0 of the feed-line being joined to each post 42-44 re-
-spectively.
Each segment 28—30—32—34 is provided with a

‘conductible clamp 46 adiacent the corresponding tube ..
38 serving as a means for joining such sepments with the

posts 42 and 44 and thus with the feed-line. A con-
ductor 48 joins segment 30 with post 42; a conductor
50 connects segment 28 and post 44; a conducting line
- 52 is attached to segment 34 and to post 44; and a fourth
- conductor 54 joins the seament 32 with the post 42. It is
-'thus seen that, in fhe illustrated -array 19, condoctors
- 82 and 534 are transposed between element 20 and the
feed-line connecied to posts 42 and 44.
As above indicated. the purposes of such arrangement
include rendering the elements 1§ and 20 aHernately ac-
tive on their respective freqnencies within a single bay.
However, by following certain imoortant considerations,
the other element is not completely inactivated, but
. serves to provide an appreciable voltaze pain for the
active element, nof only through parasitic functioning,.
-, but by direct inducement to the feed-line or, in the case
-of use with a transmitter, to the atmasphere. Tt is thus
‘clear that in order to render the elements 18 and 20
mutnally cooperative in this respect, a proper phasiog
. relationship must be established therebetween.
With the lengths of dipoles 18 and 29 chosen for the
above mentioned frequenmes, it has been found pref-
erable to space the same at a distance equal to one-tenth
of the average of the wave lengths of dipoles 18 and
- 20. -Accordingly, the distance between the center seg-
RN ments of dlpotes 18 and 20 js approximately 22 inches.

AR The spacing and lengths -of the elements 16 and 22
which are purely parasitic are desiined to provide the

high forward gain, broad frequency response, and high
- front-to-back ratio. To this end, the distance between
reflector 16 and the center element of dipole I8 should
be equal to approximatcly one-tenth of. the wave length
- of the latter or substantially 25 inches.’ ‘The same pro-
- portion has been found preferable in establishing the

1)

40
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50

60

- best compromise between three primary objectives, i. e.,

80

85

ing a part of the dipoles, the widths thereof, the elec-

trical resistance of the interconnecting conductors, and

so forth, may also affect the desired phasing char-.

acteristics. To this end, it is also recognized that in
some constructions, the transposition between conductors
52 and 54 must be eliminated to effect the results of the
present invention,

Extensive tests have proved that the operation of

.antenna array 10 is substantially as Tollows:

Assuming first that’ dipole 18 is rendered active on
its particular frequency, even at maximum efficiency, it
will deliver litfle more than fifty percent of the induced
voltage to the feed-line through posts 42 and 44, Since
an_active element has some of the necessary character-
istics of a parasitic element, the remaining voltage is, in
a large part, re-radiated. Such re-radiated voltages are

directed to a considerable extent to the inactive dipole .. .-°

20, and induced thereby through segments 32—34 and
conductors 52—54 to the fesd-line to provide gain in the
output voltage of dipole. 18. In addition, added volt-
ages on the frequency of dipole X8 are received di-
rectly by the dipole 20 and fed to the feedline to provide

& additive effect.

Such operation on the part of mactwc dipole 20 is

made possible solely because of, the fact that proper -

phasing is provided in the connection of the dipoles with
each other and with the feed-line while maintaining the

“critical values above described, In absence of a proper

chommg of the distance between the dipoles, the para-
sitic effect wonld be seriously affected. And, without
proper phasing, the voltages received by dipole 20 either
directly or by re-radlatlon from dipole 18 would not pro-
duce the desired gain in the feed-line. :

It is seen therefore, that when dipole 18 is active, its
operation is enhanced not only by element 16 operating
as a reflector and element 22 as a director, but by the
dipole 20 also operating as ‘a director but inducing its
received voltages directly to the feed-line.

Conversely, when the dipole 20 is active on its fre-
quency, the dipole 18 operates parasitically as a reflector
for cancelling undesired signals from other directions.
However, in such instance, the dipole 18 receives voit-
ages that are re-radiated by dipole 20 and also receives
directly voltages corresponding to the frequency of d1pole
20, both of which are impressed upon the feed-line to
prowde a very significant and extremely important addi-

. tive effect.

It can now be understood why the precise physical
characterlstlcs of antenna 10, as illustrated in the draw-
ing have no importance whatever to the principles in-
volved herem.

LHona atlong _AS_Vay gt e _electrical d:st'mce Ce
rauo above Set [or . ot re—gos tmmng C' CIMmiIna O5(S
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most likely 'be arranged vertically.
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- more adjacent frequencies is overcome.
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ch as segments 30 and 34 mounted on & suitable sup-
port 12, may be coupled together and to a feed-line irre-
spective of the position of the point of connection with
the feed-ling, in which case such active elements would

9,708,840

and whether or not the additive elements 16 or 22 ar
DHZE =TI STDIEEt ToTm, & DAit Of ACLIVE eements
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Finaily, the number of reflectors and directors may be
varfed as desired. _ ]

Antenna 10, therefore, is characterized by its_high
gaim, sharp lobe patiern, high -front-to-back Tatio and
tow vertical 'wave angle responge,  Figuré '3 of the draw-
ing shows graphically voltage lobes 56 and 58 for the
frequencies of dipoles 18 and 20 respectively, it being
noted that the front-to-back ratio is high and remains
above 20 decibels from the carrier. wave for the fre-
quency of dipole 18 through the carrier frequency of
dipole 20. )

Through use of the antenna structure hereof, the
problem of attempting to produce a singie bay having
sufficiently broad frequency response to cover two or
Irrespective of
the fact that the functioning of parasitic elements is de-
pendent upon dimensions and spacing to provide proper
phasing, rendering cost and installation difficulties pro-
hibitive, particularly in fringe -areas, in order to cover
a wide range of frequencies, following the principles of
this invention affords excellent parasitic behavior in a
single bay. : ) ‘

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

1. A muliiclement, multifrequency, unidirectional,

broadside antenna array adapted for high gain operation

selectively on any one of a number of separated, distinct

" frequency channels, throughout the respective band

widths thereof, with each channel centered about a single
predetermined frequency, by minimizing losses of re-
radiated energies, and notwithstanding any inherent im-
pedance mismatching resulting from different self-im-
pedances of the elements, said single predetermined fre-
quencies being different and separated, said antenna ar-
-Tay comprising a plurality of antenna elements, each of
said elements being self-resonant to a different one of
said single predetermined frequencies and the elements
progressively decreasing in electrical length as one end
of the array is approached, whereby the frequencies to
which the same are tunmed are progressively higher as
said one end of the array is approached, each efement
having conductor means coupled thereto; structure
mounting said elements against relative movement and
in predetermined spaced relationship, whereby to eleciro-
magnetically couple each element with the remaining
elements and thereby render each a parasitic element at
the resonant frequencies of the remaining elements in
order to utilize a substantial portion of said reradiated
energies; and transmission line terminal means coupled
with said conductor means to render each of said ele-
ments a -driven element on its respective resonant fre-
quency.

2. A multiclement, multifrequency, unidirectional,
broadside antenna array adapted for high gain operation
selectively on any one of a number of separated, distinct
frequency channels, throughout the respective band widths

5
20
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thereof, with each channel centered about a single pre- -

determined frequency, by minimizing losses of reradiated
energies, and notwithstanding any inherent impedance
mismatching resulting from different self-impedances of

- the elements, said single predetermined frequencies being

different and separated, said antenna array comprising a

" plurality of antenna elements, each of said ¢lements be-

ing self-resonant to a different one of said single prede-
termined frequencies and the elements progressively de-
creasing in electrical length as one end of the array is ap-
proached, whereby the frequencies to which the same are
tuned are progressively higher as said one end of the

_array is approached; structure mounting said elements

againsgt relative movement and in predetermined spaced

75
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relationship, whereby to electro-magnetically couple each
element with the remaining elements and thereby render -
cach a parasitic clement at the resonant frequencies of
the remaining elements in vrder to utilize a substantial
portion of said reradiated energies; transmission line ter-
minal means; and means for rendering each of said ele-
ments a driven element on ils respective rescnant fre-
quency and comprising conductor means for each efe-
ment respectively, coupling the elements with the traps-
mission line terminal means and provided with prede-
termined electrical lengths for delivering voltages carried
thereby in phase.

# 3. A muitielement, multifrequency, unidirectional,

“broadside antenna array adapted for high pgain operation
selectively on any one of a number of separated, distinct
frequency chaimels, throughout the respective band
widths. thercof, with each channel centered about a single

predetermined frequency, by minimizing losses of re- .

radiated energies, and notwithstanding any inherent. im-
pedance mismatching resulting from different self-im-
pedances of_ the elemenits, said single predetermined fre-
quencies being difierent and separated, said antenna ar-
ray comprising a plurality of elongated antenna efements
having paraliel, longitudinal axes and median, transverse,
aligned axes, said axes all being in a common horizonial
plane, each of said elements being self-resonant to a
different one of said single predetermined frequencies
and the eciements progressively decreasing in length as
one end of the array is approached, whereby the fre-
quencies to which the same are tuned are progressively
higher as said one ¢nd of the array is approached, each
element having a pair of colinear, quarter-wave segments,
each segment having a conductor coupled thereto and dis-
posed to render each clement a cenier-fed, half-wave
dipole; structure mounting said elements-agamst relative
movement and in predetermined spaced  rclationship,
whereby to electro-magnetically couple each element with
the remaining elements and thereby render each a para-
sitic element at the resonant frequencies of the remain-
ing elements in order to utilize a substantial portion of

" said reradiated energies; and a pair of spaced, fransmis-

sion line terminals spaced from said elements and con-
nected directly with said conductors to render each of
said elements a driven element on its respective resonant
frequency. :

4. A dual element, dual frequency, unidirectional,
broadside antenna array adapted for high gain operation
alternately on either of a pair of separated, distinct fre-
quency channels, throughout the respective band widths
thereof, with each channel centered about a single, pré-
determined frequency, by minimizing losses of reradiat-
ed energies, and notwithstanding any inherent impedance
mismatching resulting from different self-impedances of

_the elements, said single predetermined frequencies be-
ing different and separated, said antenna array compris-
ing a pair of elongated antenna elements having parallel,
longitudinal axes and median, -transverse, aligned axes,
said axes all being in a common plane, each of said ele~ -
ments being self-resonant to a different one of said single
predetermined frequencies, one element being longer
than the other, whereby the frequency to which it is
tuned is lower than the frequency to which said other
clement is tuned, each element having a pair of colinear,
quarter-wave segments; structure mounting said elements
against relative movement with the shorter element ahead
of the longer element and in predetermined spaced rela-
tionship, whereby to electro-magnetically couple each
element with the other and thereby render the shorter ele-
ment a parasitic director for the longer element at the
resonant frequency of the latter and render the longer

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

5. A dual element, dual frequency, uaidirectional,
broadside antenna array adapted for high gain operation
alternately on either of a pair of separated, distinct fre-
quency channels, throughout the respective band widths
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thereof, with each 'channel centered about a single, pre-

determined frequency, by minimizing losses of reradiat-

ed energies, and notwithstanding any inherent impedance .

mismatching resulting from different self-impedances of
the elements, said single predetermined frequencies being

different and separated, said antcnna array comprising a-

pair of elongated antenpa elements having parallel, longi-

 tidinal axes and median, transverse, aligned axes, said

axes all being in a common horizontal plane, each of
said elements being self-resonant to a different one of
said single predetermined frequencies, one element being
jonger than the other, whereby the frequency to which
it is tuned is lower than the frequency to which said
other element is tuned, each element having a pair of co-
linear, quarter-wave scgments, each segment having a
conductor coupled thereto and disposed- to render each
element a center-fed, half-wave dipole; structure mount-
ing said elements against relative movement with the
shorter element ahead of the longer element and in pre-
determined spaced relationship, whereby to electro-mag-
netically couple each clement with the other and thereby
render the shorter element a parasitic director for the
longer element at thé resonant frequency of the latter
and render the longer element a parasitic reflector for
the shorter element at the resonant frequency of the

10

15.

20

: 8

latter in order to utilize a substantial portion of said re-
radiated energies; and a pair of spaced, transmission line
terminals spaced from said elements and connected di-
rectly with said conductors to render each of said ele-
ments a driven element on its respective resonant fre-
quency, the conrductors of the shorter element being
longer than the conductors of the longer element, the
electrical lengith of each scgment of the longer element

plus the electrical length of its conductor being substan-

tially the same as the electrical length of each segment of
the shorter element plus the electrical length of the con-
ductor of the latter.
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3
members 1-1°, 20-20" may be adjusted as-a unit for both
electrical impedance-matching purposes and . appropriate
pivoting action for reception-direction adjustment, the
length of the preferably diverging extension lines 20, 207
is made substantially equal to the length of the rigid an-
tenna-supporting conductors 1, 1",

If VHF reception is also to be provided, it has been
found that minimal inferference is caused by the antenna
of the present invention if V-type VHF dipoles 30 are
mounted on the base forward of the pivoted clamp 6 and
with a sufficient included angle in the V to contain the
array of the invention.

Further modifications will occur to those skilled in the
art and all such are considered to fall within the spirit and
scope of the invention as defined in the appended claims.

What is claimed is: |

1. An antenna for ultra-high-frequency operation and
the like, having, in combination, a pair of rigid conductors

10

15

held spaced a predetermined vertical distance apart in a :

vertical plane, first and second pluralities of horizontal
dipole elements lying in corresponding first and second
vertically spaced horizontal planes containing the respec-

20

4

ing conductive extensions of said conductors mechanical-
ly secured in rigid spaced-apart relation at an end thereof,
the transmission-line connecting means and the diverging
conductive extensions -being combined and extending
downward . from the said one end to include ant acute
angle Between the dipole carrying conductors and their
extensions.

3. An antennoa as claimed in claim 2 and in which the
conductive extensions are clamped at their free ends
against relative movement with the clamp being pivotally
mounted upon a base to permit adjustment, as a unit, of
the dipole-carrying ¢onductors and their extensions.

4, An antenna as claimed in claim 3 and in which a
pair of V-type dipole elements for different frequency re-
ception, are mounted on the said base -forward of the

pivotal clamp, with the said horizontal dipole elements : !

contained within the V,

5. An antenna for operation over a predetermined fre- |

_ quency band, having, in combination, a pair of rigid longi-

tudinal conductors held spaced a predetermined vertical

_ distance apart in a vertical plane, first and second plu-

tive conductors, the dipole elements extending from op- -

posite sides of esach conductor at successive points there-
along with dipole elements connected to one conductor

extending in opposite horizontal directions to the corre- -

sponding dipole elements of the other conductor, the
length of the dipole elements successively increasing from
one end of the conductors towards the other end thereof,
means for connecting a parallel-wire transmission line to
the said one end of the conductors and means for mount-
ing the antenna comprising a further pair of rigid diverg-
ing conductive extensions of said conductors mechanical-
1y secured in rigid spaced-apart relation at an end thereof,
the said diverging conductive extensions being provided
at the said other end of the pair of rigid conductors and
each comprising a pair of horizontally spaced conductors
terminally provided with a vertical loop, and the said me-
- chanical securing means comprising mast-strapping means
for strapping the said vertical loops, and the distance of

30

35
- ane eid, and means for mounting the anfenna at a region
of the said conductors remote from the said one end,
- further rigid insulating means being provided for securing
ithe ,ﬁ;ald longitudinal conductors mechamcally in rigid

40

the said mast.strapping loops from the said other end -

being comparable to the distance between the longest and
next-to-longest pairs of dipole elements of the antenna.

2. An antenna for ultra-high-frequency operation and
the like, having, in combination, a pair of rigid conductors
held spaced a predetermined wvertical distance apart in a
vertical plane, first and second pluralities of horizontal
dipole' elements lying in corresponding first and second
vertically spaced horizontal planes containing the respec-
five conductors, the dipole elements extending from op-
posite sides of each conductor at successive points there-
along ‘with: dipole elements connected to one conducior
extending in opposite horizontal directions to the corre-
sponding dipole elements of the other conductor, the
length of the dipole elements successively increasing from
one end. of the: conductors {owards the other end thereof,
means for connecting a parallel-wiré transmission line to
the said one end of the conductors and means for mount-
ing the antenna comprising a further pair of rigid diverg-

45

a0

53

ralities of dipole elements lying in corresponding first and

second vertically spaced horizontal planes containing the

respective conductors, ihe dipole elaments extending from.

opposite sides of and transversely at an angle to each con
ductor at successive points therealong with dipole ele

ments connected to one conductor extending in opposite -
direction to the corresponding dipole elements of the other
conductor, the length 'of the dipole elements successively: -

increasing from one end of the conductors towards the

other end thereof, means for connecting a parallel-wire .

transmission line to the said one end of the conductors,
rigid insulating means securing the said connecting means
mechanically in spaced-apart relation and connected with
means for supporting the transmission line near the said

spaced-apart relation riear the said region, the said verti-
cal distance being less than the distances between the said
successive points and less than the wavelengths of the
said band,

6. An antenna as claimed in claim 2 and in which the
lengths of the said conductors and of their extensions
are substantially equal,
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\ The present invention relates to directive antennas and,
ore specifically, to antennas adapied for receiving very
$igh frequencies, such as the ultra-high-frequency tele-
ision band.
T Numerous types of antenpas have been evolved for
broad-band directive radio and television reception in-
¢ludmg driven arrays, Yagi-type arrays, log periodic linear
nd V-type antennas, helical antennas and other config-
E’ratious. The problems of mounting such antennas upon
asts for outdoor operation or upon portable structures
dapted for directional adjustment in connection with in-
*loor reception have, however, long plagued the art; the
mountmg and adjusting structures introducing” “ghosts™
and other deleterious electrical field-pattern aberrations
bver the band. It is to the improvement of such mounting
structures and the minimizing of electrical interfering ef-
fects gver a wide band of frequencies, including stabilizing
f outdoor performance and providing for ready adjusta-
bility in indoor performance, that the present invention is
primarily directed.
A further object of the invention is to provide a new
and improved antenna’ pariicularly adapted for ultra-high-
frequency television reception.
Stil another object is to provide a novel antedna of
improved performance for more general use, also.
Other objects will be made more evident hereinafter
and will be particolazly pointed out in the appended
claims. In summary, however, the invention contemplales
a pair of rigid conductors held spaced a predetermined
vertical distance apart in a vertical plane, first and second
pluralities of horizontal dipole elements lying in corre-
sponding first and second vertically spaced horizontal
planes containing the respective conductors, the dipole
elements extending from opposite sides of each conductor
at successive points therealong with dipole elements con-
4 nected to one conductor extending in opposite horizontal
" directions to the corresponding dipole elements of the
: other conductor, the length of the dipole elements suc-
i cessively increasing from one end of the conductors to-
* wards the other end thereof, means for feeding the energy
received by the antenna at the said one end of the con-
‘| ductors, and means for mounting the antenna comprising
& further pair of rigid, preferably diverging, conductive
| extensions of the said conductors mechanically secured
in rigid spaced-apart relation at the end thereol. Furzher
preferred details are hereinafter set forth,
! The invention will now be described in connection with
. the accompanying drawing, FIG. 1 of which is an iso-

| metric view of an outdoor preferred embodiment thereof;
s and
. FIG. 2 is a similar view of a modified indoor version.

Referring to FIG. 1, the anfenna comprises a, pair of
rigid conductors 1, 1” held spaced apart a predetérmined
vertical distance in a vertical plane by forward and rear-
ward insulating clamps 2 and 4. While the terms “verti-
i cal” and “horizontal” as herein employed describe the pre-
¢ ferred orientation for ultra-high-frequency television re-
. ception, they are intetided more generically to be illustra-
i " tive of relative orientations without being confined to ac-
tual direction. Similarly, though the invention is de-
cribed in connection with radio-wave reception, the an-
tenna may also be used for transmission, if desired, as is
well known.
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2.

Utilike priot-art artays, including Yagi arcays, conven-
tional log-periodic structure and the like, first and second
pluralities of horizontal dipole elements 5, 7, 9 . . . 11
and 5, 7', 9, ., 11 are provided, lying in correspond-
ing first and second vertically spaced horizontal planes
{and I cOnta:nln& the respective longitudinal conductors
1 and 1”7 Ths dipole elements are sbown angtlarly ex-
fendifig’ tlansversely from opposiie sides of each conductor
at successive points therealong. The dipole elements
connected to one conductor, moreover, extend in opposite
horizontal directions 10 the corresponding dipole elements
of the other conductor {such as 5 to the right 5 to the left;
7 to the right, 7' to the left; and so0 on). The length of
the dipole elements preferably successively increases from
one end (5, 5 being shortest) towards the other end (LI,
11’ being longest), as is well known, to provide direc-
tivity. A parallel-wire transmission line TL is connected
at looped terminal portions 1" and 1" beyond the clamp
2 that secures the connecting portions 1” and 1'” in
spaced-apart relation, extending outside or to the left of
the smallest dipole elements 5, 5'. The line TL may be
supported below the antenna by depending guides 2’ and
4’ in the respective clamps 2 and 4, the latter being shown
positioned near the largest dipole elements 11, 11,

The antenna of FIG. 1 is mounted upon a mast M
through the use of pairs of horizontally spaced condactor-
loop: extensions 10 and 10, shown extending to the right
beyond the longest dipole elements 11, 11’. The exten-
sions 10, 10, respectively, terminate in upwardly and
downwardly extending vertical loops 12 gnd 12’ that may
be transversely curved to fit the mast M, as shown, and
are securely mechanically strapped at 14 and 14° to the
mast to hold the system 11’ in rigid spaced-apart relation
at the mast end. Further to aid in mechanical stability,
the extension 10°, while in part initially extending in the
lower horizontal plane I, diverges downwardly at 10",
Fortuitously, this mechanical stability-providing diverging
construction has been found minimally to affect the elec-
trical field pattern, particularly if the length of the exten-
sion between the longest elements 11, 11’ and the mast M
is made comparable to the separation along conductors
1 and 1’ of the last dapole elements 11 from the next-to-the-
last element, to its [eft in FIG. 1. Minimal field abbera-
tions and “ghost” reflections over the complete ultra-
high-frequency band, for example, has been thus attained
with the above construction, together with satisfactory
broad-band impedance matching, provided further that
the vertical separation distance of the rigid conductors
1, 17 is kept less than the average distance between suc-
cessive dipole elements (preferably the order of an inch
for UHF band operation}, and which, in turn, is kept
much less than the wavelengths involved, as is well known.
At the UHF channel 47 frequency, for example (671
megacycles), a 20 decibel front-fo-back ratio has been
obtained with this construction, providing about a 36-
degree half-power horizontal beam width and no detect-
abie forward secondary lobes.

This same general type of construction has also been
found admirably suited for indoor direction adjustable
antennas, as shown in FIG, 2. In this embodiment, how-
ever, the small-dipole end of the antenna is used not only
for the connection to the transmission line, but also for
the support-providing extensions. These extensions are
illustrated as rigid conductors 20 and 20’ depending at
preferably an acute angle below the antenna at the in-
sulating clamp 2 and slightly diverging for mechanical
and impedance-matching purposes, being clamped at their
bottom or free ends by a further insulating clamp 6. The
transmission line TL is thus connected to the conductors
1 and 1" by these combined extension-supporting and
transmission-line feed members 28, .20, The clamp 6 is
pivoted at 6 to a bracket carried by a base 22 so that the






