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LAwW OFFICES

PATENTS - TRADEMARKS « COPYRIGHTS
TELEPHOMNE 726-800%86

105 W. ADAMS STREET * CHICAGO, ILLINOIS, U.5.A. 60603 - - i - . AREA CODE 312

CABLE, SILCAS
LARVING SILVERMAN

MYRON C.CASS February 2, 1967

SIDNEY N.FOX
GERALD R. HIBNICK, IND. BAR

- Qur Ref. 6=418

Richard S§. Phillips, Esq.

Hofgren, Brady, Wegner, Allen,
Stellman & McCord

20 North Wacker Drive

Chicago, Illinois 60606

"Re: UIF v. BT v. JFD - Civil Action No. 66 C 567

Dear Dick:

Continued search for materials which you requested has
located blueprints of JFD antennas and parts therefor which
are proposed to be used in attacking validity of the B-T
patent in suit. With respect to the enclosed JFD drawings

52720, 52730 and 50451, I am advised that the drawings were
made after each of the mechanlcal components illustrated had
been designed and the tools built. Obviously, this would be
long after the research and development work was done with
respect to the components. I am advised that these assembly
drawings would have been made sometime between nine months to
one year after the original development of the project.

Per our agreement, dimensions of the antenna elements
have been removed.

With respect to the enclosed JFD drawings 11881-0101 and
01201140, there is shown a strain relief member used since the

mlddfe of 1962 and is still in use on JFD antenna model 10Y1013G
illustrated.

Very truly yours,
SILVERMAN & CASS

MCC/gm
Encl.
cc: Basil P. Mamn, Esq. .




' Me. Robert H. Rines
. ‘‘Rines and Rines
* Ho.. Ten Post Office Square

i _tion on Wednesday.

‘ ~'33?:iag-7

5 : ; Febr#af§f6;_1§67 iQ L

| '__.-':Boston, M&ssaehusetts 02109
L _RE I v. BT v._JFD

- I enclase a eap;r of a letter fz*am Cass t:}gether
with c::pieﬂ of JFD drawings which purportedly show twin

" poom anfennas early in 1964, There 13, alsso a part &rawing Lo

-far a 3train relief member.

I am &ending a set of the drawings to Tke! also 33,

'thaﬁ hé' can bring them. along 1f he atﬁends Finkla* deposi<

R I als:: emlose another notice af prisr

= _Enelosurea "

- eer Mz'. I. 3. Blander (with enclosums)




AXEL A.HHOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B.-MeCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON
TED E.KILLINGSWORTH
CHARLES L. ROWE
JAMES R.SWEENEY
W. E.RECKTENWALD
J.R.STAFLETCN

LAW OFFICES

TELEPHONE
FINANGIAL 8-1630
AREA CODE 3)2

HoFGREN.WEGNER, ALLEN, STELLMAN & McCoORD

20 NORTH WACKER BPRIVE

CHICAGO 0606

oectober 17, 1967

WILLIAM R.McNAIR
JOHN F. MILNAMOW
DILLIS V. ALLEN

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

Mr. Rebert H. Rines

Rines and Rlnes

No, Ten Post O0f'fice Square
Boston, Massachusetts 02109

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

We are seheduled to report for trial eall again
next Monday. The eriminal trial is still going on, although
it may go to the jury before the week is over. Judge Hoff-
man's c¢lerk is no help at all. He says te check back .
Thursday or Friday and he will tell us whether we should
be prepared to start the trial on Monday. I have ftalked
with an attorney involved in the antitrust case which has
been aghead of us. They will put over to November 15

~ because of the illness of a prineipal trial counsel. I
have been unable to reach the attorney involved in the
other patent case which was also ahead of you. As soon
as I learn the present status of his case, I will let you
know. I will let you know Thursday or Friday whether you
should plan to be here Monday.

Very truly yours,

Y

Richard 3. Phillips

R3P:lag
I. 3. Blonder

¢ey  Mr.

RECEIVED

'ua i%} qﬂ?
RINES 41D RINES

NO. TEM DISY foatony fhg, Buwd TON




LAW OFFiICES

AXEL A.-HOFGREN TELEFHONE

ERNEST A WEGNER HOFGREN.WEGNER, ALLEN, STELLMAN & McCORD CINANGIAL Bl B30

JOHN REX ALLEN

WILLIAM J. STELLMAN

JOHN B. MecORD 20 NORTH WACKER DRIVE
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWGRTH

CHARLES L.ROWE :

JAMES R SWEENEY . Oebober 19 3 196?
W. E_RECKTENWALD

1. R.STAPLETON

WILLIAM R.McNAIR

JOHN B MILNAMOW

DILLIS V. ALLEN

W. AL VAN SANTEN, JR.

JOHN R-HOFFMAN

AREA CODE 212

CHICAGO 60606

VIA ATR MAIL

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Sguare
Boston, Massachusetts 02109

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

* I enclose copies of an affidavit and motion for
rescheduling the trial., I understand you will be back in
your office tomorrow afternoon. Please call me as soon
as possible with your comments and suggestiong. The papers
have to be served on opposing counsel by four o'clock and
with the Judge's clerk by 4:30 in order to present the
motion on Monday. I need more information on your trip.

If it is merely a vacation, Hoffman won't pay any attention
to it, and I den't want to put 1t in the affidavit. On

the other hand, 1f you are there on businesgs that can't
wait, it may be helpful

Yours very btruly,

g

Richard 8., Phillips

RSP:iag

* Enclosures

333

RECEIVED
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AAFL A-HOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN i
WILLIAM J. STELLMAN"
JOHN B.McCORD
BRADFORD WILES
JAMES €.WOO0D
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLOYD W. MASON

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

W. E.RECKTENWALD

. J.R.STAPLETON

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

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

VIA AIR MATL

Mr. Robért H, Rines
Rines and Rines

" LAW OFFICES

HoFGREN. WEGNER, ALLEN, STELLMAN & McCoRrD

20 NORTH WACKER DRIVE
CHICAGO E0E606

October 2%, 1967

No. Ten Post Offilce Square
Boston, Massachusetts 02109

~ RE
Dear Bob:

UIF v, BT v. JFD

TELEPHONE
. FINANCIAL 6-1830
AREA CODRE 312

After I talked wilth you I talked with an attorney
involved in one of the cases which 1s still ghead of yours.
As nearly as we can estimate at this time, when the present
eriminal case is completed (possibly this week), a patent
infringement sult will go %o trial and last for probably
Following this is a private antitrust
action, presently scheduled for November 15, which may take
as long as four to slx weeks.

twe te three weeks,

When ﬁhese two cases have been completed, Judge
Hoffman will be extremely anxious to try your case as 1t

will then be the oldest on his calendar.

I will keep you

adviged from time to time, but I recommend very strongly
that you and Ike keep your calendars elear from the middle

of December on.

R3P:lag

Very truly yours,

P

Richard 8. Phillips

ce:  Mr., I. 3. Blonder

A -
-nal, SCGTON




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

T RLJOHN, REX ALLEN

LAW OFFICES

TELEPHONE
FINANGIAL &-1830
AREA CODE 312

" AXEL A MOFGREN
WILLIAK J. STELLMAN 20 NORTH WACKER DRIVE

JOHMN B-MeCORD

BRADFORD WILES

JAMES C.WOOD CHICAGO 80606

STANLEY <. DALTON !
RICHARD S.PHILLIPS . /

LLOYD W. MASON
TED E.KILLINGSWORTH : =

CHARLES L. ROWE N o
R octover 20, 1967 T T 7

J.R.STAFLETON

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

Mr. Robert H. Rines

Rines and Rines
- No, Ten Post Office Square

Boston, Massachusetts 02109 _
RE: UI¥ v. BT v. JFD
Dear Beob:

* I enclose copiles of the notice, motion and
affidavit in connection with the above.

I talked with John Pearn's loeal counsel and
found that Judge Lynch has again postponed a planned
meeting for the announcement of his decision on the
motions, and a pretrial conference. It is now seheduled
for next Friday, October 27. I will be out of town but
Mr., Wyss will let my secretary know what happens and she
will write you. '

Very truly yours,

T el

Riechard S, Phillips

RSP:iag

* Enclosures

RINES AND RINES

£ snUaiE, BOSTON
W0, TEY POST FOICT sijunng, 2




BLONDER . TONG—UE LABORATORIES INC.

9 ALLING STREET, NEWARK, NEW JERSEY 07102 - (201) 622-8151

October 27, 1967

Mr, Robert Rines
10 Post Office Square
Boston, Massachusetts

Dear Bob,

I am attaching a transcript of the interviews conducted by my assistant
with various people on the subject of JFD piracy., I have checked and
underlined those areas which may .be pertinent. I am including the entire
interview report so that you get a true picture of what happened in case
there are any problems presented at the trial,

You will note that there are very few direct comments or first-hand
knowledge of the piracy., The evidence is primarily circumstantial
with the best witness being me,

1f there is anything else we can do to give you additional help, please
telephone,

Sincerely,

Sheldon Williams
Vice President - Persomnel
SW:gfb

?:ECEH/FD




October 19, 1967
Sheldon Williams spoke to Ed Elizondo on the telephone on October 14, 1967,

I asked him point-blank how come he took the job at JFD. He said that Tom
Shea, Manager of the MATV Division at JFD, had contacted him several times
and asked him to come to JFD and that he finally did meet with Tom, who
played up a rather glorified position which turned out to be more in
imagination than in reality,

I do not think that Ed would testify, Ed said that onee at JFD he called
Abe Schenfeld at Tom's request. '




October 19, 1967

" Sheldon Williams spoke to Abe .Schenfeld the day he left B~T's. employ (6/3/67),.

When I querried Abe about whether he had approached JFD .or whether JFD had
approached him, he hedged and refused to answer. Inspite of several requests,
I could not get him to give me a yes or no answer, His behavior lead me to
‘believe that he had been .recruited and this was later confirmed by Ed Elizondo,




October 19,. 1967

I spoke to Graham Sisson many times prior to his departure, '.He told .me that
Tom Shea had been after him to come and join JFD for some months, Graham-
informed me that Tom wined and dined him at the .June Parts Show trying to
convince Graham to come, Tom repeated the cajolery.throughout the months
of August and September. '

Sheldon Williams




October 25, 1967

Spoke with Jerry Cohn about Graham Sisson on 10/25/67 (at Alpha Wire).

Jerry could only tell me what happened before he left (August 25th). He
related the following facts: At the New Show in Chicago, Graham had a

 disagreement with Leon Knize, Graham was upset because of the operating

conditions under which he worked. He wanted a West Coast office and a
central warehouse, better communications with the main office, and a more—
defined, operational program, Graham, however, did get a salary increase;
but the rest of his grievances went virtually unanswered, Jerry did not
know whether Graham was approached by JED, because he did not talk to him-

‘at that particular time and has mot since, Jerry, himself, .admitted that
‘he went to JFD for a job., He ended.our conversation Wlth...'Where else
- ig there to go really? There are only a handful of companies in this

area which ‘deal . in the same product line, SOe4eee




October 25, 1967

Gail Bogues spoke with George Scherer on 10/24/67 about Abe.Schenfeld,

George did not know the specifics about Abe's leaving. Heé spoke to‘Abe
in a general way; but,Abe, of course, did not mention whether he was
approached by JFD or not.‘jseorge felt that if JFD.were going to approach
anyone . in Engineering, it would be Ed or Abe. He felt that it was more
than ‘a coincideénce that both left within a short time of eaCh"OthEEE]

Spoke with George Scherer on 10/23/67 about’ Ed Elizondo,

George spoke of Ed's dissatisfaction with the job and his growing boredom
with the scope of his job, He felt that it would have ‘been only a matter
of time before Ed left on his own. In fact, he feels that he filed an
application at BCA before taking the job at JFD. {As far as JFD is
concerned, he does not know whether JFD approached Ed or whether he.
applied there, also., Ed never told George how . he got the job, and George
never heard from anyone else in the lab anything that would lead him to
have -firm convictions that Ed was pirate But, George felt that Ed would
have been sworn to secrecy anywayse :

Spoke With.Geqrge.Scherer on 10/24/67 about Bob Mankedick,

.George heard about Bob's leaving through the grapevine and did not speak

to Bob personally about how he left BT, ' He was aware that Bob was very -
unhappy about three fellows in the lab receiving sizeable increases. when

he did not get anything, Bob .felt that he was. doing the same work as they were
and was getting the raw end of the stick, Because of this dissatisfaction,
he was a perfect candidate for JFD's recruiting, if, in fact, there was any.




October 25, 1967

.~ Spoke with Sam Stone on-10/19/67'about Graham Sisson's .resigning to go to JFD,

Sam assumes that Jerry Balash, who is a close friend of Grahanm' s, first
approached Graham about coming to JFD, Jerry Balash has- worked for JFD
approximately two years and probably told Tom Shea to get in touch with XEK
Graham, When Tom opened the new MATV Division, he probably kept plugging
to get Graham until he finally succeeded.

Spoke'with'Ernie Sissoﬁ'on the telephone on 10/19/67 about Graham Sisson.

What he might know about the situation and what he told me are two different
stories, He said. he - know nothlng, but assumes: that JFD got in touch with
Graham first,

Spoke to.Leqn Knize on 10/23/67 about: Graham Sisson,

Leon said that he did not know any of the particulars. When he .spoke. to Graham,
the latter did.mot mention who approached whom, Leon only assumes, based on
hearsay, that Graham was approached by Tom Shea of JFD. repeatedly, He also
mentioned the possibility of Jerry Balash telling Tom Shea since Jeryy and
Graham are old frlends. S




October 26, 1967

Spoke to Ned Sampson on 10/25/67 about Abe ‘Schenfeld,

' Ned said that the grapevine had. it that Abe approached JFD himself, There

rFETCm y "Abe and Irv, which
d1d not resolve itself, and became a personality clash—-thereby wldenlng the
gap of understanding between the two individuals, -

Spoke'to Ned Sampson on 10/25/67 about Ed Elizondo.

Ed_mag-§gpgosedlz.aggroachéd by JED, but feels that Ed was looking'éround\
anywaye Ed did tell Ned thal he .had applied to be a civilian in space -
and was turned down by the National Aeronautical Space Agencys FEd felt that

he had reached a deadend on his job. Ed likes basic research the ‘best, and
‘he did not have toormuch of an opportunlty to do this at- B—T

~ Spoke tb;Ned Sampson on 10/25/67 about Bob Mankedick,

Ned was more intimate with the details of Bob's separation,: Bob openly told
Ned that he lost confidence in Company management, Bob. got wind of three
fellows in the lab who were given raises, and Bob felt that he did not .get

a fair treatment, This lead to disenchantment on his ‘parts Ben Tongue had
praised him to the hllt, -yet Bob got nothing, and the other. fellows got all:
~ the gravy.. ‘ S '

Also, Bob complained "about lack of decision~-making by-maﬁagement. Where was
the Company going? Did the Company show any positive direction?

 The crowhing glory came when he told the Company that he was leaving,. Then, _
‘he was offered free parking, quite a sizeable raise, etc. This had a negative
effect on him rather than a positive one, He felt that he had to scream before
he would get. results, : '

- Steve Evanko accused Bob, after the fact, of taking things belonging to the
Company out of the Company in his briefcase, -

In closing, Ned did ﬁot'know-whéther Bob had been approached or.nbt.'




October 26, 1967

Spoke to Irv Horowitz on 10/25/67 about Ed Elizondo.

Irv is quite certain that Ed was apgroached bkvwﬁp - The.surface reason Ed

e T Y R S S A Loy B B

gave to Irv for leaving was that JFD offered him a 9031ti %mmwmuwwﬁgwﬁﬁ (negr.

Underlying reason was that Ed did not like the work. he was doing here,
real love is research and development.

Spoke to Irv Horowitz on 10/25/67 about Abe Schenfeld.

feels that Abe wanted to leave, and dggﬁanywwﬂ% @iwwékmwggm%ﬁgggg%%%gg
In all probability, he applied himself, since this presented a great opportunity .
for him, Irv stated that he and Abe did not get along. He: further mentioned
that Abe was not interested in research and development, but preferred

administrative Work




October 25, 1967

Spoke to Ben Tongue on'10/25/67Iabout Ed Elizondo

Ben felt that Ed had decided to look around when George Kaplan left because
he felt growth would discontinue when Irv Horowitz took over, .Ben did not know .
whether Ed was solicited or not. Ed might have felt that his product would
prove to be ummanufacturable when. it came out,

Spoke to Ben Tongue on 10/25/67 about Abe Schenfeld.

Ben mentioned that Irv had insulted Abe a number of’ times- publlcally. He-.
felt that Abe was’ dlSS&tleled and was probably looking on his own anyway,
When Ed Elizondo decided that he did not like JFD, he:left JFD and went to:
RCA. .Ben feels that Abe was contacted by Ed Ellzondo.

Spoké'to Ben Tongue on 10/25/67 about Bob Mankedick, -

Bob was . supposedly unhappy with 1nsuff1cient lack of guidance: and instiuction
given to him from his supervisor, .He was invelved with 'a product that
demonstrated troubles after being pré-piloted, .He might have been concerned
about this, ' He does not know whether JFD contacted Bob or not. '




AXEL A.HOFGREN
ERNEST A.WEGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN 8.McCORD
BRADFORD WILES
JAMES ¢.WOOD
STANLEY G. DALTON
RICHARD S.FHILLIPS
LLOYD W. MASON
TED E.KILLINGSWORTH
CHARLES L. ROWE
JAMES R.SWEENEY
W. E.REGKTENWALD

LAW OFFICES

HOFGREN.WEGNER, ALLEN, STELLMAN & McCoRD

20 NORTH WACKER DRIVE
CHICAGO 60806

October 30, 1967

TELEFHONE
FiNANCIAL &-1630
AREA CODE 3|2

J.R.STAFLETON

WILLIAM R. McNAIR
JOHN P MILNAMGOW
DILLIS V. ALLEN
W.A_VAN SANTEN, JR.
JOHN R. HOFFMAN

Mr. Robert H. Rines

Rines and Rines :
No. Ten Post 0fflice Square q
Boston, Massachusetts €2109

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

The hearing in the Flnney sult was again post-
poned, Apparently Judge Lynch is 111 but noe one is
admitting 1t publicly. If anything should develop, I
will let you know promptly.

I'11 be out of town the week of Thanksgiving.

Very truly yours,

Aok

Riechard S. Phillips

N »
o

RSP:iag ./







£ JFD piracy 1at




‘5&_‘ ‘ R R R _ S PLEASE _FQE_TF.H?‘.!\"T.F-E_;’-S...

BLONDER-TONGUE LABORATORIES  Speed Bepty

TO

9 ALLING STREET - 4§ R
NEWARK N. J. 07102 DS |

DATE

Qctober- 18, 1967

: - 10 P.0. Square . o ' L ' : '

BeSton,.MéSSQChﬁsetts-

_—%'.,‘,;, ,*

L S Dear Bob

emplqyees. If we get 1t to you be the 27th is that soon enough? L

Sheldon Willlams ”

When do you need the 1nformation you asked for on the JFD plracy of our:i=e

SIGNED

ORKNNATOR—DO NOT WRITE BELOW THIS UNE'.

— Zonty

ORIGINATOR FOLD MARKS

10 e DA

. SIGNED

ADDRESSEE_RETURN WHITE COPY

ADDRESSEE FOLD MARKS.




@®  newax N. . 07102

-H:t€75' '”.-Mr.’Robert_Rihes'

ORIGINATCOR FOLD MARKS

| - N .' R AR PIEASERTURN THIS.
7!1' . . . . .

BLONDER—TONGUE I.ABORATORlES' R Sm Repely

f October 23, 1967

“DATE v °

SUBJECT

10 Post Office Square = .

‘Boston, Massachusetts

“%W |
”Whlle we were busy concentratlng our - flre on the JFD pirate on the port 51de,,
" the Vlklngs have ‘attacked ‘again on the starboard As-T mentloned the other
‘day, they recruited one of ‘our General Foremen and now at least. two of our
“technicians have been offered JObS at. substantial’ ralses._- ‘We. belleve that =
factory superv1sors and other admlnlstratlve personnel have been approached.

I know that they 51gned some sort of agreement not to rald Can-you.help?

L

DMGJNATOR—DO Nor WRITE BE§§$1¢9R Wg&;iams

SIGNED

ADDRESSEE--RETURN WHITE

ADDRESSEE FOLD "MARKS -




ﬁi@%ﬁ%ﬁ—?@%@@ﬁ m&&m‘.ﬁs%

| -"-‘-THr. Robem: Rines

- 10 Post Office Square f“ﬁ

:?'”Bosten, Hﬂsaachusetts

o the Vikings ‘have attacked again on the starboarﬂ‘,
- day, they recruited one of our General Foremen and now at least two of our
- technicians have been o6ffered jobs at substantial raises, i

_:factary supexvism‘s and at:her administrative petsonnel have been appgoached_ ',. =

C BUEBJECT:

 *_;1 anW'that they sigaed aewe snrt of agreement ﬁat to raid.

as i mentiehed the ether

‘We believe: that

Gan you help?

QRIGINATOR, FOLE MARE § it il

e
i

SIGMNED

~ Besly

CORIGINATQR-DO NOT WRITE BELOW THIS LINE

DATE.

O FO_

SITGNED

 ORIGINATOR_DETACH THIS PART—FORWARD BALANCE OF SET INTACT’

- KDDRESSEE FOLD MARKS




AXEL A.HOFGREN
ERNEST A.WECGNER
JOHN REX ALLEN
WILLIAM J. STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTON
RICHARD S.PHILLIPS
LLQYD W. MASON
TED E.KILLINGSWORTH
CHARLES L-ROWE
JAMES R.SWEENEY
W. E. RECKTENWALD
J.R-STAPLETOHN
WILLIAM R. McMAIR
JOHN P MILNAMOW
DILLIS V. ALLEN

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

HOFGREN

LAW OFFICES

.WEGNER: ALLEN, STELLMAN & McCoRD
20 NORTH WACKER DRIVE

CHICAGC 608606

October 31, 1967 ot

RECEIY

TELERPHONE
FiNANCIAL B-1830
AREA CODE 312

ED

NOY - L1857
RINES AND KINED

%0, TEN POST QEFICE 5GU

Mr. Robert H. Rines.

Rines and Rlnes

No. Ten Post Office Square
Boston, Massachusetts 02109

RE:

Dear Bob:

YIF v. BT v. JFD

LRE, BOSTON

I enclose a copy of the Foundation's brief on

appeal in the Winegard suilt,

RSP:liag

* Enclosure

Very truly yours,

LR

Richard S. Phillips




McNENNY, FARRINGTON, PEARNE & GORDON .

ATTORNEYS AT LAW

TELEPHONE

F.O.RICHEY (1878-1964) .
220 MIDLAND BUILDING (216) 6231040

: .HAROLD F.MCNENNY
DCNALD W, FARRINGTONM . CABLE ADDRESS
JOHN F. PEARNE CLEVELAND, OHIO 44115 RICHEY
CHARLES B. GORDON
WILLIAM A. GAIL PATENT AND
RICHARD H.DICKINSON, JR. ) . . ] TRADEMARK LAwW
THOMAS P.SCHILLER LLOYD L vans
LYNN L AUGSPURGER November 1, 1967 ' oF counsEL

Robert H. Rines, Esq.

Rines and Rines o

No. Tén Post 0ffice Square
Boston, Massachusetts 02109

Re: The Finney Company v. JFD et al.

Dear Bob:

Since I last wrote to you, the call of the above
suit for disposition of our Motion for Summary Judgment and
consideration of a trial date has been postponed two more
times. The new date is November 15.

Sincere ly,

JFP:ih

ce: Richard S. Phillips, Esq.

RECEIVED
NOV - 94967
RINESAND RINES

X0, TEN POST OFFICE SCUARE, BOSTON




LAW OFFICES ' .
MASON. KOLEHMAINEN RATHBURN & WYss E S

no Hoaru wacm:n oRIvE

RICHARG O.MASON
WAING M, HOLEHMAINEN -
M. HUDSON RATHDBURN
WALTHER £, WY5S :
REGINALD N, BAILEY
WILLIS J. JENSEN
AOBERT L ROMADBAGK
WARREN D. McPHEE
CLEMENS HUFMANN
ANOREW J. BOOTZ
PHILP C. PETERSON
PHILIE M. KOLEWMAINEN

. AREA CcODE 312 g
" TELKPHONE FINANGIAL G-1877 N 1

AB LE: ADDREDS: MARRAW

EPEHWE

OV 24 567

BUITE 3200 T
Cmcmo, lu.moas ooeoa

‘Weggy

AIR MAIL

-John F. Pearne Esq.
- McNenny, Farrzngton Pearne & Gordon
-920 Midland Building |
clevgland,_Oh;o 44115 - -

TTherFinney Company V. JFD Electronics
' Corporation and The University of
Illinois Foundation = Civil Actions’

Nos. 65 C 220, 65 C 671 {Cons.}

Dear John:

I just recelved a note from Pete Mann who
in tuzn got a call from Sid Fox. The gist of the hearsay’
statements are that Judge Lynch doesn’'t want anybody to.
appear in the above—mentzoned case this week,  He will,
howevez," deCIGQ the case 1n one of three Ways.

#Grant your motion,..
. Deny your motion,
FReqpast oral argument.
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JOHN P MILNAMOW

DILHIS V. ALLEN

W. A. VAN SANTEN, JR.

JOHN R.HOFFMAN

VIA AIR MAIL

Mr. Robert H. Rines

Rines and Rines _

No: Ten Post Office Sqguare
Boston, Massachusetts 02109

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

We have been trying to determine what Judge
Hoffman will be doing early in December so that we can

_try to predict whether your trial will start on or

about the 18th. A patent case is presently on trial
and may finish today. A personal injury suit (presum-

" ably short) is supposed to go next. The private anti-

trust action is' scheduled to report again Wednesday. .
As nearly as we have been able to determine, you will
be next after it. It might go for two or three weeks,
but could be over much sooner depending on rulings they
expect the court to make during trial.,

It is my feeling.at the moment that there is
an excellent chance that your trial will start before
Christmas. I suggest yvou have Ike and your expert ‘
witness ready to go.

Very truly yours,

Richard S. Phillips

RSP:iag WiV 28 1957




NOTES RE USE OF INVENTION BEING.INFRINGED

Scott & Willlams, Inc. v, Hemphill DC 1931 14 F,Supp. 621

_ "The alleged infringing'machine'is nelther manu-
factured nor sold herve, but it directly strikes me that this
use in éither is sufficient to_cbnstitute infringement.' One
 of the machines is operated here, both as the demonstration to
convince buyers of its merit and as é way oflmaking simple
stDCKings to send out to the trade, This 1is élﬁuse" of the
machlne (p. 622) | |

Approved in Marlott v. Mergenthaler Llnotype Co.,
70 R, Supp. 426, 430-31,
In Patent Tube Corporation v, Bristol-Myers Co.,

25 F.3upp. 766 and 777, distribution of the patenﬁed_deviée
~ for édvertising purposes and without actual'monetary-compensa-.
tion is an infringing use, o |

In Radio Cofporation of America v, Andfea, 15 F,3upp. 685,

the assembling of parts and adjustment to détermine the operabllity
and effiéiehcy were held to be an actionable use, WModified at

90 ¥, 2& 612,

Sprout Waldron & Co,., Vv, Bauer Bros. Co,_—

A patentable method was used in the productlon of wood pulp
and wallboard. In the machine.that they sold this was
infringing-use,'p. 168, 169. 3ee 3156'165, columh 2, last

several llnes; 167, column 1 at (2); and 1693 column 2 (8),
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MEMO - Re: University of Iliinols v. Blonder-Tongue

| -We have the testimony oflﬁlbnder'and the denositions
of_Giibert;and Helnowski gs to what the state of mind_of.théir'
customers was aften'visits by JFD saleémen, | | .:
| Cases supporting tne admissibility of what the
cusﬁoﬁers uttered as_shOWing that State of mind--and aé |
| distingnished from préof'of the_fadts#~as an_exception_of.thé '
:hearsay rule are as- follows- | |
Marcalus Manufacturing Co. V. Watson - 156 F.Supp, 161, 164
S.C Jdmsmz&Smb ﬁm.v.Jdmsma«BBE‘mmp.?M% ﬂ@

Amerlcan Luggage wDrks Inc, v, United States Trunk Co., Inc.'—-'
158 F.S3upp. 50, 53 -

'-Household Finance Corp. v ?ederal Finance Corp, =
105 F. Supp. 16& 169

,'Tha Standard 011 Company V. Standard 0il Company -
, 252 F,2d 65, ‘75

: Anheuser-Busch Inc, Ve Bavarlan Brew1ng Company -
26l w7, 2d 88, 93



'MEMO - aez Univeraity of Illinoia v.w :
Wﬂ ‘have the tastimany cf Blendar nnd the depoaibions

of Giibert and Helhowskl as to what the state of mind or their
customers was after vigits by JF& saleamen; o

_ SR Cases aupporting the admisaibiiity of what the

: euatomnra uxtereﬂ as ahawing that state of mind»-anﬁ as | p.‘
- éistinguished from prnef of the facbs--as an &xaaptian of the
hearaay rule are as follows. ' '

'Marcalus Manufaaturing Go. v, Watson « 156 F.Suppo 161, 16“

8. G. Jnhnson & san, Iha. v. Johnaon - 28 F, Supp. 7&4 ?%9

L Ameriaan Lugaage worka, Iﬁc. v. United States Trunk Co, e, -

- 158 F‘Suppb 500 53

--Houaehold ?1nance COrp. v. Federai Finance Barp. -
Pl 3 105 F.Supp. 164 169

- The Standard 611 eompany V. Standard 011 Company =

253 F Eﬁ 653 75

-_Anh@usar-Busch, Ine. Ve Bavarian Brewing company -
| . | | &y asa 3 24 88, 93
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" O.RICHEY (1878-1264)

HAROLD F.McNENNY

220 MIPLAND BUILDING

GORDON

TELEPHONE
(216) B23-1040
CABLE ADDRESS

DONALD W. FARRINGTON
JOHN F.PEARNE

CHARLES B.GORDON
WILL'AM A. GAIL

RICHARD H.DICKINSON, JR.
THOMAS PISCHILLER

LYNN L. AUGSPURGER

CLEVELAND, OHIO 44115 RICHEY

FPATENT AND
TRADEMARK LAW

LLOYD L. EVANS
OF COUNSEL

December 7, 1967 “@jy'

Robert H. Rines, Esq.
-Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

" Re: The  Finney Company v. JFD et al.

Dear Bob:

Judge Lynch summarily denied our motion for summary
judgment in accordance with the attached copy of the record
entry by the minute clerk. Thus, all we accomplished was to
develop rather fully the factual and legal issues on which the
same questions will probably depend at the trial.

The l1last word I received about your case is that it
was set for trial December 18, 1967. This would seem to be an
unlikely date, but I would like to attend the trial even if it
does start at that time. Moreover, I would like to know if you
would care to sit down withume before the trial and review such
material as I may have that you can use to your advantage..

I shall try to call you or Pick Phillips in regard
to the above on Friday, December 8th,

Sincefely;

JEP:jh '
cc: Richard S. Phillips, Esq. Wfﬁé’ff Vﬂ}
e~ 8 1057
@ WS AN i




r EASTERN DIVISIO'Y
Name of Pre;:d:‘ng Judge, Fonorable .. VIRLIAN J. L LANCH ' el
:Cause No US C’ Yvae G C G 7 i C/;’Yl/-'-f{t Lfvﬂﬁg’tp le ~r “1 e
’I‘ltla of Cause 1;. ‘//‘"‘: &'J/’L”"““‘-""\v G“”Wﬁ’*""- Aty v. M | it
| é-&,.;;f ’MMQ cn'p—-x-... ' ,ef(/f, -

:Br;ef Statement

UNTIED STATES DISTRICT COURT, NORTHERN DISTRICT OF U.Lmoxs o ‘f o

'I'he rules of this court require counsel to furnish the names of all partles entitled to |
j notice of the entry of an order and the names and addresses of their attorneys. Please
do’ this Immednately below (separate lists may be appended) :

Nemar and el _--_._‘.-_"___ —_
Addresses of i, T
-moving counsel_,j_j‘_/ ———

'Representing :  :

Names and & o e —
Addresses of . ' - sl Tiand
‘other coungel. . IR
‘entitled to RN
-potice and names i

-of parties the :

Reserve space below for notatmna by minute clerk

u‘*ﬂﬁ—k h\-—fﬁ'—m 0\’) tK Mﬂ/l/}\'af’g
A 4 ) Q)fvu"{'iﬂ"u-‘v» oy
My dobesl gﬂm,.cr-“_’f 110, 967 ond
M do ﬂu\,\ o el Mzmé /6 2 7¢'_
A—o 6&4/\.4.44‘2 'c,,.; cuz /Lm/aaaa”s

Hand this memorandum to the Clerk
-Counsel wzll
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SiHARLES L ROWE December 11, 1967

JAMES R.SWEENEY = =Y
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Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square
Boston, Massachusetts 02109

RE: UIF v. BT v. JFD

Dear Bob:

Judge Hoffman's probable schedule is confused, as
usual. He has not yet started the trial of the antitrust
case. I may know more regarding this before the day is over.

* ‘ I enclose a copy of the brief on behalf of Winegard
in their suit. TI find nothing in the brief regarding the
"publication" at the University of Illinois. Most of the dis-
cussion is concerned with the prior documentary art and its
significance.

I learned last Friday that Marjorie Johnson is now
teaching school and will not be readily available to come to
Chicago to testify if school is in session. I am writing her
to see how much notice she needs before coming to Chicago for
a day or so. If she won't be able to do it, I would imagine
you could stipulate the use of her testimony from one of the
other suits.. -

Very truly yours,

ok

Richard S. Phillips
RSP:iag

* Enclosure

PS: I have just talked with Pete Mann. He learned from one
of thie counsel in the antitrust action that they are going back
before the Judge on the l4th. The counsel expressed some doubt
. whether their trial would start before Christmas. It is a jury
' case and the court might be reluctant to impose on jurors at
this time of the year. On Thursday I hope to be able to tell
you whether you should plan to be here Monday morning.




BURMEISTER, KULIE, SOUTHARD & GODULA

135 SOUTH LASALLE STREET, CHICAGD: ILLINOIS 60603

. MARSHALL A. BURMEISTER . : ' S S : :

© KEITH J. KULIE : I . ATTORNEYS AT taw-FRANKLIN 2-1344, CENTRAL 6—3351

DONALD #. SOUTHARD ) : S : : o . =
_EDMUND AL GODULA

December 8,'19§7;#¢w

Riqhard Phi11ips,'Esq.
Hofgren, Wegner, Allen,
" Stellman & McCord .

20 N. Wacker Drive HOH3
Chicago, Illinois: _ - _ : STEELEJMWEGNECRE ALI.EN '

Re:  UIF -v- Wlnegard Company
Court of Appeals - 8th Clrcult
Appeal Wo. 19000 -
our File: 45-34

‘Dear Dick:

"Enclosed is a copy of our brief on appedl in the-
above case. We do not have too many extra copies of our
Supplemental Record. However, if you wish to borrow a copy
- to make 4 Xerox reproduction_for your.files let us know.

_ The UnlverSLty "blooped” in one respect in their
case below. This is with regard to PX-68 where they assert
in their brief that documents placed: into evidence by us
are the same as indicated to be before.the examiner in the -
motion during the interference proceeding. However, they
never offered any proof of this during the trial‘and'they
did not'place'the interference file in evidence. ' Accordingly,
- they mnow have no proof of any kind as to what documents were
befpre the examiner. This refers to the DuHamel-Ore publlcatlon
‘and the K.0. brochure. They are attempting to show in
their brief, as you probably noted, that the presumption
of validity is strong since DuHamel and K.O0. were Defore
the examiner and the Court below would not recognize
this. It was too good a p01nt to pass up ‘and we - labored
it a blt : :




BURMEISTER, K_uut, Sd_L__Jx.HARD & Goouta

@ R. Phillips, Esq. . -2- Dec. 8, 1967
é'. '__' . We feel rather good. about the- appeal Dick -- eSpec1a11y .
- Slnce it is in: the 8th Circuit,. ,

- Sincerely’yours,

- o -;_yKEith~J;_Kulie
- RIKievw o _ -
Enclosure
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RICRARD S. PHILLIFS ’

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L.ROWE -
JAMES R. SWEENEY

W. E. RECKTENWALD December 14 ’ 1967

L R.STARLETOMN

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

VIA ATIR MATL

Mr. Robert H. Rines

Rines and Rines .

No. Ten Post Office Sguare
Boston, Massachusetts 02109

Dear Bob:

I would like to report on the conversation I
have just had with Judge Hoffman's clerk. I inguired
regarding the possibility of going to trial on Monday,
and he said "Don't bring in no witnesses." I asked
about Tuesday, and he declined to comment.

The antitrust'case was put over to the 2lst.

I will call you shortly after our appearance
on Monday to let you know what happened.

How is Prof. Chu?
Very truly yvours,

Richard S. Phillips

RSP:iag

nEr 18 1967

@ RINES AND RINE

T e .
NG, TEf POST OERILE LUUARG D 3100
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JAMES R.BWEENEY

JAMES B SWEENEY December 21, 19267
J.R.STAPLETON

CHICAGO 0606

T OWILLIAM R.McNAIR

JOHN P. MILNAMOW
DILLIS V. ALLEN

WA VAN SANTEN, JR.
JOHN R. HOFFMAN

VIA ATR MAIL

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Sguare
Boston, Massachusetts 02109

RE:  UIF wv. BT v. JFD:
Dear Bob: |
* ‘Enclosed is a draft of an affidavit which I
have not yet read. I will call you Friday morning for
your suggestions. .The motion will be simple and ask
that the case be reset for February 13.
Very truly yours,

A Y
*ﬁ%fﬂm@ﬂ%i\ %4&%&/

Richard S. Phillips

RSP:iag

* Enclosure

RINESAND RINES
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in the form of expert testlmony and testlmony of other
witnesses, and the credibility of witnesses in resolution of
confliéts of testimony, it is within the proper provinee of
the trial court to make an 1111t1a1 determination of any of
these issues.

In view of the fact that neither the opinion of the
Court below or the brief of appellant refer to these other -
issues we will not burden this Court with further comment..

CONCLUSION.

The Court below properly. and correectly assessed the
prior art and made detailed findings of its assessment. The
Court below applied the correct standard of invention in
determining that the Isbell antenna structure was obvions
to one having ordinary skill in the art in light of the find-
ings that the court made of the state of the prior art.
Additionally, the findings of the Court below are supported

- by substantial evidence and in no event can they be con-
sidered elearly erroneous,

The decision of the Court below is correct in every
respect and we respectfully SllbIDlt that it should be afﬁrmed '
by this Court.

: Respectfully submitted,

. Kraira J. KuLs,
Dowarp B. SouTHARD,
135 South LaSalle Street,
Chicago, Ilinois 60603,
312 CH 6-3351,
Attorneys for Appellee.
Of Counsel:
" BURMEISTER, KULIE SOUTHARD & GODULA
135 South LaSaIle Street,
Chicago, Illinois 60603,
Epwarp Dairny,
Danky, Damry, RurEer & Bavzr,
National Bank Building,
- -Burlington, lowa. -
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closure involved nothing more than the work of an indi-
vidual exerciging ordinary skill in the art.

This represents a factual issue which may not be over-
turned on review unless elearly erroneous. Whether an

improvement involves mere skill of one in the art or in-.

volves exercise of facility of invention is a question of fact
and a finding either way npon that guestion by the trial

court is conclusive on appeal unless clearly erroneous, -

Rota-Carb Corp. v. Frye Mfg. Co., 313 Fed. 2d 443 (8th Cir.
1963). When a trial court in a patent case has followed the
proper standards in determining the question of presence
or absence of patentable invention, its finding upon that
igsue, if sustained by the evidence will not be disturbed on
appeal. Rola-Carb, Id. '

OTHER ISSUES.

'~ We point out to this Court that there are other signifi-
cant issues relating to the invalidity of the patent here in
suit that were before the Court below but not specifically
commented upon in its opinion. These issnes involve pub-
lication of the subject matter of the invention more than
one year before the application date; statutory bars which
exist as to some claims by reason of late elaiming; indefi-
nifeness as to specific recitation in the eclaims; failure to
recite essential matter in other claims; claim subject mat-
ter not supported by the specification; the defense of file
wrapper estoppel; and still others,

We submit that it is settled law that a matter not dis-
posed of in the Distriet Court is not before the Appellate
Court of Review, Bergin v. Kiwron State Bank, 145 F. 24
189 (8th Cir. 1944); and particularly so where the record
on appeal in an incomplete state thereon, Liken v. Shafer,
141 F. 2d 877 (8th Cir, 1944). Since the unresolved issues
in the present case also involve a consideration of evidence
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THE DECISION BELOW.
The Patent in Suit.

Judge Stephenson’s statement of the subject matter in-

volved in the patent in suit as it appears in his opinion
(R 15-19} discusses the parameters of the Isbell patent in
detail, Further comment is not required.

Prior Art.

The discussion of the prior art in the memorandum opin-

“ion accurately reflects the state of the art as of May 3,

1960, the filing date of the Isbell patent in snit.

The findings of the Court below include detailed reci-

tation of the various aspects and elements of each of the
prior art references and, we submit, clearly illustrate a
thorough grasp and understanding of the substance of
the references of the kind necessary for proper application
of the standards for determining patentability.

Furthermore, the findings of the Court below, as noted
elsewhere in this brief, are clearly supported in the record -

below not only by substantial evidence but by a clear pre-
ponderance of the evidence. The evidence upon which the
court relied in making its findings and arriving at its de-
cision included extended testimony of expert witnesses as
well as other witnesses skilled in the technical learning

and those witnesses concerning pertinent factual matters

in addition to extensive documentary evidence, models and
other physical exhibits,

The Invalidity of the Isbell Patent,

In arriving at the decigion of invalidity of the Isbell
patent the Court below applied the correct statutory stand-
ards to conclude that the subject matter of the Isbell dis-

INDEX
- T PAGE
Authorities Cited ........ et ii
Statement of Faets ............ e araseraraanena 1
A, Background .......... ..., e 1
B. Patent in Suit......, .......... 5]

Statement of Points To Be Argued and of Authorltles 8

Ar@umen’c
The Prior Art in Relation to the Isbell Develop-
ment ....................................... 10
The Design of .a Frequency Independent Log-
Periodic. Antenna Is Not in Tssue......... 11
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Development . ............ ... .0 e 12

State of the Art Prior to Tsbell............ 15
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nary Skill in the Art in View of the Prior

Art Ts. Correct. . ... U e . 20
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Katzin Patent 2,192,632................ 21

K.O. Antenna.................... ..., 22

Winegard Patent 2,700,105............. 25
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To Be Clearly Erroneous.............co..... 27
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patents in suit as prior art references of record.’” This,
says the appellant, is not of real consequence, because
W. B, Wilbur was the Patent Office Examiner who
handled the ’938 patent, the original Walker patent
application on which 938 was based and the McIntyre
patent application which resulted in the Melntyre *955
patent. * * * Thus, says the appellant, he must have
known of all prior art.’? :

““‘(Footnote 12: Appellant states no particular law is
necessary to support this position. We do not agree.
The examiner’s mind, concerned with many patent

~-prosecutions over a substantial period of time, is o
more infallible than a judge’s or a trial attorney’s.
The former cannot remember with certainty, in an
opinion on one subject, all the positions he has taken
in other cases involving the same legal principles, nor
all the cases he has relied on to support his position.
Nor can the average attorney, once having finished a
case, remember all the cases he cited or considered in
a previous case when preparing a new omne.)”’

We believe the above quotation from Monroe to be a
realistic and proper statement of a reallife situation.
We know only that there is no indication in the present
record that either the DuHamel and Ore article or the
Channel Master K. O. references in evidence in this case
were considered by the Patent Office. 'We know further that
neither was cited as a reference in the File Wrapper of
the Isbell Application. We cannot comment beyond the
record in this case because we then enter the ‘“make be-
lieve’? world.
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the dimensions of the actual lengths and spacings of the
various dipoles indicated in detail, the scale factors ex-
hibited by the antenna cannot be derived and thus the full
impact of the K. O. antenna as prior art not appreciated.

Since the Channel Master K. O. antenna was not before
the Patent Office during prosecution of the Isbell patent
(which appellant apparently recognizes by its later argu-
ment in the brief) appellant attempts to suggest that a
“K. O.” brochure was before the examiner during prose-
cution of another application in the Patent Office, ergo,

this brochure was within the knowledge of the Patent -

Office examiner (page 28). Professor Mayes testified that
he recognized a brochure describing the K. O. anfenna as
one that was brought fo the attention of the examiner dur-
ing prosecution of another patent application (PX 66) and
by curious syllogistic reasoning arrives at the non-gequitur
_that it must have been within the knowledge of the examiner
in the Tsbell application.

The Court below did not have the benefit of testimony

from the one source that could have established the fact
of this knowledge-—the Patent Office Hxaminer. Since

this testimony generally is not available in any instance,

a substitute inference could have been shown if the refer-
ence had been cited in the printed Isbell patent or in the
file wrapper——it was not, as the Court below correctly ob-
served.

This laborious confention to show that the examiner
considered certain prior art was involved in Monroe Aduto
Equipment Company v. Superior Indusiries, Inc., 332 T
2d 473 (9th Cir. 1964), where three separate patents were
involved and all were examined by the same person. The
court stated: :

“The distriet court, says appellant, was apparently
misled in this issue, ‘because the prior art patents re-
lied on by defendant are mot listed at the back of the

it
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‘We do not understand why appellant elected not to place
the domuments referred to in PX 68 in evidence during
its presentation of the case but we believe that neither
we or this Court can be called upon to answer that ques-
tion. The introduction of this material into evidence would
have been very simple—requiring only the offer of a cer-
tified copy of the complete interference record in this
case. For some reason appellant elected to keep this mate-
rial out of the irial and we can only speculate as to the
basis for that decision.

Accordingly, neither the DuHamel and Ore article con-
sidered by the Court below or the Channel Master K. O,
document considered by the Court below are shown to be
those which in any way were before the Patent Office. The
court was considering these materials for the first time and
the presumption of validity in weakened in exactly the way
stated by the Court in its decision.

Fiven if we were to congider the statements by the Uni-
versity of Illinois Foundation to be true the fact is that
the actual Channel Master K. O. antenna still was not
before the examiner at the time of his review of the Isbell
patent. There was never any suggestion of this and the
only statement that the Foundation offers now is that the
structure was before the Office in the form of a disclosure
in a document. Unfortunately, that document is not before
the Court so we are unable to determine whether it dis-
cusses the antenna that was physically before the Court.
In view of the appeal that visual exhibits have .over the
written word, we think that the inference intended by
appellant cannot be supported. An actual K. O. antenna
was before the Court below (the Channel Master K. O.
antenna) that was never considered by the Patent Office
at any time during prosecution of Isbell patent. Without
the actual physical model being present, or having all of
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ts not in the record before this Court. The document re-
ferred to in PX 68 (R 175) relates to an IRE National
Convention Record whereas DX A-1 referred to by appel-
lant is a publication of the Research and Development
Divigion of Collins Radio Company. The two documents
may or may not be the same—we do not know. However,
the Court below did not have the benefit of a review of the
reference that was before the Patent Office and eould not
consider that reference in arriving at its decision in this
case.

Appellee did not have an opportunity to examine as to
that document below. We do not believe that we have the
burden here of acknowledging or disavowing anything that

ig not in the record in this case. We can only comment,

in conclusion, that the reference before the examiner, what-
ever it included, was not before the Court below and there
is no basis in the record for the statement made now by
‘appellant that DX A-1 was the reference before the exam-
iner.

Appellant further attempts to cast doubt nupon the deci-
sion of the Court below in 1ts congideration of the K 0.
antenna in stating:

“The trial Court also failed to take into considera-
tion the fact that althongh the K. O. antenna as a
physical exhibit was not before the Patent Oﬁice,

full disclosure of its structure was considered in con-

nection with the prosecution of the Isbell patent
(R 176).”

We submit that appellant’s statement, rather than any

finding of the Court below, is clearly erroneous. The refer-

ence alluded to by appellant is identified as DX B-4
(R 197), an exhibit placed in evidence by appellee. How-

ever, there is nothing in the record to show that this ex-

hibit is. or is not the same as the document referred to in
the Patent Office interference motion (PX 68).
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of the Facts’” in its brief. In some instances such inac-
curacies are in the form of half-truths and others are mis-
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Appellant, in the ‘““background’’ section of its brief, has -

assumed the task of educating this Court in the funda-
mentals of antennas, particnlarly with respect to tele-
vision antennas. After a review of this material we are
left with a clear and definite impression that appellant is
far more interested in setting up ‘‘straw men’’ than in
providing an objective dissertation of the art of antenna
design.

For example, appellant states that uniformity of gain
across the band is an important factor in a television an-
tenna and then asserts that the ‘‘patented antennas’’ are
charaeterized by uniform gain across the entire band of
operation. Both statements are half-truths, Mr. John
Winegard pointed out with particularity that the typieal
television antenna, rather than having stricfly uniform
gain across the band of operation, should exhibit a slightly
rising gain characteristic (SR 47-48).* Further, as stated
by Dr. Yang, the log-periodic antenna has a characteristic
wherein the energy or power capture area -actually de-
creases with an increase in frequency (SR 80). This is
certainly opposed to the characteristic that appellant states
is required. KEven appellant’s own expert witness, Mr.
Harris, on rebuttal examination stated, without reserva-
tion, that an antenna made according to the Isbell patent
teaching did not have one of the design criteria necessary
for an antenna he would design for television operation,
namely, a rising gain characteristic and, accordingly, he
would modify it to improve the gain characteristics o that
it would be slightly rising (SR 85).

We also wish to point out to this Court that there were
a great many television antennas in the art prior to the
development of the subject matter deseribed in the Isbell

* Bach reference to the Supplemental Record in this brief ghall
be-prefaced by the letters ‘‘SR’’ and reference to the printed
record accompanying appellant’s brief by the letter ‘B,
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of whether the Isbell patent is valid in light of the prior .
art. The Court considered references presented to it,
whether they were previously considered by the Patent
Office or not, and based upon its study of the references
decided that Tsbell did not make a patentable invention.

However, appellant argues that the presumption of the
Isbell patent was ‘‘great’ in view of the alleged fact that
the Patent Office considered the ¢‘principal”’ references
relied npon by the Court. We disagree.

However, the decision of the Court below correctly noted
that, among the references relied upon by appellee to show
the prior art at the time of the purported Isbell invention
were (1) four prior patents cited by the examiner in the
patent; (2) five patents not cited by the examiner; (3)
an article published on March 31, 1958; and (4) three an-
tennas in use prior to 1959 (R 19).

The decision below specifically discusses the Katzin pat-
ent (cited in the Isbell patent); the Channel Master K. O.
antenna (which was not before the Patent Office}; the
Koomans patent (which was not before the examiner) ; the
‘Winegard patent (which was not before the examiner);
the White patent (which was not before the examiner) and
a DuHamel and Ore article (which was not shown to have
been before the examiner—the reference noted by appel-
lant not being in evidence in this case).

Appellee submits that the Court below never ‘‘recog-
nized that the DuHamel-Ore publication (DX A-1) had
also been before the Patent Office, * * *’° as suggested
in appellant’s brief, The amendment to footnote 14 of the
decision below does not support appellant’s statement.
But, rather than have thiz Court consider that we are play-
ing games with words in this respect we ecan affirmatively
assert that the DuHamel-Ore publication alluded to by
appellant was not placed in evidence during the trial and
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Manufacturing Co. v. Wen Products, Inc., 231 F. 24 795
(7th Cir. 1906) whereln Judge Lmdley speakmg for the
court said:

K % %

a 9 days’ trial, the extended controversial testimony
of expert w1tnesses on behalf of the respective parties,
as well as that of the patentee, certain witnesses skilled

in technical learning and other witnesses eoncerning:.

certain pertinent factual matters, in addition to exten-

sive documentary evidence, models and other physical -

exhibits, the rule we announced in Hazeltine Research,
Ine, v. Admzml Corp., 183 F. 2d 953, cert. denied 34:0
U. 8. 896, is applicable to the _present gituation. In
other Words, just as, in that case, we felt that in view
of the conflicting testimony of expert witnesses and
other controversial testimony, we were not at liberty
to deny the applicability of Rule 52(a) of the Federal
Rules of Civil' Procedure, 28 U. S. C., so here, after
an examination of the record and consideration of the
conflicts between the Wltnesses, we have no right, we
think to redetermine the findings of fact of the Distriet

Court or to say, as a matter of law, that they are
clearly erroneous. The circumstances of this case take
the issue out of that category of decisions where the

evidence consists entirely of documentary evidence,
such as * * * (cltatlons omltted) & (Emphasm added)

For aill practleal purposes, the court in Wellefr could just

as well be referrmg to the present case.

THE PRINCIPAL REFERENGES RELIED UPON BY THE
LOWER COURT IN HOLDING ISBELL INVALID WERE

NOT SHOWN T0 BE BEFORE THE PATENT OFFICE

DURING PROSECUTION OF THE ISBELL PATENT AND

- THE PRESUMPTION OF VALIDITY IS WEAKENED AS -

GORREGTLY S'I‘ATED BY THE (}‘OURT BELOW :

We Sug gest that w we are not faced w1th the issue of the.

‘‘presumption of Va,l_ldlty” here . but rather with the cor-
rectness of the decision of the Court below on the issue

inasmuch-as Judge Barnes had before him in -
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patent which exhibited a uniform or slightly rising gain
characteristic across the VHF' television frequency band.
For example, the Channel Master K. 0. antenna (DX J-6,-
J-6a) and the Color ’Ceptor antenna (DX L-15; DX C-8),
to name but two (SR 90, 93). ' :

‘Appellant states (page 5)** that it is an advantage that
a television antenna have unidirectional directivity and
be capable of receiving signals equally well over a wide -
band of frequencies. We agree. Appellant then asserts
that the ‘““‘antennas of the patent in suit’’ have these de-
sirable properties, What appellant does not advise the
Court is that these characteristies also are common to all
of the antennas cited as prior art in the present suit. With'
the exception of the single channel Yagl antennas and those
specifically designed for only one or two channel operation,
these characteristics are common to practically oll tele- .
vision antennas prior to the development of the subject
matter of the patent in suit (SR 52-55). Appellant ob-
vionsly is far more interested in establishing ‘‘straw men’’
which it can conveniently destroy. This may be common
practme in ex parte practlce but not in an advocacy pro-
ceeding.

Appellant also contends (page 5) that at the time of
the assignment of TV channel frequencies immediately after
World War II there were no satisfactory recewmg an-
tenna design to cover such a broad range of frequencles .
First, we point out to the Court that it is not the state of
the art immediately subsequent to World War II (1945)
that concerns us here but the state of the art immediately
prior to the development of the subject matter disclosed in
the Isbell patent in suit, that is, in the late fifties. More-
over, the Winegard Company has actively been demgmng

“#* References to page numbers will iIn each mstanee be to ap-
pellant’s brief.
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and producing antennas suitable for television reception
sinee its inception in early 1954.  Presently, the design and
manufacture of television antennas comprises approximate-
ly 70% of the business of the Winegard Company (SR 35).
Mr. Winegard testified at length concerning the numerous
antennas designed by him. Mr, Winegard recalled that
the first antenna designed by him was in 1949 and was a
broadside coplanar array with eight driven elements (SR
36). In 1950 or 1951, a broadband Yagi array was designed
by Mr. Winegard for coverage of channels 4 and 5 (SR
36). As early as 1952 Mr. Winegard, while a partner in
Wells-Winegard Company, designed an all-VHF televigion
antenna for coverage of television channels 2 through 13
having compound driven elements and transposed phasing
lines (SR 39). Mr. Winegard also testified that he has
not encountered a problem in designing an antenna with
good performance characteristics covering either of the
two VHF bands since 1954 (SR 62-63). Since that time
the Winegard Company has developed and manufactured
hundreds of antenna models. The antenna which has estab-
lished the largest sales volume is the Color ’Ceptor model
(DX L-15; C-8) developed in 1956 (SR 45, 72). Thig an-
tenna possesses every characteristic which appellant has
stated to be desirable for a television antenna, including
low VSWR, broad-band, high gain, ete. (SR 45, 46).

- Appellant asserts (page 7) that ‘‘compromise’’ antenna
designs were used for the VHF television channels which,
while satisfactory for black and white television reception,
were not adequate for color television reception. We are
not enlightened as to the specific time period to which
appellant refers. In any event, we submit that this conten-
tion is misleading. Mr. Winegard specifically testified that
the Winegard Company has never made a television antenna
that was not suitable for color television reception (SR
50).
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acteristics of the patented structure and the accused
device, are deprived of the degree of finality which

 would otherwise attach under Rule 52(a) of the Fed-
eral Rules of Civil Procedure. We are in as good a
position as the trial court to examine and evaluate
the evidence and make the necessary determinations
ourselves.’’

The foregoing quote from the Nasco, Inc., case, however,
is taken out of context of the case and, we submit, repre-
sents a significant misrepresentation of the court’s ruling.
Appellant has deleted a highly significant sentence im-
mediately preceding the quoted portion. The passage in
question states as follows:

“The defendant offered no testimony, expert or other-
wise, on the prior patent art, The appealed decision

rests entirely on documentary evidence and physical
exhibits. Consequently, * * *.”’ (Emphasis added.)

This is an entirely different meaning from that suggested
by Appellant’s quote of the case. In the instant contro-
versy, the trial required an entire week, with appellee call-
ing eight separate witnesses in its behalf and which, to-
gether with the appellant’s witnesses, resulted in over
seven hundred pages of testimony. Much of this testimony
relates precisely to the state of the prior art, including
the prior art patents and physical antenna struectures.

We submit that it is a well established principle of -
law, for patent cases as well as any other, that due
allowance must be made for advantages possessed by the
lower court in resolving conflicting testimony and that an
appellate court cannot simply substitute its judgment for
that of the lower court and set aside findings of fact
in the absence of a showing that they were clearly erro-
neous. Hyster Co. v. Hunt Foods, Inc., 263 F. 2d 130 (Tth
Cir. 1959).

The underlying principle is more aptly stated in Weller
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regolved by comparing a prior patent with a later patent to
ascertain whether the teachings of the former were repeated
in the latter, and this involved a simple examination of two
legal documents to detérmine whether they are or they
are not the same. With respect to the question of obvious-
ness, however, this court in American Infra-Red Radiant
pointed out that it was not unmindful of the rule set out
in Rota-Carb Corp. v. Frye Manufacturing Co., 313 F.
2d 443 (8th Cir. 1963) that the issue of whether an im-
provement constitntes mere mechanical skill or involves
the exercise of invention is a question of fact which is
conclusive, unless clearly erroneous.

Appellant also cites the case of State Farm Mulual
Automobile Ins. Co. v. Bonacei, 111 T, 2d 412 (8th Cir.
1940) in support of its contention. We are unable to find
such support in the cited case. On page 415 of the opinion,
the court there states:

‘“The facts largely relied upon in this case consist of
testimony and written statements given or made by
the defendants #ot in the presence of the lower court
but in the course of the trial of the damage actions
in the state court. The lower court, as to such evi-
dence, had no better opportunity of Judgmg the credi-
bility of the witnesses than does the appellate court.”’
(Emphasis added.)

Such factunal eircumstance is hardly relevant fo that of
the instant case,

Even more significant is the case of Nasco, Inc. v. Vision
Wrap, Inc., 352 F. 2d 905 (7th Cir. 1965), cited by Appel-
lant as having particular application in patent cases.
Appellant quotes the following from the court’s opinion :

“The appealed decision rests entirely on documentary
evidence and physmal exhibits. Consequently, the
court’s findings, in so far as they concern the nse made

of prior art, the nature of the improvement made over
the prior art, and the operational functions and char-

B. THE PATENT IN SUIT.

It is interesting to note appellant’s description of the
so-called ‘‘cell’” (page 8), and that an antenna according to
the Isbell teaching comprises a plurality of repeating design
cells (citing testimony by appellant’s witness, Mr. Harris).
Appellant relies upon the Harris testimony for the con-
tention that the design cell, according to the Ishell teach-
ing, is a straight dipole plus an adjacent section of trans-
mission line with transposed eonduectors. A sketch is in-
cluded (page 8) to illustrate this-alleged definition.

In the first instance, Harris does not refer in his testi-
mony to the ‘‘cell”” of the Isbell patent as a straight dipole
plus and adjacent section of transmission line with trans-
posed conductors, as snggested in the brief, He refers to
it simply as a transmission line and the dipole in the Isbell
anterma (R 92). Harris does not refer to such definition
as being found anywhere in the Ishell disclosure. Indeed,
he could not, becanse no reference is made anywhere in
the Isbell disclosure for this mysterious “‘cell’’ term. The
drawing Mr. Harris referred to in his testimony was not
the patent drawing but rather to one he sketched in cha,lk

~on a blackboard and which was not preserved.

The ““cell”” concept was first introduced into the Isbell
application in claims 13, 14 and 15, some five years after
the filing date of the application which culminated in issu-
ance of the patent in suit. The “cell”’ concept was never
discussed prior to this time and does not appear anywhere

_in the apphcatmn materials as filed.

‘We may take it that Mr. Harris’ testimo,ny represents
but one opinion of what the ‘“cell’’ concept may involve.
Claims 14 and 15 of the Isbell dlsclosure however, refer .

tot the “eell” as:

x wow g dlpole and the feeder between it and the
adjacent dipole * * * the dimension of the several
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cells measured from the point of connection of one
dipole and the feeder to the onter end of the next
smaller adjacent dipole.”’ .

This is the one and only reference in the patent to the
term “‘cell’”” and thus constitutes the full extent of the
teaching for that term. F'rom the langunage that is present
in these two claims a number of different interpretations
can be given, Some representations of these varions in-
terpretations are set forth in the chart, Appendix A, at-
tached to this brief. Only six of the possible interpretations
of the claim language in guestion are shown in Figures
‘A through F, Appendix A, although it is to be understood
that others exist.

Appellant departs at this point from a discussion of
the patent in suit (page 9) and becomes involved in refer-
ence, presumably, fo an antenna structure that is other
than that of the patent. For example, it is alleged that
the antenna of the Isbell patent has provided a unique
solution to the problem of wide band television reception,
particularly of color television signals. This was not a
problem at the time of Isbell’s activity. The record is
replete with references to antenna structures that existed
prior to Isbell which not only were commercially significant
but which were well suited for reception of color television
‘signals over the entire VHI television band.

The antenna of the Isbell teaching has serious design
limitations with respect to requirements for television re-
ception, either black and white or color., Dr. Yang, as an
experienced antenna design engineer, stated that the Isbell
‘antenna was not desirable for television reception in view
of its inherent irability to provide a constant energy or
power capture area. That is, less energy is received in an
antenna in accordance with the Isbell disclosure as the
frequency is increased (SR 80).
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standard of invention in concluding that the Isbell develop-
ment would have been obvious to a person having ordinary
gkill in the antenna design .art when considering the Isbell
development in light of its findings on the prior art. -This
is what we read from the decision of the Court below. -

Avppellant now arbitrarily suggests to this Clourt that the
Court below did not do this but used some other test. We
do not find any other test set forth in the opinion of the
Court and submit that this is conjecture on the part of
appellant and the typical illusion of a frustrated patentee.

THE FINDINGS OF THE TRIAL COURT ARE SUPPORTED
BY SUBSTANTIAL EVIDENCE, ARE BASED UPON A
CONSIDERATION OF TESTIMONY OF EXPERT AND
OTHER WITNESSES, PHYSICAL EXHIBITS AND OTHER
EVIDENCE AND CANNOT BE CHANGED UNLESS FOUND
TO BE CLEARLY ERRONEOQUS,

Appellant contends the trial court reached its decision
by relying solely on documentary evidence and physical
evidence which this court is in as good a position to con-
sider as the trial court. We are not enlightened as to how
appellant divines the trial court relied =olely on doeu-
mentary evidence and expressly rejected the testimony of
the several expert witnesses and others in making its find-
ings. How Appellant can look into the mind of the Court
below to conclude that only certain evidence formed the
basis for its decigion from all of the evidence of record is
quite remarkable. We are unable to do this.

In any event, Appellant cites three cases evidently for
what it contends is the ‘‘so-called ‘documentry’ rule.’” In
American Infra-Red Radiant Co. v. Lambert Industries,
Inc., 360 F. 2d 977, 988 (&th Cir. 1966) case, the court was
looking to the issue of ““‘novelty’’ as set out in 35 U. 8. C,
102(a), not the question of obviousness under section 103.
The court there stated that the issue (novelty) had been
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WHITE PATENT 2,105,569.

~ For some reason, appellant chooses not to disemss the
White Patent, although it was discussed in the opinion
of the court below in connection with determining the state
of the art at the time of the Isbell application filing date.

The Court below correctly stated that the White Patent.

discloses the use of transposed feeder lines in conjunection
with dipole elements which decrease in length from one
_end of the array to the other (R 21). The Court further
observed that the White array was ‘‘center-fed’’, rather
than the sertes feed of the other prior art patents and
structures. .

Dr. Yang discussed at length the White disclosure. He
observed that the lumped impedances in the feeder lines
“had nothing to do with the phasing (R 132) but were for
fine adjustment only with no substantial influence on the
radiation pattern (B 133). When asked whether .an an-
tenna engineer could design a television antenna according
to the White patent for: channels 2 through 6, Dr. Yang’s
answer was in the affirmative.

The Court will note that the White patent states that
with the structure (as therein disclosed) the polar diagram
1s substantially independent of frequency over a substan-

tial range of side band frequencies (White, page 2, col, 2,
lines 14 17; R 212),

THE COURT BELOW DID NOT USE HINDSIGHT IN
DETERMINING THE ISSUE.

We are not confident that we understand the basis for
appellant’s contention that the Court below used ‘‘hind-
sight’’ in determining the Isbell patent to be invalid. The
Court made detailed findings as to the nature and extent
of the prior art in evidence and then applied the correct

7
Appellant also would have this Court believe that Isbell

" was the first to provide an antenna for television reception

over the entire television band-which required but a single
transmission line between the antenna and the television set.
This is an ineredibly naive statement and is a misrepre-
sentation of the actnal fact situation that existed in the
television antenna industry prior to Isbell. The fact is
that every antenna of record in this case has only a single
transmission line between the antenna a:nd the television
sef.

It might be well at this point to review what Isbell did
not originate to permit a more accurate appreciation of
the state of the art. In summary:

1. Isbell was not the originator of frequeney inde-

. pendent antennas; .

2. Isbell was not the 0r1g1nator of that class of an-

© tennas commonly referred to as “log-per10d1c”

. antennas;

3. Ishell d1d not develop the ma,thematlcal formulae -
to be applied to dipole length and spacing to obtain
the geometrical progressmn in the dimensions

- “thereof; :

4, Tsbell was not the ﬁrst to nse a plurality of dlpole
elements in an- antenna array;

"5, Isbell was not the first to employ linear dipoles
in an antenna array;

6. Isbell was not the first to use a transposed feeder
line between dipole elements;

© 7. Isbell was not the first to use a tr&nsposed feeder
 line with the antenna being fed from the front for

" endfire or backfire operation;

8. Isbell was not the first to use ‘‘stagger- tumng”
for a multiple dipole element array across a given
bandwidth so as to result in the lengths of the

~ dipole elements varying progressively according
to a substantially constant scale factor; :

9. Tsbell was not the first to use a single transmis-
“sion line extending from the antenna to the sef in

. an antenna having a plurality of elements in the
.array.




STATEMENTS OF POINTS TO BE ARGUED
AND OF AUTHORITIES.

1. The appropriate standard of invention to be applied
in this case is whether the Isbell development, as a whole,
was.obvious at the time the subject matter was developed
to a person having ordinary skill in the art of designing
antennas. This standard in no way hinges upon whether
one can prediet the functional aspeets of the partienlar
subject matter. The standard of invention does not change
in application to different fields of invention. 35 U. 8. C.
103; Fairchild v. Poe, 269 F. 2d 329; Rota-Carb Corp. v.
Frye Mfg. Co., 313 F. 2d 443 ; Graham v, Deere, 383 T. S. 1.

2. Under 35 U. 8. C. 103 it is not necessary that all
of the elements of the combination be found in a single
earlier reference. The issue under Section 103 iz whether
the subject matter as a whole would have been obvious to
one skilled in the art in view of the state of the art as we
are able to glean it from the references cited. Al of the
references may be used to show what the art knew, and in
that sense “‘combined.’’ Fairchild v. Poe, 259 F, 2d 329;
In re Adams, 356 F. 2d 998; 35 U. 8. €. 103.

3. The findings of the trial court are based upon sub-
stantial evidence and are conclusive unlegs shown to be
clearly erroneous. The issue of obviousness is an issue of
faet subject fo findings by the Court below and when based
upon substantial evidence are subject to Rule 52(a).
Rota-Carb Corp. v. Frye Mfg. Co., 313 F. 2d 443; Weller
Mfg. Co. v. Wen Products, Inc., 231 F. 2d 795; Hageltine
Research, Inc. v. Admiral Corp., 183 F. 2d 953; Hyster Co.
v. Hunt Foods, Inc.; 263 F. 2d 130.

4. Where there is extensive testimony of expert and
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dipole configuration and where the dipole elements had
been split and the top section of the two bar element folded
back along the boom of the antenna. Of course, Mr. Passer
would state that Channel Master had never made or sold
a mutilated antenna of this kind. Mr, Passer was never
examined as to whether Channel Master had ever sold the
K. O. type antenna with simple dipoles vis-a-vis folded
dipoles and thus record is devoid of support for appellant’s
contention on this point.

WINEGARD PATENT 2,700,105; KOOMANS PATENT
1,964,189,

Appellant dismisges the Winegard and Koomans patents
for the wrong reasons. It is stated that since they do not
relate to log-periodic structures they cannot be pertinent
references. Moreover, appellant states that Koomans is
a broadside array rather than an endfire array and for
this reagon not applicable. However, on cross-examination,
Dr. Mayes was asked:

“Q. Dr. Mayes, was it not well known before 1959
that if the doublets of the I{oomans patent were spaced
distinetly less than a 4 wave length apart the principal

radiation would not be perpendicular to the array
plane but would be parallel to that plane?”’

Dr. Mayes answered in the affirmative meaning that prior
to Isbell all the knowledge existed in the art to make the
Koomans antenna array and endfire array and appellant’s
reagon for rejecting the Koomans reference disappears.

Also, both the Koomans and Winegard references were
cited and noted by the Court below to be pertinent for
their teaching of the use of transposed feed lines between
driven elements.
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not controverted by appellant. The record is abundantly
clear that, with the exception of a slight différence in
charaeteristic impedance, there is an equivalency of opera-
tion between folded dipoles vis-a-vis simple dipoles for
antennas operating within the VHF television band range.
During cross examination by counsel for appellant, Dr.
Yang stated that the radiation pattern of an antenna is
of first concern and that any difference in impedance can
always be matched in some other way. without involving
radiation (SR 82). As far as radiation pattern is con-
cerned Dr. Yang stated that he could see no difference
between simple or folded dipoles. ~ Also, Mr. Winegard
testified that he sees mo difference between folded and
simple dipoles other than a slight difference in impedance
characteristics and that he had used the two interchange-
ably in many instatices in his activity at the Winegard Com-
pany without observahle effect (SR 49-51),

Even more eonclusive than the statements by the expert
witnesses in this case are the test data introduced into
evidence by appellee and not controverted in any way by
appellant (DX K-1-A(1-6); DX K-1-B(1-6); SR 131- 142).
These data conclusively illustrate that, with the exeeption
of an expected difference in characteristic impedance, the
K. O. antenna exhibits essentially the same operational
characteristics with folded dipoles as with simple or linear
dipoles. The data show that there basically is no differ-
ence in measured band width, gain, directivity and front
to back ratio (SR 56-58). :

Appellant finally notes that the substitution of simple
for folded dipoles is unobvious because it was never done
and refers to the testimony of Mr., Passer (R 127, 128)
in support of this statement. First, we point out that the

statement made here by appellant is wholly gratunitous-
and has no support in the record. Mr, Passer was being

examined as to an antenna that originally had a folded

9

other witnesses and conflict of testimony and credibility

evaluations o be made as well as physical exhibits and
other evidence of record before the Court, it cannot be said
that the findings are based solely npon documentary evi-
dence. Hyster v. Hunt Foods, 263 F. 24 130; Weller Mfg.
Co. v. Wen Products Co., Inc., 231 F. 2d 795; Hazeltine
Research, Inc, v. Admzml Gorp, 183 F 2d 953 cert. den.
340 U. S. 896.

5. The DuHamel-Ore article and the Channel Master
K. O. antenna references relied npon by the lower Court
in holding the Isbell patent to be invalid were not before
the Patent Office during prosecution of Isbell. The pre-
sumption of validity is weakened when references consid-
ered by the Court were not before the Patent Office. A ref-
erence noted in some other Patent Office proceeding can-
not be said to have been considered by the examiner not-
withstanding that this examiner may have been involved
in the other proceeding. Monroe Auto Equipment Co. v.
Superior Indusiries, Inc., 332 F. 2d 473.
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ARGUMENT.

~ THE PRIOR ART IN RELATION TO THE ISBELL
DEVELOPMENT.

Appellant sets forth three conditions to support its con-
tention that the Isbell invention was not obvmus Briefly,
these are:

(1) An alleged unpredictability of the effect of opera-
tion of elements in the electronics field;

(2) An inability to predict whether any given log-
periodic design will provide frequemney independ-
ent operation;

(3) Lack of a basis for combining prior art refer-
ences.

With respect to the first contention, we submit that it
departs from the express provisions of the patent law
which requires that any development to involve a patenta-
ble invention must be new and useful (35 U. S. C. 101} and
must be unobvious to a person having ordinary skill in
the art (35 U. 8. €. 103). We are not aware of any differ-
ent standard of invention to be applied with respect to

developments in the mechanical field, electrical field or in

the chemiecal field. Appellant is apparently suggesting that
a different standard of invention applies to any develop-
ment in the electrical and chemical fields. We submit that
this is not the stated intent of the patent law and appellant
has cited no cases which would support this new theory.

Any antenna design engineer having ordinary skill in
antenna design would know that a dipole will exhibit max-
imum response to a frequency which is a multiple of a
guarter wave length. Any antenna designer would know

23

. The scale factor for dipole spacing has been stated by
Mr. Harris as being the least significant of any of the
design factors of the Isbell patent. During examination
Mr. Harris stated (SR 18-19):

“Q. Now, again, going into these various tan factors,
you have already testified that there is a tau for the
length of the element, a tau which you have caleulated
for the cell aspect of the element or of the antenna,
and a tan for spacing. Now, in connection with these
various taus, Mr. Harris, do they have any relative
importance, each to the other, with respect to the
operation and performance of log-periodic frequency
independent antennas?

A. Yes. In order of 1mportance, the dipole Iengths :
is the most important factor in the performance of the
antenna, and the tau for the dipole therefore would be
the most significant figure. The next most significant
figure, the next most important consideration, would
be the tau for the cell and the least important is the
tau for spacing.

Q. So then, taking into consuleratlon an antenna
design where the tau factor for length and the tau
factor for cell were substantially constant and both
less than one, what would be the effect of havmg a tan
constant for spacing which was 1%

A. Tt would be a second order effect. Tt would be
a minor effect on a performance of the antenna.”’

By appellant’s own test, then, the K. O. antenna responds
to the Isbell teaching. Nevertheless, appellant contends that
the K. O. antenna cannot be used as a reference against the
Isbell patent in this case. This is a familiar contention. It
was made consistently in pre-trial memoranda, during the
trial and in post trial briefs. The Court below was fully

-exposed to the contention made by appellant in this

regard and must be regarded as having rejected it in
view of the showing made by appellee and by test data
introduced into evidence by appellee, which test data was
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K. 0. ANTENNA.

Appellant states that the “K. 0. antenna, although con-
sisting of an array of more than three folded dipoles inter-
connected by transposed tramsmission lines, is actually
evidence of the invention made by Isbell.’? If this state-
ment means that the K. O. antenna anticipates the subject
matter of the Isbell patent, we agree. Tt is one of the
better physical representations of the Isbell-type stracture.

Appellant proposes to discard the K.0O. reference on the
basis that it uses folded dipoles and that they are not

arranged in accordance with a scaling factor for dipole -

spacing or ‘‘cell”” dimensions. We note, with significance,

that appellant conveniently ignores the separate scaling

factor for lengths at this point even though it has included
separate reference to the scaling factor for dipole spacing.

As pointed out to the Court below, a review of the dimen-
siong of the K.O. antenna show scale factors for the
respective dipole lengths, starting with the rear or longest

dipole elements, as follows:

0.94, 0.90, 0.91, 0.90 and 0.90.

This represents a variation in the scale factor between the
longest dipole elements and the next longest dipole ele-
ments of approximately 4% The variation of the seale
factor between the remaining dipoles is, or for all practical
_purposes, precisely zero, .

The so-called ‘‘cell”’ scale factor, taken as deﬁned by
Plaintiff’s witness, Mr. Harrig, (for there is nothing in the .

Isbell patent to help us define ““cell”’) show a numerical
range of: :
0.95, 0.93, 0.87 and 0.98 {Average 0.93).

The above noted length and ‘‘cell”’ scale factors. arei

seen to correspond to the teaching of the Isbell patent.

11

the effect of using transposed phasing lines between mul-
tiple driven elements of an antenna. Any design engineer.

would know the effect of adding parasitic elements to an

antenna array, such as directors and reflectors. Many more

~examples can be given of the extent of the knowledge of an-

antenna design engineer having ordinary skill in this art.
However, they are unnecessary here. The fact is that an-
tenna design engineers are skilled in the art of designing
in his field of specialty. To hold otherwise would emas-
culate the provisions of 35 U. 8. C. 103.

THE DESIGN OF A FREQUENCY INDEPENDENT L.OG-
PERIODIC ANTENNA IS NOT IN ISSUE.

Appellant states that the design of a specifie frequency
independent log-periodic antenna is not obvious, The real
issue here is whether the Isbell antenna strueture would
have been obvious in light of the prior art to one having
ordmary skill in the art at the time of Ishell’s activity.

In support of this allegation it refers to excerpts from -
portions of Defendant’s exhibits introduced during the
trial alluding to an ‘‘unpredictability’’ with respect to
frequency independent antennas. It is interesting to
note that one of these exhibits (Jasik’s Antenna Engi-
neering Handbook, DX A-10b) points out how easily the

- Isbell antenna structure is derived from the prior art

DuHamel structure (R 191).

‘In any event, the point that must be kept in mind is that
we are concernied here only with whether the Isbell antenna
structure would be obvious in light of the prior art teach-
ings—not whether one could in every case predict whether
any antenna structure would exhibit frequency independ-
ent characterlstlcs To answer the latter question we would
have to exhaust all negative possibilities, We are not
faced with that task here.
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Appellant concludes this portion of its brief by refer-
ence to Professor Mayes’ testimony (Page 15) suggesting
that ‘‘even today, * * * it is still impossible to predict
whether any given log periodie strueture will function
as a frequency independent log periodic antenna.”’ Profes-
sor Mayes’ testimony, however, conflicts with testimony of
appellant’s other expert witnesses here when, in classify-
ing the accused Winegard Company antennas as frequency
independent log-periodie antennas, his prediction was based
only upon visual observation of the strueture and the
application of ‘‘generalized theory of log periodic anten-
nas’’ (SR 22).

The remaining portion of appellants’ arguments con-
tinuing on to page 15 of its brief relates primarily to
whether you can always predict whether an antenna strue-
ture will exhibit frequeney independent characteristics.
Again, we note that this is not the issue here. We are con-
cerned only with a determination of whether Isbell’s an-
tenna structure would be obvious to one gkilled in the art
and not whether one could prediet all antenna sfructures
that might exhibit frequeney independent characteristies.
We are not required to answer the latter question.

REFERENCES MAY PROPERLY BE COMBINED TO SHOW
THE STATE OF THE ART PRIOR TO ISBELL'S LDE-
VELOPMENT.

Appellant suggests in its argument beginning at the
bottom of page 15 that you cannot combine prior art refer-
ences to find that Ishell did not make an invention. This
suggestion is completely opposite to the provision of 35
U. 8. €. 103. One of the main aspecis of the patent act
of 1952 was the addition of section 103 to the patent law.
The patent law after the passage of the 1952 act required
that a development, to satisfy the requirements of patent-
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KATZIN PATENT 2,192,532.

We fail to understand appellant’s dilemma where it
states that the Katzin patent lacks a teaching of how the
dipoles should be arranged and interconnected for coopera-
tive interaction (page 21). The court below correectly
pointed out that the Katzin patent teaches the combination
of dipoles of differing lengths combined into the array to
provide a ‘‘more uniform response over the desired fre-
quency spectrum’ (Katzin, page 2, col. 1, lines 27-29;
R 217). The Court below also noted that according to
Katzin a group of elements of differing lengths combined
into one array ‘‘will respond most efficiently to its cor-
responding band of frequencies, so that the combination of
two or more such groups * * * will give the result of a
high response for a wider frequency band.”” (R 20; Katzin
page 2, col. 1, lines 16-21; R. 217).

Appellant would also have this Court understand that
Katzin is not relevant because it teaches loose coupling of
the dipole elements to the transmission line rather than di-
rect coupling. However, as is clear from the record below,
the Katzin patent specfically suggests that an alternatve
method would be direct coupling of the dipole elements to
the transmission line as pointed out in Katzin at page 2,
col. 1, lines 50-556 (R 217). Appellant concludes its discus-
sion of Katzin by contending that the Katzin antenna is
‘‘endfire’’ while the Isbell antenna is ‘‘backfire’’, Mr.
Winegard, as an experienced antenna design engineer, has
always considered any antenna having two or more dipoles
connected together in a horizontal plane as an endfire an-
tenna (SR 90). Thus, Appellant’s ‘“‘problems”’ .with the
Katzin patent as a reference are far more apparent than
real.
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THE LOWER COURT’'S DECISION THAT ISBELL'S DE-
- VELOPMENT OBVIOUS TO ONE HAVING ORDINARY
SKILL IN THE ART IN VIEW OF THE PRIOR ART IS8
CORRECT.

Appellant in ifs “‘prior art’ section of its brief (pp.
20-21), in effect, suggests an abolition of 35 U. S. C. 103.
Appellant also states that, in any event, the three principal
references relied upon by the Court below were *‘cited and
considered by the Patent Office during the prosecution?’’ of
the Isbell patent. This is a misrepresentation of the fact
situation proved to the Court below. '

Initially, 35 U. 8. C. 103 exists and recently was the
subject of a significant decision in this cireuit and in the
Supreme Court of the United States. Graham v. Deere,
383 U. 8.1 (1966). Appellant’s desire to ignore this statu-
tory provision is nnderstandable but opposed here.

As noted above, we are not required to consider separate
““bits”” of information as distinet entities. This practice
would require that in every instance we find an exact antici-
pation of any development in a single prior art reference.
‘We would not be permitted, according to the theory now
suggested by appellant, to consider the state of the prior
art if that art existed in more than a single prior reference.

We submit that appellant’s contention is an erroneous
representation of 35 U. 8. C. 103. The Supreme Court of
the United States has never suggested that this is the law.
This Court does not interpret 35 U. 8. C. 103 in this unique
manner. We appreciate that a patentee may wish to have
Section 103 interpreted in this manner but submit that
the patent law.is intended fo-shelter the public against
unwarranted instrusion upon their lawful activity as well
ag to offer protection for limited periods to those who make
patentable inventions. Appellant’s contention of the
nature of Section 103 is erroneous and should be rejected.
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ability set out in the statute, not only had to be new and
useful but also had to be unobwous to one having ordinary
skill in the art. '

"Section 102 of the patent code is the only provision that
requires complete anticipation in a single reference. Sec-
tion 103 of the patent code expressly permits viewing the
prior art on one hand and the alleged new development
on the other to determine whether the differences that
exist, if any, would be obvious in light of the state of the
art to one having ordinary skill in the pertinent art.

‘We agree with appellant in its analogy of an antomobile
carburetor, charcoal burner, jet engine combination that it
would not be reasonable to combine references from non-
analogous arts. However, references in analogous arts
have always been properly combined. '

Under 35 U. 8. C. 103 it is mandatory that each develop-
ment be consgidered by the test set forth therein. It is not
necessary that all of the elements of the combination be
found in a single earlier patent or in a single device pre-
viously in general use and it is emough if the prior art

~ taken as a whole discloses that all of the claimed elements

are found in different prior patents in the art or in differ-
ent devices previously in general use. Fairchild v. Poe, 259
F. 2d 329 (5th Cir. 1958). )

Appellant states on page 16 of the brief that:

unpredmtable nature of electronics, corroborated in
thig case with respect to the subject matter of Ishell’s
inventjon, the lower Court used the standard applicable
especially to mechanical patents.””

There is absolutely no support for appellant’s contention
that there is a different standard of invention for mechani-
cal developments as compared to chemical or electronic
developments.
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There is no constitutional provision which makes the
above distinction. We are not aware of & statutory pro-
vision which makes this distinction. We are not aware of
case law which makes this distinction. - There have been

- statements by some courts in a few instances, by way of

dicta, suggesting that chemical and electrical developments,
as well as some mechanical developments, are difficult for
the ecourt to understand but we submit that the standard of
invention is the same for all developments regardless of
the field of application.

It is not now and never has been clear what the expres-
sion ‘‘can be combined”’ is supposed to mean. However,
the real and only issue under 35 U. 8. C. 103 is whether the
invention as a whole would have been obvious to those
skilled in the art at the time the development occurred
in view of the state of the art as we are able to glean it
from the references cited. AIl of the references may be
used to show what the art knew, and in that sense ‘‘com-
bined’’. In re Adams, 356 I, 2d 998 (CCPA, 1966).

Apparently the thrust of appellant’s arguments is to
suggest that the trial court had no basis for combining
references in the antenna art because there was no known
“‘log-periodic method of designing frequency independent
antennas.”’ Appellant acknowledges that a method existed
prior to Isbell for designing log-periodic antenna struec-
tures (Page 17). This, of course, was fully disclosed in
the DuHammel and Ore publication as the Court below
noted in its opinion. Appellant suggests that the igsue as
to whether patentable invention exists hinges on whether
you can prediet whether any log-periodic antemna would
have frequency mdependent properties. That is not a
proper statement of the issue in thls case. The issue may
properly be stated as .

whether the Isbell antenna involves a combination of

elements known in the. prior art and combined in a
manner dictated by a known theory of antenna design.
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Appellant also contends in the concleding portion
of its section on the state of the art prior to Isbell that
Isbell was the first to invent a log-periodic antenna
having electrical characteristics and structural design’ at-
tributes that made it especially adaptable as a television
antenna. Appellant says that it did not have the bulk of
the DuHamel and Rumsey configurations. This, of course,
suggests that the DuHamel publications and structures
were and are of no significance in any respect. Acecept-
ance of this premise requires that we close our eyes to the

" existence of the material and say that ‘“‘for Isbell’’ we

will say that DuHamel’s work (and others) should not be
considered for no reason (apparently) other than appel-
lant states it does not exist.

Appellant represents to this Court that the Isbell an-
tenna was the first planar log-periodie array that had uni-
directional characteristics. The record shows otherwise.
Appellant hag ignored the Channel Master K. O. antenna
in evidence in this case (DX J -6, J-6a).

The concluding statement on page 20 referring to the
Ishell antenna is contradicted in the record by the tfesti-
mony of expert witnesses at the trial. Appellant states
that the Isbell antenna constituted the best practical solu-
tion to the problem of wide-band radio and TV reception.
We direct the attention of the Court to the testimony of
Dr. Yang that an antenna in accordance with the Isbell
teaching would be ill suited for TV applications (SR 80).
This is corroborated by appellant’s own witness, Mr. Har-
ris. at least to the exfent that he stated that the Isbell
antenna structure did not have all of the desirable char-
acteristics for an acceptable commercial application (SR
85). :
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The same DuHamel and Ore article states that the wire
trapezoidal tooth structures were tested at various angles
between the planar halves (referred to as angle v). The
angle ¥ wag reduced down to as liitle as seven degrees
(Table 4, DX A-1, page 146, R 184). TFigure D illustrates
the actual magnitude of a 7° angle. For all practical pur-
poses, the planar halves of the particular DuHamel struc-
ture under test would be.in the same plane,

T

‘ . A

Figure D. (Table 4, DuHamel and Ore A'rticl'e,
DX A-1, page 146.)

This then is the state of the art with respect to the

prior DuHamel work developed before the Isbell subject
matter. To obtain the Isbell structure, one need only sub-
stitute linear dipoles for the triangular-toothed dipoles as
depicted in Figure E herein and reduce the angle ¥ between
planar halves, such ag DuHamel snggests in Table 4 (Fig-

ure D here). Dr. Yang reviewed in detail .the various.

structures shown in the DuHamel and Ore article (DX
A-1) and how one evolved from the other. He illustrated
how, in view of these DuHamel structures, the Isbell strue-
ture follows as a natural and obvious extension thereof
(R 137-139).

Figure E, (Subsmuhon of linear dipoles for
triangular feeth.)
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Appellant’s representation that there was no “log-
periodic method of designing fregquency independent an-

~ tennas’’ leaves a credibility gap in view of the testimony

of appellant’s own expert, Mr. Harris. When asked how
he arrived at the conclusion that the aceused aniennas
were log-periodic frequency independent antenmas, Mr.
Harris testified that he arrived at his opinion by the simple
expedlent of an analysm of the Winegard Company an-
tenna striuctures based upon the generalized theory of 100-
periodic antennas (SR 22). If one need only visunally
observe arn antenna structure and apply the ‘generalized
prineciples of log-periodic antenna theory to conclude that
it in fact has frequency independent operation, then one
can as easily conclude whether any given structure has
those characteristics by the same process. According'ly,
if we accept appellant’s improper statement of the issue of
invention in its brief, then a conflict is evident with respect
to the considered opinion of its expert witness, Mr. Harris,
who indicated that it is possible to make a prediction of
the kind appellant states 1t 1s impossible to make. Whom
are we to believe? :

The additional references in apj;)eﬂant 8 briéf to other
mechanical comblnatmns and the Lewis and Clark expedi-

tion from St. Louis, Missouri to Portland, Orégon need not
. be commented upon here.

STATE OF THE ART PRIOR TO ISBELL.

“In a discussion of the state of the art prior to Isbell’

-'WOI‘k appellant refers to the “Iog periodic’ antennas

invented by Dr. DuHamel in 1956 or 1957 having the ap-
pearance of a “‘bow-tie’” and includes an illustration there-
of in Figure 2 of its brief. Appellant points out the prob-

Jdems faced with antennas of this type. A clear and unmis-

takable impression is left Wlth the reader that it is the
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‘““bow-tie”’ structures of Figure 2, and those structures
only, which the DuHamel and Ore Publication (DX A-1)
discloses and that this constitutes the Ishell ““prior art’,
This is not the case.

The particolar DuHamel and Ore publication (DX A-1)
deals . primarily with unidirectional log-periodic antenna
structures rather than bi-directional as only a casual ob-
servation will disclose. The ‘“‘bow-tie’’ structure is re-
ferred to in the introduction of that article as a common
example of one of the types of frequency independent
antennas known at the time of the article. The remaining
11 pages of the 12 page article deal with trapezoidal-tooth
and wire-outline structures of particular significance which
appellant chooses to ignore in its brief. It is to these strue-
tures, however, that we must direct our attention.

'Figure A shows one such structure of the Dullamel and
Ore article (Figure 2, DX A-1, page 140, R 178) which ig
designated as the ‘‘trapezoidal-tooth structure.’’

Ore Article, DX A-1.)

-
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This suggested the ‘‘wire, trapezoidal-tooth structure’’
to DuHamel as shown in Figure B, taken from the DuHamel
article (Figure 9(a), DX A-1, page 144, R 182). A fur-
ther variation was developed by Dullamel referred to as
the ‘‘triangular-tooth’’ strueture. Thiz structure is de-
picted in Figure C, also taken from the Dullamel and Ore
article (Figure 15, DX A-1, page 147, B 185).

Figure C. (Fig. 15, DuHame] and Ore Article,
Dx A‘l')




- 3
“wd

98

m

E.WA_M;

SYTSRTXY

E .

b AN --1_-‘_'
M-,

 '4639 ;

=

39

(ot e ————

o G
. o : ]
M . ‘
‘ ||
i

A

; |
|.
|
l
|
|

. CLAIMS 14 & 15%

"~ wk % % each dipole and the feeder

. ‘between it and the ad jaceat dipoile
© constituting. a cell,

the dimension of the several
cells measured from the point of
connection of one dipole and -the

feeder o the outer end of the next

-smalier ad jacent dipole also decrea-
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' sing from one cell to the next in

the direction of decreasing dipole

© " length according to a subStantiall
'~ .conStant scale factor * ¥ .¥w
(emphasis added)’
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- MEMORANDUM OPINION
WINEGARD COMPANY

Defendant°

Thle actlon was brought.by the.plalntlff Unlversaty
of Illln01s Foundatlon, the _ownexr: by assmgnment of U. S._1ifnf
Patent 3,210, 76? lssued to Dw1ght E“‘Isbell on October S;i
1965 (herelnafter referred to as the Isbell Patent and attached
hereto as Appendlx A)p agarnst the defendant Winegaxrd Company ;
whereln the plalntlff seeke a flndlng that said patent has been
and is berng lnfrlnged by the defendant CIn ltS ‘answer the‘r
defendant alleges,, inter al:\.a ,: J.nvala.dlty of the patent on the
grounds that the. lnventlon was dlsclosed morsa than one year l
_gprlor to the date of the appllcatlon for the patent and that
at the tlme made, the lnventlon was obvrous to one skllled 1n7
the artn Jurlsdlctlon 13 establlshed by v1rtue of 35 U S c
5'381 and 28 U.S.C. § 1338, | o

Inasmuch as. the defendant alleges lnvalldlty.of the“
patent:as a defenseg the Court must determlne lnltlally whether‘

or not the Isbell patent is valld General Mllls, Inc; v.j':"'

_Pillsbury cO,, | F;zd-" (stn cir., June 8, 1967)

" American Infra-Red Radlant Co. Lambert Indus., Inc., 360 F 2d i

V*fof its issuance 15 presumed to be valid.; 35 U. S c. § 282

’¥‘977 - 983- 84 (8th C;r.,1966) 5 Of course, a patent from the faot

IN THE UNITED STATES DISTRICT COURTF E’ L T D
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'e:ffthe patent in su;t the scope and content of the prlor art must

Radio Corporation of America v. Radio Engineering Laboratories;?:

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

b Tech. Corp., 365 F.2d 83, 86 (8th Cir., 1966); American Infra#tt{'

Red Radiant Co. v. Lambert Indus.Inc., supra at 988-89.
‘f However, this presumptlon of valldlty is weakened when, as inff'“t

_thls case, there are prlor art references or alleged dlsclosures

”patent office'during the prosecution of the application for

-the patent} .Impefial Stone Cutters, Ihc. v¢ Schwartz,-370;

F.2d 425, 429 (8th Cir., 1966), American Infra-Red Radiant Co.ff

jv. Lambert Indus.,Inc., supra at~989- Greening Nursery Co. V. ;Lﬁ

jJ & R Tool 5 Mfq. Co. 252 F, Supp. 117, 139 (s D. Iowa 1966),;

“aff'd F.2d _ (Sth Clr., May 9, 1967).
There are three_separate condltlons precedent'to . .

.patent validity. They are: Novelty,Tutiiity;'and nonobvious-fﬁa 3

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

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

L&A Products,_Inc. v. Britt Tech. Corp., supra at 85.. in-f;ﬂ 5
,q:this case the defendant relies{ou'lack of novelty (Title 35
,ﬁ.S,C. Section 102) and obviousness (Section 103)'as barringlﬁ'
'pa.tentabi‘.I.ity.i It is the oplnlon of the Court that the lssue ‘
{of obviousness is.dispositive'of_th;s case.e.Therefore' that |

~issue will be first-considered;

. of law, the determination of the gquestion of obviousness lends =~

' itself to several basic factual inquiries; - Graham v, John

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

'LttCOrp.J supra at 86 ‘In: addltlon to settlng out the scope of

- of the patent»before'the Court that were not consxdered by the,#g:j;

While the ultimate questiOn of patent validity is onetfﬁ'”"“'




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

' the differences between the patent in suit and the pertinent .~

' prior art would have been cobvious to one ordinarily skilled in:.

7 the art. If such differences as may exist would have been - ...

’6bviqus-to‘a'person ordinarily skilled in the a:t;_the_ohvioueéf

7f7ness teat of 35 U.S.C;'s 103 has not,been met and the'patentf

'gw111 be 1nva11d.. Graham v. John Deere Co., supra;_at:37;f“

jGeneral Mllls, Inc. V. PllleurY Co. . supra. -

" The Patent in Suit -

The‘isbell Patent is entitled-“Frequency independeh£{¥7n
iunidifectional Antennas" and relates to aniennas_designea fore:fu
ithe transmissien and reception OfnelQCtrqmégnetic.redio'frequénCYf“
;signais._ TheSéISignais afe'ﬁsed;forfthe broadcasting ofwmany  _}3
Ttypes of communications.inclUdingnredio éndlﬁelevision”eigﬁéls_ilﬁ
‘The Isbell antenna censists_of'a‘pluralitf of elements ca11edlﬁnef

+"dipoles” which are arranged in relation to each other and

1. Generally, in this context, a simple straight dipole
" antenna element consists of two elongated metallic conductors RS
© {wires, rods or tubes) arranged approximately colinearly in such ... '
.“a manner that there is a small gap .or terminal between their e
“  inner ends, at which point a transmission. line is attached. The
. familiar "rabbit-ear" indoor television antenna is a simple
- dipele having its arms at an angle rather than in a‘straight
~line. When immersed in an electromagnetic field the dipole
element will intercept electromagnetic radio waves and produce
a voltage across the terminal. This voltage is carried to the _
receiver by means of the transmission line. The dipole antenna ' -
" element, like any other electrical conductor, will intercept '
radio energy from the atmosphere to a limited extent, regard- _
.. less of the frequency of the energy being transmitted. There is, -
. “however, a special condition, known as "resonance", in which the .
dipole is strongly receptive, which occurs when the dipole is of
a particular length in relationship to the wavelength of the =
radiated energy. This condition occurs primarily when the over- . -
all length of the dipole is one-half of the wavelength of the L
radio wave. Thus, it is apparent that a dipole can be "tuned"
for. optimum reception of a particular radiowave frequency by ‘
adjusting the overall length of the dipole. The relative ability
of one antenna to produce a signal (i.e., a ‘radio frequency
voltage) at a given location distant from the transmitting sta- .
‘tion in comparison with another antenna similarly located is a

" measure of the antenna'’s "gain,” a technical term used in the
industry in reference to an antenna 8 51gnal-produc1ng capabllltles.




i connected to each other in a particularlmanner;a Gene:ally, as‘f;a
.igistated in the patent spec1f1catlon "the antennas of the inven- MEPERER
.;'ft tlon are coplanar dipole arrays consisting of a number of
%tdipoles arranged‘in side—by—side relationship in a plane, the
.qﬁf;ength ahd-the spacinglbetween successive dipoles varying aecord;ff?
:euing.to a definite mathematicaliformula,‘each_bf the'dipoles be::: Jv
?ting;fed bf a common feeder’(transmissieﬁ'line) *e* *.. |

f:According to the patent specification,

“ff by the following equations:

j.The feeder or tranamiseien line consiete of two' cenductors, one. -
:;tof whlch is connected te the 1ener end of one-~half of each dlpole;
jﬁtthe other belng connected to the inner. end‘of the other half of o
.rwthe dlpole,.and transposed between_connectlons of successive t;f:_

J} dipoles in such a manner that'each‘conductor.is connected alterf'_f_"”

:L}nately to the left and-right halves of suecessiVe dipoles.

" (See Appendix A, Fig. l;) ' : : {

"flcatlons are clalmed to have unldlrectlonal -radiation patternS'ip'
17‘and hlgh quallty performace which are, over a w1de band of.
37]:frequen01esy essentlally 1ndependent of‘the frequency of the "g.elteekief

- electromagnetic radio waves being transmitted or received. Aan

7 2. Isbell Patent, Col. 1, lines 14-19. See App. A. . - . = . . @

3L ISbell‘Patent,fCol;'l;'linee‘50—62;fiSee:App;uA.r y??e.
LR e T e TR L e

. 4— :

o

EE The lengths of the dipoles and the spac1ng between
' dlpoles are related by a constant scale factor 7’def1ned

o Litasr) o ASCred)
bn D8n

: where?’ls a constant having a value less than 1, Ln is
the length of any intermediate dipole in the array,
L{n+l) is the length of the adjacent smaller dipole,
AsSn is the spacing between the dipole having the length -
Ln and the adjacent larger dipole, andAS (n+l) is the
spacing between the dipole having the length Ln and the
adjacent smaller dlpole.3 ,

Antennas designed in acCordance with the patent speci- R




- antenna with such c¢haracteristics is, of course, desirable::=
" . when the reception of many different frequencies is regquired -
" as one such antenna may be used in place of many antennas

“'“‘which are each capable of receiving a\limitednnﬁmber of freffﬂfn

Since VHF television signals.are broadcast 0ver*af

. guencies.

“la range of frequenc;es of 54 megacyles/second to 216 mega—_ SR

' 4
._'cycles/second an antenna capable of recemvmng hlgh quallty

ﬂ{Slgnals w1th unlform performance characterlstlcs in that range -S 
.fof frequencies would be of commercial utllity. ;This is o
:3part1cularly true in respect to the receptlon of color teiev1-;e7jf
'f51on signals where the mlnlmum standards of performance afe ~£{?yi
;hlgher then those requlred_for satlsfactory black and whxte“;H '
-itelevieion reception. N . |

- There are fifteen claimsnin the Isbell patenﬁ. See?é
af_Appendix A. All ef the claims exceét numbers 6, 7 and 8 are ﬁel'
i?:claimed to be infringed'by one or more of twenty—two models ;A;:
i;:of-defendanﬁisIantennas which are designed;fer_the.receptien:;?

o of television signals.5 Specifically, all twenty-two models

1

' megacycles/second,

;i_4; Channels 2-6 broadcast over radiowave frequencies 54-88

each channel being assigned a band 6

channel 2

‘megacycles wide in which to broadcast. Thus,
© Dbroadcasts over the range 54-59 megacycles/second;
3, 60- 65’megacycles/second etc. Channels 7-13 broadcast
over freguencies 176- 216 megacylces/second, with 89-175
megacycles/second being assigned to non~television broad-
.- casting.
“are designed for the reception of VHF and UHF (470-890 .
megacycles/second) signals, it is only the VHF sections of = .|

Isbell patent.

channel_e:$~]e?'q

‘While some of the antennas accused of infringing S

these antennas that are alleged to be 1nfr1ngements of the T

.. The Winegard antennas that are alleged to be 1nfr1ngements o
‘of the Isbell patent are the models’ with the following numbers-~*:
- Chromaflex . B-445 - -a_, R C.A. 10-B-200 - . - el
" B-550 . ;;t~- = W 10-B-300 L
W B_555 " 10-B-400
o - B-660" " 10-B-1010 " -
S - B=770 " 10-B-1020
N .. B-105 #o00  10=B=1030 -
R . B=335 v "L l0-B-1040 . ¢
" Chromatel  CT-40 " 10=-B&£l050
R S CT- 8% _ S 0 10-BELL20 T e
.,_uﬁzﬁi_gf_goo Py ! 10-B-1130 °

0 10-B-1140 o)




'fare alleged to be literal infringements of claims 14 and 15 fif_,
“and also within the inventive concept of cléimsjl45_and_9—13.ff¥
~ In addition, one of the antehnas, the chromatel CT-100, 'is  f:i1H

: ~ alleged to be a literal'infringement'of claims 1} 2, 9,'10,-

'”:g 11, aﬁd 12. It should be noted heré‘that-whiie‘the portions ff'{fyyi

" i::of the antennas which are charged as -infringing are designed _5;:~¥55

. solely for the reception of VFH television signals, the Isbell
" ‘antenna is not so limited. It is designed both as a receiv- - -
~'ing antenna and a transmitting antenna for .use in an unlimited .’

Q;range of frequencies. For example, the specification“indicateS“fx, -

“ffthat.the'antenna has,verx'high performance_characteristics'overffﬁfﬁf

~,-as high a range as 1100 tc 1800 mc/sec..
. Prior Art _‘

Four prior patents are.cited in the patent as having‘g;f5

kﬁbeen,cbhéidered.by the patentlexaminerg_ One of these patents,
.:five other U S. patents not referred ?6 by £ﬁé examiﬁers; aﬁ3-.'ﬁm
;; a;ticlé published on March.jli 1958 ané three antennas in_use'.
i’érior to 1959'are.among:£he references?felied-upon by the défénd-?1;f
: ant as revealin§ the‘ﬁrior.aft at the time of the invéntioﬁ.i:Aﬁ ; 731
iiéxamination.of some of'theselreferenceé Wili bé.helePl,in;f ' .
. defining the state of the .Pr'iér art én-May 3, 1960, “%:.1"19 date of
'f:5£he-filing of ﬁhé apﬁliéaﬁion forlthe paﬁent, : : | RSN
. The. Katzin patent.(U.S. Patent No. 2,192,53?, the

'_‘firsf pége of which is attached hereto as Appendix B).cited

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

. of dipole elements of different lengths"arrénged in'a side—by5'.

'7fy_side relétionship in a plane. While some of the illustrated

" embodiments of the Katzin invention show antennas having several . . °

" elements of one length arranged paxallel to SeVerél'elements of  g;f:

©  ®TsBell Fatemt, Col, 2, lines 47-52. See App. AL




7. the Katzin‘patéht is that.if\elements . or groﬁps of'elements,

'ff;‘of dlfferlng lengths are combined into one array, each of the

"liﬁ_ffa hlgh response for a WLder frequency band "

:f.anothér l§ngth,_one illustrated embodiment (Figure 3¢, Appendix |

"n_B) shows an‘arfay described in claim seven of the patent as‘beingfé

-~ the other * * * " The patent also suggests, in claim 11.

"elements, or groups of elements, "will respond most efflclently

;" ]£ofi£sjcorréspohding band of frequencies, so that the comblna-ﬁt-?f]f

One of the antennas c1ted as prlor art by the defend—fﬁ

"f d1agram of this antenna, Exhibit DX-G 16, is attached hereto as.

‘ ,-Appendlx C _ Thls antenna is an array of folded dlpoles, each

7. . U.5. Patent No. 2 ,192,532, p. 2, Col. 2, lines 54-58.

. . Fig. 3d, App. B.
Al "9,  U.S. Patent No. 2,192,532, p. 2, Col. 1, lines le=21.
'115,10.‘ Folded dipoles are simple dipoles, see n. supra, which

“have been altered by adding another conductor in such a mannerm;;”

2 that it is approximately parallel to the simple dipole and-
- attached to the outer ends of each half of the simple dipole.-

" The resulting structure is an elongated loop having a terminalj'*

point midway along one of its lqnger sides. (See App. C)
Folded dipoles have somewhat. different characteristies than

'fstralght or simple dipoles, the primary differences being that2 _;1

. folded dipoles have better performance over a greater band-
“i. 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.

‘7 '.transm1ss1on llne and the recelver should be as. nearly equal

© . "a plurality of deriallelemgnts, all of differing length, confjff;f:

" tinuously tapering in length from one end of said antenna ko o

‘thereof, that the spacing between the shorter elements may be =
"~ less than that between the. longer elements. The teaching of .= .-
15 ;tion of two or moreisuCh groﬁps * % % will givé the;resultlof.jffo:

" ant is the Channel Master "K, 0." antepna model 1023, producedl: TR
f;and marketed by the Channel Master Corporation of Ellenvillé;.'-'

;'vfiN. Y. between Septembér 1954 and December 1958. A schematic ‘~:f"}7

;'S.f?U.S..Patent No. 2, 192,532, P. 3, Col. 2, lines 5-14; See'also Lo

"impedence." In order to achieve the maximum transmxsszon of‘ﬂi_ s
the signal to the receiver, the impedence of the antenna, the.  1;_}'




"of a dlfferent length arranged in a coplanar sidenby-side'
‘f relatlonshlp decrea51ng in length from one end of the array to_“"

l“ﬂf.fn:ﬁj{f'f' the other.

-1*nlar, the'elements not being equally spaced and the spaeing notffﬁﬁe‘ﬁ

The feeder or transmission.line running between the'elements '

~ . consists of two conductors, one of which is connected to one

'”‘end of the folded dlpole at the terminal polnt the other con—';”

'3ﬂf:nected to the- other end of the dlpole at the termlnal po;nt and

htransposed between dlpOleS such that each conductor:;s alter-
~‘nately connected to the_left and right ends of snccessiVe
'7'dipolee."Transpoeed?feeder lines are also shown in the Koomans
ﬁﬁ'lattached hereto as Appendix D) and the Winegard Patent (U,Sl

“Patent No. 2,700,105, the first page of which is attached hereto

L ant. The White Patent (U.S

The spacing between the dlpole elements is 1rregu—;f;;5-i'

L?‘varying progresgively from one end of the array tolthe'other.5:l"ﬁ"”

- Patent (U.S. Patent No. 1,964,189, the first page of which is =~

*ﬂlnas Appendix E);fboth”of-which are cited as prior art‘byethe.defend—J"

.. Patent No;'2,105,5693 the first page:-ifﬁ

‘t-of'which is attached hereto as Appendix

" feeder lines in conjunction with dipole

F) also uses transposed. fr’”ﬁ

elements decreasing in . .0

the-

'”-lethh ﬁrom‘one end of the arrey"to'the other.

'i'White array is'“center—fed," that is,

" of the array, rather than at the end of the array.

"However,

‘lead transmission line which leads to the receiver,

'conneeted'towthe.down

‘The anten-

land Winegard patents

at the center hf“i‘

“ .- nas described in the Katzin, Koomans,

o are all fed at the end of the antenna having the smélleru -

77 10.. (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
~chms whlle a folded dlpole has an 1mpedence of about 300
ohms . ' - _ R .

_?lnoted above and theﬂ“K;_O.ﬂ antenna, as well as the [Isbell antenne;?f]‘éﬁ




I “j :tgf:”;f?:'elements.
The artlcle c1ted by the defendant Wlnegard as prior tiﬁf

- art is "Logarlthmlcally9Perlod1c Antenna De51gns" published by

" R. H. DuHamel and F. R. Ore on Mareh'Bl, 1958. This article -:“ﬁ

“h;(log perlodlc) antennas and the development of several such
el . T 11 I

- according to the theory that an antenna "design cell" haVlnng‘f
Eﬂ”high performanee characteristics for'reception'of a limited

pand or period of radio frequency signals, if altered in all

.. lengths which vary from'the—wavelengthg of the first band of

- frequencies by the same constant scale factor. Thus, accord-

{;teristies for receptien of particuler'frequency wavelengths,
i _ . - T - _ , - T :
“an antenna geometrically similar but reduced in all dimensions

by a scale factor of .5 will have Similqr'characteristics_for :

"’successively by a constant scale factor which is less than 1, . .-
'”:;and repeated periodically in one antenha "array", the array A
.. will have the characteristics of the design cell over a broader

'3fh& band of frequencies which is limited only by the largest and °

*5'fsmallest of the geometrically similar design cells which are

'ff:hlgj The term "design cell" is used herein to refer to a struc-
transmlttlnqélectromagnetlc radio energy. A simple or
"are examples of such antenna des;gn cells. A partlcular

- antenna array may be composed of one oOr more smmllar or.
dlSSlmllar de51gn cells. g : B : :

vexplains the elements of the theory of logarithmically periodicf.i;t:uh

:'f}fantennas, Generally stated, log perlodlc antennas are designed L

‘dimensions by a constant scale factor will have high performance[f‘“"

f: characteristics fox reception of a band of signals having wavef'  “”:"

" 'ing to the theory, if an antenna design cell-has.certain_charaeate_}:b

“'t:freception of frequencies of wavelengths half those of the first;{*:fﬂe

:ﬁﬂ“The theory continues that if a particular design cell is redﬁced}ff”hf‘;g?

" tural unit of an antenna which is capable of receiving and;ef,iﬁ

e folded dipole and an adjacent section of transmission llnejfff'”"““




- lo”;

repeated'in the_akrey. _Becauee.ﬁhe perfoﬁmanee‘of the
enantennas so'designed is theoreticallj'the same oVer.any'bend _C“eﬂih
'f= 1 of frequeneies:fof which the antenna is designed the aneennas
}ﬁare Eermed Frequency Independent Antennas. _The application pf b
:this theory to antenna design ep?ea;s to ne limited only bytﬁen;ikae
eonditiens that the design cell ﬁsed must have uniform per_for-._'_'}..'.':'.j

e mance over a singiénperiod and that the overall array,'the

e”g3]periodic repetitidn of the cell,'not cause an "end effect”
“* that would destroy the frequency lndependence of the array.

*}Q{';' A The fqrmula set out by DuHamel and Ore as defining the

'”f.relatlonshlp between the repeated .or perlodlc, de51gn cells is: -

= %%ﬂ:i., Whlch deflnes a constant proportlonal relatlonshlp"n
n :

"5:between like elements of the design. In this case the formula

" relates to the radii of circular-structures.‘ Of course, in the -

“-;case_of geometrically similar designs all dimensions of one de¥55~'

©  sign are proportionall?‘équal to all dimensions of the other 3
i:similar'designsu' That is, they must all vary proportionally.f";;f'f- ﬁ%

'The theory of the log periodic antenna was adopted by Isbell R

" in his work and the formula, e Lﬂﬁ*ﬂ)’== A3 (ned)
bn o AS?\.

:5”:-f,fffﬂ,uef=where 7 is a constant having a value of less than 1, can be-

.. 12,- 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 initially along the antenna. This bounc=
ing, or reflection, back and forth may cause shadows ox
ghosts in the reception ¢of a television picture. Thus, in
- order to ‘avoid this end effect an antenna should be designed
. to have sufficient elements to radiate or absorb all of the
. energy as lt'passes from one end of the antenna to the other
80 that there will be no such reflectlon of the energy back -
'down the antennanl_,,~‘ : : :
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seen to be a1Simple'adaptatien of;the‘DaHamelQOre formﬁlal3'and f
 its'mathematieal-equivalent.‘

The Invalidity of the Patent

‘ Keeplng 1n mlnd the prlor art prevrously dlscussed it,,_f

7'.scan be seen that an antenna with the general parameters of the-

:{n IsbelllPatent w11l result from'a;comblnatlon of the dlpole array
“Tof Katz;n w1th ‘the transposed feeder llne of the Channel Master
”"KF-O' ";or_the-Koomans or-Wlnegard Patents Such an antenna would

”T:;consist'Of_a coplanar side-by-~side array of straightadipole.elea-,:,-f

'hf'_ments of differing'lengths which decreaselin length.and-spacing ‘

" and 11 of the Katzin patent), fed at the small end of the array

i#_}hy a two conduetor transmissiOn-llne that is tran5posed between

ffom'one_end-of-the'array to the other (as dlsclosed by clalms 7

successive elements(as disclOSed_by'the'Kbomans and.Winegard '

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

.13, Wnile DuHamel and Ore defined circular structures by relat-
" ling the radii of different parts of one cell to the radii
- of another, -Isbell has defined- linear strudtures by relating :
the lengths and spacings of one design cell to another. That o
_these are alternative means of expressing the same mathe- i
- matical relationsip is- ‘evident from an examination of Figure .
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 line O, in Flgure 1, to the dipole
having the length Ln. If the dlstance from the base line
0 to dlpole having the length Ln were the radius of a circle
" having its axis at line O and -its circumference tangent to
the same dlpole the distance .represented by Xn (“the dis-
.~ tance from the base line O to the dipole having the length
~ . Ln", see Col. 1, lines 71-72 of Appendix A) would be egual
to Rn, where Rn is the radius of the said 01rcle having .its
-_¢laXlS at O and its c1rcumference tangent to the dlpole of
_length In: then 1t is easlly seen that the formulas 7#_‘22511_ Q
.-._(Isbell) and . 74-- ->¥<-f—’-’-'—‘ii-)- AR .' (DuHamel & Ore) 7)) e
¢ are different but egual maﬁﬁematlcal expressmons of the
o same proportlonal relatlonshlp : : :
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the length and spacing of the dipole elements in'Such:an.antenngfff?ﬁﬁ

PR

' aré adjusted by the log pericdic theory of antenna design whiéh- ' i

.:“;”diCtateS that ﬁhe periodic_orfrepeating cells (here a dipole- : “

:-fi élement.and-adjqiniﬁg‘section of transmission line) shalizbe3f‘fj f;f1

'geometrically similar and related to each other in size by a

'Tf constant scale féétor,-the result.is'the ISbell_anﬁenné-dis;

'fﬁ'_dloéute.a'lt is thus apparent thatatheilsbeilnantenna'ié_a”com—‘;; fﬁ"

'":,j‘_bination_df'elements;fall known in the priorfart'and:élsozﬁhat

"“ﬂ  these kriown elements were.dombined:in;the'Isbellfantenﬂa ina

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

'ff;Lforet the critical question is whether such a éombinafﬁon'would

i bave beenfob#ious to one reasonably skilled in the artfof antenna .

m'“*udeSigﬁ, United States v. Adams, supfa at'SO—sz;.Kellfbotfxndus.,'”Vﬁ 

' &i tional in'fadiation'pattern by transposinggthe_f%éder line

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

- Co. V, Lambert Indus., Inc., supra at 988. Those skilied in the =~ -

art aﬁ the time of the ISbell application_knew (1) thejlog péricdid@}w

rmethoa.bf.deSigniﬁg frequency iﬁdepepdgnt anﬁéhnés, (2}:£hét
 'j:aﬁtenna'arrays.cénéisting.dﬁ straightfa%pﬁleg.ﬁith progregsiveiy ;}_,
ﬁ;varied.lengthsrﬁhd SPéCingS ekhibit.greater'broad.bandECharact¢¥— fT
.:  istics fhanlﬁﬁése'consisﬁingubf dipoléé Of.edﬁ%l-lengtﬂ a?dlspac-
“ ;;ipg-aﬁd;_(3)thét.aidipble ar;éystype'éntaﬁﬁahgvinq_elémenté_[

. spaced less than 1/2 wavelength apatt could be made unidirec— -

:ffbetWeen elements and feeding the array at the end of the smallest
“element.
- It is the opinion of-the'cOuft'that_it would have-been: S

}‘ fobvious-to*Qne o:dinarily_skilléd in the art"and'wishing'to

B design a frequency independent unidirectional antenna to com-

" pine these three Qld-eleménts,'all suggested by the prior art =
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references prev1ously d15cussed _ The test of obv1ousness is

the proper test to. be applled in determlnlng whether a new com—_ff“

"“L‘blnatlon of-known elements 15}patentablee_ American InfraeRed‘_

" Radiant Co. v. Lambert Indus., Inc.j.Supra at 988. When one .
'rskilled in the art with the pribr art-references before him -

“ could have, without.the exercise of inventive faculty;wcombined

L old'elements'knOWh'in the'artstd produce the plaintiffﬁs:"inVen— B

.':ation;f the "inVéntiOn”edgespnﬁtjrise to the‘lével of Pétentabilitij SRR

i notwithstanding‘the'faét.that:itfmay be an improvement over the_”r”'”

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

- patent 1nd1cates that on November 9, 1960, all original 9 claims _f":

(final c¢laims 1-8 and another never approved) were initially

: - rejected by examiner G. N. Westby as being met by Katzin (Patent

- No. 2,192,532, App. C) in view of other patents teaching the
crossing of the feeder line and the use of straight tubular con-
ductors, On May 10, 1961, Isbell submitted an amendment to the

rt_Patent Office whereln he argued that “there is certainly no teaCh-fﬁgj:
s ing ox Suggestlon in the Katzin patent of an arrangement in which -
both the length of successive dipoles and the spacing between saidrgp

dipoles vary in a manner such that the ratio of the length of

p " adjacent dipoles is a constant which is also equal to the ratio
~ 0f 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). SubSeer=_.

quently, original ¢laims 1-8 were allowed by examiners H. K.
" Saalbach and Eli Lieberman as were 7 addltlonal Clalms added as

~ a result of an interference proceeding and further amendments by

~the appllcant. It appears thus, that the above argument in

.. regard to the constant proportional relationship of the lengths

© . and spaclngs of the elements and the importance of such relatlon-‘
 'ship convinced the Patent Office that the Isbell disclosure was

:i-_patentable. However, there is nothing in the file wrapper to

_indicate that the patent examiners were aware of published work - :
- of DuHamel and Ore, their formula, or the log periodic ‘theory of . . -

‘antenna design all of which was a part of the prior art at the .. °

f‘_tlme of the appllcatlon.




- 14 -

prior art. Kéi;¥Dot_Indus.,Inc. v. Graves, supra at 29. The -
" Court, upon full_canideration of the record herein, findS_that"ijffﬂf < .

the disclosure of Isbell's Patent No. 3,210,767 is lacking im = .

the prerequisite non-obviousness and is, therefore, invalid. .« = "7

" Inasmuch as an'invalid'patent.canﬁot be infringed, fﬂ;.7;

! Imperial Stone Cutters, Inc. v. Schwartzr:SQPra at 429; Kell— .. j ..

':Ddt Indus., Inc. V. GraVes,-suprafat_28, the question:bf.iﬁ__:ﬂffl”
-  'fringementfis:rendér¢d moot'and'is;?therefo:e;.not decided by - ;
this Court.

The foregoing shall constitute the'findings of fact

'1f  andfconclusipns_of law pursuant to Fed. R,.Civ;.P.'SZ(é).
4. ... . 1T IS ORDERED that judgment will be entered for the

'ijﬁiv  ¥¢,=_defendant With‘cbsts, exclusive of attofney'é-fées,'taxed'to‘ff‘up

the plaintiff.

" 'patea this _ 2% day of June, 1967.

AL SR
/Y /_.c'HIE’q_JUDGE -
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United Smm Patent Office

R 3 210 767
Patented Oct. 1965

210 767
FREQU‘ENCY IZ\DEP{‘NDENT UNXDIRECI‘XO‘\’AL
NTENNAS -

Dw:ght E ¥shell, Seatﬁc, Wash., assignor o The Unlvérs **

sity of Illinois Founddtion, a non-prof‘t corpomtion of

Illinols .
. -Filed May 3, 1960 Ser. No. 26,589
15 Claims, * (Ch _3-}37-792.5)

Thig invention relates to antennas, and more particu-’
ln‘ﬂy, it ‘relates to antennas having unidirectional radia-

‘ _ 2 . :
fram the base !me to the adJacent smalier dxpole. and T

. has the signifiennce previously given.
. The radiation pattern of the anteanas of. 1he mvennon,

havmg the geometrical Te[nhonshjp among the several

parts as défined above, is uniditectional in the negative
X direction, i.¢., extending to the left from the narrow end ;
of’ the antenna of FIGURE 1. T o

The construction of an aclual antenna n'nde io ad-

""card'mcc with the invention i% shown in FIGURE 2. In

10

. tion patterns that are essentially mdcpendem of frequcncy ; '
| over widé bandwidths,. =

The antennas of the invention ure coplanar dnpole are .

rays consisting of a number of dipoles arranged in sides
by-side relntionship in a plane, the lengih and the space

-antennas’ of the invention provide unidirectional radia-
- tion patterns of. constant beamwidth and nearly consmnt
) mput impedances over-any desired bandwidih.

The-invention will b¢ beiter understocd from the fol-
lowing detailed descnpnon thercof taken in con]uncxson
with the accompanying drawing, in which:

FIGURE. 1 is a schematic plan view of an antenna

“made in acaordancc with the pnnc:ples of the invention; .
FIGURE 2 rs an sometric view of a pracncal amenna :

mbiodying the inveniion: and
- FIGURES 3 and -4 aré radiation patterns of a :}plcal
aptenna, in the E plane and H plane, respectively.
Referring to-FIGURE 1, it will be scen that the an-
enna of the invention was composcd of a pIurah:y of -
‘dipeles 10, 11, 12, etc., which are coplanar and in paral-
Jel, side-by-side reiatmnshlp. ‘It will be noted that the

: ]cng:he of the successive dipoles and the spacing belween

hese dipoles is such that the ends of the dipoles falt on
a pair of straight lines which Intersect and form an™"
angle «v In the preferred -embodiment the antenna is

. symmetrical about a line passmg lhrough the m.dpom:s o é : ]
- o element being 2% long, wkile the shortest element was

"of the dipoles, as shown,

The antenna is fed at its narrow end from a conven- - .
- long.”

ional source of energy, depictéd in FIGURE 1 by alter~
nator 13, by means of a balanced fecder line consisting
of conductors 14 and 16, It will be scen that the feeder
Jines 14 and 16 are alternated between connections to-

batween such connections.
The lengths of ‘the dipoles and thc spacing between

15

:ing between successive dipoles varying according ‘to a -
-definite mathematical formuls; each of the dipoles being »
- fed by a cormmon feeder which introduces a phase reversal
-of 180° betwcen connectigns to sutcessive dipoles. The

20

this antenag the balanced Jine consists of two closely-
spiced and paralle] eiectrically conducting small dinmeter
tubes 17 and 18 to which are attached. the dipoles, each
‘of which consists of two individual dipole elemerits, ¢.g.,
i9 and 19a, 21 and 21a, etc. It'will be noted that each
of the twb clements making up one dipole Is connected
to. a different one of-said conductors 17 and 18, in a
direction perpendicular to the plane determined by saigd .-
conductors 17 and 18, Moreover, consndcnng either one . |
of the conductors 17.and 18, consecutive. d_:pale elements
aleng the length thereof extend in -opposite dircctions, .

It will be' séen that this construction bas.the effect of

2-'5

30

3.>

40

45

“comsecutive dipoles, thercby producmg a phase reversal

dipoles are related by a. constant scale facxor T deﬂned :

by 1hc followmg equations:

. Loy l’-'nq(nﬂ)
SR LT AR,

whcre r is 4 constant having.a value less than 1, I.n is .

the length of any. intermediate dipele in the array, Lhﬂ.n

© is the length of the adjacent smaller dipole, 48y is the g
. 'spacing between the dipalé having the length Ly and the -

adjncent larger dipole, and AS(aq41y 35 the spacing between

alterriating tHe phase of the connection between; success
sive dipoles, -as depidted schematically in FIGURE 1.

- Although the dipoles of FIGURE 2 are not precisely co-

plandr, differing therefrom by the distanice ‘between ' the
parallel conductors, in practice this disfance is’ very small
" 50 that the dipole elements are -substanticlly coplanar

- and the advantages of the inveniion are maintaifed, The
" antenna of FIGURE 2 may be conveniently fed by

means of a coaxizl cable 22 positioned within conductor "

- 18, the <entral conductor 23 thereof extending to and

making electrical. connection with conductor 17-as shown,
CAS an: exnmph: of the invention, ai anterina:of the

- type shown in FIGURE 2 was constructed using 0.125

inch diameter lubmg for the balanced: line and 0.050

inch diameier wire for the elements. The elements were

.auachcd 1o the feeder line with soft solder, and’the array

was fed with’ miniature -coaxial cable insetied :through
ong of the balanced line conduétors. - Thel ahtenna was
deﬁned by the parameters »==0,95 and «=20°. The an-
tenna ‘had a total of 15 dipoles; with the longest dipole

ong- half of this length or 11/;.". The: arr'ay Wais TV

Typxcal radiation patterns . for the above-dgscnbed
antenna in thé E plane and the H plane areshown in
FIGURES '3 and 4, respectively.. These patierns were
found fo remain essentially constant.over the band of
about 1100 to 1800 mc./sec. The minimum front-to~-
‘back ratio over this band was 17 db and-the Qdirectivity
over the range from about 1130 to 1750. mic./sec. was.
better than 9'db over isotrapic.. - :

The performance - of - the above-descnbed ‘antenna

clearly indicates that the antennas of the invention pro-

the dipole having lhe leng:h I.n and the adjacent smaller

dipole.. -

rwill be seéh from :he gcometry of thc antennas, as o

given ‘above, .that the distance from the base line O at the

vide excellent rotatable beams for use particularly in the :

©, HE to UHF spectrum. In comparison 1o the well-known .
parasitic types of antennas which bear some resemblance

to those of the invenmlion, such; as the Yagi array, the
antennas -of ‘the invention provide a much wider band+
width with essentially comparablc -directivity., “Advan-
tagecusly, however, the antenniis of the mvent:on need
no adjusting for their performance over:a wide band- .
width, compared to the pamsmc types Whlch must be

- adjusted by cut-and-try procedures foi each: -frequency.

veriex of the angle « 1o the dlpales formmg the array ‘

are deﬁned by the equauon'

Further experimental work with dther antennas similar .

" 10 that described above has Indicated that the prcfcrred

values for the parameters wh;ch define the amennas of

. the invention include a range of values for anglc a be~

tween about 20° and 100%, with'; * having a value between

about-0.8 and about 0.95. "When these paramcters have -

vaIues wuhm the prcferrcd ranges the amennas Wero .
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found to have essentially freyuency ihdependent per-

formance over any desired bandwidih, The upper and -

‘lower limits of the bandwidihs may be adjusted as desired

men:s in any iwo adj.ucm dapulcs bcmg‘gwcn by th
formula- v

by fixing the lengths. of the longest dipele @nd the shortest . -

dipole, respectively, Tt has been delermined experi-
-menially that the longest dipole element should be ap-

. proximately (.47 wavelengih long at the lower limit and ..

the ‘shortest. element should be about (.38 wivelength

long at the upper limit. - Moreover, in order to provide
a sujtable front-to-back ratio at the low frequency limit,

thcrc should be at least 3 dipoles in the array and prefer-
ably about [0 to 30 dipoles,

"The forepoing detailed description has bccn aiven for:,

clearness of understanding only, and no unnecessary lime=

itatiens should be understood :hcreirom. as modxﬁumons .

will be obvious (o those skilled in the art.
What is claimed is: S

"1, A broadband unidiréctional anteand compnsmg an.. -
S array of suhst‘\_nlm”y coplanar and parallel dipoles of . .-
progressively increasing lengih and spacing in side-bys.
-side relationship, the ratio of (he lengths of any two nd- ..
. ;1ccnl dnpulcs bcmg given by lhc formul:\ R

whcrc L,, is lhc lcngth of any. mmrmednh. dipole in rh."-
array, me is the length of the adnccm smailer chpolc[_"
and 7-is a constant having o value less than 1, the’ spaclng'

bclwecn sa:d dxpo!cs bcmg gwcn by thc formu]n

whcre .AS,, is lhe spuung bcl\\ccn the dlpulc h'wm" the

lenglh-Ln and the adjacent larger dipole, ASiai1s is the

rspacing between the dipole having the length L, and the”
adjacent smaller dipole, and r has the signiﬁcnncc previ- |
ously assigned, said dipoles being fed in series by a com-

- halves, a two-conductor balanced feeder having one cons
" ductor connected to each of said elements at substantially

“mon feeder which allernales in pl*nse mtween successwc
dnpoles. N

2,.The hrhy of clmm l whlch is symmcmcn] about a
‘]mc p1s:.mrr (hrou"‘a l.hc midpoint of cach dlpole in the

areay. -

- XL bro.\dh.md unldmclmn.ﬂ antenna compnsmg an-
“array of a plurality of substantially coplanar and parallel -

ipoles of progressively increasing length in side-by-side

“relationship, the ends of sald dipolcs fallingon a V-sh'lped i

i line forming an angle « al-ils vertex, the ratio of the

v

lengths of any pan‘ of adfacent dipales bemg -given . by :

Jhe formula

‘where L, is the length of the. langer dipole of the pair,

Lin.y is the fength of the shorter dipole, and r is' s con~ |
“stant h.'\vmg a value less than I, the dipoles in said array-
beirg fed in series by a common feeder which nllcrmics

1807 in phase between successive dipoles,

4."The anwenna of claim 3 in'which the angle « has 2.
value, between-about 20° and 100° and ;hc constant 'r'

has a value between about 0.8 and 0.95.

- 5, The antenna of claim 3 in-which said feeder is a
balanced line which. twisty 1807 beiween the connccuons

1o successive dipoles.

6. A troadband umd:rcclmna] antenna comprmng a
balanced . feeder line consisting. of two' closely spaced; ..,
straight and paralle] conductors, o pluralny of ‘dipoles . .
each ;conslsting” of ‘two dipale clements, anc of which .-
" substantially constant scale faclor, the selective spacings

. elements is connected to one of said conduciors; the

otherielement being connecied dircetly opposite the firss
to the other of sald conduclors. the ¢lements of any.
dipole ex:cndmg in opposite directions perpendicular 1000 "
. means 1o conngct. the feeded Lo an external circuit it subs
- staatially. the locntion of the smallest of the dipoles; . ¢
12 Thc acrial aystcm of elaim 11 in which e.-ud seale .

the plane :determined - by said conductors, conseeutive

d:pole clements on cach of said conductors ¢éxlending in-
opposite d:rccnons. the ratio of thc l\.nglh\ of lhc ch.-.-

’ conducmrs are tibular.

where I is thé Ieagih of an clemsent of any dipole in the
antenna, /5.y is the length of an element in: the adjacent

- smaller dipolc andir is a constant having a'value less than
-1, the spacing bctween saxd dxpo]es bemg gwen by :he
formula .

e 'ASL.-H:!;,.
’ ' ’ as,

whcm AS, is the smcmg between. the’ dxpo!e havmg ihe
¢lement length Iy and the adjacent larger dipole; ASiwh
is the spacing between the dipole baving the element
lengih 7, and the adjacent smaller dlpo}c, and r has lhe .
significance previously assigned. e
7. The antenaa of claim 6 wherein r h'lS n valuc of_

“about 0.8 to .55,

8, The aatenna of ¢laim 6 whcrcm s’ud fccdu' Ime :
-9,°An aerial system mc]l.lc[mp, at leN one set of p-lmllei; ’
Jipdles spaced nlonq and _substantially pcfpcndlcu]’lf to

-thé Tonghudinal uxis of a two-¢onductor bulanced feeder
1o which the halves of the dipoles are connccted at- their
: -.mncr ends, snid dipales being of differenteleetiicnl lengths
.. increasing substantinlly lnt:'mlhmlc.\lly Arom the Jéon-!

nected cnd of the feeder to the other end and ihe dipale

... feeder connéctions being crossed over one. anotheg, be-

tiwveen ndjacent dipoles, the spacings betweea which also

" increase substantially togacithrivically from s.nd conncctu.d :

endl to the other end. :
10, An anteana system for wide-band use compnsmg

- a -plurality of substantially parailel conducting dipele ' -
“elements arranged in substantially  collinear: pairs, the - -

opposite dipole elements of each pair constituting dipole -

the inner cad thereof, each of said dipole halves in.a poir ..

" being conpected 1o a different feeder conductar, adjacent’

dipole ¢lements being reversely connecied 1o dilferent con- -
ductors of the fecder, said dipole elements being selec
tively spaced along and substuntially perpendicular to -

. said feeder, the elements of each pair being of subsian-
B t:ally equal’ ]cnglh. ‘adjacent dipole elements of dxﬁ‘erdnt e
" .-pairs differing in length with respect 1o each other by a .

substantially constant scale fnctor, the selective spacings
between adjacent dipoles generally ‘decreasing fremt one |
end of the feeder to the "other with the greatest spacing

" being between the longest dlpoles and mcans to connect ©

the fecder to an éxternal cirenit at subst'mml]y the foca-

" “tion of the smallest of the dipoic elements.

11, An antenna systemy for wide-band use comprising '

. a plorality of submmmhy parailel conducnng dipole™

elements arranged in substantially collinear pairs, ihe op-

. posite dipole eléments of each pair constituting dipele

halves, a two-conductor balanced fecder having ong con-".
ducter connected to each of said clements at substantially |
the {nner end thereof, each of said dipele halves in a pair

.. being connected’' {0 a different feeder ¢onductor, adjrcent

dipole clements being ireversely connected to different *.

-conductors of the feeder, said dipole elements being seleg-

tively spaced along and subsl.ammlly perpendicular to

Csaid feeder, the elements of ¢ach pair being of substan-

ml}y equal length, adjucent dipole elements of different .
pairs differing in lengih with respect 1o cach.othér by a

betwegn Lhe dipoles along the feeder differing. from each
other also by w substanially constant scale faclor, the
greatest spacing being between the longest dipalcs. and»




S s B 10

f.uLlon h.m v.ahics within the range from .|lmul Oﬂ. to
html (rys. =7 :
“13. An anicnnd system for wide- h.md nse wmpr:xm"
an array of at leusi three linear substuntinlly paryllel
conducting dipales, cach dipole being composed of 1wo 5
oppasite substuntinlly collincar ¢onducting clements, a .
wo-conductor balanced fecder having one conduetor cons |
nected (o cach of suid efenients ut substantinlly the inner
end thercof, adjncenal purallel dipole clements being re-
versely connceled 1o a dilferent conductor of the feeder, 1g.
the two clements of cach dipole being of substantially .
cequal length and successive elements being of jenglhs
which differ from one dipole to the next by a substantially
constant scale factor within the range from about 0.8 to
about 0.95, the dipoles being spaced from each other in 33
a gcncrally decreusing manper in the dircction of de- .
¢reasing element length, and means 10 connect the fecder -
conductors 10 an external elrcuit at substantially 1he loca~
- tion of the smallest dipole elements.
- -4, An antenna system for wide-band use comprising 20
"o minimum of three pairs of linear substantially parallel
: conduciing elements arranged substantially COp].,m.srly._
. each pair being substantislly collinear and comprising the
“halves of a dipole, a two-conductor feeder connecied o
- the inner ends of said collincar pairs of elements, ad-- ﬁ,,
! jacent parallel clements being connecied to different con-
- ductors of the feeder so thar the hulves of the dipoles
.- conpect 1o -differeat conductors of the feeder and ad-.
- jacent dipoles arg reversely connecied, the halves of cach -
. dipole being substantinlly the same’ length, adjacent dipole 30
_ clemenis being selectively spaced from cach other along
" the feeder, the length of the successive dipole elements
-along the feedér decreasing in accordance with a subsian-
: tially constant scale fuctor, ¢ach dlpah. andk the “feeder .
between it and the adjacent dipole constititing  cell, the 33

of connection ‘of vne dipole and the feeder {0 the ouler
end of she next smuller adnc.:m dipole also decreasing
- from one cell 1o the pext in the direction of decreasing
dipole length ncwsgxnj, 1o o substantially constant scule 40
factor so that. the combination of cells provides a sub-
; stantially udiform  wide-bahd response, and . means 10

..i; conncct an external ciccuil to the feeder clements 'ﬂl'spb_-‘ '

" substantially constant ‘scale factor within the range from

dimension ‘of the several cells mensured from the poing . -

- HERMAN KARL SAALBACH Pr:mary Exammer. .‘ K

e o A
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siantially the location of the shortest of ihe dipoles:
15, An-antenna sysiern Tor wide-band use cumpmmg '
o minimum of three pairs of substantiully mralicl and -
voplanar lincar conduu:ln;. elements arfanged in substan-.
iinlly collinenr pairs, each pair of clements comprising ™
the halves of a dnpolc, a two-conduclor feeder, one con-.
Cductor of which is connected to each of said clements
substantinlly al the inner end thereof, adjacent parallel
.clements being connected 1o difterent conductors of the
feeder so that-the halves of the dipoles connect 10 differ- .+
ent conductors of the feeder and adjacent dipoles are.
reversely connected, the halves of each dipole being sub-
stantially the same length, adjacent dipole elements being -
selectively spaced from each other along the feeder, the
lengths of the elements dccrcasmg from one end'of the
feeder to the other substantially in accordance with a

about 6.8 to 0.95, each dipole and the fecder between it -
and the adjacent dipole constituting a céll, the cell dimen-
sion fram the inner e¢nd of one dipole 10 the outer end of
the next smaller adjacent dipole also generally decreasing -
from one ‘¢ell to the next in the -direction from the
* longer to the shorter dipoles so that the combmauon of.
¢ells provides a substantially uniform w:de-band response, -
and means 10 connect an external circuit o' the feeder -
" elements at Subslnnimlly the iocahon of the shoncst Of
1hc d;poies. - .
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Bu RM*EESTER & Ku LIE

I35 SCUTH LA SALLE STREET, CHICAGO,ILLINOIS sO0s803

MARSHALL A. BURMEISTER

KEITH J.KULIE ATTORNEYS AT LAW - FRANKLIN 2-1344, CENTRAL $-3351

DONALD B.SOUTHARD

June 26, 1967

£ Fpgie,
e 'Eﬁiﬂ\"

Richard Ph1111ps, Esq.
Hofgren, Wegner, Allen,. Stellman & McCord *
20 N. Wacker Drive
- Ch1cago, Illinois
RE: Unlver51ty of Ill1n01s Foundat1on
- -
Winegard Company:
Our File: 45-34

Dear Dick:

Enclosed is a copy of the decision in the
above case. We were a little disappointed not to

have a pronouncement on the issue of infringement.

Sincerely yours,

ence.




- U0t Therefore, the petitioner’s appligation 2. Patents e=112(3)
. will bedenied and the. writ, cancelled. '
.- - However, i1 view of the fact that the

... tion, the petitioner will be continued on  patent is weakened when there a

i thirty (30) days from the date of entry patent before trial court that-

UNIVEESHTY OF ILLINGIS FOUNDA- - -

S ﬂth-e validity of the patént was challenged, C.a. § 103

i bt

271 FEDERAL SUPPLEMENT |

petitioner did not have a fair ‘and im-
“partial trial as required by the constitu-
_.ctional mandite of “due process of. law.” 35_U.,S,C.A. §282.

Pate'nt‘is presumed fo be valid from
_ e A ‘ . the fact of! jtg issuance.. 35 U.S.C.A ¢
- Petitioner has been released on bail dur- 282, L Db 8
"o, ing and pending his:appellate proceedings . o cn
: - In the state eourts, and, also, during and 3. Paients €=112(3)
. pending ‘this proceeding and determina- -

)

Presumption of '.Vali.ditsir, of iésued

:* present . bail for the further period of ‘art references or alleged. :jdisc!osu;‘es of
- of a final order in this matter to afford considered by the Patent Qffi
... the petitioner opportunity to make what- the prosecution of the ap
“ever further applications he may desire, _patent. 35 USCA. y282.
Counsel " will. brepare an appropriate '
" Order in accordance with this opinion.

ce duting

4. Patents =218, 37, 416

c. o U precedent . to "paten:t. validity: novelty,

-0 utility and nonobviousness. . 35 U.8.C.A
§§ 101-103, - L

- 5. Patents €314 - T

.. -Ultimate question of patent validity

- is one of law. 35 U.S.C.A, §§ 101~103,

6. Patonts e=g14 e
. In addition to setting out’ scope of .
" TION, Plaintiss, - patent in suit, scope and content of prigr
_ o we - T art must be défined so that a determina-
- WINEGARD COMPANY, Defendant, 10U can be made as to whether the dif-
: , L . o . ferences between patent in suit and perti-
Civ. No. 3-695-D. L. ) : S

: nent prior art would havebeen obvious to
-one ordinarily .skillgd in the art, 35 U.s.

United ‘States District Court _
S CA. § 103

.. 8, D. Iowa,
... Pavenport Division,
- June 23, 1967,

7. Patents 218 .
" As Amended July 18, 1967,

If differe’nces between. pa’ten.t in sui't, :
and pertinent prior art would have ‘been
: : o - « - obviQus te.ons ordinarily skilied in the

Patent infringement sut in.which ~art the patent Would be invalid. 35 1.8,
The. Distriet- Court,. Stepherison, Chief 8. Patents @3398 :

. Judse, held that patent No. 3,210,767 en- Patent No. 3,210,767 entitled “fre-
- Htled “freguency md'e_Dend_th ‘unidivec- quency independent unidirectional apten-
tional antennas” was invalid as having nas” was invalid as Having been obvious

- been obvious toone ordinarily skilled in g " ordinarily skilled in the art, 35
whheart e T USCA.§108. - T

-« Judgment for defendant, C- o PR '
T T . _ o+ -8, Patents E228(11Y) : )
v+ - When one skilled in. the art with
, z L. . - .7 prior art references “before him “could.
* . Where'defendant in infringement ac- have, without exercise of Inventive facul-
- tion asserts invalidity of patent as a de-  ty, .combined bld__deme_pts:k'npw;i' in the

1'.:.-Patel.1'ts-_ €314 :

I e et - 2 T I .

fensé, trial court must determine initja). ;-
ly whether the subject of patent is vajjg §

{ fringed. | 28 USC.,
re prior § RIS
were np §

plication for the |
. ‘There .are three .sepa’r_;i-_té conditions

. - STEPHENSON, ¢p
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" grounds that the inventi
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* established by virtue o
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UNIVERSITY ur ILLINOIS FOUNDATIO’{JV 4 IWEGARD COMPA'N’Y
Cite as 271 ¥.Supp.

qrt to produce the plaintifi’s “invention”, B
the “invenition” does not rise to the lavel ©
of patentability notwithstanding the
fact- that it may have been an improve-
ment over the prior art. 35 U. S C.A. §

103.

10. Patents @"26
An invalid patent cannot be in-

* fringed. 28 U.S.C.A. § 1338.

—rr——lp———

Basil P. Mann, William A. Marshall,

; Chicago, I, and David J. Shor, Daven-.
" port; Towa, for plaintiff.

Keith J. Kulie, Dopald B. Southaud
Chicage, Ill, and’ Edward ‘W.. Dailey,

o6 sepaaltmn& _Bu ‘l'ngton, Iowq for defendant

MEMORANDU\I OPINION
. STEPHENSON, Chief Judge, '

7. This’ action. was brought by thé plain-.-
'tlff JUniversity of Illinois Foundation,

the owner by assignment of U. 8. Patent
3,210,767, issued to -Dwight E. Isbell‘on

as the Isbell Patent and attached hereto
as ‘Appendix A}, against the defendant

P Wlnegard Company wherein the plamtlff

secks a finding that said patent has been
and is being infringed by the defendant.
In'ite angwer the defendant alleges, inter

“alin,” invalidity “of ~the patent on  the

grounds that the invention was disclosed

‘" mote than oné year prior to the date of
" . the application for the patent and that, at.-
_the time ‘made, the invention was obvious
= to one skilled in the art.” Jurisdiction is
. .established by virtue of 35 U.8.C/ § 281
~ and28US.C.§1338.

[1-3] Inasmuch as the defendant al-

- leges invalidity of the patent as a defense,
' '_'_the Court rmust determine initiaily wheth-
“'er or not the IsbelI patent is valid. Gen-

eral Mills, Inc: v. Pillsbury Co., 378 F.2d
666 (8th Cir, 1967); American Infra-
Red Radiant Co. - v. Lambert Indus.,

" Ine, 360 F.2d 977, 983-984 (8th Cir.,

1966). Of course, a patent, from the fact

" of its issuanee is presumed to-be valid.:

'35 U.8.C..§ 282; Radio Corporation of

" . America’ v. Radio Engineering Labora-
- S Sy . V. C

(8th Cir,,
Radiant- Co. v. Lambert Indus., Inc,

413
L2 (1907

tories, Ine., 203 UB. 1, - 8, 55 8.Ct..928,
79 L.Ed. 163 (1934); L & A Products,
Ine. v. Britt Tech. Corp., 365 F.2d 83, 86
1068); American Infra-Red

supra, 360 F.2d at 988-989.  However,

. this presumption of validity is weakened -
-when, as in this case, there are prior. art ’
-references or alleged disclosures of the
patent before the Court that were not
“considered by the patent office during
the prosecution of the application for the
- patent.
Schwartz, 370 F.2d 425, 429 (8th-Cir, -

Imperial Stone Cutters, Inc. v.

1966); American Infra-Red Radiant Co.
v. Lambert Indus., Ine., supra, 360 F.2d
at 989; Greening Nurgery Co.v. J & R
Tool & Mfg. Co., 252 F.Supp. 117, 132
(SDIowa 1%6), aff’d,- 376 F2d 7"8
(Sth Cir., 1967) ' .

[4] There are three separate condi- . '

tlons precedent to patent validity. . “They.

are:. Novelty, utility, and nonobV1ou=:-
ness.. 85 U.S.C. §§ 101-103;: Graham v.
John Deere Co., 383 U.S. 1, 12, 86 8.Ct..
684,15 L.Ed.2d . 545 (1966); United
_States V. Adams 883 1U.5..39, 48, 86 S.Ct.
708, 15 L.Ed.2d 572 (1966);
Produets, Ine. v. Britt Tech. Corp.; supra,

265 F.2d at 85. " In this case the defend-

ant relies on lack of novelty (Title 35
U.S.C. Section' 102) and cbviousness

It is the opinion of the -Court: that- the
issiie of obviousness is dispositive of this
case. Therefore,: that 1ssue wﬂl be first
cons:dered '

[5-71 Whlle the. ultimate questson of' : _
‘patent validity. is one of law, the deter-- - -

-mination of the guestion of obvmusness
lends ‘itself to- seyeral: ‘basic -factual -in-

qumes
supra, 383 U.8. at 17, 86°8.Ct. 684; L' &

L& A

.-(Sectlon 103) “as barring. patentability.

Graham - v. John.' Deere - Coi,*

A Products, Inc. v. Britt Tech. Corp .

supra, 365 F.2d at 86:
setting out the scope of the patent in
- suit, the scope and content of the prior

art must be defined so that a determina- -
tion can be made as to whether the dif-

ferences between the patent in suit and

the pertment prior art would have been .

In addltlon to

obvioug to one-ordinarily skilled in the - '

“art, If such- differences as may exist

e




A
g would have been obvmus to a person
o - ordinarily skilled in the art, the obvious:

" ness test.of 35 U.S.C. § 103 has Tiot been .
" met and the patent will be invalid. - Gra-"

A
;

ham v. John Deere Co., supra, 383 U.S.
at 87; 86 S.Ct. 684, General Mllls, Inc .

I Pﬂlsbury Co supra.

Tke Patent in Suzt

The Isbell ‘Patent is entitled “Frequen-

ey Independent Unidirectional Antennag”

and relates to antennas designed for the -
transmission and reception of ‘electro-.

magnetic radie freguency mgna]s. These

) SIgnals are used for the broadcastmg of
- many types of- commumcatlons including
“radio and telev:slon signals.. " The Isbell
- -antenna con51sts of a plulahty of : ele—

' The lengths of 'the dipoles and the spacing between dipoles are ace iving 2 limi

“related bv a constant scale factor 7= defined by the following equa_.. L pafblee uoilcizze e v
tions:. S 7——_—-._4;&'1.{.2- _A}_S_(f'_"!'_') e : gnzlsq are broadeast over
L S L)z. e Agn R equencies of B4 megacycl
S Wh&l‘e 7-is a constant having a value less than 1, Ln is the length .~ 16 megacycles/ Sec";ldh 3
. of any intermediate dipole in the array, L(n-+1) is the length of the .~ pble of receiving Mg nge
" =7 ‘adjacent” smaller dipole, ASn is the spacing heween the dipole, hay, - ith - uniform perfolémfalt °
" 'ing the length Ln and the adjacent larger dipole, and A S(uf1) is..~  jes in that range’. Ot i e

" the spacing between the dlpole havmg the length Ln and the adj acent'L o e of commereial uti 1th0
smal]er dlpole. L - cularly true in respec : J

L L f c0101° teleVl510n s1gna

‘———._'—'; . " A

L. -Generally, in this context, 'a simple
straight dipole” antenna eclement " consists
of two clongated - metallic conductors
(wires, rods or tubes) arranged:approxi-

~mately colinearly in such ‘2 manner that
‘there is a small gap or termingal between
their inner ends; at wh:ch poiat a trans-.
‘mission. line is- attached. -The fa__mﬂmr
" “rabbit-ear” indoor television antenna.ig -
a simple. ‘dipole baving its .arms at an
cangle rather than in a  straight lne.

" When immersed in’ an clectromagnetie
field the dipole ‘element will intercept

. electromagnetie: radio waves and produce
a voltage across the terminal This vol-.

" “gage is carried to the receiver by means
of the transinission Bhe. ‘The dipole an-’

' “tenng element, like any: other - electrical

conductor, will intercept radic energy’

"+ from the atmiosphere to a Timited extent, "

regardless of the frequency of the ener-
gy being transmitted. There is, however, .
a  speeial condition, known as “reso- -

Jnanee”y in which -the - dipole is 'strongly - "

2?1 FEDERAL SUPPLEMENT

specification, “the antennas of the i, .tely to the left and rif

" sigting of a number of dipcles ‘arrang Fig. 1. ) S
‘in side-by- -gide relationship in a plane; t \ ptennas deslgned i accor
-~ length.and the spacing between succe patent Speclflcatmns are
-give dipoles varying according to a de £
-nite mathematical formula, each of tA.
‘dipoles being fed by a common feedeer' a wide band of. frequen

._-c_onnécte.d'kto. the inner end of one-ha
‘of each dipole, the other being connecte

2 Tshell P‘ltent Col 1 lmes 14—19 :'See

Umv;ﬁgsrw OF -Im;m

ments called “dlpoles” 1 ‘which are’ he inner end of the other h
ranged in relation to.each other and e ole, -and transposed betwee
nected to each other in a particular M of successwe dipoles i1
ner. Genelally, as stated in the pate,, .y that'each conductor is

vention are coplanar dipole arrays c successwe d1poles. (See

Ve ﬁmdn’ectmnal 1adlat1c>r
W high quahty performance

(transmission line) . * * e A'écor lly independent of the fr
ing to the p:atent specification, =~ * A electromagnetlc radio- W

: : . S . : ived.
The. feeder or  transmission line cohnsmitted or -recel

' : : : (14 15,
sists of two conductors, one of which ith such - charactenstl s b
P oisirable when the ‘receptio

fferent frequencies is 1
e guch anienna may i
of many antennas whil

Ch'mnels 2—6 broqﬂcast ov
frequencies 5488 megaq
epch’ channel- being - T:s.)lgn
megacyeles wide, m +which
Thus, channel -2 " broadea
range 5459 megacvcles/seaﬂ
3, 60-6§ megaeycles/secon

els' 7—13 broadcast. ovel
1"6—916 megacycles/second

_ receptive, which -oceurs when the dipole
“iz ‘of a particudar length in relationship
to the wavelength of the radiated energy.
This counditién occurs pirimarily when the
overall length of the dipole iy one-half -
of  the wavelength - of the- radio wave.
Thus, it is apparent that a dipole can be
“fined” for optimum réception of & par-,
" ticular radiowave frequeney by adjusting 1 '1‘1 W;nevard an
- the overall length of the dipole.  The rel- ; 5. Lhe ¢ are the nod
_ative ability of one antenna to produce & pat.er} achromaﬂe
 sigoal (ie, a radlo frequeney voltage) at 6
a- given locaéon distant from the trans>.
mitting Etation in comparison with an- -
other antenna similarly located is 4. meas-. "
L ure of the antenna’s “gain,” 4 techmcal
term.- used in the ‘industry in reference - ;
S te an antennas s1gna1 producmg eapa- B R
jblhnes. ' . : e

& \ﬂ

’/ _u

App. A~

3. Tebell Patcnt, Col 1 Ilnes oO432. See i SR
'..App.A'ﬂ N
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1 o each other: and con-
" her in a particular man-

s¢ antenmnas-of “the in-
anar dipole arrays ‘con-
" her of dipoles arranged

- ;pacing befween - succes-

" d by a common feeder

ile) % ® -3f--n2 ”ACCOId!"

- spemflcatlon, '

j transmission lifie con-'
. luctors, one of which is
¢ inner end of one-half
the other being connected

:ween dipoles are

& following equa--
Ln is the length

.the length of the.

‘1 the dipole hav-
A AS@FL) is

' and the adjacent -

1 oceurs when the dipole
Iar length in relationship
ili of the radiated energy.
iurs: primarily. when the
of “the dipole is ome-half’
1"!’.}.1 of the radio .wave.
n‘ent that a dipole can he
imum reception of a par-,
ve frequency by adjusting
th of the dipole. The rel-
“on¢ antenna to produce a
o fréquency- voltage) at o

2 distant from the {rams-" '

Cin comparison” with ans :
imilarly located is:a meas--

~na’s Ygain,” a techmcal._ :

lhe industry in reference

Col. 1, Tines 1419, See -

SR VAT

poles™ T ‘which are ar-

a5 stated in.the patent |

lationship in a plane, the -

' ing according to a defi-
' 3l formula, eac¢h of the -

: T Slgﬁal—prodl_.mmg capa- .

Col. 1, tues 50-62. Sde - 3

N to the inner end of the ofher half of the

dipole, -and tlansposed between connec-

- tiops of .suecesswe dipoles in" such a

. mannet that'each conductor is connected.
altelnatelv to. the leff-and right halves. -

" of " successive d1po!es (See Appendlx

A Fig. L) ;
~ ’Antennas deszgned in accordance with
" the patent spec}flcatmns are claimed to.

‘have " unidirectional radiatién patterns

ever a wide band of frequencies, essen~
tially "independent of the frequency of
the electromagnetic radic waves heing
transmitted or received.

desirable ‘when the reeeption of many
different- frequencies
one such -antenna may be--used in
place of many antennas which are each
capable of receiving a limited number
‘of frequencies. Since VHF television

signals are hroadcast over a range. of’

" frequencies’ of -54 megacycles/second to
216 megacycles/second,* an antenna ca-

pable of receiving high quahty signals -

with uniform performance characleris-
~ties in that range of frequencies would
be of commereial utility.. This is par-
ticularly true in respect to the reeeption

of color television signals where the

4 Chonnels: 2-8 hroadenst over radiowave
frequencies 54-S8 . .megaercles/second,
each’ channel being nssigned a band €
megacycles wide in whieh to broadeast,
‘Thus, channel 2 broadeasts over the
ringe 54-59 megacyeles/second; channel
3, 80-85. megacycles/second; ete. Chan-
nelg 7212 broadcast over frequenaes
146—216 megaeveles/second w1t11 89—1

5 ’I‘he Wmevqrd 'mtenxms that are. alleged to be mfrmgements of the Isbell
paient are the models with the fo]luwmg numbers: - -

Chromaﬂex B-445

e B-530
“ T UB5EB
"&‘17:._ - _'_770-."_“1 -
W 7_-95 - '. B__105 o
S e Bgss
Tl Chromatel  CT-40 -

S . CT-S0
L o0
T T o100

UNIVERSITY O.P ILLINOIS FOUNDATION v .WINEGARD GOMPANY 4]_5

Citeas 271 I, %upp 412 (1967} : : _
mlmmum standalds of performance are"
‘higher than those required for satiss ™
" factory black and whlte telewsmn re-".'- '

An antenna
with such echaracteristies is, of course,

“is . required ‘as’

charged = as
_solely for the receptlon of VHF teleu- .
“gion signals, the. Ishell antenna is not s0.°
limited..
ing antenna and a-transmitling antenna :
for use in an unlimited range of-fre-- .- '
‘For exarhple, the speclflcatlon .

8. Tshell Patéat, Col. 2, lines 47-52. *See App. An '

ception,

Thele.'ue flfteen clanns in the Isbell"'
patent. . See "Appendix A. .All of the

- claims except nuinbers 6, 7 and 8 ‘are.
- claimed to be infringed by one or more-

of twenty-two ‘models of- defendant'.

I - antennas which are designed for the re-
and high quality performance which are,

ceptipn of television signals.’® Spec1f1-

~cally, all twenty-two models. are alleged
_to be literal infringemerits of claims 14
and 15 and alse within the inventive eon.-
-cept of claims 1-5-and 9-13.-
~ tion, one of ‘the antenmas, the ¢hromatel -

In addi-

CT-190, is alleged to be ‘a literal. in-,
fringement of claims 1, 2, 9, 10, 11, and

“12. It should be noted here that wh1le

the pcntmns of the antennas which are
infringing . are demgned

It is designed both as a receiv- -

quencies.
indicates that the antenna has’ veiy high -
performance chalacterlstlcs over as hlgh

S a. range as 1100 to 1800 mc/sec“

'megacveles/second hemg fvzswned to rmn-' 2
‘television broadeasting. - While some: of -
the antennas accused of infringing are .
designed for the receptmn of VHF and :

- THE (470—890 megqcveles/second) s1g- )
nals, it is only the. VHEF sec¢tions of ‘these
antennag that are alleged to be infringe- .-
‘ments of the I_sbell patent, ... - . .

R O AL 10—B—200

. 10-B-300° " -

. “« 10-B400

: “ 10'-13—_1010

T s 10-B-1020

Syl e 10-8-1080.

e %LU 10-B1040

40 10-B-1050: ¢
LA 10-B-1120. 5
€ 10-B-1130
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" Prior Art

T Four Drior patents _ate eited in the

.. patent as haﬁng'bee_n’ considered by the

patent examiners. ' Onea ¢f these patents,
“five other U. 8, patents not referred to

by the examiners, an article published on
March 81, 1958 and three antennas in use

prior to 1959 gre among the references

relied upon by the defendint gs reveal--

ing the prior art at the time of the inven-

- tion. An examination of some of these

references wiill pe helpfu] in defining the
state of the prior 2t on May 3, 1960, the
date of the filing of the application for
'f.he patent, . . o

" Mhe Katsin patent (U, . Patent No. .

72,192,632, the Tirst page. of which is at-
tached hereto as Appendix B) -cited by.
~ the patent office reveals an antepma cop.
 sisting of an array of dipole elements of
different lengths arranged in g side-by-
- side relationship in a plane, While some
of the. illustrated embodinents of the
- Katzin invention show antennas having

e ———

several elements of one length arranged :

barallel fo' several elements of another
“length,  ope iltustrated - embodiment
(Figure 3¢, Appendix B) shows an array
described - in  claim 7 of the -patent
_as being “a plurality of aerial clemehts,

;7.1311 of -differing Iength, continuousiy

fo-

i tapering in lengtn from one end of ‘sajd

.- Antenna to the other * % %y " The
“patent also suggests,'in elaim 11-thereof,
'+ that the spacing between the shorter éle-.

' ments may be logs than that between the

Y
Y

lenger elements® The teaching of the
7. US. Patent No, 2,192,532, p. 2, Gl 2,
~_']incsﬁ4——58.__.' )
-8 US. Patent No, 2192532 1.°3, Coy.'3, - !
B lines 5-14; 8ee algs Fig, 3(?, Abpp. B,
9 U.S. Patent No, 2,192,532, . 5, Col, 1,
- vlimes fG-g1, - i e
. IIJ -Folded_dipdles'_are stmple dipales, s'ee'__".'
n. -1, supra, which have been altered hy B
T adding another conductor iy such o man- -
ner. that it ig approximately paralle]l to -
the simple- dipote and: attached to the
ouier -ends ‘of egch half of the simple
dipole, The resulting Structure is ap
“elovgated loop having a terminal ‘point

| YEDERAL suPRLmmer

5 Katziﬁ_ﬁétéhf s that i 'éléﬁlents';j-dr

straight or simple ‘di'poleé,

. nidway alomg - one of its longer . sides. R .
v, (SeeApp. ) Foldea dipoles have Ssomle-
.7 what  different _ el:.arzu:’ceristicsr than -~

&roups of elements, of differing length,

are combined into one array,-each_of the -
elements, or. groups “of “elements, ‘i |

respond  most efficiently to itg L CcorTe.
sponding band of freq’uencies,_ 80 thay
. the "combination  of two or more spg

Broups: * ¥ * will give the vésult o |-

2 high response far g wider frequency
band-’,’_”" o el

I et s e E sy

T e

* One of the anténnas eited 'asw_pi'io'r art

by the defendant is the Channel Master

K. 0.”_antenna mode] 1023, ‘produced
and marketed by the Channel Magter Cor-

-, Poration at Ellenville, N, Y. between Sep- ;
tember 1954 ang December 1858, 4

schematic diagram’ of this antenna, Ex.

hibit DX-G-18; i ‘attached ‘hereto as :

Appendix ¢, . This antenna is an array
of folded. dipoles,’® ‘ezch of 5 different

length, arranged in a coplanar side-hy-
side relationship decreasing  in length
from orie end of the array to the other,
"The spacing between, the dipole elements
is irvegular, the elements not being equal-
Iy spaced and the spating not warying

Progressively from one end of the array §

fo ‘the. other. The feeger or transmis-

slon line. yunning between the elemenis .

consists of two conductors, one of which

18 connected to one end of the folded di-

pole at the terminal point, the qther

- connected to the other end of the dipole

at the terminal point, and transposed be-
tween dipoles sueh that each’ conductor
is alternately connected 1o -the left and
right ends of suecessive dipoles. . Trans-

the primgey. _
dfferences being that folded dipoles have
better performance over a gréater hand- - -
width of freqienefes and that folded &i- -
poles have g greater resistance. to. the -

flow: of electrie eurrent than do simple
© dipoles, - This resistance to the flow of

- eurrent is known as-“impedence.” Yn“or-

-der to achieve the ‘mazigum, transmission
of the pignal to. the receiver, the imped-
“ence of the antenna, the transmission Kne .
and - the Teceiver should "he ag nearly

-equal as possible, Televigion transmis-

7 sion Hpe ang receivers have an impedence

set by ¥'CC regulation st ahout 300 ohms.
A simple dipole has an ‘impedence of
about 75 ohmg whilg. a folded dipglc Las. -

»4n impedence. of abont 300 ghms, - -

pesed "Iccﬁe_l" 1
" gromans Patd

00,105, the f

. dowir lead tra

1y Perjodie An

. mieally, periodi

UNIVE

934,189, the f
t:thed - hereto
Winegard. Pat

{zched herelo
which are cite
fendant. The
ent No,.2,105,5
is attached he
uses lransposé
ilon- with. dipg
fength from of
cther:. - preﬂ
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mt g that it elements ot
.lcments of dlffermg 1engthsl" .
- drto one array; each of the 4
r groups of” elements, - “wilj

st efficiently to its- corre,
.and of flequencms, 80’ thaz
-=t10n of- two. Or ‘more “sych

CE will give the resuyit- of
onse Ffor a: w1der frequenc\

@ mtennas mted as pnor au
qdant. is the Channe] Master
. tenna model 1023, produce
d by the Channel. Master Cor.
-Zllenville, N. Y. between Sep-

4 and” December 1958, 3.

-_aglarn of this antenna,. E\r
-~16, is attached hereto. s

. Thig antenna ig an array . .

‘poles, gach of 3 different
rnged in a coplanar side-by-
, nship' decreasmg in -length-
nd of the array to the other

g betweet, the dipole elements -

, the elements not bein; g equal-
fnd the spacing not varying
'13 from . one end of the -array '
¢r. -The feeder or transmis--
bnning between the elements
two conductors, one of which

@ to one end of the folded di- § - |

e terminal- point, the other’
+ the other end of. -the dipole
nal point, and transposed. be-

.>s siich “that - each conductor :

© ¥ connected to the left. and -
f successwe dzpoles Trans-:

Al

R;mp!e d:poles, the pmnary :
being that folded dipoles have = -
 OTmance over a greater hand-
‘equencies and that folded di-
<& greater resistancs o the. -
ctrie, eurrent tlmn do simple
his resmtanee t6. the flow of
nown ag ¢ Impedence™ In-or- .
“ve the maximum transmisgion -,
. to. the Teceiver, the imped-
_ antnnna, the transmission line &
_2celver. shonld - be 2% nearly”
ossible, Television tr'msmls-' -
d receivery have an impedence
_ regulation pt abont 300 ohms.
dipole - fiag  yn- impedence of .
ims while 5 folded " dipolc has :
ce of about 300 ohms. .

‘1o the receiver; ‘at . the center
g array,
array.. ‘The antennas desdr.ibed in the.
o Katzin, Koomans, and Winegard patents
- noted above-and the “X. 0.7 antenng, as’
‘well as the Isbell antenna,. are all. fed

at’ the ‘end of: the anlenna having’ the -
. . .80 designed i is theoretically {he same over

“any band of flequenczes for which ‘the

 Maich 31,. 1958
‘the .clements of  the theory of logarith-
mically, periodic (log periodic) aitennas -
- and the development of severa] sue'h'an- '

|

Yo

'UNIVER‘S'I‘TY OI’ ILLIN OIS I OUNDATION . .WINEGAR.D COMPANY 417
«Cite 48 271 F.Sipp. 412 (I947) T :

_pryacd fccdel hnes are also shown in the

Kooimails Patent (U.”8." ‘Patent Ne. 1,5
954,188, the -first page of__whlch is. at-
1sched hereto as Appendix D) and ‘the

" Winegard Patent (U, 8. Patent No. 2,-
790,105, the first page of which is at.
teched hereto as Appendix E), both of

which-are cited as prior art by the..de-

o fendant. - The White Patent (U. S: Pat-
ent No.. _2,105,569, the first page of which:

i attached hereto as- Appendix F) also

Cuses transposed feeder lines in'cenjune-,

tion-with dipole elements: decreasing ip

“length frora one end.of the arrvay fo the
_other.

“center-fed,” that: is, conmecied to. the
v less than-1, and 1epeated penod:cally in

However, the White. array is

‘down lead transmlssmn line which leads
_ 4 _ of the
-rather than at the end of the

smallm -elements, - _
The article  cited by ‘the defepd-mt

) W*negald &8 prior art is "Logant}'mzcal—

Iy Periodic: Antenria® Designs™ ‘published
by R. H. Dqumel and F. R. Ore on
This article explains

tennag.” Generally stated, log per 10d1(: an-

" fennas- are designed accordmg to -the
- theory that an antenna ““design cell”31
having high performance characteristies ..

for reception of a limited hand or peiiod

~of radie frequency signals, if altered in
-all dimensi'ons by a constant scale factor

1L ”he term- “demgn cell” is used I1erem_

“to“refer to-a stevetiral unit ‘of an‘an--
tenna which is capable of receiving aund
transmitting electromagnetic fadio ener-
gy. A simple or folded dipole and an ad-

. Jacent seetion of "transmission line- are
examples of such ‘antensia. design cells,
A particilar antenna array may be com-

" posed of one or more mm.llar or dissimi- ..
lar des1gn cells :

12 Very genemllv stated “end effect” 1

-« term used to describe a Bouneing back .
and forth,. from one end of an ante:ma_
271F5upp—21 w i e

will have high pelfolmance character:s- L .' RN
tics for reception of a band of signals- | [/ -
- having ‘wavelengths which vary “from .. |
_the wavelengths of the first band of fre-
quencies by the same constant scale fae- -

tor. Thus, according to the theory, ifan -

antennd design cell has certain charde- .
- teristics for receptlon of particular fre- .= -

quency. wavelengths,” -an. antenna geomet- L
“wrically similar ‘but rediced in all dimen- "
" sions by a scale factor of .5 will- have

similar characteristies for receptmn of
frequencies of wavelengths half those of -
the first. The theory continues that if a -
particular design cell is reduced succes-
sively by a constant scale factor which is’

one antenng “array”, the array will. have

" “the char e.cteustics of the design cell over |
~a broader  band of flequenmes which is . ¢
- Mmited: only by the largest and smallest -
“of the.- geemetrlca]ly similap: desighn’ cells
. which’ are repeated in the array. - Be-

cause the performance of “the. antennas'

antenna is -designed ‘the . antennas are ,
termed Frequency Independent Anten-

8. The application of this theory ‘to’
antenna design appears fo be limited

only by the conditions that the design %
-cell used must have uniform performance -

over a single period and that the overall .

_array, the periodic repetition of the cell; - -
"ot cause an “end effect” 12 that would .-
. destroy: the flequency mdependence of G
~the array. : : '

 The formu]a Set out by DuHamel and_'

Ole as defining the relationiship be-

array to the other; of any euergy that is

‘not fuﬂy tmnsm]tted or absgrbed by -the. .. i’

elements : of the- .‘mtenu’l ‘ag. the” eﬂergy_"-
travels initi: 1I}y along the axtenna, 'l‘lns. .
bouncing, or reflcction, back and forth . |
.Inay cause shadows' or glosts in the re- |
ception: of a television pieture.
order to avoid: this end -effect un. grtenpa -
should be designed to Lave sufficient’ ele- -
ments to radiate or nbsorb: all of the L

-energy ag it passes’ from ome end of the -7 -

antonna ‘to the otherso that there will
be no such reflection of Lhc cuerg.y Lack:
) down thc. antenna. FEREE . o

Thus, in -~




as. o

et Kl
= _ar"‘éiins'_téptj'bi'bb'értional "reIati-on.ship be-
" tween like elements of the design. In
. this case the formula relates to the radii
i of circular - structures, .- Of course, in

- proportionally  equal “to. all dimensions
of the other similar designs. “That is,
. -they must all vary .proportionally.  The
- theory of the log periodic antenna was
~.--adopted- by Ishell' in his work and the
formula 7a Llntt) | ASCurr
formula, 7= Zn = = AT

- of less than 1, ean be seen to be a simple
. adaptation of the DuHamel-Ore formu-
©iy 1atand jts mathematical equivalent.

2. :The Invalidity of the Patent = .

- - Keeping in mind the prior art’ pre-
~ viously discussed, it can be seen that an

"*  antenna with the general parameters’ of
- the Isbell Patent will result from a com-

«°.  bination of the dipole array of Katzin.
' .. with ‘the transposed feeder line of the

.. Channel Master “K. 0.”. or the Koomans-

- would econsist of a coplanar side-hy-side
. array of straight dipole elements of gif.
.~ fering lengths which decrease in length .
-- and ‘spacing: from one end of the array

—

~and 11 of the Katzin patent), fed at the

transmission line that is transposed be-
"'t_weenAsuccessive_ elements (as diselosed

2y

- 13 While DuHamel and Ore defined oip. -
T -eidar struetures by reliting the radii of
;7 different parts of one cell to .the radii. |
- of “another, : Xsbell has " defined lnear .
' stractures by relating. the lengths and " .
spacings ‘of one design  cell to- another.
That these are-alternative -menns of ex-- .
. Pressing’ the sameé mathematics] relation-
_ Bhip is. evident from an examihation of
. Fignre 1.of the Isbell. patent and the
#. . discussion, found in Col, 1, line' 63 to Col.
2, Eme’2 of ‘the patent, relative ‘to the
. distance. from the base line O, in Figure
1 to the dipole having the length T Tr -
::the distance from .the base e 0 o di- -
! ogth Ln were the rp-

i polg iiaving the Ie

© "7 .2T1 FEDERAL SUPPLEMENT
“tween the repeated, or periodic, design.

" which :dgf_ir_l_és :

.- --the-case ‘of goeometrically similar - de-
L signs ‘all’ dimensions. of one design -are

: "Wh_ere;?" is a constant having a value .

or Winegard Patents. Such an antenna_-_. 'iP dependent antennas,' (2) that antenna

arrays consisting of straight dipoles with |

to the other (as disclosed by elaims 7 -

" small end of the array by a two conductor

T e

by ‘the Koomans and Winegard. Patenty”

-and the Channel Master “K. 0.”. antey,.

na).. Further, if the length and spacing -
“of the dipole elements insuch an antenny .

are adjusted by the log periodic theofy

-of ‘antenna design which dictates thag

the periodic or repeating cells (here o
dipole element and adjoining ‘section ‘of
transmission line) shall be geometrically
similar “and related to each othér in siz

by a constant scale factor, the Tesult js
the Ishell antenna disclosure. - It is thys -

apparent that the Isbell anfenna is a

" eombination of elements, all kiown in the

-prior art and also that these known ele!

" ments were combined in the Isbell anten.

‘na in a manner dietated by a theory alsp
known in the prior art. Therefore, the
eritical question is whether such a com.
bination would have been obvious to one

- Yeasonably skilled in the art of antenns -

design.: United States v. Adams, supra,

383 US. at 50-52, 86 S.Ct. 708, 15 -
LEd24 572: Kell-Dot Indus.;: Ine.*v. -

Graves, 361 F.2d 25, 30 (8&th Cir, 1966) 7

Amervican Infra-Red Radiant Co. v, Lam-

‘bert Indus., Tnc., supra, 360 F.2d at :938,

Those skilled in tHe art- at. _thé time of
the Ishell application knew (1) the log.
periodic method of designing frequency

progressively varied lengths and spacings

-exhibit-\.great—er broad band characteris-

ties than-those consisting of dipoles of

equal length and spacing and, (3) that - -
a dipole array type_'ani‘.enna having ele-
ments - spaced ‘less than "1, wavelength -~

apart could he made -unidirection;é.l“ in

. ) B " -__ . . . : L ; L N ‘\
. diug of a circla having its. axis at line Q
- end its efrcumference tangent to .the -

same dipole! the r_listan‘ee represented by -
- Xn (“the ‘didtance from the buse line D

" to the dipole liaving the length Ln”, see
Col. 1, Iines 7172 of Appendix A) would
be equal to R, where Rn is the radins

+. of the soid circle having its axis at O and

dts clrcumference tamgent to the dipole
“of length Ly then, it iy easily seen that
| Ba i o
LT (D Humel & Ore) ‘are differ- -

. fnt but equal mathematical ‘expressions

of the same proportional relationship,

: the formulps 7=
Kl

iR
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Fior art. Therefore, the
Is whether such a eom-
nave been obvious to ohe
d in the art of antenng .
States v. Adams, Supra,
52, 86 S.Ct. 708, 15
Cell-Dot.. Indus., Iné. V.-
25, 30 (8th Cir,, 1966)

Red Radiant Co, v, Tam.

Supra, 360 F.2d at ggg,

the art at the time of

pf designing frequency
1nas, (2) that antenny
Ef‘st‘_raz‘ght dipalés with
| d lengths and spacings
:rqad bang charactepis-
Emsisting- of dipoles of
ispacing' and, (8) that
‘e antenng having ele-
i;__them ¥ wavelength
i:ade"unidirectional in

v__ir'zg its‘axis'a't_line b
ehuce  tangent to the -
stance ‘represented by
from the bass line O

& the lengen Ia", see

of Ap_pegdix A} 'wmﬂd
m_re_.]_%n ig the réuﬁus '
¥ing its axis at O apg
;ﬂngeilt to the dipele
|1t I8 easily seen tha_'t
E e S
R sbell) “ang
nel & Ore) are ditfer.
!u:.mz) tieal expressiong
tonal relationship,

s

‘ihe array at the end of the smallest ele-
Lment. o T T S

ne) shal] be geomeétrieally -

scale factor, the result is

tion knew (1) the log - |

. UNIVERSITY OF ILi

radiation pattern by . transposing -the
feeder line between elements and feéding

T et IR

(8,97 It is the opinion of the Court
that it -would have been obvious to one’
ordinarily skilled in the art and wishing-
to design a frequency independent unidi--
rectional anterma to combine. these three-
old elements, all suggested by the priox

" art, references previously = discussed.™®

The test of obviousness is the proper test

“to be applied in determining, whether a
“new combination” of known elements is

patentable. American Infra-Red Radiant
Co. v. Lambert Indus, Ine, supra, 360
F.2d at 988. When one skilled in the art

'+ with ‘the prior art references before him: .
could have, without the exercise of in--
ventive faculty, combined old elements
known in the art to produce the plain- -

tiff’s “invention,” the “invention” does’
not rise to the level of patentability not-

14, It should also be noted that the File .

Y ‘Wrapper’ of the Isbell patent indicates’
» that on November 9, 1960, all original &, -
elaims (final claims 3-8 &pd another’
never approved) were initinlly rejected -
by examiner G. N. Westhy ds being met
by Eatzin (Patent No.. 2,192,532, App.

- () in-view of other patents teaching the
. erossing of the feeder line and the use
. of straight tubular conductors. Omn May . -

16, 1861, Ishel! submitted an amendment.

. - to ‘the Patent Office wherein he argaed
et

- “there is certainly no. teaching or sug-

- gestion in the Katzin patent of an ar- |
rangément In which both the length of -
successive dipoles gnd the spacing be-

© ‘tween said . dipoles vary in a manner.

© . such that the ralio of the lemgih of

. - adjacent dipoles is @ constant which

' iz also egual to the ratic of the spac-
ings belween adjucent dipoles. Un'
less both of these conditions are et
the antenna does mot have the remark-
ably wide band paths, the high gain and

MOIS FOUNDATION v. WINEGARD €
Cite a5 271 ¥ Supy. 412 (1067) o _ -
withstanding the fact that it may bean.

. improvement over the prior art.. Kell-
Dot Indus., Inc. v. Graves, supra, 361

“F24 at'29. The Court, upon full econ- = .
" sideration of the record herein, finds - -
" that the disclosure of Isbell’s Patent No. -

3,210,767 is lacking in the prerequisite

nonobviousness and is, therefove, invalid.

o101 Inasm‘u'ch'-asr an '.invé.li.d'_kf}ateﬁt'

cannot he infringed Imperial Stone Cuat--

ters, Inc. v. Schwartz, supra, 370 F.2d
at 429; Kell-Dot Indus., Inc. v. Graves,
supra, 361 ¥.2d at 28, the question of in-
fringement ~is rendered moot and is,
therefore, not decided by this Court..

The foregoing shall constitute the find-
-ings of fact and conclusions of law pur-
suant‘ to WFed.-R.Civ.;P‘._ 52(a).- -
1t is-ordered that jﬁd'gm'ént' will be en-
tered for the defendant with costs, ex-

“-clusive of attorney’s fees, taxed to the .
plaintiff. S SR

" the ‘direetivity exhibited by the anten-"
*pas’of the ‘invention.” - (Elmphasis in
* the original), e
© . Subsequently, original claims I-8 were
" . allowed by examiners H. K, Saalbach and
- Eli Lisberman aswere 7 additional claims
‘added 2s a result of an interference pro-
* egeding and further smendments by the.
applicant. - It appears, thus, that the
" ahove argument in regard to the constant
-proportional relationship of the lengths .
.~ and spacings of the elements ond the im- -
. portance of such relationship (:_d'nvineed

 the Patent Officé that the Ishell disclo-

sure was patentable,. However, there is .-
nothihg in the file wrapper to indicate

that, in ruling on the patentability of the

Jshell patent, the patent examiners com-
sidered the pablished work of DuHamel
"and Ore, the formula set out therein, or
the log periodic theory of antenna de-
sign all of which was a part of the prior
.art at the time of the application, Ref-
erence was made thereto in the jnterfer-

OMPARY 419 .

ence procesdings “as indicated in PX-68 - '

P DA
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Patented Oct. 5,. 1965

3 ,210, 167
FREQUENC‘:’ l\DEPF\%’)ENT U\‘IDIRECHO\ML
ANT]

Dwig!:t E. Tshell, Seattle, Wash., assignor 1o The Tivers
sity of Iilinols Foundation, 3 nun-prnﬁt :arpormon of

Ulicoly
Flled May 3, 1960, Ser. No. 26,589
15 Claims. (Ch 343—792.5)

“This invention relates to antenmas, and mbre partiea- 10 this antennz’ the balanced line consists of two closely- -
Iarly. it relates. to aatennas having vnidirectional radia- .
tion patlerns that are essentialiy independent of Irequcncy .

over wide bandwidths, .
2"‘The antennas-of the jnvention wre COpTa"lar dapol: ai= .

3210767 e

" from the basc line to the adjacc'lt snaﬂcr dnpolc, an& T

-has ‘the s:gmﬁc-\ncc previonsly givem, . -
. The radiation pattern of the antennas of the :rwcnnon.
having the peometrical fclﬂt:onsh:p among “the sev

5 parts as défined above, §s unidifectional In the negative’

X direction, i.e., extengding 10 the lefl from the narrow end
of the antenna of FIGURE 1

Thé construction of an actual antchna . rn1da i agw
" cordance with the inveniion-is shown in FIGURE 2. Ta

spaced and paralie] elecirically conducting small diameter
tubes 17 and ‘16 10 which are attached the dipoles, each -
‘of which consists of iwo individual dipole elements, e.p...
1% and 19q, 21 and 2la, ete, It will bc noted that each

Tiys consisting of a number of dipeles arranged ia side- 15.0f the {wo ‘elcinents making up onc dipole Is connected

- by-side refationship in a plane, the length snd the spac-
ing between suceessive dipoles varying according ‘to 3 .

definite mathematical farmula, each of the dipoles being’
fed by a common fesdor which introduces a phase reversal

. to a different one of sald condustors 37 and I8, '5n a |

_direction perpendicular to the plane determined by said
conductors 17 and 18, Moreover, cansuicrmg ¢ither one
.of ke conductors 17 and 18, corsecumc dx;po!c elements

. of 180" between connections o suceessive dipotes, The 20 nlong the lensth thereof extzad in opposite diréctions.

anlennas of the Inventlon provide unidirectionzl radiae
tion patterns of constant beamwidih and neasly constant .
input. amp¢d'mccs over-any desired bandwidth.

“ The invéntion will be beiter understood from the fol-

- It will be secn that this construction bas.the offect of

altzrnating the phase of the connection beiween sucees
sive dspo‘cs as depicted schematically ia FIGURE 1.
Although the dipoles of FIGURE 2 are not precisely coe

- Jowing detailed description thereof taken in con;uncnon 23 planzr, differing therefrom. by the distance between'the
parzllel conductors, in practice this distance is’ vety small .

- angle -a.

" with the acca'npanymg drawing, in which:

. FIGURE'I is a schematis plan view of an antenna-
made in accordance with 1he prmcpres of the fnventiong

FIGURE 2 Is ani jsomstric view of 2 practical antenna .
embodying the :nv:ntlon. and

F}GURES 3 and -4 are radiation paucms of 2 {}pzca!

.-mlcnn in the E plane-and H plané, resposlively,
Rcfcrrmg to FIGURE 1, it will be seen that the zn-

. tenna of the invention was composed of a plurality of

- so that.the dipole clements arg substanuaily coplanar

and the advaniages of the invenlion are maintained,  The
antenna. of FIGURE 2 may ba converieptly fed- by

. 30 means of a coaxial cable 22 positioned within conductor

18, the central conductor 23 thereof extending to- and
- making clectrical connection with-conductor 37 as shown,

CAS an cxnn-pic of the invention, an anteﬂna of the
type shown in FIGURE 2 was constructed using 0.125

dipales 19, 11, 12, etc., which arg coplanar and in paral- 85 jach dizmeter tubing for the balanced Hne and 0,050

Iel, side- by-ﬂd: rc’ianomhxp. Tt 'wili bs .noted that the.

X :Icn»ths of the successive dipalés and the spacing belween
lhcsc dipoles is such that the ends of the dipeles fall on -

a pair of straight lines” which interscct and form- .

‘symmetrical about a'line passmg through thé thidpoints *
of tha dipales, as shown. .
The antenna s fed at its narrow end from 2 convcn-.

uona! source of energy, depicted.in FIGURE I by alter- .

Tater 13, by means of a balanted feeder ine consisting

of condurters 14 and 16, If will be scen that the feeder.

- Yines 14 and 16 are alternated between connetlions to

eons¢eutive dipoles, :hercby producmg a phasg reversal
Beiwesn such conneglions.
The lengths of the dipoles and the spaumg between

dipoles are related by 2sconstant scal: factor # deﬁncd. o

by the following ¢quations:

T e L{.-m AStpin -

. [y et " TaN
wh:rc risa canstant having a va]uc less than 1, Ly ds
the fenpth of any intermediale dipole-in the array, I_,,,_m

- Is the length of ihe adjacent smaller dipole, A8, is the .
" spacing between the dipol€ having the Tength L, and the

adjacent Targer dipole, and 48a41; Is the spacing belween

- the dipole havmg lhc ‘Jcpglh I.n and thc adjacent smnllcr :
- dipole..

e dcﬁncd by lhc equanon.-

Irwill be secn from the geometey of zhc amennas, as

fiven'sbove, that the distance from the base line O at the

vericx of the angle = to the d:poles formmg the arrzy -

. o }ot-ml. .

.-.

"wh:re X,, jstha’ d:shnce from the base lmc U t5 the a;pnh: '
- -having the length Lg, Xgipyy is the :orr;apa_n_dmg dlaljncc

-8

inch diameter wire for the elements. The elements were

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

‘was fed with miniature coaxial cabls 'ins::ncd through
one -of the balanced line ¢onductors. The antennz was

In lh: preferred embodimeént the antenna is 40 defined by the parameters »==095 and a=s20%, The an+

tennz had 2 1ol of 15 dipdles, with the Jongcsl: dipole
“dlement belng 2%4* Yong, while the shorlest clement was -
?ne-half of this leng:h or 114” Thc array was 70"
ong. .

5. Typu:a] Tadi anon pa ncms for’ zhe above,-descnbed

anteana in the B plane and the H plane are shown-in
FIGURES 3 and 4, respectively, These pailerns were
found to remain essentiafly’ constant over the band of
about 1100 1o 1800 me./see. The ‘minfmum front-to-

- back ratlo over this band ‘was 17 db and the directivity

over the range from about 1130 to 1750 me.. !sec. wak
better than & db over Jsetropic,

- The performance of the zbove-gescribed -antenna
¢learly indicates that the antennas of the mvcnhon Pro-
.vids excellent rotatable beams. for use particolarly in the
HF 1o UHF spectrum. - Tn éomparison lo-the well-known

" parasitic types of antennas which bear some ressmblance

ta those of the mvcm:o-l, suck as the Yapl array, the
antennas of ‘the invention provide a much wider bande
width with. essemtizlly comparable directivity. Advan-
ugcously. however, the antennas of the mcnhon recd

no adjusting for. their performance over ‘& wide ‘band. -

widih, compared to the parasitic types whith must be

-acjusted by cutand-\ry.procedures -for cach frequency.
% Further expetimental work with other zntensas similar
" 1o that described above has indicated that the preferred

~walues for the parameters whmch define the an:ennas of
the invention include a range of valves for :mglc & be-
tween about 20* and 100°, w:zh r Bavinp a value bstween
“#beut 0.8 and about 0,95. W'h,u these parameters have .

'_ vaiucs wuhm whe ,prcfcrrcd 7anges ‘the anlennas werg o

| . side relationship, the rutio of the lén

- 180" In phase between successive dipolq

- UNIVERSITY op

round to hnvc eﬁcn!mlly rrcqm,
formanee: Sver any desired biundw;
Tower limits of the bandwidths may
by fixing the lengths of the Jongest, ¢
- dipole, respectively.” It has beeq
- mentally that the longest dipole ab
proximately 047 wavelenpth leng 3
- the_shortest element should be oy
Iong at the upper Lmit. Moceover,
a suitable front-to-back ratio at the
there should be af Jeast 3 dipoles iz

ably about 10 10 30 dipoles, .. - |
The forcgoing detailed descriptios
clearness of understanding only, ang
" itations should be undersiood them’r
will be obvious to those shllcd in 1h

- What is claimed is:

1. A broadband umdarcctmnal an,
.‘u‘ny of suhsl'ln!n]iy caplunar: ang
progressively increasing length and

jacent dupurcs being gzvcn by thc forg
Lr.m

o n

- where Ly, Is the Icng:h of any interm
array, Loy is the length of (he aj:
and r s & conslant havmg a value lesy

: b\.lwcen said d:polcs bcmg given by ¢

de..vn

Tas; cn
whcrc .JSn IS the spaging bcl\'.cen xh
Jenglh-L,, and the adjagent larger dif
spacing between the dipole having the
adjacent smaller dipole, and r has {he
ously assigned, snid' dipoles- bemg fed |
. mon feeder which alternates in ph:\m
Jdipoles.

2..The array of cI:um 1 wh:ch is sy
Ting passmg through lhe mldpomt of
array, -

3. A brondband un:d:rcchun.:l ante
array of a plurality of wbsmntmll‘y [}
dipoles of ‘progressively i increasing fen
relalionship, the ends of said dipales fal
line forming am angle ‘e at ils vertex
lengths of any pair of ncu'lcent dlpDI
“the formula .

Zf..m

i

where L is the Icngth of the !qm:er 4
L ¢y is the fenpth of the shorler dipc
stant having a value less thas ., the dig
beirg fed in scries by a common- fecde]

4. The antenna of claim 3 in'which
value between.about 20° and 100" a
has a value between about.0:8 and 0.95.

5. The anlenna of claim 3 in which
balanced Jine which iwists 1807 beiWﬂf
to successive dipoles, -
6. A btroadband umd:rcchonnl an!u'u
balanced feeder line consisting  of W)
straight. and .paratlel conductors, 3. ply
each wnslstmg of two. dipols elementy
elements is connected to. one -of said
other element being conneeted dircetly
to the other of said conductars,, the 4
dipole exterdmg in opposite- dirgcfions
the plane determined by sajd condiicd
dipole clemients on euch of said “conduct
opposxtc dxrcc;mns, thc ml.o o{ thc h-ﬂ




o ',_-, i

n~e ndjace-lt smaI[er dxpok, and r

cuoust givem- <

- ra of the anténnas of the dnvention,

l relationghip: among *The several
. is unidirectional in the negative

)'m,

SURE I
+f an actusl anu:nnn m’ldc in ae

i need line consists of two closely-
| cirically conducting small didmeter

vo individual dipole elements, ¢.2a.
" fa, ete, "It will be noted that each
aaking up one dipole Is connected

i ‘*'ud. conductars 17 and IR, ina.

i ¢ to the plane determined by said
Moreaover, COnSJdcrmg cither one

. ..d 19, consecutive d]pole £lements
" opf extend in opposite.directions,
kis construction bas.the effect of

sich are altached the dipoles, each”

320767

t0 the left frem: :hc narrow end

v inticn is showa in FIGURE.2. . Tn

{2 the comneclien belween. success

sued schematically in FIGURE. 1,
iof FIGURE 2 are nat prcclsely o

fefrom. by the distance’ bctw;cn the
in peactive this distance-is'very small

tlements ate, su‘ns!anually coplamar- .-

f the inveption are maiatained. The
E 2z may bs conveniently fed by
abls 22 pesitioned, within-conduster
tactor. 23 thereof cxtending fo and
atction with conductor 17-25 shown,
¢ the invention, an anterina of ths
IRE 2 was constructed ‘using 0.125
# for the balanced line and 0.050
ir the clements, The elements were
7 line 'with soft solder, and the array
tre coaxipl cable inscited through
‘n¢ conductors. The antenna was

: 1288 ye= 0,85 and 'a==20*, The ans
i .8 dipoles; with the !ongcst dipole
g, while the shortest clement was
of 1™ The array was 748"

':mcms for” t}lc abovc-_de_scnbed'

‘' and the H plane are shown in
cspectively, These patierns wers
tuinlly constant over the band af
at/sec,  The minimum. front-1gs
'1d was 17 db and the directivity

“bout 1130 t3 1750 me./5e,. Was

Fetropie.

af the abbvc-descr'bad an!crma.-

ae antentias of the mvcnuon ‘pro=

beasns’ for use particularly in the
In comparison to-the well-known .

‘ras which bear some resemblance
; on, such &g the Yagi arzay, the
sion provide a much wider band-

- comparahle -directivily. |

1 aateanps of the invention nced.

Advan-. -
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r'cr'“o“ma'\ce. ovar a wide ‘bande :
= parasitic types which must be.

¢ procsdures for each frequency.
. ou with dther antennas similar.

hag indicated that the preferred
218 whx:h define (heantennas of

| range of values for angle. = be-

0%, with r having a value Between
‘5- 20 these parameters have
.rrcd Tanges the. amcnnas were

T BTp IS oS I

 formance over any desired bandwidih, The wpper snd 1

- proximately 0.47 wavelength fong at the fower Jimit and

a suitable front-to-back-raii¢ at the Jow frequency limit,
there should be. at least 3 dipoles in lhe army and prcfcr— 1 forrmzla : o
ably about 10 to 30 dipoles, = . Ce : AS:,,.Hs
The forcgoing deteiled description has becn giver for ol AS ASy T .
. glearness of uaderstanding only, and no unnecessiry lim- : T !
ftations shauld be undesstood therefrom, 45 modifications whcre AS, Is thc ﬁmcmg berwccn lhc drpoTe hnvmg tﬁe .

. will be obvions (o 1hoss skilled. m :hc art.

" and 7 is 2 consinal having o value 1ess than 1, the spacing |

~ | mon fetder which allernates in phnsc between sucr:csszvc
.dipoles.’

“ arrayof a plurality of :.ubamnmlly coplanar and parallel 43 tively spaced along and subsmnunlly pcrpend:cu!ar o

- Telalionship, the ends of said dipoles falling on a V—Sh'\pad

» Where Ly ié'-t\}:e.degth,of lhc--!dﬁger: dipole of the pair, ~ -
Loy is the length of the shorier dipole. and =35 a con- 53 .

035 a value between about 0.8 and 0.95.

1o successwc dipoles. . .

'.,‘?Ch conststmg of two dipole elements, one of which
~Liements is connceted 10 one of said conductors, the

. ,Onp"s“c dlrccyons, !hc ‘ratio 0( the lf.nglhs of 1he clu— i3

S .
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E mients in ;_my two ad;.u:cnt dtpolﬂ' bcmg gwcn‘ Ivy lhc .

formula

) round fo hwc tﬁcnlm'lly rrcqucncy mJepcm!cnt ‘per=

Jowet limits of the bandwidihs may be adjusted us desired
by fixing the lengths of the longest dipole and the shortest: -
dipele, respectively. . It has: been . determined . experi- [ g
mernitally that the longest dipole element should be ap-

: wbﬂre In is the’ !u.n[’l'h of an element of any dspn!e in :he a
antenna, fip.y is the lcng:h of an element ia the adjacent
smaller dipele and r is a constant. having'a value less thai
4, the spacmg bclwecﬂ said d:polcs bemg gwcn by the )

"ihe shortest eloment should be abnui 0.13 wavelerngth
Jong at the upper limit. Moseover, in ordet 1o prov:dc

element lcngth I, .and the adjascnt lirger dipole, 4541y .
is ‘the spacing between the- dipole- having the element
* leagth 1, snd the adjacent smaller dipole, 'md r has the
significance previously assigned, "
7. The antenna of ¢laim 6 wh-.-rcm T has 2 anuc of .
‘abeut 0.8 10-0.95, '
8, The antenna of chxm 6 whcrcm s:ud x'ccder lme_
conductcrs are Wibular, )
L‘l*" : vl 9. An derial system. :ncfudmg at Te'\ql Bnc set of pnr'\llcl
o : " og dipoles spaced alang: and substantially. purpcnd:cu;'\rdm
a a * the longaluduml uxis of a two- cunducmr balanced feeder -
s 1o e .‘::%L’;;;1*;",;:':3;‘:5;“&:’:5?’: ::,,:,‘;c o W o e of 13 il s connected a1 thie
' tal) nncf ends, said daj\n‘n.\ fwing of dﬁfucm eleciriend lcng:hs
incroising  substantially luu'1rllhn1lt."1“y from the "s0ne
g neded end of the fesder to the other end: and the dipale
feedar connections being crossed over ofic anothep bes
tween adjacent dipeles, the spacings hetween which also
inerease substuntfilly logarishmieally from s.ml conncctcd
end to the other end,
_.10. AR antenna system for widc-band use comprmng a
a plorality of substammuy parallel - conducting dipole - -
elements zrranged in -substantally  collinear pairs, the ST
_appesite dipole elaments of each paif constitming dnpo!e ST
. halves, a two-conductor balanced feeder hiving one cons-
40. ductor connected 1o each of said elements at substannally
“ the inner end thercof, each of said dipole halves in 2 pair -
“being connccted to a different feeder conduictor, adjacent -
dapul" clements being yeversely connecizd 1o different cone
ductors. of the fecder, said dipola elements being: selee-

What is elaimed is: :
1. A broadband uniditectional antenna. comprising an
array of suhstummlly coplapar and p.aml!cl d;polcs of
progressively increasing length: and. spacing dn- side-by- o
side refalionship, the! rutio of the Yengths of- any wo ade’
';mnl dxpulcs bcmg gwcn by the formu!a

bc:wcen said d;pnlcs bcmg given by the fnrmuh
R A"t.-n

. ‘ ) S .
whcrc JS is lhc spacing belween the dlp-‘ﬂc 'hwmg 1he
lengtheLy, and the adjncent Inrger dipole, 38,1y is the a3
spacing between the dipole having the leagth L, ond the, ¥
adjacent smater dipole, and. r bas the s:'gniﬁcnncc previs-
ously assigned, said dipoles being fed in geries by 2 come

2,.The array of cl:um 1 which is symmcms:.d about a
Tine, p'lssm -through the midpoint of cach dipale in the
array, . .

A broadh-md un:d:rcclmm[ aftenna compns'ng an

dipolés of progressively increasing lesgth fn side-byside ™" oiir'feeder, the elements of each pair being of substans

) tally equal Jength, adjacent dipole elements of differdnt
~ pairs differing in length with vespest 1o:each other by a
stbstantially constunt scale factor, the selective. spacings

50 between adjacent dipoles geperally decreasing from ons

end of the Teeder to the other with the greaiest spacing

“being berween the longest dipales, and means to connect,

the fzeder to an extecnal cirttit ut substantially the Jocas

tion of the smallest of the dipole clements. :
- 11, An aatenna system. for wide-band use comprmng"

a plumality of substann:].y parallel . conducting dipole

clements arranged in substantially coilinear pairs, the ope

180% in phase between successive dipoless - -posite’ dipole elements of cach pair constiwating dipole’
4, “The antenna of claim 3 in “which the angle & has a ~ . halves, a twe-conductor balarnced feeder having one con-

value between. alout 20° and 100° &hd the constant v ‘G0 ductor connected to each of said elements at substantinlly. -

the inner end thefeof, each of sald dipole halves Ina pair .

- being connected'to a different feeder conductor, adjacent

dipole elements being reversely ‘connecied to. different

conductors of the fecder, said dipole elements being selec
6. A Lrosdband umd:rcctmnal antcnnn comprmng 3 a5 tively: spaced alonpg and subqhnual]y perpendicilar "t -
f‘laﬂccd feeder line gonsisting of two clowly spaced,  said fecder, the clements of each pair being ‘of substans

Eraight. and’ parallel coaductors, a plurality of dipoles tially equal-length, adjacent dipole elements of different

pairs differing in Jength with. respect to cach other b,',r a

. substamialiy constant s¢ale factor, the scloctive spacings

70. between the dipoles along the feeder differing from each

oibet zlso 'oy a substantially constant scale factor, -1he

.. greatest-spacing being between the Tongest dlpolcs, and -

means to'connccl the feeder toan external cireuit at subs .

stantinlly the location of the smallest of the dipoles,, -
12.The aerial systent of cluim 14 Ja which sald scalo

line forming an angle a at ils veriex, the ratie of the.
Itapths of any paic of agjacent dipoles being given' by
meformula pe .

Lo
Ltsn
s

4

slant mvmg a value less than 1, the dipoles i said armay
beirg fod in scries by a commen fécder which alternates

5. The anlenna of claiy 3 in which sald feeder is 2
balanced Jige which twists 180° betwicen the connections

:ﬂthcr tlement being connected dirsctly “opposile the- fisst
o the other. of said- conductars, the -clements .of any
!*Pkﬂc ex:endmg in opposite dircctions pcfpcnd::ular o
L" Plane  détermined by said. éonductors, comc:.unvc
‘ipals tlemenis on each of said conductors exiending in




sihout. (598,
13, An anlenna System fur wide-hand e unnpn\mg
can array of ar least theee Yincar substantiully paraiel

conducnng dipoles, each dipole being mmpmul of two.
epposile substantiafly collinear conducting clements, &
two-conduytor balanced feeder Inpving ong concduclor vois |
nected to cach of said elemeals at substantinlly the inper.

Cend thereof, adjacont paraliel dipele clements being re-
versely connecled to a dilferent conductor of the feeder,

the two clements of cach dipole being of substantialiy.-
" - equal length and successive elements being of lengths
which differ from cne dipole o the next by a substansially

“constant scale factor within the range from about 0.8 o
‘ubout 0.95, the dipoles being spaced from each other in
a generally decreusing manner in. the direction of de-
creasing elemeént lenpth, and means to conacat the feeder
condictors to an external circuit at subs:nnimliy the loca-
: llon of the smallest dipole elements.

14, An antenna systent, for ‘wide-band use COlTIpl':\mg n

3. minimum, of thiee pairs cf lincar substunlisliy pardlle]
. conduc:mg eldments arranged substantinily coplan.:rly,
each pair being substantially callinear and comprising the
halves of a dipele, a two-tonductor fesder conngcled 16
the inner ends of said colliacur pairs. of clements, ad-
. jacent paraliel clements being conaccted to differen? cone
* ductors of the feeder so 1hat-the halves of the dipoles
* conpect ‘to -difierent conductors of the feeder and ad-
jacent dipoles are reversely connccied, the Balves of cach
dipole being substintially the same lengih, odjacent dipole
_ clements being selectively spaced from cuch other along
_ the feeder, the lenpgth of the succossive dipole. elements
along the feeder decreasing in accordance with a substane
" vially congianl scale fucter, ¢ach dipole and the” feeder
between it and the adiacent dipole constituting a cell, lhc
_dimension of the stveral cells mensured from the point
“of connection of one dipole and the feeder to the outer
erid of the next smuailer adjicent dipole also decreasing
from. one cell Lo the next in the direction of ‘decreasing -
dipolé length according to a substantially constant scule
factor 5o that. the combination of cefls provides a sube

' stanually um!’orm wxd:-band rcs,ponse, and. means e -
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canncu an exicrnal leCllIl 10 the fecdcl' c!cmcrﬂs '.l sub-‘ '

stuntially thic Iocation of the.shartest of the dipoles: . -

15, An antennin - system fur wide-bund. g comprising
a minimwm of three pairs of sehstantially parallcl and
‘coplanar linear COnduuuns clements arcanged in' t.uh».tan-
tiully collinear pairs, cacl pair of cletients comprising

- the hiives of o dlpolc. a two-conductar fecdef, one con-

ductor of ‘which is connccied to each of said clements

substuntialiy at the inner ead theréof, adjacent parallel -
vlements being connected to diferent cenducters of the

feeder so that the halves of the dipoles connect to differ-

ent conduclors of the feeder aad adjacent dipoles are
-reversely connected, the halves of each dipole being sub-.

staptially the same Jength, adjacent dipole elements being

selectively spaced from each other along the feeder, the -
. lengths of the elements dccrcasmg from one end"of the
feeder 1o 1he other subsiantially ia accordance with a @
substantially constant scale factor within the renge from . -

about 0.8 io 0.95, each dipcle and the feeder between it

and the adjacent dipoie constiwting-a.cell, the cell dimien-
sion from the inner end of ome dipole to the outer end of .

the next smaliér adjacent dxpolc also generally dccrcasmg
from one ‘cell to the next in the ‘direction from the

longer to the sherter dipoles so that the combination of -

cells provides a substant:alty uniforay wide. band response,
and means 10 connect an external circujt 10" the fecder

elements at substaptially the location of the shoncst Df

the dlpolcs. :
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of the sharicst of the dipotes. «
e for wideshand. use comprising
rairs of ‘substantistly paralled ansd
- ting Clements arranged in substan-

| iner énd thereofy adjacent panxliel
| Led 1o dilferent conduciont of the
w5 of the dipoles copnect (o dilfer-
& feeder ond adiacent dipoles are’
he halves of cach dipale being sub- -
~zth, adjacent dipole ¢lements being
" m each gther nlong the feeder; hs
 us decressing from one, end ‘of the
" substantially in accordance with a

ccale factor within the range. from. -

" ch dipole and the fecder. betwesn it
"1z constinting 2 cell, the cell dimend

" nd of one dipole 10 the ouler endof -

cent dipole also generally dégreasing

“1s mext in the “directiop from the
.+ dipoles so that the combination of ™

- aptiaby wniform ‘_Jiide-bé_rﬁd“ response,
et an external cn_rcuit:_to‘.:he_fccdcr
uially the logation aof the shortest of
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June 27, 1967

©Mr. Robert H. Rines

-Rines and Rines

g ;faﬁa.;wen Post . foice.Square R
':‘,;5Bastan, Massaahusekta 02109;4a_;’

._5,}priar art and af app

=;Bear Bab: T

RIS E I encloae a aapw of tha deeisian in the w1nsgaré'

'-}suit; I have read it very hurriedly. It i1s my initial

! feeling that the Jud%e did a good Job of analyzing the
ying 1t to. th& claims e

. Unrartunataly, he did not’ even diseusa the quesf f

 ?tianPéf Quarterly Repart Na. 2 anﬁ 1ts aff&eh as a

' 7-;statu$ary bar‘-

Very.ﬁxu1y yaugg,_
© Richard 8, Phillips

.;RSP;1355 '_
‘-gEnazaaura . : :
Mr. x. 3. Blander (*)




f.Juhaf27;'1967_ 

| ’Mr. Keith J. Kulle @;?]':f
Burmaiater & Kalle

- 135 South LaSalle Street

":' chieaga, Illinoia 69603 R
o ' UIF V. Winegardi:-. ;“'
Dear Keith'-"'”

Thanks very much for the eopy of the éeaision.:;'i“x~"

= I think this may be a hard one to overturn on appeal..
 You must have done a great Job presenting the antenna ' -
'ggeory.i The Judge seems to have a goad understanﬁing of

Vem trulyyours,
© Richard S. Phillips.

 BSPilag




| guss 3, 1967

.{“Mr. Keith 7. Kulle
- Burmeister & Kulle .

© 135 8outh LaSalle Street

jwchicaga, xllinoia 60603~_{
‘1_Bear Kmitht o
'_:than the original - , _

. Richard S. Pnillips

’ l‘} ,_f , : Thanks far the copy uf the Juﬂse‘s arder on tha ”
“motion. 1 fthink ths_subatitute fostnate s even better :




UKEITH J- KULIE

Bu RM EISTER & Kuur:: B L
- |35 SOUTH LA sALLE STF!I"_‘,E.T cmt:Ac;o lLLINOlS s0603 - i

AL A BURNEISTER ¢ . S R
. MARSHALL A ER U . B l ATTORNEYS AT LAW FRANKUN 2- |344 CENTFeAf_e 3351

DONALD B-SOUTHARD ’

July 31, 1967

L‘R1chard Ph1111ps, Esq._‘? ' o o

- Hofgren, Wegner, Allen, Stellman & McCord S
~ .20 N, Wacker _ _ _

~ Chicago, Illinois

RE UIF e W1negard Company
Our Fxle. 45 -34 . .

Dear Dxck~“

el Bnclosed 1s a copy of the July 18 order of _i
'Judge Stephenson in the above case.s - _ o

- R You will note that ‘the order deletes the
_'1ast sentence of footnote 14 as it appeared in the
-‘or1g1na1 dec151on and subst1tutes a new: 1ast sentence.

SRR The Foundatxon f11ed a motion under '52(b)
_ requestlng that the Court amend footnote 14 to reflect
~ that the DuHamel article was indeed before the -
- examiner at. the time this appl:catlon was in the :
. Patent Office. They stated that the f1nd1ng 1n fn. 14
'nfwas Pclearly errenemus" as. phrased, o S

R " We' opposed the1r motxon on the ground that o
- the note was precisely’ aCCurate for the poznt it made L
 :w1th respect to claxms 1 - 8._ ; _ :

. The Court obv1uusly 1ntended to state exactly
S what we " ‘read in the footnote and made that 1ntent10n '
f,clear in mts amendment of July A8.

y _ A Notmce af Appeal was f11ed on July 27. _We.
- ‘“propose to keep th;s movxng along as qu1ck1y as- . -
- posszble. SRR T _ : : o

‘ Sin¢éfe1Y'yodrs§'

.:;'enc-. : :




. - . . 'E -.“ ; o H \, 3
IN TS UNITED STATES DISTRICT COURT ™ 1 | = i )
i . L] w1l [ e
POR THE SOUTHERN DISTRICT CF ICWA o e e
T . ' SR VI ¥ T T N
DAVENPORT DLVISION - F. £ VAN ALSTING ©

CLERK, 4. §. DISTRICT COURT
SOUTHERM DISIRICT OF I0WA .

| UNIVERSITY OF ILLINOIS .« ) © ~.
POUNDATION, . . y ey
-~ .77y ' civil No, 3-695-D
Plaintizg, =~ =
wa. : ... QRDRER
WINSGARD COMPANY, .
' .

Defendant.

This matter is now bhefors tho Court on the plain-

tiff‘s motion pursuant to Fed. R. Cive P. 52(b) to amandvthe

" court's finding of fsct. MNore spucifically, the plaintifs
' moves the Court to recoasider and amead footnote 14 of tas

 opinica which was filed June 23, 1967.

' MAfter having considercd the briefs of couasal and

“after having examincd Px463, refoxrred to In plaiantiff's
‘_'motion, it is the view of tho Court that the said footnote

. 14 would more accurately expross the meaning intended by tha

Court, and moxe precisely coalorm to the evidence if it were

- amended os Set out below.

IT IS ORDERZD that footnote 14 of the memorandumn

‘bpinion filed herein on June 23,‘1967, be and the samae is

. hereby amonded, by deleﬁing ﬁha last sentence theroof, aand

- substituting in its place the following zentonceg.tc wits

However, there is nothing in the file
wrapper to indicato that, in ruling oa the
patentability of the Isbell pateant, the
patent examiners considered the published

et N L3




- work of Duilamel and Oxa, the Fformula set out

thqrein, or thae log poriocdic theoxry of antenna
degign all of which was & parxt of the prior\\
art at the time of thoe application. Rafe:anpa L

. was wade thercto in the interfexanca proceeds
' lngs as indica ed in PA«G3.

"lDatéd thi#ﬁl&th:Qay'of duly; 1967. o

/ /. Rov L. utcnmonnoﬁ

CCHIER JUDGE




October 31, 1967

- Mr, Robert H. Rines
. Rlnes and Rines

. . 'No, Ten Post Office Square
L _,Boston, Massachuaetts 02109

i REx UIFv.:BTv. F
i'gﬁear Bobs B '

I enclaae a eopy of the Foundaticn's brief on

| ﬁfappeal in the w1negard suit., B
Very truly yours,
‘Richard S. Phillips

 BSPileg

‘Enclosure =

R T ;w* ERE IS ﬁr




BURMEISTER, KULIE, SOUTHARD & GODULA

135 SOUTH LASALLE STREET, CHICAGO, ILLINGQIS 80603
MARSHALL A. BURMEISTER .
KEFTH J. KULIE ) ATTORNEYS AT LAW-FRANKLIN 2-1344, CENTRAL 63351
DONALD B. SOUTHARD :
EDMUND A.GODULA

October 30, 1967

Richard Phillips, Esq.

Hofgren, Wegner, Allen, Stellman & McCord
20 North Wacker Drive '
Chicago, Illinois

RE: UIF -v- Wire gard Company
Brief on Appeal (UIF)
Our File: 45-34 ;

Dear Dick: _
| .'Bnélos‘ed'isa copy of the University brief
on appeal, In reviewing the material quickly it

appeafs to involve substantially the same arguments
presented to the District Court,

enc.
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B The Patent in Sult ...... e G
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o AUTHOB;[TIES ; ,
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" A, The Tshell Inventlon Was Non- Obvious ....
" Predictions in Electronics Are Undependable
' The Design of a Frequency Independent Log-
e __,Permdlc Antenna T Non:Obvious ........
" 'There Was No Basis for Combining Portions
o of Prior Art Antennas to Arrwe at Isbell 's
o Invention ...... T ST S DN BN
.. The State of the Art Prmr to Isbell ........
B. "-The Prior Alt Does Not Teaeh Or Suggest-‘
1+ Ishell’s Invention ....... R ET T PP
. Katzin Patent 2,192, 532 e .
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- _'Koomans Patent 1 ,964, 189 e e et .
S W1negard Patent. 2 700 105 ... 0. IR '
R _The Trial Court Used Hindmght in Cenmder— .
_1ng the References ........... ..o
(. The Fmdmgs of Fact-of the Trlal Court
... Were Based Solely .on Documentary Evi-
. dence and Physical EXhlbltS and Are Not
o Binding on This Court .uiiv.e.ioiveains, -
D. The Principal References Relied Upon by,
. _the Lower Court Were Also Considered by
-the Patent Office in the Prosecutmn of the :
: Isbell Patent :
CONC‘LUSION e
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In ﬂ}e

o ::; lﬁmtrh 51&125 et nf Appwlﬁ:*

Zﬂnr Ilpe iEthr.tI; (ﬂirrutt

No, '19,,000. ;- .

UNIVFRSITY OF ILLINOIS FOUNDATION ,
_ _ Appellant

- WINEGARD COMPANY, S
T B LT '."Appellee.-'

APPEAL FROM TEL UNITED STATES DISTRIGT OOURT FOR T.HE

SOUTHERN DISTRIGT OF. IOWA, DAWNPORT DIVISION \:

APPE_LLAN'I_"S BRIEE'. o

I _STA'I‘EMENTH-" OE ' THE FACTS.

Thls actmn was brought by plamtlff Unlver31ty of -

“Ilinois Foundatmn, against defendant, Winegard Com-
.- pany, for infringement of Olalms 1:5 and 9-15 of Ishell
- United States Patent 3,210,767, covermg a novel type of
broadband raého and telewsmn antenna -

AL Background

. In the followmg dlscussmn We W111 endeavor to pomt
3 "'out in language which we liope Wﬂl be intelligible, even if .
_this Court is not eIectrmally tramed the necessary factors h




- in{rolv'ed in tele{rision' 'r.ece]éti"on We' hope that our ap-

proach will not be g0 elementary as to oﬁend
Telewsmn breadcastmg mvolves the sendmg of informa-

~ tion via eleetromagnetlc waves from a broadeasting station
- to a mass audience consisting of the individual owners of
television receivers. The television transmitter is usually =
~ located on top of a tall. structme, such as a building or a
* tower, near the center.of the population area. The television -

transmltter sends powerin the form of radio frequency.
waves through the earth’s atmosphere toward the television

receivers in the area, usually in all directions (R. 58).*

Within any given ';neti'opt_)l'itan television broadeast

service region, the.-atmosphere contains many complex =

electrical disturbances -in -the. form of radie frequency

" “waves of various types, including those of the television

transmitters operating in the area (R. 61, 62). In order

" to receive a particular television transmission, the owner

of a television set must use-a receiving antenna to pick up N

*". the television signal and deliver it to the television set in .
' a form that can be use_d, (R. 58, 59). Depending on the
' circumstances, it is possible to use antennas having many -
_ - different configurations; F'or example, in the case of tele-
“w vision receivers looated relatwely close to the transmitter,
. the' _simple _Whlp 01"'_“rabb;ltfear,” rod. antenna mounted
- directly on the television' Teceiver cabinet can be used
" {R. 65) to give satisfactory performance, at least. for
" mnearby black and white reception. This type of antenna is

. a simple dipole.**

* R refers to the Record, filed herewith; ‘‘PX’’ refers to

- Plaintiff’s 'Exhibits, “DX 'referS' to Defendant’s Exhibits.

E¥ Generally, in this eontext, a simple straight d.1pole (@ e., two

~poles) antenna element consists of two elongated metallic condue—

tors (wires, rods or tubes) arranged approximately colmearly in

. such a manner that there is a small gap or terminal between their
L mner ends, at which point’ a transmission line is attached. The

“‘rabbit-ear’’ indoor television antenna is a simple dipole hawng its

" arms at an angle rather than i m ‘4 gtraight lme.




_ When w1th1n an electromao‘netlc ﬁeld a dipole element o
will 1ntercept eleetlomagnetlc Waves and produce a volt—__.__-

. age across:its termmals (R 62) ThlS voliage is carried

to the receiver by means " of thé -iransmission line. A
“dipole, llke any other electrlcal conductor will interecept
radiated energy from the: atmosphele to a certain .ex-
- tent, regardless of the wave Iength** of the energy being
* transmitted. There is, however, a spec1a1 condition, known
- as “resonance,” in which the dlpole is' strongly receptive,
- which oceurs when the dlpoie is of a. partlcular length in
: relatlonshlp to the Wavelength of the. radlated energy (R. .
7 63). A familiar -analogy is: the manner in which a tuning
fork will resonate to its own, pltch or a piano string will
“vibrate. when its pa,rtlcular note s, -sounded by “another

" instrument. This “condition . oceurs pr1mar11y when the =

- overall length of the d1p01e is ome- half the wavelength of
the radio wave. Thus, it is apparent that a dipole can be
 ““{gned’” for optimum reception of a particular radmwave

- frequency by adjusting the. overall length of the dipole to

~eorrespond to one-half wavelength of the signal being re-
ceived (B. 63), as the length of a tunlng fork will affect
the piteh to which it reSOnates

As the distance from the broadeastmg station 1ncreases '
radio waves rapidly become Weaker {R. 58), so that

it becomes advantageous to use an _antenna having a greater

capability of radiated emergy extraction from the atmos-
phere than the simple Whip or ‘‘rabbit-ear’’ configurations,

¥ The- frequeney of eleetromagnetie radmtlon and the wave-length

. corresponding to a particular frequency are inversely related to -
_each other (R. 63), the produet of the two. ‘quantities being a con-
stant (equal to the velocity of light, which iz a form of electro-
magnetic radiation). Thus, if either the frequeney or the wave-

. ‘length is known, the other qua,ntlty can be caleculated by dividing

 into the speed of light. As an example, the wave-length correspond.-

" ifg to a freguency of 100 megacycles (100 million ¢yeles per
second). ig about 9.8 feet.. If this frequency is doubled "(to 200
meg yeles) the wave -lengthis halved (to 4 9 feet) and S0 on




S i

Various combinations of dipole elements and of other ele-

 “ments having more complex configurations have been used
_in the past to meet this need for more ‘‘gain’’ at greater dis-
" tances from the" transmlttmg station. **Gain”’ is a measure
.- _h_'of the relative ability of one antenna to produce a signal
L -_(f.r,e .»-a radio frequency voltage) at a given location dis-
- tant from the transmitting station in comparison with an-
- other antenna sumlarly located. Other considerations
7 being ‘equal, high gam is. usually desu'able in an antenna'_
©(R. 61), although unlfornnty of gain across the band is
- .possibly even more important in a television antenna (R.
°109). The patented antennas are characterized by uniform
ol gam across the ‘entire band of operatlon (R. 108).

Another one of the propertles which are desirable. in

 a televlsxon antenna stems' from the fact that television : = -
-mg_nals are capable of bonncmg or reflecting from many -

types of man-made and natural obstructions, such as tall

‘buildings and. hills or miountains. It is, therefore, ‘possible

. for a given locatmn to receive, in addition: to the primary.

signal coming dlreetly from the televlsmn transmltter,

“a second signal from a d;fferent direction which arrives as

“. the result of reflection from an obstruction. This ;reﬂeeted

_ 's1gnal also ‘produces a pleture in the television reeelver,

“but, because of the fact. that it arrives a short time later

"_than the orlglnal mgnal the. second p1cture is slightly

~displaced and produces an undesirable ‘‘ghost?’ image

(R. 59). A solution to a problem of this type is to use a

- unidirectional antenna capable of recelvmg s1gnals from

" the desu'ed direction or -directions while excludmg s1gnals

. which arrive from:other. directions. The ablhty of 'a televi- .

smn receiver to dlsemmlnate in this manner 1s 8. measure of

the. antenna’s “dlrec’mrlty” (R. 59).

L When most of’ the telev1s1on transmltters Whlch serve
.a given metropohtan -area- are located reagonably - close
- to one another (a s1tuat1on Whlch ig usual i - many metro— -




politan areas), 1t is an abvious advantage that a televxsmn
-~ . antenna have a un1d1rect10na1 dlrect1v1ty (R. 67, 68), i.e.,
. that it be capable of recelvmg gignals only from the diree- -
T tion in which it is pointed while re;]eetlng signals from the
l. - side or rear. The antennas of the patent in suit have this
. desirable nmdlreetlonal pr0perty (PX 31, Col. 1, lines 21-
-23) IR

tenna, and indeed: erucial for eolor: reeeptlon is the a.lcuhtyr
to Teceive signals: equally well over a wide band of fre- i
"-'-‘_queneles (R.-108, 109). The patented antennas have this |

- vision programs are’ Teceived on ‘one: or more of twelve
- broadeasting - channels known - s’ VHF (Very High Fre-
- quenecy) channels 2 through 13 TPhese channels were estab- |
lished shortly after World War- II by the Federal Com-.

" which have been maintained éver since. More recently, ad-

.- ditional UHF (Ultra High Frequenoy) channels 14 through
83 at higher frequency a331gnments were established and
are coming into increaging use (R 69-72).

" tions Commission in the VHEF range provided for twelve
channels, numbers 2 through 18, inclusive, which ocenpied

) frequeneles in the eleetromagnetm speetrnm from 54 mega-
- eycles through 216 megacycles, arranged in two bands,
- channels 2 through-6 designated as the low band (54
o .through 88 megaeyoles), and channels 7-13 as the high band
{174 through 216 mewacyeles) (R.770, 71). These chan-
“nel ass1gnments created such prohlems in the antenna
‘engineering art and presented such extreme challenges

" to the television receiving antenna des1gners (R. 73, T4, 90)

. that it was necessary to use: eompromlse techniques. (R.
82 83) to provide satlsfactory recelvmg ‘antennas for tele- -
'v151on since there was no avallable antenna design at that

' _t1me W}nch Would cover such a broad range of frequencles

S

Another property which is 1mportant in a television an- "’

. ='pr0pe1ty Every user of a teIeVISlon set knows that tele- &

. munications Commission on 'ﬁxed‘ frequency assignments o

The channel assignments by the Federal Communica- -




It is-possible, of roon"r'se', 1o 'design and use an individual -

- dipole antenna for each channel {R. 73). Such'an attempted = -
8 solutlon, however, presents a number of d1ﬁicu1t1es which
- have rendered {this seemlngly obvious answer to the prob-
s “lem oompletely unugefal in practice. In addition to greatly
' mereased cost (R. 74), there are further difficulties result-
. ing from the: unpredmtable effects of interaction among
. several antennas plaeed elnse together, Still another diffi- =
- eulty is presented by the method to be used in connecting
" the 1nd1v1dua1 antennas 16 the television set.” Multiple-
e transmlssmn lines ‘cannot be s1mp1y connected to. the input
of a telewswn receiver without special matching sections
“.- which are necessary to’ avmd a severe ‘‘impedance mis-
. - mate} ) between the antenna ‘and the receiver with con-
' sequent deterloratmn of: performance (R. 73-74, 777 8).

The “impedance’”’ (B 60 61 64, 68-70, 77-78) of an an-

A tenna is its apparent res1stance to the passage of alternating
- eurrent. ‘The 1mpedanoe is an inherent property which is

' ,:determmed by the antenna desugn and by the wave lengths -
-'bemg reeewed The other major component of the antenna
- ‘system, 1.e., the transmission line to the receiver, also has a
" characteristic impedanee-, the value of which depends in

part on its physical: dimensions' In order to maximize the

' transmission of s1gna1 power from the antenna to the trans-
. mission Tine (and, therefore, from the transmission line to
~*the receiver), the impedances of the antenna and of the

‘transmission line should be equal (R. 78). Additionally,
g therefore,_the:antenine impedance should match as closely

as possible the impedance of the transmission line, which -

" has a value of about 300 ohms for the commonly used twin-

lead line (R. 60), ‘which is aceepted as the standard of the

i industry (R.77). Moreover, although the impedance of the
o ‘antenna varies. with. frequeney, ;_t is de31rab1e to minimize
- this variation as much as possible in order to maintain a .




- clbsa “imﬁedancé match” between the. antenna and the o

 transmission line (R. 64}..

In order to avmd 111sofar as posalble the problems men-
tioned aboVe, 11: was commion to use a compromise antenna
for the low _band of VHF channels (2 through 6) and an-

: _other compromise antenna to cover the high band of VHF

~.channels 7 through 13 (R. 82, 83)

While this’ ‘compromise method of operatlon was satis-

 factory for black and white television, it was not good -
N enough for color television. The underlying. dlﬁ"lculty which
-precludes the use of compromise antennas intexded to

-Teceive a1 average frequency or one in the approximate

~middle of the desir’éd.bana stems from the fact tha't'each.'_' |
- television: channel is-not a single, fixed frequency, ‘but :

rather a band of frequencies 6 megacycles (6 million cyeles)

- wide (R. 70). For optimmum reception of the sound and
. pietare information transmitted on 'a given channel, all of
the frequencies Wlthm the band should be received by the
 antenna and supphed to the receiver: in the same relative

magnitude as sent by the broadcastmg station. Thus, un- '
- less the television antenna has a uniform gain across .the
- -channel; it will vary the relatlve magmtude of the various

- frequencies it receives and" thereby introduce distortion in

the signal fed to the receiver (R: 129, 130) ‘When all televi-

. glon broadcastmg was black and. Whlte, the distortion caused . -+ -
* by nonuniform receptmn ‘across the band was of relatlvely
© little concern since it did not. greatly affect the quality of
~ the pieture. With color television, such. frequency diserimi-

nation caused by the antenna can result in detenoratlon of

o the ¢olors i in the plctnre (R 108 109 129, 130).

B. The .'Pa.tent in Suit. = _
Isbell patent No 3, 210 767 (PX 31), the patent in sult

) _d1scloses and clan:ns antennas consmtmg of several straight,
s 'parallel d1p01es ananged approxmately m a plane, each

T T X R )
PG I,




- . DIPOLE

- dlpole belnw connected to a feeder line consisting of two

conductors which- are transposed i.e., cross over each other,

.' between connections to ad;jaoent d1poles

~ In the Isbell antenna, the Jengths of the d1poles and the

- spacings between adgacent dipoles vary procvresswely from
“the longest at the back t¢ the shortest at the front, which is

the feed-point of the antenna, d.e., the point at which the

- tranmission line is eonnected The lengths and spacings of L
. the dipoles vary in accordatice Wlth a constant scale factor
- (v) having a value less than.one, any length or spacing -
- being calculated by multiplying the ad,]acent longer - Iength' .
~oor spaclnt, by the scale factor.

The anfennas covered by the Isbhell patent belong to the _

‘clags of antennas known as’ logarlthxmeally pemodlc (log- _
.per1odlc) arrays (R. 91, 100) ‘which are composed of Te- _' S

peating des1g11 cells (R 91) generally of similar shape,

but of varying size. In the Isbell antenna the de81gn cell ' __
is a straight dlpole plus an adgaoent seotlon of transnnssmn o

-

'hne with transposed oonduotors (R 92)

“— FEED LINE (TRANSPOSED)

* The term ‘“design cell’” s lised herein to refer to a struetural

o unit’ of a log-periodic antenna which is capable of receiving and -
[ transmitting electromagnetie. radio’ energy. A simple or folded

‘dipole and an adjacent section of transmission line are examples of

77 such antenna design cells. Many other design cells can be con-
* . ceived, including ares of circles and ‘other curves, trapezoidal and

" saw-tooth shapes, ete. (DX-A-1 p. 140). Although many different

o+ design cells are theoretically poss1b1e only a few have been found
wonto yield frequency . independent. performance in log-periodic an-
_ tennas (DX-A-10b, R. 191; DX-A-1, R. 189). A particular antenna

array may be eomposed of one 0r more s1m1lar or dassnmlar des:gn .

o - cells,




Ante'nn,as dleeigned"_'ili.aceOi‘deﬁee with the Isbell pafent '

'spe'ciﬁcations have uniditectional radiation patterns and .
“high quality performance whlch ‘are, over a wide band of an

frequenci¢s, essentially mdependent of. the frequency of the
electromagnetic' waves being transmitted or received. The
- Isbell antenna has broad apphcatlon in the field of radio

 communication. The 1nven’s1011 ‘has partlcular commereial
significance because it has prov1ded a unlque solution to the
problem of wide-bapd television receptlon (R.111,148,149),
particularly of e0101 telewsmn s1gnals, in that one antenna
of relatively simple and econommal construction could be
made to cover the entire telewsmn broadeasting band,
meludmg the UHF channels, if‘desired, with a uniformly -
high gain across the-entire band thereby eliminating color

" ._.-_'deterloratmn problems- (R. 108). In addition, the antenna

requires only one tra,nsmlsswn hne to the television :set,.
eliminating: impedance: matchmg problems and, in addltlon,

~has unidirectional d1reet1v1ty ‘which can be used to ehml--
E nate ghosts and other unwanted 31gnals (PX 31)
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II STATEMEN T OF POIN TS TO BE ARGUED
AND OF AUTHORITIES

i
b

1. The frequency"iﬁdepend_ent antennas constituting the
. invention of the: patent in sult, which employ dipole -
P _j"elementsg and specified sealmg factors to determine dipole
.. length, désign cell dimensions, and spacing between dipoles, .~
‘were not obvious to one having' ordinary skill in the art at. =
the time the mventwn was made. Graham v. Johw Deere =
-~ Co., 383 U. 8. 1(1966); United States v. Adams, 383 U. S.
39 _(1966)”;'Grceﬁﬂtlahtiefcﬁ' Pacific Tea Co. v. Supermarket
. Equip. Corp., 340 U. 8:.147 (1950)3 L & A Products, Inc.
V. Britt Tech Corp., 365 . 2 83 (8th Cir. 1966).
.. 2. Where ﬁndmgs of fact are based. on documentary
ewdence, the reviewing court is in as good a position as
. the trial court to- Judge the ev1dence Such findings are not
) '*-'bmdlng on the appellate court and will be given slight weight
" on appeal. American Infm—Red Radiant Co. v. Lambert
S Industries, Ine., 360 F..2d 977, 988 (8th Cir. 1966); St_ate.
- Farm Mut. Automobile Ins. Co. v. Bonacet, 111 F. 2d 412,.
~© 415 (8th Cir. 1940); Nasco, Inc. v. Vision-Wrap, Ine., 352
T, 2d-905, 908 (7th Cir: 1965)

8. Where an’ attaek on the Vahdlty of a patent is based '
" on references Whlch Wel‘e cited and rejected by the Patent
Ofﬁce, the presumptlon of validity is greatly strengthened o
" Dean Rubber Mfg. Co. v, Killian, 106 F. 2d 316, 318 (8th "~
< Cir. 1939) Nasco. Iww V.. stwn—me, Im- 352 F. 2d 905,
207 908 (Tth Cir, 1965) Ottov Koppe'rs Oo 246 F. 2d 789 801 -
(4th Cir. 1957) : _ S
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There has been an unfortunate tehdency in some District = -
- Courts, since the Grahan, Oook and Adams cases in the
" Supreme Gourt (383 U, S. 1 et seq 1966), to assume that -
invention is dead, and to follow what Mr. Justice Jackson

- deplored in Jungersen v..Ostby and Ba,rton, 335 U. 8. 560, . -
572 (1949) as the ‘‘strong passion in this Court for striking

[patents] down so-that the only patent that is valid is one

‘which this Court has not been able to get its hands on.”’

To paraphrase Shakespeal ey Who had Mare Antony say

. I come to bury Caesar, not to praise him,’’ we seek not to - |
: bury the patent systeni but to praise 1t If the businessmen
in the ‘United States are to keep any busmess advantages :

in World trade, these can only come from the stimulus which

- this country" has given': to mnovatmn and particularly in-
ventive change We are no Ionger the only ““haves” in a -

world of ‘““have nots.”” We no longer have better resources

than all competitive countries. It can be argued that at B
~ least two countries work more aggressively and harder

than we. But this country has. always been creatively in-

‘clined more than. any other, and . only through a strong
patent system can that incentive to create be maintained.
It cannot be maintained by government research, because
~ no governmental body can properly authorize Tesearch
unless it seems likely to succeed—mand it is from the one
who iries the seemmgly 1mpossﬂo1e that we. get our impetus. -
Qur mdustnal farsightedness ‘must net be thwarted by
jmproperly apphed ;;udlmal hmdmght L -
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'A. THE ISBELL INVENTION WAS NON-OBVIOUS.

The Isbell invention” Was not obvious because:

(1) - In electromes, as in chemistry, predictions ean-

+ not be depended -on, contrary 1o the usnal situation in

— .'._=mechamca1 cases,

- (2) As conoeded and not controverted by defend-.
o fant g Wltnesses the demgn of a log-periodic structure
. which will function as a frequency—lndependent antenna
“is not predlctable :
C3) Whﬂe the prlor “art shewed antennas havmg '
. '1ndw1dual portwns gimilar to those used by Isbell
~ there was no: basis: for -eombining these portions and .
" expecting the eomblnatlon to function as a frequency—
‘ '1ndependent antenna '

'Predictions in' Electi'onics Are Undependable.

The lower eourt erred in ‘treating Isbell’s’ antenna as

o bemg a combmatmn of elements with a preéhctable result,
-_,"_'Whlle the effect of comblmng several elements is gener- .
" ally predictable in mechanical cases, this is not trume in

- -electronics, An mventor in the mechanical field ean achieve

his ob;jects predlctably ‘because mechanical elements and

i _meehamsms when - combmed function in the manner ex-
‘peeted For this reason, in mechanical cases, a eombina-
~tion of old elements is patentable ‘‘only when the whole in
" some way exceeds the sum of its parts.”’ Great Atlamtic

& Pacific Tea Co. v. Supermarket Equip.. Corp ., 340 U. 8.

= _i147 152 (1950). The Supreme Court in the 4. & P. case,

however, recognized the problem of the inventor in the._ '

electrlcal arts When 1t stated on page 152:

~ “Elements may, of eourse, esgoecwlly in ohem@stry or

electronics, take on some new quality or function from | . -

bemg brought mto concert but ‘this: 1s not a usual'
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_ result of umtmg elements old in mechames 7 (Em-
| phasm added) B e :

o Im the field of antenna desagn speclﬁcally, there are. . |
. many- poss1b1e dipole arrangements usmg many different

“dipole lengths and eonﬁguratlons, and many transmission
line systems exist for 1nterconnectmg the dipoles "and
‘transmitting- (m the case: of a receiving antenna) the’ s1gna1 :

. received by the dlpoles t0- the ‘receiver where it is heard
- or seen. There were no gu_ldeposts available to an antenna
e designer to lead him to Ishell’s’ design out of all of the

permutations and combinations which can be made with

: _the individual antenna elements'known to the art.

The Design of a Frequency Independent Log-Penodlc
: ~Antenna, Is Non—Obwous.

The. error of the lower Court in hoidlng that the Tsbell
invention was obvious in view of the ‘prior art.which it
cited is further indicated by the statements in the art itself
which show that the design of & speclﬁe log-periodie an-

‘tenna having frequency 1ndependent properties was non-.

obvious, even though the general method for de31gn1ng log-

~ periodic antennas was known."

The relevant time with respect to Whleh the question of
obviousness is to be considered is the time of the inven-

* tion, and courts must be wary to avoid applying hindsight -
_in the light of subsequent knowledge of the inventor’s
* disclosure, Graham v. Johw Deere ' Co., 383 U. 8. 1, 36

(1966). - The -record is replete with.- uneontradmted ovi-

~.denece shovnng that both. before” and after Isbell’s inven-
. tion;:and even today (R. 107 ); the, desrgn of a log-periodic
antenna which will. have frequeney-lndependent prOpert1es :

was and, is unpredlctable ‘Much: of this evidence was in
fact introduced by defendant (R 189 191) and corrobor-

. ated by 1ts expert Wltness (R 143)




In th1s connectlon the dlstlnetlon between a log—perlodw'
structure and a log-perlodlc freque%cy—mdepe%dent an-

tenna should be noted.: Any structure composed of repeat- :
o ing: cells whose. d1mensmns are-related by a constant scale
© factor can be said to be log-periodic in form, but would

not necessar11y have frequency-independent characteristics

- when used as an antenna. In fact, although many such
* * log-periodic structures have been demgned and built, only -

a very few functmued as frequency-independent antennas,

. and it eould mnot be’ predlcted which of these structures
- would make satisfactory antennas.

In the same article (DX A-1) by DulHamel and Ore upon

| "‘"-_‘Whmh the trial .court relied for showing that the method
- for designing 100*—penodle antennas was known, the au- -
7. thors conclude (R. 189) :

“Many types of loo'anthmmally permdlc antenna

. structures have been built:and tested. Most of those
~‘which gave essentially frequency independent opera- -

~tion have been reported here but there were many

struetures. for -which the pattern and/or impedance

- "Were quite - frequency sensitive. Unfortunately, no
. theory has been established which even predicts the

types of structures which will give frequency inde-

. -_pendent operation.’’ (Emphams added.)

S1m11ar1y, Jasik’s Antenna Engmeerlng Handbook (DX-
A -10b), which was written after Isbell’s mventlon states -

on page: 18-13 (R. 191):.

‘Tt should be pointed out that many types of log-

. periodic structures are not broad-band because of
- either extreme variation over a period or severe end-

- effeet which destroys. the periodicity of the electrical
- charaeteristies. . -‘Only ‘the- successful structures are

- deseribed hereln Unfortunately, it is not possible to .
deterinine a priori the. frequency-independent types of: '

' "-ﬁf"._”log-pemodw antefma,s ' (Emphasxs added )
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Even defendarit’s expert witness, Dr. Yang, agreed
with Jasik that it is 1mp0531b1e to- predict which' log-
~ periodie- structures Wlll make . requency-mdependent an- -
- tennas (R. 143) S

_ The unpredlctable nature of log—permdlc frequency-.
“independent antenna design is also borne out by experi-
‘ence at the University of Tilinois. ‘Antenna Laboratory.

As Professor Mayes testified - (R 103 104), only three or

~ four frequency-independent log-perlodlc antennas were de-
veloped prior to 1960, although many attempts were made,
and in spite of the fact that the constant proportlonal_'
_ relationship among the cells of log-perlodlc antennas was.
' _known the prlnclpal difficulties being those referred to in -

DX-A-10(b), i.e,; severe end-effects a,nd non-uniform per-

_ formance over a period of 0perat10n (R 106, 107).

In this connectlon, it is nnportant to keep in mind that

' the use of a proportional repeatlng cell does not auto-
- matically result i in an antenna havnw a ‘wide-band response.
The problem is to select a pa.rtlcular cell design, out of the -

myriad of possible designs, Which provzdes essentially uni-
form performance over a band of freqnencles (R. 106), and

“for this selection there are no guidelines (R. 107). As
: Professor ‘Mayes further testified (R 107 ), even today,"
-when the understanding of log-perlodlc antennas is much
L greater than that which ex1sted wheii Isbell made his in-
- vention, it is still impossible to predlct Whether any given

log-periodic structure will functlon as a frequency-mde-

pendent 10g—per1od1c antenna _

B There Was No Basis for Gombmmg Portmns of Prior Art B

Antennas to Arrive a,t Isbell’s Invention,

Whﬂe antennas can be fonnd in"the prior art with pleees '
or- portions similar to parts of Isbell’s antenna, these
" pieces cannot be -separated from their env1r0nment and

predmtably assembled 1nto Isbell’s mventmn any more




than an antomobile carbu-r'etorkc.an be joined with a jet .

" engine and a charcoal burner fo make a successful space- -
. ship. Each element taust be judged in its own environ-

ment #nd. cannot be- sep.arat_ed from it. The faet that

. such isolated elements are known in different combinations
" -does mot alome defeat patentablhty United States v,

Adams, 383 U. 8. 39, 51-52 (1966); L. & A. Products, Ine.

V. Britt Tech Corp., 365 F'. 2d 83 (8th Cir. 1966).

Contrary to the Supreme Court’s recoguition of the un-

o predmtable nature of electronies, corroborated in this case -

. with respect to the subJect matter of Ishell’s invention, the

. lower Court used the: standard applicable especially to
IR mechamcal patents and erroneously concluded (R. 25)

% .. the Isbell'aﬁtehna'is a combination of eleménts,

- all known in the prior art and also that these known

" elements were combined in the-Ishell antenna in a -
. manner dmtated by a theory also known in the prior
art.” : :

'I‘he Court further concluded (R. 25) that:

. *Those skilled in the art at the time of the Isbell ap-

--plmatlon knew (1) the log periodic method of design- =

ing frequency independent. antennas, (2) that antenna .
_ arrays congisting of . straight dlpoles with progres-
.. sively varied lengths and spacings exhibit greater
. broad band characteristics than those consisting of
- dipoles of equal length and spacing and, (3) that a
"dipole array type antenna having elements spaced less
~than 4 wave length apart could be made unidirectional

. in rad1at1011 pattern by transposing the feeder line
“between “elements - and feeding the array at the end

- of the smallest element. _
© - ““It is the.opinion of the Court that’ it would have
-been obvious to one ordinarily skiiled in the art and.

- wishing to design a frequency independent unidiree-

- tional antenna to: combine these three old elements,.

ool suggested by the prlor art referenees [1dent1ﬁed

| "'a.bove] AR




} Tn reviewing. the 10Wé1" "Oou'rlf:f.s erroneous reasoning, it
must be appreciated by this Court that the Isbe]l invention
is not a combination of old elements, each of which has a -

- predictable function or result. It 18 also significant to note

that contrary fo the lower Cowt s assertwa there was, and

t8,%0 “log- periodic method of de%gmng frequency indepen- _

- dent antennas.”’ As prev1ously explained, there is a niethod
- for desagnmcr log-perlodle structures, but it is unpre-

-+ dictable whether any given log—penodw structure will have
frequency—lndependent propertles as an- antenna. '

B - None of the al_legedly old ‘elements is shown by ifself BT

. in the cited references.  Instead, ‘these elements are com-
" bined in antenna struotures in. WhlGh all of the elements
cooperatlvely function to ‘achieve a desired result. One
. cannot’ logloally dissect an antenna design and assume that

a selected element alone is. respongible for any partlcular-- .

*aspect of the overall result. - The situation is not the same ~
i as in a mechameal eombmatlon, wherein one of the parts, . .

e.g., & prime: mover, such as.an’ clectrie motor, can be re-

“ moved from a first combmahon and’ placed in a seecond
o mechameal combination Where 1t also will predlctably fuvc— _
" tion in the same. way. :

The lower Court’ s ﬁndmg of obvmusness was errone—

--ously made. on the. same: basﬂs as ‘one wotld proceed in
1967 to travel from St. Liouis; Missouri to Portland Oregon. .
- Well-defined and well-mapped routes, permitting travel by
" air or land, could be used by 'today s traveler to reach his -

. destination in a matter of hours

Instead the Court should have approached the issue of

N obvmusness from the’ wewpomt of Lewis and Clark, who in ~

1804 desired to reach the Pagific Ocean by crossing the

! eontment north of Mexico. Whﬂe they knew their destina- =
~" tion, the guideposts. that they had to ‘help. them -achieve
: thelr goal were seant or: non-exmtent It Was only after
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"-_"ex_ténsive e}iplOraﬁoﬁ that Lewis and Clark reached their
* goal after traveliug for about one year. o =

It was in this latter sitnation that Isbell found himself
in attempting to invent, msing simple dipole elements, a
" log-periodic antenna having s response that is essentially -
independent of frequency over wide band widths, '

" The State -_'o:_f the Art Prior to Isbell

: Isbell’s contribution can bestbe appreciated by eonsidef.-
 ing the state of the art relating to broad-band antennas
e P.I'ior to Isbell’s work. ' : B

“As late as 1953, an antenna having a Bandwidth of 2:1

" (i.e., the Tatio of the ‘highest to the lowest frequency of
. "acceptable operation) was. considered broad-band (R. 114-
.. 116).. Because of a need for antennas with wider band- -
_widths, a research project for the development of such an- - .. -
" termas was given in 1954 by the U. 8. Air Force to the .
. University of Tllinois Antenna Laboratory (R. 115). While . '
. working on this project, Professor Rumsey developed in .
© 1955 (R. 99, 117) 2 class of antennas. (the equiangular or ~ .
. logarithmic spiral, Fig. 1; R. 196, DX-A-12) having broad- i
" pand capabilities, and.in late 1956 or 1857, Dr. Du-
- Hamel, also of the University, invented a mew class of =
" antennas, which he termed, ““log-periodie”’ (R. 99-102, 103,
117 );".cbmpOSe& 'of.__.'fepeatihg"cells of similar shape but S

varying. size, as .previdusly‘discu_ssed,'and having ‘the ap-

R peall_"atnge' of. a..".‘];jovfftie'f:.f_ (R 100, 101) with- gerrated or
' toothed edges (Fig.2)," - - o




FIG. |~ EQUIANGULAR SPIRAL ANTENNA (PLANAR)

—,

© FI6.2 “BOW—TIE" LOG~PERIODIC ANTENNA (PLANAR)

" Both Rumsey’s’ spiral- antennas and the early log-

- periodics -developed by ‘DuHamel - suffered .from -certain
- practical disadvantages. They were planar ‘sheet metal
""" structures and large and expensive if designed to cover the . =

' television frequencies.” In addition, these antennas had bi- = -
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- directional direetivity': as’ opi)OSed to the unidirectional pat-
_ “tern ‘which is desired for most applications (R. 99-100)..
It is 111terest1ng to’ observe that knowledge of the “‘seal- ~
- ing 'factor’ which the lower Court considers as the
BN _swmﬁcant dlselosure in the DaHamel-Ore pubhcatmn did
" not permit- ‘DuHamiel’ and Ore to achieve a unidirectional
. radiation pattern Wlth the planar ““bow-tie’’ type of struc-

- tures (R.-100). :

The fina] step taken by Isbell in 1nvent1ng the frequency— N

_nmdependent unidirectional ‘antenna using dipoles in a E
- planar arranwement as. deserlbed and claimed in the patent

in suit was not taught or suggested by the DullTamel and

Ore pubheatmn alone or as supplemented by the prior art .
 teachings relied upon by the Court. Isbell was the first to

invent a log-periodic type of -antenna which had such

- desired electrical characterlstlcs and struetural - des1gn' o
- attributes that made 1t espemally adaptable -as a television =
- antenna’ (R. 148-149, 108) Tt did not have the bulk that-
. was mgmﬁcant in the sheet metal configurations of Rumsey-. :
" and ‘DuHamel (R.-157): Tt was the first ‘substantially
-"plafnar log- perlodlc array that had unidirectional charac-
- teristics. All in all, it prowded an antenna design Whlch .
" constituted the best practlcal solution to the problem of -
o Wlde-band radlo and telev1swn receptlon (R. 117-119, 148- .

149)

B THE PRIOR ART DOES NOT TEACH OR SUGGES’I‘
' ISBELL 8- INVENTION

In order to declde the present 1ssue, 1t will be sufﬁclent' '

- for thls Court to recognize that the electrical characteris-
~ tics of an antenna are not achieved by the 1ndependent
~ action of each of the elements in the assembly, but rathér -
. by the cooperatwe effect of all of the elements mteractmg

with each. other.: Accordmgly, the restatement by the lower ~

Court of what. those skﬂled in the art knew at the tlme of "




" ‘the Isbell invention has to be limited to-the specific antenna _
E structures to which these speelﬁed bits of knowledge relate.

Tt is further 1mportant in reconslderlng the prior art to

" ‘note that three (i.e;, DuHamel-Ore, Katzin and K. O. an-

tenna) of the principal references on which the Court relied

~ were cited and considered by the Patent Office during the
prosecution, and the other two references cited by the Court

- are cumulative with respect to the use of transposed feeder

lines. Aside from this, these latter references add nothlng _

- “pertinent or relevant to. the pr1ne1pa1 ‘references.

The prior art patent references relied upon by the Court

have so little bearing on the Isbell 1nvent10n that under . -

normal circumstances. they could be d13rmssed very brleﬁy

" Because of the trial Court’s. misunderstanding of - their
effect, however, addltlonal ‘consideration will have - to be
o+ glven them ' '

Katzm Patent 2, 192 532

Katzm patent 2 ,192, 532 (R 215) _Was relied npon as a-
'Z'teachlng (R. 25) L : .

.‘fthat antenna arrays consisting of straight dipoles
with progressively varied lengths and spacings exhibit
greater broad band characteristics than those consist-
/ing. of equal length ‘and spaeing’’. -

_ Tt is submitted that the lower Court’s observation is merely o
.. atruism, evident from the known phenomenon of resonance - .
- in d1p01es which can he tuned to respond strongly to cer--

e ta1n frequencies by ad;]ustlng the length, Obvwnsly, if an -

- array contains dlpoles of dlfferent lengths, it has a poten-

tial frequeney coverage greater than ‘that of ‘an array in

-~ which the dlpoles are all the same length, What is lacking, -
' 'however, in the Court’s observation is a ‘teaching of how _
~+“the-dipoles should be arranged and 1nterconneeted soasto . '
- work together cooperatively rather than in opposmon and':

thereby to achieve the desn-ed reeult
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The Katzin pate’ﬁf teaches a method of joining the di-

poles, using a straight. {i.e., not crossed-over) feeder line E S
~ and loose (e.g., capac1t1ve) couplmg between the feeder and - - - 3
- the dipoles. (R. 153—155) ‘Katzin’s stra1ght feeder and loose

coupling should be distinguished from Isbell’s crossed-over - |

- feeder and direct eoupling to the dipoles.

Katzin’s antenna . and Isbell’s antenna involve funda-
mentally different modes of ‘operation, as shown by the fact
that Katzin’s antenna js ““end-fired’’ while Isbell’s is

o “‘back-fired.’” (R 150. )* Katzin’s end-fired array is phys-
© . ically oriented, with respect to a transmlttmg statmn by .
- pointing the end opposite the receiver (t.e., the Iarge end) -

'-_-'.'._toward the transmitter (DX-E 4, p. 1, col. 1, hnes 50- 52),

while with Ishell’s, the small end, to which the | recewer is

e "attached is! du-ected toward the transrmtter, a.s shown in -
‘ .- :Flg 3 7 _ ) - : .

* An ‘‘end-fire’’ antenna is one in which the radiated field travels-
in the same direction as that in which energy supplied thereto
travels in the anienna’s feeder line, considering the antenna as a

. transmitting antenna. ‘In a ‘‘back-fire’” antenna, the radiated field
" travels in a direction opposite to that in which the energy enters the
antenna. In both “‘end-fire’”’ and ‘‘back-fire’’ antennas the field
. “travels in the plane of the antenna elements (but in oppomte direc-- -
" tions), while in a ‘‘broadside’’ antenna, the radiated field is perpen- .°. -
- dieular to the plane of the elements. The above relationships be- -
" tween the direction of the field and the direction of energy travel
"~ in the antenna’s feed line also hold in reeeiving antennas, with
" respect-to the radiated field being recewed and the mgnal created in .
" -the antenna. by the mtercepted field. ! S
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K 0 Antenna

B The use of transposed feed lines in the K 0. antenna, as
well as by Koomans iU, 8. Patent 1,964,189, does not .~
_'-_teach or suggest that the use of a transposed feed line in
o Katzin’s array will add to its effectiveness in any way. The
o - lower Court used as a partial basis for its opinion the fact
- that unidirectionality may be achieved under proper con-
~ditions by the use of transposed feed lines. If unidireec-
- tional dlrectlwty were desu‘ed by one skilled in the art, the
. use of transposed feeders in Katzin’s antenna would have
 been brmgmg ‘“coals to Newcastle,”’ because the Katzin
: array is already un1d1reot10na1 as disclosed in the patent:
[ _“To make the antenna umleteml in directivity, the end
.of the TL- (transrmssmn line) mnearest the desired
- _transmlttlng station and farthest removed from the
radio. receiver is; closed by a suitable terminating re-
sistance R whose 1mpedance is ‘equal to the surge im-
pedance of the line as loaded by the energy collecting
' doublets ” (Ool 1 11ne 50—Col. 2, line 1.) {HEmphasis
added) 5

: The K. 0. antenna (R 197; DX-B-4), although consisting
: of_ an array of more than three folded dipoles (R. 81) inter- . -
- cotinected by transposed transmission lines, is actually evi--
7" “dence of the invention made by Isbell. One distinction is -
. that the folded dlpoles in the K. O. antenna are not arranged
" in accordance with a scaling factor for dlpole spacmg or
R :1'_'ce11 dimensions, as the lower Court found (R. 20, 21).
e Another 1mp0rtant dlstlnctlon is in the use of folded _
" ..dipoles in the K. O. antenna instead of the straight dipoles
~wused by Isbell:’ (Seée. opinion of lower Court, R. 20:and foot- o
: "‘"--'--note 10). A folded dlpole has both an mherently Wldel".
e bandmdth than does a straight dipole (R 81, 157, 158) and
N SR hlgher 1mpedance, 'oe ,7‘300 ohms rather than 70 oth‘

T a_.‘..,_»,- PR |
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\ Prior to Isbell’e'int}ention in 1959, the ‘substituti'on of
straight dipoles (narrow-band elements) for the folded
- dipoles (broad-band elements) of the K. O. antenna would -

have appeared to one skilled in- the art as a step in the ‘ |

R wrong direction, if the objective was to increase the band-

 width of the antenna (R. 157).- Moreover, such a substitu-

~*tiom would apparently have created a great impedance mis-

R match between the antenna and the twin-lead transmission - -

11ne, which has an 1mpedance of 300 ohms (R. 60). The sub-

- stitution of low-impedance nairow-band straight dipoles

" for high 1mpedance, wide-band folded dipoles would not .-~ -~

. have been obvious, but rather- another step in the Wrong
R :dlrectlon (R. 157-158). - - -

’I‘he unobviousness. of thle subst1tut10n is- borne out. by"-

"the fact that this substltutlon was never made in the com- -
_ 'mercral K. O. antenna (R. 127, 128), i in spite of the obvious =
_srmphﬁeatlon of the antenna structure and the reductlon' '
~ in cost which would have resnlted thereby '

Koomans Patent 1 964 189. _
The Koomans array shown in . S Patent 1964 189

-while directive, is not broad band nor; log-periodie. It is a

broadside antenna (R 149), te, it tranemlts or receives

¢ radiation at right angles to ‘the plane of the elements,
" rather than in the plane of theelements as in both Isbell

" -and Katzin (see Fig. 3). All the dipbles in the Koomans

" array, moreover, are of uniform length and. spacing. '

_ Wmega.rd Patent 2 700 105. _
Wmegard Patent 2, 700 105 only has two drwen elernents, o

| a minimum of three driven elements being necessary in the.
‘demgn of an Isbell antenna (R 155) It is mot a Iog-

perlodlc antenna




The Trial Gourt Used I-Imds1ght in Gons:denng
the References '

In rev1ew1ng de novo the references Whleh the Patent
Office had already considered, the lower Court succumbed
to what Mr. Justice. Frankfurter in his dissent in Marconi -

- Wireless Teleg. Co. v. Umnited States, 32OU S. 1, (1942),

o '_descrlbed as that ““‘subtle temptation of taking scientific

] - phenomena out of their. contemporaneous setting and read-

_ ."'1ng {them* w1th a retrospectwe eye.”” He further went on
. to state: : "

“The discoveries of science are the discoveries of -
©° the laws of nature; and like nature do not go by leaps.
- Even N, ewton and, Emstem, Harvey and Darwin, built

~.on the past and on- théir predecessors. Seldom indeed
has a great discoverer or inventor wandered lonely as
S a oloud Great inventions have always been parts of

an evolution, the culmination at a particular moment : -

.of an anteeedent process. So true is this that the his-
~tory of thought records striking coincidental discov-
_erles-—-showmg that the. new insight first declared to
the world by a particular individual was ‘in the air’

-~ and ripe for discovery and disclosure.

“The real question is how significant a jump is the
new disclosure from the old knowledge. Reconstruection

by hindsight, making’ obvmus something that was not.. =~ '

T at all obvious to superlor minds until-semeone pointed

" “'it out,—this is too often a tempting exercise for astute

'j-mmds ‘The result, is to remove the opportunity of
. ‘obtaining What Congress has seen ﬁt to make avall- _
'.'able » }. SRR : . S ‘




G THE FINDINGS OF FAGT OF TH.E ‘I‘RIAL COURT WERE

' BASED SOLELY ON DOCUMENTARY EVIDENCE AND
PHYSICAL EXHIBITS AND ARE NOT BINDING ON
 THIS COURT. o

 The trial Court in reaching . lts dec131011 rehed solely on "
: ‘decumentary evidence and/or physical exhibits which this

Court 18 in as good a pos1t1on to eonsider as the trial Court

. was.. Aimerican Iﬂfm—Red Radwnt Co. v. Lambert Indus-

tries, Inc., 360 F. 2d 977, 988 (8th Cir. 1966) ; State Farm

- Mut. Automobile Ins. Co. v. Bonacei, 111 T. 2d 412; 415
" (8th Cir. 1940). The so-called. ‘‘documentary’’ rulé has
particular apphcatlon in- patent cases. For example, in
.-~ Nasco, Inc. v. V@swn-Wra,p, Inc 352 F. 2d 905, 908 (Tth

f101r 1965), the Court stated::

- “The appealed decision rests entu'ely on documentary
- evidence and physmal -exhibits. Consequently, the
" eourt’s findings, in so far as they concern the use made -

. of prior. art, the nature of the improvement made over
' prior art, and the operational functions and charac-
teristics of the patented stricture and the accused
- devlce ‘are. deprived of_the degree of finality which
would otherwise attach nnder Rule 52(a) of the Fed-
eral Rules of Civil Procedure.. We are in as good a
position as the trial court to examine and evaluate the
evidence and malke- the necessary determmatlons our-
selves e - :

g In thig . case, this exaet smlatmn obtains because the lower
Court, in arriving at its decision, relied only on certain
prior publications: and a physical ‘exhibit, i.e., the Channel

“Master K. 0. antenna Thus, thls Oourt ean examme and.

evaluate the ev1dence for 1tse1f m resolvmg the . 1ssue of

‘ obvmusness
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: D 'THE PRINGIPAL REFERENCES RELIED UPON BY THE

: LOWER COURT WERE ALSO CONSIDERED BY THE

PATENT OFFIGE IN ‘THE PROSECUTION OF THE
' ISBELL PATENT "

The pr_es_nmptlon of_ validity of the patent in suit is
“greatly strengthened 'since the principal references on
- which the lower Court relied were considered and rejected
by the PateniifOfﬁee_dnni,ng the prosecution of the Isbell
‘patent. In its initial decision (R. 19), the lower Court

* . acknowledged only the Katzin patent (DX-E-4) as having

~been so considered. It thereafter* recognized that the

. DuHamel-Ore pubhcatlon (DX-A-1) had alse been before

- the Patent Office, but erropeously negated its .effect. The
“trial Court also failed to take into consideration the fact
~ that although the K. O. antenna as a physical exhibit was

| ‘.',not before the Patent Office, a full diSclosure of its structure

was| considered in connection with the prosecution of the

i Isbell patent (R 176) ThlS disclosure was considered at

- the same time as the DuHamel-Ore publication (R. 176).

" In this case, the DuHamel-Ore publication (DX-A- 1) and
a reference describing the K. O. antenna (R. 175) were

"- *':i“—l.elted during interference proceedings involving the Isbell

f”-inventlon, while the K. O. antenna reference was also cited

. ff-.f‘. against another closely related patent application _owned
by plamtlff (PX 66) . which was being prosecuted at the
. same time as- the Isbell application (R. 159). In both in-

- stances, these references were cited by the same Exammer

S (Mr. Bl Lleberman) who allowed the Isbell patent apph-
_ -cation. These references were nof merely cited as bemg
L _pertlnent but 1nstead were pr1ne1pa1 references They were

- Patent Office but erroneonsly concludmg that the patent examj

e *On pla1nt1ff-appe11ant s motion to ainend the ﬁndmgs (R 40),
- the Court modified footnote 14 (R.25) of its Memorandum Opinion,
" recognizing that the DuHamel-Ore publication ‘wis cited in: the

” "'__dld not. eonmder it (R. 42)
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B * applied with full force'.aifd. 'effect' against the issues in-

volved. Specifically; it will be. seén. that during the inter-

= -:_ference (B. 145) involving: the Isbell application in the
‘Patent Office, the Kxaminer was called on to decide the
'patentalnhty of  certain additional claims (counts) pro-

posed by the parties. In dee1d1ng the issue, the Examiner

- (Eli Lieberman, who was also the Examiner who ultimately - -
_allowed the Ishell apphcatlon) deerded (R. 176) that one of

the proposed claims (count 3) was not patentabie over the.

~ art, and he clted the DuHamel Ore artlcle and an article
: descrlbrng the Ohannel Maeter K. 0. antenna in support of

his decision.. A4 the same time, - howeoer, the Ezaminer

allowed proposed count 2, Whlch ultlmately appeared as.
- Claim 9 in the Iebell patent (R. 145), over the same prior art

(R. 14.-6) It is quite apparent that the Examiner was not only

. aware of the DuHamel-Ore article and the K. O. antenna
' reference, but also considered the patentability of Isbell’s
" invention with respect to: these references, and oonoluded

that the invention was patentable Accordmgly, the lower.

- Court was in error when it concluded that the Patent Office
~ examiner did not consider the DuHamel-Ore and K. O,

antenna references in their entlrety and on their merits
against the Isbell 1nvent10n ] _
In additien to the- Katzm, DuHamel Ore, and K. O. ref-
erences, the Patent. Office cited another patent, Koomans -
British 408,473, to show that crossed feeder lines connect-
ing the elements of an antenna were old (R. 144, 145). Thus, .
although the Patent Office did not use the same references

(i.e., the White, Wmegard and Koomans U. S. patents) on
whiecli the trial Court relied for showmg that crossed feeder =
~ . lines were. old, the Patent ‘Office nevertheless treated this -

- aspect of Isbell’s invention as known in the art.

. 'The references before the Patent Oﬁiee (DuHameI—Ore, '

. Ka,tzm K. 0 antenna, and Kooma,ns Brltrsh) include all of
"‘th 'fnformatlon which the lower Court set forth as. bemg ‘
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... known by the prior art, the other references (i.e., Koomans. R
. U. 8., White, and Wlnegard) cited in the Court’s opinion
n bemg merely eumulatlve on the matter of transposed trans-
: m1ssmn lines or varying dipole lengths, and thus having no .
effeet on the presumptwn of validity of the patent. Ofto == =
v, Koppers Co., 246 F. 2d 789, 801 (4th Cir. 1957). Under
- these clreumstances 1t is evident that there was no basis on
o which' to attack the valldlty of the patent which was not - -
o conmdered and re;]ected by the Patent Office. The presump- -
o ctien of va11d1ty I8 therefore greatly strengthened. Dean
L -"-',-_“Rubber Mfg. Co. . Kzllm'n, 106 F. 2d 316, 318 (8th Cir. -~
R 1939); Nasco Ing. v, stwn Wrap, Inc., 859 1. 2d 905, 908"
- (7th Cir. 1965) 5 Bmggs v. M & J Diesel Locomotive F@lter'
_ i*"_O'orp, 342 F 2d _57- -"576 (7th 01r 1965)
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o Of Oounsel

IV. CONCLUSION.

The‘ lewef Court made t.oo ea.sy a transition from what

o ‘was not to what became. In so doing, it erroneously relied -
“: on hlndmght which is not the eriterion of invention. Accord— C
- rmgly, it is respectfully submitted that the lower Court was’
-~ in error in holdmg that the Tsbell invention was obvmus_-
N and 1ts decislon should be reversed

. Respectfully subrmtted

CHARLES J MERRIAM S
WILLIAM A. MABSHALL,
" Basn P, MANN,
30 West Monroe Street
Chleago, Illinois 60603,
‘Area Code 312—_346—5_750 o
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: App.?lleé.= o

Winegard’s brief confuses rather than clarifies the situa- o

¢ tion and argues pomtwns which were not- found by the
R Court below. - :
- This is particularly unfo:tunate in a case of this type
_where the invention is one of electronic complexity and the

only one to have anything to gain from confusion is the EEEEE

: party winning below. Obkusly, if appellee can. confuse -

.-the issues enouﬂ‘h then it ean’ hope to win- merely if thls[_ e
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~ ~Court feels that it lacks sufficient mnderstanding of the iy
electronic complexities that it will not disturb the decision -

below. In order to avoid this danger our opening brief
attempted to state the subject matter in terms which any
court untrained in eleetronies could readily understand.

" Appellee seems to attempt to eonfuse such understanding
and to cast doubts on appellant’s approach. We will there- .~ C
‘fore do our best to reclarify the situation and to ecomment . o

specifically on the vulnerable positions taken in appellee"s
brief. : :

The letrlct Court did. not find that the Isbell patent '

" was anticipated by the art. Rather, the Court based its - . g
“decision entirely on its findings that log "pe’i’iodic-de'signs,'_ R
variously spaced and sized. dipole arrays, and cress- -«

feeding of dipoles had all been used in antennas and that : .~ o
. Ishell’s specific combination of all three was obvious.. .

As we pointed out in our main brief (pp. 15-17), the '  R o
premise as to the elements of Isbell’s invention is gorrect

~only if each of these ‘‘elements’’ is dissected from larger
assemblies which dominated and affected the operation of -

the parts and from which individual parts could not be E o
separated and joined to something else with predictable . o

~ effects. The conclusion is wrong in either event.

iy Our positlon is aptly stated in Eversharp, Inc. v. Fisher
 Pew, 204 I\ Supp. 649, 662-663 (N. D. Ill, 1961), wherc the - DO

— C_Qurt stated:

o <Tn order for one to defeat a mentormus patent it 1s'.- L
. not enough to pick out isolated features in earlier prior .. '
art patents, combine them in one particular way with = -

| “hindsight acquired only from the patent under attack,
and then say that no invention would have been in-

volved in selecting those particular features and com- - S

bining them in the partmular way in which the pat-
entee did.”” . '

To say that such dissection and reassembly was obvmus to : '_ _
one slnlled in the art i is 1mproper When h1st0r1eally 11: was
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e ot obvious to anyone, and the testimony is uncontradicted
-~ that one could not. predict the effect of such d1ssect1on and
o reassembly. :

The dlfﬁculty of pmdmtxon in the antenna art is aptly

~ illustrated by the testimony of appellee’s witness, Dr. = = -
~° 'Yang. When questioned whether the antenna depieted .-
“in a prior reference (White patent'2;105,569; DX-E-3; R.
2 " 210) could he made to operate to cover T.V. channels 2-6,
: ,Dl -Yang testified (R, 135):

- “Well, T suppose ong could, yes, because you know e
—=so far as antenna, I guess 1t is much more so than -

any other art or sciences, and your kuowledwe g
really limited, what you know, what you can do and -~
mostly if you narrow down an avea, you are going to .=
cut and try, but then: you couldn’t cut and try from

there on, so I would imagine the people—yes, they

would try that and make even feed-back back here, "

and you could if you find out maybe front end Works o
hetter than from there, you could, yes.”” .

Appellees have not come to grips with this position but -
have instead tried to develop a whole new array of diver- =~ =~
sionary discussions. Winegard now seeks to have this R
:_Court 2o into patents and pubhcatmns in areas not touched .- : P
upon by the Distriet Court ‘We do not consider it proper - - |
* to ask this Court in'a comple} electromc case, to review.
o such new. ﬁelds ' : :




COMMENTSON APPELLEE’S BRIEF

- © . We will comment on Wihégard’s. divérsiona_ry_ 'tactics" in- X L
e dividually, even though they have no place in the appeal'

_ 1. At pages 1-to 4 of its brief Winegard says that the T
“Tsbell antenna is not the best possible antenna. This we

concede. The telephone (see Telephone cases, 126 U, 8. 1) o

.- was a very poor instrument and in faet would operate only '

_ "-occasmnally, but this did not have anything to do with its o
- patentability. The Isbell antenna is emough better than -

. anything else that ‘Winegard copied 1t in spite of the'
___patent

- H.B. Kaiser Co., 179 F 9d 401, 404 (7th Cir. 1950):

¢‘The prior art upon which defendant now lavishes: 1tsz
praise was apparently permitted to lie dormant until

As the Tth Cireuit Court of Appeals sald in R@G—W?,l Oo v,

the exigeney, created by a suit for infringement, re-. -

~ quired its resurrection. Defendant’s umtatlon of the
patent structure is another mdlcatlon of 1nvent10n

9. The next attack of appellee (pp. 5-6) is directed at

appéllant’s use of the expression ‘‘cell’ in defining the -

basic components of the antenna. This ecan be a.nsweredl- "  _
simply by referring to the lower Court’s ﬁndm@s of fact IS,

its: ‘memorandum opinion.
At R. 22, the court stated:

. ““The term ‘design cell’ is msed herein to refer to-a
~ structural unit of an antenna which is capable of receiv-
ing and transmitting electromagmetic radio .energy.

A4 szmple or folded dipole and an adjncent section of ¥

transmission line are examples of such antenna design -

o cells A partmular antenria array may be composed:of

- ~olle.or more snmlar or dlssmnlar deswn cells 23 (Em-* i
S phams added) L . _
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- ='This.is a ﬁndihg‘ of. fact made by the lower Court which : o o

18. Uncontrovelted by the ‘evidence and is not attacked.

3. Phe list of thmvs which Isbell did not invent (page 7.

of Wmeward s brlef) omits the wheel, motherhood and
- other things which are equal]y irrelevant, and which Isbell _
. did not claim to invent. The question is not what he did . -
. not mvent ‘but what he duE invent and eclaim,

Wlnegald has attempted to draw multiple red her rings: :

by. this type of an approach. Not only are these irrele- P
. vaneies cit:_ed and emphasized, but great emphasis is placed: L
" upon_the alleged endeavors of Mr. Winegard, One womld -~
- be led to think from- reading pages 3 and 4 of appellee’ s
brief that Winegard’s prior activities produced the patented = -
“antenna. . 'Winegard of course knows that this was not so,” .
The eainIWineward Colorceptor antenna®* has not been' T
' ~ -charged to infringe, is still sold by Winegard, and can still B
be bought by anyone who wishes a noninfringing antenna_ . 5
rather than an antenna having the excellent performance P
"characteristm of the patented antennas, '

4. On pawe 10 appellee’s counsel say that they are not‘. .

" aware of any difference in the rule of nonobviousness in' =
electromc as compared to mechanical cases. The diffieulty - .=

whlch they have is in distinguishing between standard of

1nvent10n and the ordinary skill of the art. We agree that |
_ the sta‘tutoly standard of nonobviousness is the same for . -

all mventlons bu‘s assert that the ability to prediet is far.
less n the electrleai arts than in the mechanical arts. ’I‘he_ L
Supl eme Court agrees with this, as pointed out at page 12

of our opemng brief, where we quoted from the Great AP o

Tea 00_v B’upermaﬂcet Eqmp Corp 340 U. 8. 147 (19.)0) L
(R e

“' Th; " ;antemla 1s d%erlbed n Wmegard patent 2 ’700 215
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The quoted language from the 4 & P case is followed

" in an electrical: case, U. S v. Adams,* 383 U. 8. 39, 50" e

1. (1966) relating to a nonrechargeable electrical battery..

- The Supreme Court stated that the battery. emb.r_aced
+ t‘elements “having an interdependent functional _relation-
Shipo,, ‘Z . ) ’ : s .

" In that case the infringer took, the .pol_s'itio_n that each of . ) |
" the elements of the Adams battery was old and could be-

| - combined by one skilled in the art without providing a
_patentable invention. This position was rejected by the -
Court. ' -

The Adams case is precisely applicable to the present - LT

" facts where it was admitted by the experts on both sides

that one could not predict ihe interdependent functional ™ '

~ pelationship of the clements of the patented antenna be-
.~ caunse, for example, every time a dipole array 18 charged, or

the interconmection between the dipoles is varied, or the -

- feed point of the antenna is modified, a different functional .

" electronie relétionship_ is established between the combined
. elements, "Cause and effect in the properties of the result-
ant combination is generally so complicated that one cannot

- predict nltimate results with reasonable certainty. 'Thisis
gone into more deeply in our opening brief pages 12 to 25 '

No such problem arises in the ordinary mechanical ‘case. -
When one reverses the hinged position.on a plow (Graham.
- v. Deere) or modifies the design of a spray can top (Calmar

v. Cook), it ‘usu'al‘ly does not take extraordinary skill to - | -
prediet the effect. Neither are there so many combinations -

_ that it is impossible to try them all, even if the resnlts-eould |
“not be predicted. ‘ ' o

# This was one of the three most recent patent cases decided by .

the Supreme Court, the other two being Graham v. John Decre, P

283 U. §. 1, and Calmar v. Cook Chemical, 383 U, 8. 26. The '~

Grakiam and Calmar cases involved mechanical patents which were.

- held invalid. In the Adams case an electrical patent was held
4 P AT DA
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- On the othe1 hand, in an electronic system such as this, -~
~_ where every change affects every other element, the pos--
- sible combinations are infinite, and the effeet of the changes

is not predictable.
9, At pages 15 to 19 of 1ts brlef Wmegard proposes a .

_ faneiful series of substltutlons and alterations in DuHamel

and Ore devices, using ﬁgures which are not those of the )

' artmle

Figure C of the brief is not qure 15 of the a1t1c1e as

it claims to be (see R. 185). While Figure C has some - ..

- similarity to Figure 15 of the article, the differences are Lo el
- move significant than the similarities, Tn partieular, the. . .o T
s _ illusty atlon in the brief omits the rigid devwe clearly shown

in Flo'me 15 which holds the two elements apart. Instead* )
appellee’s brief uges an indication which to the ordmary

person might indicate a collapsible or hinged device. This e
is obviously to give the impression that the next alteration

dreamed up by Winegard, namely that the device. should

be collapsed so that the parts are together, would seem :_' __
. more plausible. Winegard then assumes that instead of . -

the zigzag device of the article the Isbell dipoles are su’b-"'_'
stituted.

Thele is 10 teachlnw in the article to make these dlt(,la-:.

tions 'of the DuHamel and Ore structures, and no finding in e

the declslon below that such alterations would have been -

. obvmus On the contrary, See the languacve of Wmegald s

expelt quoted at p. 3 above. S
It is'always possible by hmdmght to single out pleCeS i

from .here and there and reassemble them. Anyone can go
to the letlonary and plck out the wor ds of the Gettysbm g

‘ E"y was thele nothma leadlnw to the changeb sug- :
gested by appellee from ‘the thousands of available possi-
bilities, but the: actual dlrectlons of the artlele Would have,'
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" 10, be disregarded-to make them, since DuHamel and Ore
. specified (R. 178, column 1, lines 20 and :21) that-‘‘all .

" dimensions are made proportional to their distance from -

. the vertex.””. The synthetic device shown in ‘Figure E on . '-
~page 18 of Winegard’s brief does not conform to this

- {eaching.. : :
6. Winegard says in the last paragmph on page 19
~ that the concluding: statement on page 20 of our brief is

_contradicted by -the evidence. Conveniently Winegard -
* leaves out any record citation to this blanket charge and
in fact completely misinterprets not only Mr. Harris’s

testimony (R. 148, 149) but also that of its own expert, -

~ Mr. Yang, who did not answer .the question posed at
SR. 80, but merely said there is ‘‘something of a .draw- .
- back of the log periodic antenna.”’ This is no contra-
- . diction of our statement. It should be noted that the court
made no finding contrary to our statement (Cf‘_-R. 17, 18,
- 26). S ;
We. did not cite other record references, elther, bocduso‘

_this is such an elementary statement that we did not con-
- “ceive that anyone would deny it no matter how partisan
~ he might be. The undisputed cited testimony of Messrs.

~Turner and Harris relied upon by appellant establishes. -
~this point (R. 108, 111, 148, 149). ' :

7. At page 22 of our brief we dlscubsed the Katmx

patent, which the Distriet Court found showed straight -

dipoles with progressively varied lengths and spacing
(R. 20). As we pointed out, this alone did not meet Isbell
‘because of the failure to have a crossed-over feeder directly

| ..coupled to the dipoles, plus the fact that Katzin was an R o

~ ‘“‘endfire’” antenna and the Isbell is a “‘backfire’” antenna.
The illustration at page 23 of our brief shows the d1f-"
.ferences in ‘operation. :

At page 21 of its brief Wmegald attempts to confuae tha

' '1ssue as to “endﬁre” and “backﬁle” antennas In proper TR
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. t-erminelog.y,‘ Isbell isa backfire antenna which receives:its o i
- signal from the end of the antenna with the shortest di- . - -

- poles. Katzin is an endfire antenna which receives its

signal from the end of the antenna with the longest dipoles. = s . :
Katzin operated with its longest dipoles toward the signal- -~

. and Isbell with the shorfest. The basis for Winegard’s " SR

- statements arises from loose terminology by Mr. Wmefrmd o

- which even he admitted (SR. 91) could be in error. No =
_ -one, hewever, disputes the faet that Katzin operated with.
~ his longest dlpoles toward the signal, and Isbell the op-

posite.

: Ne1the1 does any one dupute the faet that Katzm lacks.
- the crossed-over feeder lines used by Isbell,

Winegard disputes our statement that Katzin also lacksk '

direct coupling to the dipoles. This point is insignificant, =

“although Dr. Mayes testified (R. 154) that Katzin’s con-. - -
' mections were not direct electrical connections which would -
pe11mt an nnnnpeded flow of current as in Isbell

8. ' At pages 22 to 25 Winegard treats the K. O. antenna

referred to by the District Court as being an anticipation, '
- whereas the Court below merely found that this was an o
- example of one of the so-called elements which the Court

combined to reach its finding of obviousness. The Court in

fact specifically found (R. 20) that the K. O. antenna used - -

' folcled dipoles and not the simple dlpoles of Ishell,

\Vlneﬂald at ‘page 24 quibbles over whether the record el
' shows that the K. O. antenna was never made with simple =~ - _
'dlpoles Its posmon 1s that the record is : ‘ambiguous. e o

Since the burden was on 'Wlnegald to show that K. O.

- anterma was made with- snnple dipoles there is no point - P

| “to the argument.

9. 'The Winegard and Koomans patents (d1scussed on
page 20 of appellee’s brief) were similarly relied on by the

lower Court (R. 21, 24) simply as showing the use’of trans- ERC

' posed feeder llnes n antennas Whlch were otherwme dxffer-
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" of the Court i3 clearly erroneous (Appellant 5 br1ef b2 28 6t seq. )

10

. ent from Tsbell’s, and for no other purpose. We do not, as
~defendant alleges, say that the Winegard and. Koomans

. patents are not pertinent, but rather that they are merely

- cumulative and add nothing to the teachings or sugg estidns i
. of the prior art clted by the Patent Office. - -

o Similarly, we dld not discuss the White patent at any.
. length in our opening brief because it, too, is merely camu-" .
~ lative in showing transposed feeder lines and dipoles ele- - L o
elements of varying lengths (R. 21). The White antenna, .- ST
however, differs from Isbell’s in that it is fed at the center - -
-~ of the antenna as the Court found (R. 21), rather than at
- the end with the smallest dipoles, as is the case with Isbell’s:
- antenna, . The Court below apparently shared our feeling

that the White patent was relatively mmgmﬁcant since if

Co did not refer at ail to this patent in its discussion of the "~ =~
- obviousness of the Isbell patent (R. 24, 25).

10, Appellee says on page 30 of its brief that it does

-not ““know’” whether the Dulamel-Ore article {R. 177),
referred to in the Patent Office interference proceedings

involving the Isbell patent, is the same as the article relied -
on by Winegard as a prior art publication. The District

© Court first held (R. 26) that.the Patent Office was not - -

. -aware of the DuHamel-Ore article, and then, on’ Appel-
" lant’s motion, amended its opinion o say that although
the article was veferred to by the Patent Office, it was not -

- considered by the Patent examiners {R. 42).* Appellee,‘- RO

- . at the time of Appellant’s motion, did not deny the identity = :
~ of the two articles. Since Appellee has gone outside the =
- record fo say what it doesn’t know, we have attached both -

articles hereto as an appendix. The articles are 1de11t1ca.l l

* Appellant. stﬂl mamtams that, even as amended thls statement '

and we questmn appellee 3 statement that 1t did not. knoW_ IR
_this. ‘ L




o thelr reJectlon accepted by Wmegard

1

The Monroe Auto Equip. case cited by appellee (p. 34) is o

Inapposite. In that case there were separate patents in-
volved. In this- instance, the interference proceedings in

which the DuHamel-Ore publication was cited were part of R
" _the proceedings during the prosecution of the Isbell pat- - . " i
- - ent. QObviously the interference proceeding would be part :__ s

. of the Isbell file history. Appellee knew this, having intro- - -

- duced into evidence portions therefrom, but conveniently -~ = o
" having left out the relevant portion. Yet it ignores this =~ - = *

in its conclusory remarks on page 35 of its brief.

11, Appellee also questions at page 27 whether or not
- this Court should review the trial Court’s decision. -This
Court in General Mills v. Pillsbury, 378 F. 2d 666 (8th-Cir.
1967) pointed out that validity is a question of law and

.~ + . proceeded in the manner requested in this case. See also .7
. Payne Metal Enterprises, Lid. v. McPhee, 383 F. 2d 541 .

_(9ih Cir. 1967). Even if the Court’s finding as to what e
was old were aceepted, the conclusion drawn therefrom as

to obviousness is a. matter of law and is challenged.’

12, Wmegard points out that there were numerous ls-':_ o

snes raised by it which were not the basis for the District.

- Court’s opinion. In the absence of a.cross appeal by Wine-- - i

gard as to these specific issues, it would seem that. these
- points must have been discarded by the D1strlct Court and_
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CONCLUSION.

 While there are other poinfs raised by Winegard in its -
" “‘bag of smoke”’, appeﬂant in not replying, should not be -

".considered as aequiescing in them. Counsel repeatedly' e

accuse us of having made misleading statements or cited

" «half truths’”. On examination, it will be found that in - Py

each instance appellee has implied something into our state-
ments which was not there, and then soug oht to say that -

this implication was misleading. Unfortunately, few R

 statements can be made so clear that this {ype of sniping -
. " can be avoided. We have gone over our initial statements
" in light of these charges and find that the original brlef_

was aceurate and that the charges, not the bmef are mls_- -

leading.

- .'R_espectfully submitted,_

- CraRLEs J. MERRIAM,
- Witniam A, Marsmars,
Basm P. Maww,
30 West Monroe Street
Chicago, Illinois 60603,
Area Code 312-346-5750,
Attorney ys for Appellant '

Of Counsel S
Merriam MARsHALL, SHAPIRO & IxLosn, w0

30 West Monroe Street, .

Chmago Tilinois 60603,

COOK, Brair, Barrurr & NacLz,
£409 Putnam Building, e
5__Daxfenport,_Ian 52.801.'-:: Lo
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LOGARITHMIC'ALLY PERIODIC ANTENNA DESiGNS

R. H, DuHamel and F. R, Ore
Collins Radic Company
Cedar Rapids, Jowa = = -

Summary

Research onnew types ofbroadband logarithmically
periodic antenna structures {s reported. The antennas .
have pattern and impedance characteristics which are
csgentlally independent of frequency over theoretically
unlimited bandwidths, Bandwidths of ten to one are
readily achleved in practice, Structures are described R
which provide linearly polarized omnidirectional, bidirec-
tionzl and unldirectional patterns as well as circularly
polarized hidirectional and unidirectional patterns.

Introduction
The subject of this paper is a class of antennas,

-called logarithmically pertfodic antenna structures, foy

which the pattern and impedance are essentially inde-

. pendent of frequency over theoretically unlimited band-
" " widtha. Research on one particular type of theae struc- -

tures which provided a linearly poelarized bidirectional

.. beam was previously reported,! Since that time, various

types of these structures have been discovered which

provide linearly polarized unidirectional and omnidirec~ -
tional patterns as well es circularly polarized unidirec~ -

tional patterns. The proven versatility and wide band-

- or logarithmic spiral antenna3 which has a frequency
independent bandwidth of better than 10 to 1.

Referring to figure 1, the geometry of logarith~
mically pericdic antenna structurea is defined so that
the pattern and impedance repeat periodically with the
logarithm of the frequency. For planar siructures, this -
is accomplished by defining their shape such that g _
equals a periodic function of Inr where r and 4 are the. -
polar coordinates in the plane. Then if In 7 is the period
. of In r, the operation of a structure of infinite extent
" would be the same for any two frequencies related by
some integral power of v, - For the simple structure in
flgure la: :

- RN' + 1
T TR,
N
- If the shape of the structure and the {actor 7 can be
made such that the variation of the pattern and imped-
ance over one period is small, then this will hold true
" for all periods, the result being an extremely broadband
antenna., For finite structures, it has been found that
since the end effect is negligible, wide bandwidths are
readily obtained. .

width of these structures leads to the conclusion that the -

applications are practically unlimited, Obvious applica-
tions are to high-frequency and ECM antennas as well as

to primary feeds for reflector and lens-type antennas,

The only other known class of frequency indepen-
dent antennas s the angular antenna described by ‘;
V. H. Rumsey.2 Common examples are the discone,
biconical, and bow-tie antennas which have bandwidths

- of approximately 2 or 3 to 1 for which the pattern is |

esgentially {adependent of frequency. The so-called |

Yend effect limits tho bandwidth of these antennas. An

example of 2 recent type of angular antenna which |
apparently has negligible "end effect” is the equiangular
co : . |

&

HPay w33t
7 g

. B =45
St S T

The two halves of the antenna are fed at the vertices -~~~

either with a balanced two-wire line or with a coaxial

" line running up one half of the structure with the outer

~ corductor bonded to the structure. For the structure of
figure 1a, it is found that the lower and higher frequency:
limijts are obtained when the longest and shortest teeth -
respectively are approximately 1/4 wavelength long.
By probing the structure, it is found that the currents
on the structure die off quite rapidly after progressing
past the reglon where a tooth 1/4 wavelengih long is .
positioned., This accounts for the negligible end effect. -
This antenna has a horizontally polarized bidirectional

- pattern with approximately equal and constant principal .




‘plang beamwidiths over a frequsncy band of 10 to 1 or
‘more and has & constant {nput impedance of approx- -
imately 170 ohms. The axes of the lobes are perpen=-
dicular to the plane of the structure. It was originally
believed that it was necessary to make these structures -
identical to their complerment in order to obtaln a fre-
quency independent input impedance, However, the
results reported in this paper demonsirate that this -
equi-complementary condition is sufficient but not al-
ways necesgary. Several frequency independent an-
tennag will be introduced where the deviation from the -
equi-complementary condition is quite severe,

The fact that the electrical characteristics of log-

erithmically periodic structures repeat every period

' greatly simplifies the experimental Investigation of
therh because it {5 only necessary to measure these
characteristice over & half or single pericd in most
cases. The operation over other pericds may be readily
predicted provided the end effect is negligible and that
&ll dimensions are made proportional to thelr distance -
from the vertex.’

As {llustrated in figure 1b, D, E, Isbell4 found that
by bending the curved tooth structure about a horizontal
axis, a unidirectional patiern pointing in the direction

-of the posttive y axis could be obtained. Some control

- of the principal plane beamwldths and fx;ont—to-back. §

" ratio wag obtained by varying the parameters a, 8, ', .
and v, Typical E-plane and H-plane beamwidtha of -

A

60* and 90* and a {ront-to-back ratio ou the order of 10 - :
"to 15 dh were obtained. It was found that the character-

istie impedance of the structure decreased as the angle
¢ was decreased, but that the VEWR referred to this
characteristic impedance. Increased rather rapidly to
3.5:1for = 30% .

A great number of logarithmically periodic antenna
conflgurntions are posaibla, The Investigation reported -
"in this paper was conducted to study impadance, paitern,

apd polarization characieristics of a variety of struc- -
tures. Another objective of the Investigation was to de-

vise practical forms of this type of antenna, Since large =
cireular tooth structures would be difficult to construet, -
. the possibility of simplifying this basic structure by

straightening the teeth and by making wire approxima- -

" tions of the teeth was investigated and is reported in the k

{following sections,

Trapezoidal Tooth Sheet Structures

Figure 2 shows z sketch of a general trapezoidal =

tooth structure and gives a definition of the coordinate )

system and various parameters that will be used

throughout this paper to degeribe the various structures '_

Figure 3 is & photograph of 2 printed elrcuit board form
of thia type of structure which was used for the exper-
tmental investigation. By comparing a structure cut-

from sheet metal in a conventional way to an identical "

structure etched on teflon dielectric printed_ circuit

Figure 2, Parameter and Coordinate System for Trapezoidal Tooth S_tr_uéturas; C S

BE Do ow e oo
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Figure 3. A Printed, Nonplanar, Trapezoldal
Tooth Structure Bent About the X Axis

. buar&, it was found that the printed circuit board mod-
els could be used up to about 3000 me without the pres-

ence of the dielectric becoming too objectionable, Asa’
polnt of interest, the undesired metal can be removed -
either by an ctching process or by cutting around the .
outline of the structure with a sharp instrument apd - .-
then peeling the metal away. Two models of planar

. structures (with ¢ = 180%) were constructed with the

following parameters: a = 90°, g8 = 30° for one and

H-PLANE

L1700

141900

_Figﬁre 4. Parterns for Planar Trapezoldal
Tooth Structure

" A = 15° for the other, 7 = 0.5, and Ry, the perpendic- ’
- ular digtance from the vertex of oue-half the structure
. to the longest element, 18 12.75 cm. Paiterns werg -

taken over about a two to one frequency range (900 to

2100 me). . Figure 4 shows typical patterag for this type :

of structure. Ia general, both atructures gave csgen-
tially frequency independent, linearly polarized, bidi-
yectional patterns. Over the frequency range stated
‘above, the E-plane (pattern In the xy plane of figure 1b)
balf-power beamwidth varied from 65° to 80° with an

average beamwidth of 71%, and the H-plane (pattern in '

the yz plane of figure 1b) half-power beamwidih varied
from £0° to 69° with an average beamwidth of §2°, Of

" " the two entennas tested, the one having the nsrrower
. center section (A = 15% demonstrated slightly lees
" variation of beamwidth with frequency.

Patterns were taken for & nooplanar atructurs with

¥ = 60* over & 5:1 frequoncy range. ‘Typical paiterns

are shown in figure 5. The E-plane patterna were uni-
directional with beamwidths that varied from 60° to 75°

with an average beamwidih of 85" and the H-plane pattsrns
- had beamwidths that varied from 80* to 110" with an

. average beamwidth of 86°, The front-to-back ratlo, due _

to the cross pelarization E 9.' had an average value of
about § dby; the front-to~back ratio, due to the major

.polarization E¢. had an average vaiue of about 13 db. -
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Figure 5. Patterns for Nonplénar (Bent About
Horizontal Axis) Trapezoidal Tooth Structure

' TABLE 1: VARIATION OF Zy AND VSWR WITH ;-

¥ ANGLE FOR A PRINTED, TRAPEZOIDAL  -: -

TOOTH STRUCTURE

¥ Angle Zy VSWR (Referred to Zg)
180 ST 7 S 1.4 )
g0 105 1.6

Table 1 shows how the impedance of this particular:
structure compared with the corresponding planar struc-
ture, The input impedance Z, was reduced from 170
chma to about 105 chms and the VEWR's referred to
thetr respeciive input impedances were about the same..
Thus, the impedance characteristic of a nopplanar -
trapozoidal tooth structure is considerably beiter than -
that of a curved tooth atructure. . o

Another possible nonplanar structure is where ihe
original planar astructure is bent about ite vertical axis

" tg an ineluded acute angle X, A strueture of this type’

iz shown irn figure 6, Patterns and impedance were
measurad for a vartation in ¥ from 180° 1o 60°in 30°
steps, It was found that the E-plane patterna showed
a definits tendency toward varying from bidirectional -
at X = 180° to omnidirectional at X = 60% the H-plane
patterns remainad bidirectional ever the same range.

Filgure 6. A Printed Nonplanar, Trapazoidel
Tooth Structure Bent About the Z Axis

“fyploal patterns for x = B4¥ are sho;#niﬁﬁm 7. Im-
genersl, the patterns varied considerably with frequency. :

TABLE 2: VARIATION OF Zg AND VSWR WITH - -
VARIOUS X ANGLES FOR A PRINTED, :
TRAPEZOIDAL TOOTH STRUCTURE .

CUL80 C T1T0 oo 1.4 e
120 0180 o 1,38 B I I
S B0 igee i 1,e
0 0 zle Lo oLe

r% o &8 Ff

et man N e e Ry . & bg o b etEon .

_Eh.

=
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Figure 7. Patterns for Nonplanar (Bent About
Vertical Axis) Trapezofdal Tooth Structure -

The variation of impedance with tho angle X waa
rather interesting, as can be sesn in table 2. The
. ayerage input impedance Z, increased as the X angle
. wos deereased. This was just the reverse of the effect
_ that the reduction in y producsd. ;

Wire Siructures

Wire, Curved Tooth, Planar Btructuro

The approximation of sheot structures with wire

. ptructures was first investigated for a circular tooth

atructure, Two difforent approximations are shown

in figure § and a3 can be soen, all the metal was ro=-

raoved except for narrow strips outlining the teeth,

A stll closer observation will indicate that tho hori- .

gontal metal strips in figure 8a veary in width propor-

tiomal to tho disiance from the conter of the siructure

25 the vortical members are trizagalor in phaps, :

 This iz necossary in order to mak the structure log-
apiihntoally peviedic. Fimoe 8b lo & struciure idon-

Hosl to that of figure 8a, sxcept that all members are

.of uniform widh, : )

‘ ‘mhvmwwmimp@danooofthestrumam o
ﬂgmabm‘nnghﬂylowermnmmﬁgum 8a, -

. figure Ba.

" (v With Uniform Elements

Figure 8. Plan;ar. Pﬂnwd. Wire Liko, .
' Circular Tooth Biructure -

110 ohms for figure 8b as compared to 150 ohme for =~
As an Interesting comparison, the imped-
ance of a similar basic circular tooth structure was
sbout 150 ohma. ' ' ’ o

In general, the pattorns for the two caves were very
gimiler. In both coges, the patierns were esseatlally

" independent of frequency, with the siructure having . o %
taperod elements boing slightly lesse frequency seasitive.

The beamwidihe in both the sbove caeoas were slightly

", wider than the beamwidth of the corresponding basic

circular tooth structure.

Norplapar, Wire, Trapezoidal Tooth Structurs

Since the circuler tooth structures with only the -

: outlins of the tocth belng mads of metal performed al- - . -
 mmoat as well as the basio circular {oothk structure, this . =~ -
tachniqus was uced in constructing the tzapozoidal tooth

structeres. In flgures 9a and 8b are two typlesl types .
of wire, nopplanar, trapezoidal tooth structurcs. The -
only difference i that in figure 2a, the & a;:glehaa_ o
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Figure 9. Types of Nonplansr, wire, Traperoidal Tooth Structures

been decrassed to zero. Figure i0isa photograph of

a typical model used in the {nvestigation of this {ype

of ptructure. (In the photograph, the dielectric rod

 between tho halves of the antonna was used for support
. only and is not part of the antonns.)

A congiderable number of models of this type of

gtructure with various values of the parometers o, ¥\ .

and 7 were constructed and tested. In general, the

patieras of these atructures were quite independent of '
frequency, -especially those with the larger values of -

" .q. Varistions of tha benmwidth of only seversl per-
oent ovor & period of operation were common. L

Figure 10. A Typlcal, Wire, Noﬁplanar, )
Trapeszoidal Tooth Btructure -

7 Figura 11 shows the patteras over a half-period
for the antenna shown in figure 10, This particular’
_antenna had en average E-plane beamwidth of 67°% &n

. averaga H-plane boamwidih of 108* and an average
. frontfto-hack ratio of 15 db. :

Teble 3 shows bow the beamwidth, gain, and front—
to~beck ratlo are functions of the parameters of the an-

" tenna for several structures. From the table, it can be’

soen that both E-plane and H-plane besmwidike decrease
a8 the design ratio of ‘v is increased, For exzmple,
take Y = 45° a = 60° then as T was varied from 0.4

to 0.707, the E-plane bearawlidth decreased from 86° to.
64°, and the H-plane baamwidth decreased from 112°to -

79* 1t can then be concluded that {f high gain I8 required,

a large design ratio i8 desirsble, It was found that the
spacing batween two adjacont trensversa elements should
ot ba greater than 0,3 of the length of the longer element. .
Otherwipe, the pattera staris breaking up., Also, from
she table it can be seen that the H-plane heamwidth in-
ereased with a decrease in  angle for any one design
ratio, while the E-plane pattern i3 essentially indeped-
dent of the y angle, “alsg, the front-to-back ratio, in
general, increased with a decrease in ¥ pngle. The a
angle had a second-ordey effoct on the besmwidth; with
an incresse in &, a decresse in E-plane beamwlidth and
an incresse in H-plane heamwidth resulted. :

In using the information in table 3 to design an an-

ternn with relatively high gain, high front-to-back ratio,

not oo great complexity (the numbaer of elements in-

* crozmes as the design ratio increases), one must make - .

& compromise an to what pargmetera to choose. For

exzmple, anteana number 14 has o = 80% A= 0, . )
= 48° amd T=0,6. The gainis 6.5 db over a dipole
and the front-to-back ratlo i8 15.8 db. :

‘Thege pattern characteristics COMPATe VaTY £awo'r-; o

~ gbly with those of a three-clement Yagi antaoan, Ad-

mittedly, this type of structure is somewhat more com- -
plex to construct than a Yagl, insofar a6 the number of
olements required la greater, and it i8 necessary to use
either & tapered coax ling or & balanced open wire trans-

- misaion line transformer in order to ‘match the imped- . -
ance of the atructure to conventional transmission lines. -

It has, however, tha gdded advantage of having

| 15
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 essentlally f:equency tndependent impedance and pattern
. charactaristics over & ten to one or more bandwidth.

The pattarns ofsa larger antenna model, with the
above design parameters (see figure 12) were measured
over a ten to one frequency range (100 to 1000 mc), A
‘alight inerease in the beamwidths ard a slight decrease

. in the front-to~back ratio was observed at about 300 me.

" This effect was investigated by taking patterns of the ’

. structurs and removing the elements one by one. It was.
found that the elements whose lengths were about 1.5 A
weroe responsible for these pattern changes. Thug, some.
end effect wzs noticeable for this structure at a fre-

. quency approximately three t{mea the low frequency
" lmit of the amenna

' TABLE 4. VARIATION OF AVERAGE IMPEDANCE
AND VSWR WITH W ANGLE FOR A TYPICAL,
WIRE, TRAPEZOIDAL TOOTH STRUCTURE

¥ Angle Zo VEWR (Raferredto zo)
60 - 1200 1.4 0
45 CBO T n4s L
.8 .. 105 - - L5

1 e L8

" Figure 12.. A Larger Modol of a {Low Frequemcy .
“+  Limit of About 100 Mc) Wire, Nonplansar,
Trapezoldal Toqth Structure

Table 4 shows how .the impeda.née varies with the

angie for a typlcal wire, trapezcldal tooth structure. -

The impedance of the wire, trapezoidal teoth strue- -

ture (shown In figure 10) having the followlng parameters:
=175 8=0,

to 4000 me or an eleven o one frequency band, This
closely agrees with the previous definition of the low

* frequency limit since the width of the atructure at the

last element was 15.5 inches or a half wavelength at
304 mec. The actual measurements showed that the in-
put impedance 2, decreased slowly and uniformly from

:- about 150 chms =t 350 me to about 75 obms st the high
- end of the range of meagurements. This change in inpui

impedance is due to the modeling technique rather than
a fault of the antennz. The eloments of this particulay

" model were of constant diameter (# 14 wire) and a5 the

frequency wae increased, the length-to-diameter ratio
of the elements which were responsible for the radiation

. decreased.  As further proof that modeling wag partially

responsible for this 2, change, the impedance of another
larger model, figurs 12, where the élements had beea
alightly tapered, was measured over a fen to one fre-

-quency ranga. Although the Zg of thia shructurs also

decreased as the frequency increased, the change was -
someowhat smaller,  Thus, in'order to obtsin good fre~
quency independence over a 10:1 bandwidth, it is nec-
egaary to model the structure accurately acoording to
the design prlnclples. :

Figure 13, A lbng {2 h at 1000 Me) Nonplanar, -
Wire, Trapezoidal Tooth Structure

From the observed trends indicated in table 3, an
antenna with reiatively high gain was designed. The
model was constructed as shown in figure 13. The pa- -
rameters for this particular model were a = 14.5%

'~ 8=0, r=0.85, ¢=29°and Ry = 60 cm. Inorderto

. make the vertical spacing betwaen horizontal elementa
of the same length of the two half-structures about

" twice the length of the particular elements, \ was set o

equai to 29*. Ry was chosen equal o 60 em in order

to mzke the last element one half-wavelength long at
1000 me, The patferns for this structure are shown .
in figure 14, ~The average E-plane beamwidth was 59°;

" the average H~plane beamwidth was. 38% and the front-

to-back ratio was about 18 db, The resuiting gain of
this antenna then was slightly better than 10 db over a
dipole, and the pattern_s were exiremmely frequency.

= 0.5, y-=45° and Ry = 12,75 inches, -
-was measured over 2 sixteen to one frequency band R
{250 to 4000 mc). The impedance was good from 350 me . - -
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H PLANE SPLIT BEAM

Flgure 14. Patterns for a Long (2 ) at 1000 Mc)
Nonplanar, Wire, Trapezoidal Tooth Structure

independent. The H-plane split beam patterns of flgure

14 were the result of turning one of the half-structures
over 180, 1. &., one half-structure is then the mere
image of the other. The same effect could be had by
placing one of the half-structures over a ground plane

at an angle 1/2 ¢ to the ground plane. It can be seen
that the ground plane would divide the structure sym-
metricatly. . The double lobes appear at about & 35°

" from this plane of symmetry.

On the shorter structures, where the spacing be-
tween the hali-structure and the ground plane was small,
that {s, much less than a half-wavelength, the effect of

“the ground plano caused the impedince to rotate around
the center of a Smith chart in a periodic manner, but at
a VSWR of five to elght, which is very undesirable.
_ However, this long structure had impedance character-
- istics very similar to & structure in free space, ‘with

< the Z, being only one-half the Z, of an antenna in free - '

space., The actual Z, was 80 ohms with a VSWR of -
1.1:1 over a period. o S

. Wire Triangular Tooth Structures

Another atep towsrd simplifying the construction of
these logarithmically periodic structures was the tri-
angular tooth or “Zig-Zag" structure illustrgt.ed‘_in R

H --.. .-

25

Figure 15. A Typical Wire,. Nonplanar,
Triangular Tooth Structure

figure 15. It has the same parameters as the trapezof- -
dal tooth stiucture of figure 10, Figure 16 shows typical
patterns for this triangular tooth structure. In general,
the pattern characteristics are a slight improvement
over those of the trapezoidal tooth structure. The
average E-plane beamwldth was 70° as compared to
67°% the average H-plane beamwidth was 89" aa com-
- pared to 106% =and the fromt-to-back ratio was 14.4db .
as compared to 14.9 db for the trapezoidal tooth strue-
ture. The impedance for the triangular tooth sirue-
ture was slightly lower (100 ohms with a VSWR of )

1.5 over the frequency range compared) than that of - ;-

the trapezoidal tcoth atructure. .

Another model of the trlangular tooth siructure - -
was constructed pimilar to antenna 14 in table 3
{a = 45° B=0, T=0.707 asd ¢ = 45%, As ba-
fore, the H-plane beamwidth was slightly narrower, ]
the E-plane beamwidth was about the same, and the .
front-to~back ratio was slightly greater than that of -
the simflar trapezoidal tooth structure.

Phase Rotation Principle

The phase rotation phenomenor is & baslc charac-
teristic of these logarithmicaily poriedic atructures
and has been verified experimentally. It can best be o
explained In tho following mauner: if one of these struc— .
tures i3 fed, aed if the phase of the electric fleld ro-
ceived at a distant dipole (see figure 2) is measurad
roelative to the phase of current at the feed point of the -
structure, the phase of the recelvad signal will advance
360" as the strugture {8 shrunk through & peried. Or,




. . . in other words,. if the frequency of the exciting signal is '
E-PLANE o " H-PLANE increased by a period, and the phase is measured ai the
; ) : : 990" . dipole while keeping the dipole at a constant electrical"

delayed 360° relative to the phase of the feed current.

principle2 of angular structures.

This phenomenon is the factor which makes it
possible to achieve the omnidirectional and circularly
polarized logarithmically periodic structures discussed
in the following sections. ’ '

Omuidirectional Structures

Often it is desirable to have a wide band antenna
antenna to date that tends to meet such a requirement is
the vertically polarized discone or biconical antenna.
However, pattern breakup limits the bandwidth of these |
antennas to 2 or 3 to 1. The desirability of de-
directional characteristics 1s readily apparent.

Since two dipoles arranged in a turnstile and fed

.'it was decided to arrange two planar, sheet metal gtrue-
tures {which have approximate dipole patterns) in a

. were actuaily soldered together where they crossed, it
is obyious that the two sheet structures could not be

two erossed dipoles in phase (a bidirectional pattern

with maximum lobes occurringatanangieof 45%). There-
- fore, omne of the structures was made 7. times the .
. size of the other (where N is the number of arms of the’
. structure) in order to obtain the 90° phasing.

. Pigure 16. Patterns for Nonplanar, Wire, o _ 3
) - Triangular Tooth Structure .- - - Do . An easy way to visualize such a structure isto |

imagine two cones placed apex to apex on a COMmMON

10

. distance from the periodic structure, the phase will be ’

This characteristic 18 analagous to the pattern rotation :

that gives omnidirectional patterns. The most COMMON - .

signing 2 iogarithmically periodic structure with omni- .-

ninety degrees out of phase give omnidirectional patterns -
" turnstile as shown in figure 17a. Since the planar sheets

“identical or the same result would occur as when feeding "
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axis, Starting at the apex of each cone, an equiangular

epiral is placed on the slant side of the cone with the
axiz of the spiral coinciding 'with the axis ofthe cone.

"~ The spiral on one cone is made to rotate clockwise; the )
spiral on the other cone is made to rotate counterclock- "~

wize as the two cones are viewed simultaneously from -

- the point where their respective apexes meet, Actually, '

these spirals are the openings of grooves which become

progressively wider and deeper as they spiral away from -
" the gpexcs of the cones, The outlines of four arms of

8 four-arm structure would be the lines of intersection
of the cones and two planes perpendicular to each other.

_ and intersecting on the axis of the cones, Whea the *

cond concept 1s used, it is possible to visuslize a num-

. bar of different siructures, Figure 17h is an example .

of a structure with three arms.

Figure 18 15 & photograph of a circular tooth
structure constructed as stated above. The design
ratio T of this particular structure 1 0.7. Of the

- various structures constructed and tested, it was
- .found that the structure with a design ratio of 0.5 had

the best pattern characteristics, - Typical paiterns of
this structure are shown in figure 19, The 9 = 90°, @&

. variable patterns are omnidirectional within 1.5 db
' -ovar the frequency range of one period; the @= 90°,

0 varlable patterns are bidirectional and have an aver-

age beamwidth of about 5%, The characteristic im-.

pedance was 100 chms with a normalized VSWR of 1,2

Sl

'9=90" . § VAR, 9=90° © VAR.

D sizs
B 45 -
T =5

CofEN00

151400

1700

Figure 19. Patterns for Omnidirectional
Curved Tooth Structure

. or as frequency mdepeadanf omnidirectional character~
_ istics as did the similar circular tooth structure. Asa .

comparison, the trapezoidal tooth structure was omni-- .

- directional within 2,1 db as compared to £1.5 db for

the circular tooth structure; and the H-plane, bidirec-

. tional patterns were on an average 55° ag compared to .
- 65*, The impedance was 140 chms ard 100 ohms for the

trapezoidal and circular tooth siructures, respectively..

- Both had a normalizec_i VEWR of 1.2to 1,

Figare 18, A Typleal, Four Armed, S};aet, Circular
Tooth, Omnidirectional Structure

. A limited investigation of the effoct of varying the
@ angle while holding & fixed &t 45° for a structure
having a deaign ratio of 0.7 (figure 18) was made. As
« was reduced from 135° to 115%, the E-plane patterns
weres unchanged while the H-plane beamwidth increased -
slightly from 68*to 75°. When o was reduced to $5°% .

- the E~plane pattern was omnldirectional within 23 db,
- and the H-plane pattern beamwidths were ahout 90°,
¢ The impedance did not change appreciably as & was
roduced, : . ) .

The trapezoldal tooth structure shown in flgurs
17a (& =90% & =30% + = 0.5)did not have as uniform

11

The only other type of sheet metal omnidirectional
structure tesisd was a three-armed circular tooth

 structure (see figure 17b for a similar trapezoidal tooth
© sfructure). The structurs was omnidirectional within

43 db and the patterns were more frequency dependent

than the structure having four arms. It appears that the

mor'e arms a structure has (within reason}), the more
omnidirectional it will ke,

One wire, trapezoldal tooth, omnidirectional struc- - .
ture wae constructed and tested {see figure 20). The E-
plane paiterns varied somewhat in their omnidirectional -
characteristics with frequency, but on an average, they
were omnidirectional within 22,1 db; the H-plane patterns
were bidirectional with an average beamwidth of 50°. The
input impedance was 135 ohms with a normalized VEWR
of 1,3 to 1, In view of the relative simplicity, this )
structure could be used as an kf antenna. The wire strue-
ture could be ersily strung up between four weoden poles.




beicker

: L
© Figure 20, A Typical Four Armed, Wire, Trapezoidal
* Tooth, Omnidirectional Structure

Unfortunately, it is not possible to use one-half of -
any of the above structures over a ground plane (and
- fed agrinst the ground plane) without having large varia-
- tions of pattern and impedame over a pax'iod of
frequency. : ]

e

4 Iimites investigation of civeulssly poiarized,
unidirectional logar ‘t.'xmica.l y pertedic broadband sivuc~
tures was performed. The mosat successful of the vari-
ous techniques tried was that of faking the planar struc—

*" ture shown in figure 21 and placing the quarter-structures,
- one on each alant side of a pyramid. The angla batwaen .

cpposite alant sides of the pyramid is the v angle of

the structure,

Aa can be o‘nsarved {from the {igure, one siructure
ta 7V4 the size of the othar, A very well-defined.cir-
cularly polarized beam (at ¢ = 90%, 8= 90 is obtained,
The enlarged view of the feed point shows that, in gen~—

~eral, two adjacent quarter-structures are fed against =~ _
.. the remaining two quarter-structures; two and three are .~ ="
being fed against four and one. The sense of the cir- )

cular polarization can he reversed by simply switching -
the feed point, or by feeding three and four against OB
and two.

: Four sxperimental patlerns over approximately a 'j' S e
‘half-pericd are shown in figure 22. As can be seen, the - .

" axlal ratio r as measured on the beam axis varied from.

- 1,05 to 2 over this range. Since the patterns for the - 7
linearly po. arized components (E 8 and E ;) are very :
similar, it s expected that good circular polar!zation
is obtathed over most of the beam.

i n, =275 cu
i AT 3. A
A0
7 eT07 .

BT

Flgure 21, Wire, Trapezoidal Tootl_\, Circular Polarized Strt_xcture' ‘
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" more than 30 db below ita value at the maximum point,

. &re negligible on these structures, which musi be the§

"{mcreased. - S :

29

2.0 . . . fell

r=AXIAL RATIO Eg:Eg= POLARIZATION

Figure 22. XY Plane Patterns of Circular
’ Polarized Pyramidal Structure

Current Distribution Measurements

An attempt was made to measure the magnitude and
phase of the currents flowing on the elements of a typical

' nonplanar, wire, trapezoidal tooth structure. The cur-

rent distribution was very complex and the results were
not too conclusive. However, it was cbserved that, as
the magnitude of the currents was measured from the.

. vertex out toward the longer transverse elements, a )
point of maximum current magnitude was reached, From -

this point, the magnitude of the current decreased to

The transverse elements at this low current point webe
much longer than a half wavelength of the operating
frequency. This tends {o demonstrate that end effecta

case for wide band operation, As would be expected,|
the point of maximum current magnitude shifted toward *
the vertex of the structure as the frequency was :

Conclusions *

Mény_ types of logarithmically periodic antenna . -

.-Btructures have been built and f.ea'ted.l Mogt of those .-

- AF 33(616)-3220" . . ..

" which gave essentially frequency indepsndent operation

have been reported here but there were many structures
for whick the patiern and/or impedance were quite fre- .
quency gsensitive, Unfortunately, no theory has been
established which even prediets the types of structures
which will give frequency independent operation. The
oquicomplementary condition {for planar structures) {8’

. sufficient to insure frequency independent impedance but

oot patternsa, All of the planar structures (even those
that don't work) may be considered as cross sections of
frequency independent three-dimensional angular struc-
tures so that this approach leads nowhere. Thus, it is

" felt that a theoretical iuvestigation of this class of an~
" tennas would be most fruitful. -

- Nevertheleas, a small amount of effort has led to
the discovery of structures which give a wide variety

U of essentially frequency independent radiation charse- .
. teristics over practically unlimited bandwidths, One

of many possible applications is for flush-mounted micro=~ ]

. wave antennas, Here, unidirectimal structures can be

placed in caviiies with the cavity having ltitle influence

. onthe electrical charzcteristics because of the uni-

directional pattern. :

~

Acknowledg_ment )

Special thanks are due Dr, R. L. MoCreary for his -
support and tolerance and to Forrest G. Arnold who

" constructed and tested many of the modela.

References

1. R. H, Dullamel 2ad D, E. Isbell, "Broadband .
Logarithmically Periodic Antenna Structures, ™ 1957
1,R.E. National Convention Record, Partl, pp. 119=-
‘128 : .

2. V. H. Rumsey, "Frequency Indepandent Antenngs, "
1857 I,R.E, Natlonal Convention Record, PartI, = -
‘pPp. 114-118 o

. 3.'J. D. Dyson, "The Equiangular Spiral Antenna, ™

' University of Illinois, Antenna Laboratory TR #21 .
- Beptember-15, 1957, Contract AF 33(616)-3220 -

‘4. D, E. Isbell, "Non-Planir Logarithmically Periodic | -
- - Antepnr Structures," University of Illinois, Antenna '

~‘Laboratory TR #30, February 20, 1958, Contract




| 31
_ APPENDIX B.

LOGARITHMICALLY PERIODIC ANTENNA DESIGNS

R. H. Dulamel and F, R. Ore
" Collins Radlo Company
Cedar Rapids, Jowa

i : : - or logarithmic spiral antennad waich has a frequency

Summary

Research onnew types of broadband log&r-nhmic'ally' '

‘periodic antenna structures is reported. The antennzs
. " have pattern and impedance characteristics which are
- . essentially {ndependent of frequency over theoretically
.anlimited bandwidths, Bandwidths of ten to one are

~ readily achleved in practice. Structures are daseribed ._
which provide lUnearly polarized omnidiractional, bidirec- -

_tional apd unidirectional patierna as well as circularly
polarized bid{rectional and unidirectional patterns.

Introduction

The subject of this paper is a clasa of antennas,
called logarithmically periodic antenna structures, for
which the pattern and impedance are eegentially inde-

[ pendent of frequency over theoretically unlimited band-

- widthg, - Research on one particular type of these struc-
_ tures which provided a linearly polarized bidirectional
beam was previously reported.l Since that time, various

types of these structures have been discovered which

- provide linearly polarized unidirectional and omnidirec-
tional patierns &8s well as circularly polarized unidirec-
tional pattérns. The proven versatility and wide band-
width of these structures leeds to the conclusion thet the
applications are practically unlimited. Obvious applica-

", tions are to high-frequency and EC2£ antennas as well as
* - line running up one half of the structute with the outer

to primary feeds for reflector and lens-type antennas.

. The only other known class of frequency indepen-

" dent antennas is the angular antenna described by

V. H, Rumsey.2 Common examples are the discone,

biconical, and bow-tie antennas which have bandwidths

of approximaitely 2 or 3to 1 for which the pattern s

essentially independent of frequency. The so-called:

"end effect” limits the bandwidth of these antennas. An

. .example of a recent type of angular antenna which _
apparently has negligible "end effect” i{s the equiangular

f.“ﬁ’:_ ® *135°
LT Baast
TR 75

independent bandwidth of better than 10 to 1.

Referring to figure 1, the geometry of logarith-
mically periodic antenna. structures is defined so that
the pattern and impedance repeat periodically with the
logarithm of the frequency. For planar structures, this
i8 accomplished by defining thefr shape such that g -

equals a periodic function of ln r where r and 4 are the
polar coordinates in the plane. Then if In 7 is the period
of In r, the operation of a atructure of infinite extent
would be the same for any two frequencies related by .
some integral power of 7. For the sirmple structure in

" figure la:

_RN+1
T TR
N

" I the shape of the structure and the factor T can be

made such that the variation of the patiern and imped- '

. .ance over one period is small, then this will hold true

for ali periods, the result being an extremely broadband - °
antepna. For finite structures, it has been found that =
gince the end effect {s negligible, wide bandwidths are
read{ly obtained.

The two halvea of the .&ntenna are fed at the vertices
either with a balanced two-wire line or with a coaxdal

conductor bonded to the structure, For the structure of
figure 1z, it is found that the lower and higher frequency -
limits are obtained when the longest and shortast teeth -
respectively are approxdmately 1/4 wavelength long.

By probing the structure, it is found that the currenta:

" on the structure die off quite rapidly after progressing

past the region where a tooth 1/4 wavelength long ia
positioned. ,This accounts for the negligible end sffect, .
This antennd has 3 horizontally polarized bidirectional = .
pattern with approximately equal-and constant principal -

Fig. 1 Parametgrs and coordinate system for c_ircuiar—todt’h_structures; ’
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plane beamwidths over a freguency band of 10 to 1 or

* more and has 2 constant input impedance of approx-
imately 170 ohms, The axes of the lobes are perpen-
dicular to the plane of the structure. It was originally

- believed that it was necessary to make these structures .

" identical to their complement in order to obtain a fre-

- quéncy lndependent input hmpedance. However, the
results reported in this paper demonstrate that this
equi-complementary condition is sufficient but not al-
ways necessary, Several frequency independent apm- -
tennss will be introduced where the deviation from the
equi-complementary cordition is quite ssvere, :

The fact that the electrical characteristics of log~
srithmically pericdie structures repeat every petiod
greatly aimplifies the experimental investigation of
them because it |8 only necessary to measure these
© charactsristics over a half ox single perlod in most

predicted provided the end effect is negligible and that
. all dimensions are made proportional to their distance
from the vertex, ’

Ag fllustrated in figure 1b, B, E. Isbel!% found that =
by bending the curved tooth structure about a horizontal
axis, 2 unidirectional pattern pointing in the direction
of the positive y.axis could be obtained. Some control .
of the principal plane beamwidths and front-to-back
‘ratlo was obtained by varying the parameters a, 8, ¢,
and 7. Typical E-plane ard E-plane beamwidtha of

" 60° and 90° and a front-to-back ratic on the order of 10

to 15 db were obtained, It was found that the character-
istic impedance of the structure decreaged as the angle

¥ was decreased, but that the VSWR referred to this

c¢haracteristic impedance increased rather rapidly to
3.5:1 for v = 30°,

A great number of logarithmically periodic antenna

configurations are possible. The investigation reported - - -
in this paper was conducted to study lmpedance, pattern, .

and polarization characteristics of & variety of struc-

‘tures, Another objective of the investigation was to de~
vige practical forms of this type of antenna. Since large,
_eireular tooth structures would be difficult to construct, -

the possibility of simplifying this basic structure by
straightening the teath and by making wire approxima~

. -tlong of the teeth was lavestigated and is reported in the = -
- - following sections, -
- cages, The operation over other periods may be readily . :

* Trapezoidal Tooth Sheet Structures

Figure 2 shows a sketch of 2 general trapezoidal -

k' tooth structure and gives & definition of the coordinate

system and various parameters that will be used

throughout this paper to describe the various structures, - .-
Figure 3 is & phoiograph of a printed circuit bpard form -
of this type of structure which was used for the exper- .~

imental investigation, By comparing a structure cut - -
from sheet metal in a conventional way to.an identical -

structure otched on teflon dielectric printed circuit. - =

Fig. 2 Parameter and coordinate system for trapezoidal —tooth afrucfdreé. -
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Fig; 4 Patterns for planar trapezoidal - tooth struc-
’ “ture.

- B = 15%for the other, 7= 0.5, and R;, the perpendic-
ular distance from-the vertex of one-half the structure -
" to the longest element, is 12,75 cm. Patterns were
*" taken over about a two to one frequency range {900 to
2100 mc). Figure 4 shows typical patterns for this type
of structure. In gemeral, both structures gave essen-
tially frequency independent, linearly polarized, bidi-
" rectional patterns. Over the frequency range stated .
- above, the E-plane {pattern in the xy plane of figure 1b)
"+ half-power beamwidth varied from 65* to 80* with an -
- average beamwidth of 71%, and the H-plane {pattern in
" . the yz plane of figure 1b} half-power beamwidth varied
" from 60° to 69* with an average beamwidth of 62°, Of
the two antennas tested, -the one having the narrower
. center section { 8 = 15%) demonstrated slightly less
- variation of beamwidth with frequency. '

Fig. 3 A printed, nonpla.ﬁaf, trapeizo'idal—tooth'struc-
: ture bent about the X axis. 7

Patterns were taken for a nonplanar structure with -~ -
¥ = 60° oyer a 5:1 frequency range. Typical patterns
are shown in figure 5. The E-plane paiterns were uni-
directional with beamwidihs that varied from 60° to 75°
‘with an average beamwidth of 65* and the H-plane patterns
. had beamwidths that varied from 80° to 110" with an - .

board, it was found that the printed circuit board mod-

'. els could be used up to about 3000 mc without the pres~ -

- ence of the dielectric becoming too objectionable, Asa .

- point of Interest, the undesired metal can be removed = -
* either by an etching process or by cutting around the

" outline of the structure with & sharp instrument and - average beamwidth of 85°, The front-to-back ratio, due
. ‘then peeling the metal away. Two models of planar’ -.to the cross polarization Eg , had an average value of
. stryctures (with 4 = 180") were constructed withthe = about 9 db; the front-to-back ratio, due to the major -

following parameters: @ = 90% B = 30* for one and - polarization Ej, had anaverage value of about 13 db.
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Fig. 5 Patterns for nonplanar (bent about horizontal .
axis) trapezoidal - tooth structure. R

_ TABLE 1: VARIATION OF Zg AND VEWR- WITH
¥ ANGLE FOR A PRINTED, TRAPEZOIDAL -

TOOTH STRUCTURE
\& Apgle _ Zo VSWR (Referred to Zo)
180 - 170 1.4
60 105 : 1.6

Table 1 shows how the iﬁxpedance of thig particular -

‘structure compared with the corresponding planar struc-~
ture, The input Impedance Z, was reduced from 170
ohmis to about 105 ohms and the VSWR's réferred to

thelr respective input impedances were about the same. .-

. Thus, the impedance characteristic of 4 nonplanar

trapezoidal tooth structure 18 considerably better than .

that of & curved tooth siructure.

.. original planar structure is bert about its vertical axis
" to an included acute angle X . A structure of this type -
is ghown in figure 6. Patierns and impedance were
measured for & variation in X from 180° to 60°in 30% ~
steps, It was found that the E-plane patteras showed -
a definite tendency toward varying from bidirectional
at x = 180° to cmnidirectional at X.= 60% the H-plane
‘patterns remained bidirectional over the same range. -

Another poesible nonplandr structure ig where the R

' Fig. 6 A pfinted. nonplanar, trapezbi&al—.tooth
structure bent about the Z axis.

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

. - general, the patterns varied considerably with frequency. .. ’

TABLE 2: VARIATION OF Zg AND VSWR WITH.
VARIOUS X ANGLES FOR A PRINTED,
" TRAPEZOIDAL TOOTH STRUCTURE

X Angle Z, ' VSWR (Referred 1o Zo)
a0 o ame oL
120 180 o] Coass o

90 . 200 SR el
60 0210 . Lo
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Fig. 7 Patterns for nonplanar (bent about vertical -
axis) trapezoidal -tooth structure.

The variation of impédance with the angle X wasg
rather interesiing, as can be seen in table 2. The )
" average input impedance Zo increased as’ the X angle

was decreased. This was just the reverse of the effect

.. that the reduction in . produced.

Wire Structures
Wire, Curved Tooth, Planar §£r_tiqgu£g

B The approximation of sheet structures with wire
" ptructures was first investigated for a cirtular tooth
structure, Twe different approximations are shown o
in figure 8 and as can be seen, all the metal was re-
moved except for narrow strips outlining the teeth.

A still closer observation will indicate that the hori~

. zontal metal strips in figure 8a vary in width propor~ -

tional to the distance from the center of the structure
- and the vertical members are triangular in shape.

. This is necessary in order to make the structure log- =

arithmiecally periodic, Figure 8bis a’'structure iden-

* tical to that of figure 8a, except that ail members are o

of uniform width,

e The average input impedance of the structure in -
*figure 8b was slightly lower than that in figure 8a, -

(b) With Uniform Elements

Fig. 8 Planar, printed, wire - like, circular-moth '
structure. .

110 ohms for figure 8b as compared to 150 ohms for
figure 8a. Asan interesting comparison, the imped-
ance of a similar basic circular tooth astructure was

- about 150 ohms.

In general, the patterns for thetwo cases wero very.
+ - 8imilar, In both cases, the patierns were essentially
:-independent of frequency, with the atructure having

tapered elements being slightly less frequency sensitive
The beamwidths in bath the above cages were shightly
wider than the beamidth of the corresponding basic
cireular tooth structure, - : T

Nonplanar, Wire, Trapezoidal Tooth Structure

Since the circular tooth structures. with only the

-outline of ‘the tecth being made of metal performed al-

most.-as well as the basic circular tooth siructure, this

_technique was used in constiucting the trapezoidal tooth o
- Btructures. In figures 9a and Sb are two typical typea. =

of wire, nonplanar, trapezoidal tooth structures.  The

" only difference is that in figure 9a, the g argle has -

..




Fig. 9 Types of ﬁonf.\lanar, wire, _trapezoidal-tooth gtructures.

been decreased to zero. TFigure 10-is a photograph of

~a typical model used in the investigation of this type

" of structure. (In the photograph, the dielectric rod

between the halves of the antenna was used for support

only and is not part of the

antenna. )

A considerable number of models of this type of

structure with various values of the parameters @, ¢,

and T were constructed and tested. In general, the

- patterns of these structures were quite independent of

frequency, especially those with the larger values of

r  Variations of the beamvidth of only several per-

. "cent over a period of operation weré common. .

‘Fig. 10 A typleal, wire, nonplanar, trapezoidal - '

tooth struciure.

[

Figure 11 shows the patterns over a ‘haif-period

‘for the antenna shown in figure 10, . This particular

antenna had an average E-

plane beamwidth of 67° an

average H-plane beamwidth of 106° and an average
front-to-back ratio of 15 db.

Table 3 shows how the heamwidth, gain, and front-
to-back ratic are functions of the parameters of the an-
tenna for several siructures. * From the table, it can be

geen that both E-plane and H-plane beamwidths decrease - -

ag the design ratio of 7 is increased. For example,
take ¥ = 45%, = 60% then as 7 was varied from 0.2
to 0.707, the E-plane beamwidth decreased from 86° to
64%, and the H-plane beamwidth decreased {rom 112° to

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

a large design ratie is desirable. It was found that the
spacing between two adjacent transverse elements should

not be greater than 0.3 of the length of the longer element. -

. Otherwise, the pattern starts breaking up. Also, from

" the table it can be seen that the H-plane beamwidth in-
creased with a decrease in . angle for any one design
ratio, while the E-plane paitern is essentially indepen~.
dent of the v angle. Also, the front-to-back ratio, in
general, increased with a decrease in v angle, The
angle had a second-order effect on the beamwidth; with

" an increase in @, a decrease in E-plane beamwidth and. . °

an inerease in H-plane beamwidth resulted.

In using the information in table 3 to design an an-

tenna with relatively high gain, high front-to-back ratio,

not too great complexity (the number of elements in-

-creases as the design ratio increases), one must make

a compromise as to what parameters to choose. . For

", example, antenna number 14 has @ = 60% B8.=0, B
w =45% and 7= 0,6, The gainis 6.5 db over a dipele. .

and the front-to-back ratio is 15.8 db.

These pattern charécteristics compare.very favor-

ably with those of a three-element Yagi anténnz. Ad-

mittedly. this type of structure is somewhat more com-
piex to construct than a Yagi, insofar as the number of

" elements required is greater, and it is necessary to use -
either a tapered coax line or'a batanced open wire trans- .

mission lne iransformer in order to match the imped-

ance of the structure to conventional transmission lines. . ) -

1t has, however, .the added advantage of having
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2. DISTANCE FROM APEX TO LAST
ELEMENT 1275 CM.
3. ELEMENT SIZE =.032 IN. (NO. 20 WIRE).

= 1450

Fig. 11 Patterns for a typical, wire, nonplanar, trapezoidal - tooth structure.

' TABLE 3, PATTERN CHARACTERISTICS FOR VARIOUS WIRE, TRAP]_ZZODJAL:TIOOTH STRUCTURES . . '
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. Fig. 12 Alarger model of & (ldwefrequénéy lmit of .

38

Camwiablnlly [rsrpuanssy Lrlapenensd Tpananea 20 patieTs
- wikeks witaa fation et @ e Wi ranm G ILSTE Tansdwiin. :

Ciihe pailerns of & lurger wilenna model, with the

" pbove deslgn parsmeters {ses figure 12) were mezaured

ovar & ten to one frequency rangs (100 to 1000 mc). A
slight incroass in the Lesmwidiha and a slight decrease

= in the ‘front—m-back ratlo was observed at about 300 mo.

This effect was investigated by taking paiterns of the

 gtruciure oxd removing the eloments one by one. It was .

found that the elements whoge lengths were about 1.5 A
were responsible for these patiern changes. Thus, S0
end efiect was nodcenble for this structure at & {re-
quency approximately three times the low frequency
1imit of the antenna. : ’ .

AND VSWE WITE { ANGLE FOR A TYPICAL, - -
WIRE, TRAPEZOIDAL TOOTH STRUCTURE. *~

g Angle Zo . VSWR (Referred 10 Zg) -
-6 w200 .. o L4 '
4 110 145 '
a9 - - 106 Cns

7 e o LB

about 100 me) wire, nonplanar, trapezoidal - -
tooth structure. . e '

Table 4 shows pow thé {mpedance varies with the
mgie foT & grplcal wire, trapezcidal ootk siructure.

The lm ca ol (he WiIe, wrapezsidal acth BT
ture (shown in figure 10} heving the following PATAMERTE:

=75t =0, 7 =0.5, y =48% andf1= 12.75 inches,

was measured over 2 sixteen to one frequency band

(250 to 4000 me). The impedance was good from 350 me

1o 4000 me or an aleven to ona frequency band, This
clogely agrees with the previous definition of the low
frequency limit since the widih of the structure at the
last element was 19,5 inches or & helf wavelength at
304 me. The actual messuraments showed that the in-
put impedance 7, decreased glowly and uniformly from
gbout 150 ohms at 350 me to nbout 75 ohms at the high

impedance is dus to the modeling technique rather than
& fault of the antenua. The elements of this particular
model were of constant dizmater ( 14 wire) and as the
{requency was increased, the length-to-diameter ratio -

R - _— . *, end of the range of menpurements, This changs ia jmput. -
_— TABLE 4. VARIATION OF AVERAGE PMOEDANCE:

of the elements which were responsible for the padiation !
decreased. ‘An further proof that modeling was partially -

resporsible for. this Z change, the impedance of another
larger model, figure 12, where the slements had been
glightly tapered, Wwas measured over & ten to one fre-
quancy range. Although the %o of this ptructure also
decreased a8 the froguency incresased, the change was ~
somewhat omaller. -Thus, in order to obtain good fre-:
quency independence over & 10:1 bandwidth, it 18 nec- "
egaary to modal the structure accurately according to

the design principles.

Fig. 13 Along (2 at 1,000 mc) nonplanar, wire,
trapezoidnl—tooth structure. ~

From the obgerved trends indicated in table 3, an -
sntenna with relatively high gain wia designed. The
model was constructed as shown in figure 13, The pa- -

- - rameters for this particular model were o = 14.5°%

g=0 + = 0.85, ¢=29'a.ndR1=60cm. In order to .

tnake the vertical spacing patween horizontal elements
of the same length of the two half-structures about ;
twice the length of the particular elements, Y was set.
equsl to 29°. R, was chosen aqual to 60 cm in order
to make the last element one half-wavelength long at
1000 mc. Tha patterns for this structure are ghown

'in figure 14. The average E-plane boamwidth was 59%

the average H-plane beamwidth was 38% and-the front- -
to-back ratio was about 18 db. The resulting gain of

this antenna then was slightly better than 10 db over &
dipole, . and :thfe‘patterna were extremely ffequency = -

46

7 independ

Fig. 1

‘14 were
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H PLANE SPLIT BEAM

Fig. 14 Patterns for a long (2 A at 1,000 me) non-
" planar, wire, trapezoidal - tooth structure.

independent. The H-plane split beam patterns of figure :

14 were the result of tuming one of the half-structures -
over 180% i. e., ong half-structure is then the mere .
image of the other. The same effect could ba had by

. placing one of the half-structures over a ground plane -
. at an angle 1/2 v to the ground plane. It can be seen - -

that the ground plane would divide the structure sym-.

. metrically. The double lobes appear at about + 35°
.irom this plane of symmetry. ‘

On the shorter siructures, where the spacing be-

" fween the half-structure and the ground plane was small,
- that is, much less than a half-wavelength, the effect of

the ground plane caused the impedance to rotate around
the center of a Smith chart in a periodic manner, but at
a VSWR of flve to eight, which is very undesirable.

However, . this long structure had impedance character-

- istics very similar to a structure in free space, with

the Z, being only one-half the Z, of an antenna in free
space. The actual Z, was 80 ohms with a VEWR oi

- 1.1:1 over a period. ] i

Wire Triangular Tooth Structures

Another step toward simplifying the c'ons'truc_tién'of
these logarithmically periodic structures was the tri-

. angular footh or "Zig-Zag" structure illustrated in

Fig. 15 A typical, wire, nonplanar, triangular -~ ..
tooth structure. o :

'

figure 15, It has the same parameters as the trapezoi-
dal tooth structure of figure 10. Figure 16 shows typical
‘patterns for this triangular tooth structure. In general,
the pattern characteristics are & slight improvement
over those of the trapezoidal tooth structure., The
average E-plane beamwidth was 70° as compared to
67° the average H-plane beamwidth was 89" as com-
pared to 106% and the front-to-back ratio was 14.44db
as compared to 14.9 db for the trapezoidal tooth struc-:
ture. The impedance for the triangular tooth strue-
ture was slightly lower (100 ohms with a VSWR of .
1.5 over the frequency range compared) than that of’
the trapezoidal tooth structure. S

_ Another model of the triangular tooth structure -
was constructed similar to antenna 14 in table 3
(@ = 45° - =10, 7= 0,707 and - ¥ = 45°. As be~
fore, the H-plane beamwidth was slightly narrower,
the E-plane beamwidth was about the same, and the
front-to-back ratio was slightly greater than that of
the similar trapezoidal tooth structure.

Phzse Rotation Principle

The phase rotation phenomenon is a basic charae- -
teristic of these logarithmically periodic structures
and has been verified experimentally, It can best be
explained in the following manner: if one of these struc~
tures is fed, and if the phase of the electric fleld re-
ceived at a distant dipole (see figure 2) is measured
relative to the phase of current at the feed point of the .
structure, the phase of the received signal will advance
360" as the structure is shrunk through a period. . Or,.
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in other words, if the frequency of the exciting sigaal is - 2 spir
axig

izcreased by a period, and the phase is measurod ab the RS R
dipole while keeping the dipole at a constant electrical S i The

distance from the periodic structure, the phase will be Bpirg

delayed 360°, relative to the phase of the feed current. - ... 7 EL © wise
. This characteristic is analagous to the pattern rotation o e 77 the
- principle? of angular structures. - S “thesd
. . Co progy
" This phenomenon is the factor which makes it the g
" possible to achieve the omunidirectional and eircularly a fou
. polarized logarithmically periodic structures discussed - - : ‘ - of the
in the following sections, - e o and i
. S g oo cone
‘Omnaidirectional Structures LM bero
: i - ofad
Often it is desirable to have a wide band antenna
‘that gives omnidirectionsl paiterns, The mest common b;
antenna to date that tends to meef such a requirement i8 . strue
- the vertically polarized discone or biconical antenna. ratio
However, pattern breakup limits the bandwidth of these - vario
aniennag to 2 or 3 to 1. The desirability of de- found
signing a logarithmically periodic structure with omni- . the be
" dirvectional characteriatics i readily apparent. . . this s
) : varial
Since two dipoles arranged in a turnstile and fed ) - over i
ninety degrees out of phase give opmnidirectional patierns, " @ vari
- it wes decided to arrange two planar, sheet metal struc- . age be
. tures {which have approzimate dipole patterns) in a . v..pedan
Sto 1L

turnstile as shown in figure 17a, Since the planar sheets -
were actually soldered together where they crossed, it - :
. '1g obvious that the two sheet structures could not be oL
. identical or the same result would oceur as when feeding. .- Sk
two crosged dipoles in phase (a bidirectional pattern . -
with maximum lobes occurring atanangle of 45%. There--.
“fore, one of the structures was made 7 times the .
" size of the other (where N is the number of arms of the
structure) in order to obtain the 0% phasing. =

f=(700 '

" - Fig. 16 Putterns for nonplanar, wi‘-re.'triangular-'.

An easy way to'viéualize such a structure is to -
imagine two cones placed apex to apex on a common

Fig.
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axis. Starting at the apex of each cone, an equiangular
apirai {8 placed on the slant side of the cone with the
axis of the spiral coinciding with the axis ofthe cone.
The spiral on one cone is made to rotate cleckwise; the.
spiral on the other cone is made to rotate counterciock-
.wise as the two cones are viewed simultaneously from

these spirals are the openings of grooves which become

the apexes of the cones. The outlines of four arms of

‘a four-arm structure wouid be the lines of intersection -
of the cones and two planes perpendicular to each other
and intersecting on the axis of the cones. When the -
cone concept is used, it is possible {o visualize a num-
ber of different structures. Figure 17b i3 an example
of a structure with three arms, - -

Figure 18 is a photograph of a circular tooth
. structure constructed as stated above. The design
" ratlo 7 of this particular structure is 0.7, Of the
variois structures constructed and tested, it was
found that the structure with a design ratio of 0,5 had

. variable patterns are omnidirecticnal within x1.5 db"
over the frequency range of oné period; the ®= 90°, -
8 variable patterns are bidirectional and have an aver~

'.:ped:mce was 100 ohms with a normalized VSWR of 1.2
o 1. A _ _ ) .

Fig. 18 A typical, four - armed, sh.eet,'circular'—
tooth, ommidirectional structure.

A limited investigation of the effect of varying the
o angle while holding 4 fixed at 45° for a structure
having a design ratio of 0.7 (figure 18} was made, As

@ was reduced from 135°to 115%, the E-plane patterns - -

~were unchanged while the H-plane beamwidth increased
slightly from 68° to 75° When ¢ was reduced to 959,
~ the E-plane pattern was omnidirectional within =3 db,
and the H-plane pattern beamwidthe were about! 50°,
The impedance did not change appreciably as a\was
reduced, : B o

The trapezoidal tooth structure shown in ﬁ@re' :
17a {a = 90* g = 30% 7 = 0.5) did not have as uniform

the point where their respective apexes meet. Actually, -

progressively wider and deeper as they spiral away from

the best pattern characteristics. . Typical patterns of '
this structure are shown in figure 19, “The 8 - 90°%, & .~

age beamwidth of about 65°. The characteristic im- . . .=~
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Fig. 19 Patterns for omnidirectional curved ~tooth
structure.

or as frequency independent ompidirectional character-
istics as did the similar circular tooth structure. As 2
comparison, the trapezoidal tooth structure was orni-
directional within +2.1 db as compared to £1,5'db for

the circular tooth structure: and the H-plane, bidirec- . .
tional patterns were on an average: 55%as compared to

65° The impedance was 140 ohms and 100 ohms for the .-
trapezoidal and circular tooth structures, respectively. .
Both had a normelized VSWR of 1.2 to 1.

The only other type of shest maetal omnidirectional

~ structure fested was a three-srmed circular tooth = .-
- gtructure (see figure 17b for a similar trapezoidal tooth

structure),” The structure was omnidirectional within
43 db and the patterns were more frequency dependent
than the structure having four arms. It appears that the
more arms a structure has (within reason), the more
omnidirectional it will be.

One wire, trapezoldal tooth, omnidirectional struc---
ture was constructed and tested (see figure 20). The E-

~ plane patterns varied somewhat In their omnidirectional
. characteristics with frequency, but on an average, they

were omnidirectional within £2.1 db; the H-plane patterns

were bidirectional with an average bearawidth of 60°. The -
_input impedance wae 135 ohms with a normalized VSWR

of 1.3 t6 1, In viewof thd relative simplicity, this

- - structure 'could be used ad an hf antenna, . The wire strue-

ture could be easily strung up between four wooden poles,
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cal, four - armed, wire, trapezoidal - . -
omnidirectlonal structure. . )

Unfortunately, it is not poasible to use one-half of .
any of the above structures over a ground plane {and’
fed against the ground plane) without having large varia=

. tions of pattern and jmpedance over & period of

frequency.

Fig. 20 A typk
tooth

,

unigirectional 1og
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' ~which will give frequency independent operation.

which gave essentially frequency independent operaﬁ;o'zi'
have been reported here but there were many structures
for which the pattern and/or impedance were gulte fre-

- quency sensftive, Unfortunately, no theory has been

established which even predicts the types-of structures
The

. -equicomplementary condition {for planar structures) is .

sufficient to insure frequency independent impedance but -
not patterns. All of the planar astructures {(even thoge-

that don't work) may be considered as cross sections of .
frequency independent three-dimensional angular struc-
turés so that this approach leads nowhere. Thus, it is.

- felt that a theoretical investigation of this class of an-
- tennas would be most fruitiul. , o

Nevertheless, a small amount of effort has led to -

" the discovery ‘of structures which give a wide variety
" -of essentially frequency independent radiation charac-

teristics over practically unlimited bandwidtha. One -

. of many possible applications is for flush~-mounted micro-

£2190
rxll

r=AXIAL RATIO E@;EGIPOLARIZAT!ON

Fig. 22 XY plane patterns of circular;—polaﬂzed
pyramidal structure.

Current Distribution Measurements

An attempt was made to measure the magnitude and
phase of the currents flowing on the elements of a typical -
nonplanar, wire, trapezoidal tooth structure, The cur-
rent distribution was very complex and the resuits were
oot too conclusive. However, it was observed that, as
the magnitude of the currents was measured from the )
veriex out foward the longer transverse elements, a
point of maximum current magnitude was reached, From
this point, the maguitude of the current decreased to
more than 3¢ db below its value at the maximum point.
The transverse elements at this low current point were
much longer than a half wavelength of the operating
frequency. ‘This terds to demonstrate that end effects .
are negligible on thesse structures, which must be the’
case for wide bend operation, As would be expected,

the point of maximum current magnitude shifted toward -

. the vertex of the structure as the frequency was
increased. : )

Conclusions

'Hany types of logarithmically pericdic antenna
- 8tructures have been built and tested. ' Most of those

. directional pattern.’

wave antenras,  Here, unidirectieal strictures canbe -
placed in cavities with the cavity having litile influence
on the electrical characteristics because of the uni--
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United States Court of Appeals
 FOR THE EIGHTH CIRCUIT

. No.19,000

.University of Illinois Foundation, Ai)p e'ﬁ 1 from the g
Appellant, . . United States Dis-
-+ L trict Court for the
Southern District
of Iowa,

:Va )

__Winegard Company, = 1
. Appellee.J

-~ [September 30, 1968.]-
_Before Marvares, MeraFry and Lay, Circuit Judges.

- Lay, Circuit Judge. . _
The plaintiff, the University of Illinois Foundation, -
‘appeals from a judgment below denying patent validity
to its United States Letters I’atent No. 3,210,676,! relating
to a-‘‘frequency independent unidirectional antenna.”” The
plaintiff is the owner by assignment from -ne Dwight I.
Isbell, For facility of discussion we refer to the patent
itself as the ‘“Isbell Patent.”” Suit was brought against the
defendant Winogard Company for alleged infringement.
~"Prial was held before tho Ionorable Roy L. Stephenson, |
Chicf Judge of the Southern Distriet of Iowa. Judge
. Stephenson held that the subject matter of the patent did

1 Plaintiff'a asslgnor flied his applieation for patent on May 3., 1960,

T e b i 1, T b i bt A~ e aee e ot it &1




“‘not rise to the level of patenta‘bﬂity and dismissed plaiﬁ—'
- {iff’s suit. See University of Illinois Foundation v. Wine-
: gard Co., 271 F.Supp. 412 (S.D. Iowa 1967).

 The Isbell Patent clalms a high quahty telewsmn an-
tenna for celor reception, with unidirectional performance
“over -a wide bandwidth of frequencies. The trial court -

denied validity to the patent in that ‘‘it would have been
obvious to one ordinarily skilled in- the: art and wishing’

" to design a frequency independent unidirectional antenna
to combine . . . prior art references. . . ."" Id. at 419.

There is. no necessity to set forth the full” discussion
of the facts relating to the prior art. These appear in

" the excellent analysis made by the Chief Judge below. We
_ have examined the record and find that all claims must
be denied, lacking nonobviousness as a matter of law. for-

essentlally the same reasons set forth by the court below

 Plaintiff urﬂ'es that the trial court erred in denymtr'
patent validity and calls our attention to a subséguent
- decision in a federal: district court in Illinois which up-
‘holds the validity of the same patent against another de-
fendant, University of Illinais Foundation v. Blonder-

Tongue Laboratories, Inc., N.D. TlL, Civ. No. 66 C 567.

- However, as recognized by the chstrlct court in Illinois,

we must determine this case on its own record.?

The plaminff basmally urges on appeal that the distriet
court in the present case erred in finding that ‘‘those

_ gkilled in the art at the time of the Isbell application knew -

. the log periodic method of- designing frequency in-
dependent antennas.”’ On the face of the record we muqt

2 Compare this court’s holding in Imperiai Stone Cutters. Inc, v.
Schwartz, 370 F.2d 425 (8 Cir. 1966), invalidating the lotters patent pre-

" yiously upheld In 1958 by another panel of our court on & different

record in Hzee Stone Cutter Mfg. Co. V. Southwest Indus. Prods., Inc.,
262 F.2d 183 (8 Cir. 1888).
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agree that this finding is erroneous. The record discloses

that the log-periodic formula® for antenna design was a-

recognized theory within the calling. This formula is dis-

-cussed in the authoritative article by Drs, Hamel and Or'e

entitled Logarithmically Periodic Antemna Designs, pub-

lished in March of 1958. However, as pointed out by
_plamt:ﬂ this same article discloses: :

“Unfortunately, no theory has been estabhshed which
even predicts the types of structures whmh W111 gwe
frequency independent operation.” : :

Jasik’s Antenna Engineering Handbook, a recognized: au-
thority in the field, verifies on page 18: *“, ... it is not pos-
sible to determine @ priori the frequency independent type
of log-periodic antennas.”” The record is clear that both

E plaintiff and defendant experts agreed W1th thig fact

Thus, we feelr the evidence only discloses the adaptation

by plaintiff of the log-periodic formula fo obtain geo-
metric proportional spacing across its bandwidth, It did
not teach that said spacing will in itsell achieve frequency

indeperident operation. As we view the record it is the
achievement of frequency independent operation through
the use of the dipole array which is the principal claim

of the Ishell patent. Both parties’ experts agree that with -
-frequency independent operation ‘‘severe end-effects’” and

8 As summarized by the trial comt

“Generally stated, log periodic antennasg are designed accotding to -

‘the theory that an antenna ‘design cell’ having high performance
characteristics for reception of a limited band or pericd of radio
frequency gignals, if altered in all dimensions by -a constant scale
factor will have high performance characteristics for reception of
a band of signals having wavelengths. which vary from the wave-
lengths of the first band of frequencles by the same constant acale

factor. 'Thus, according to the theory, if an antenns design cell.

has certain charactoristics -for reception of particular freguency

wavelengths, an antenna geometrically similar but reduced in all

dimensions by a scale factor of b will have similar characteriatics

- for reception of frequencles of wavelengibs half those of the first.”
Undversily of [iiinols Founduotion v, Winegerd Co,, 271 FSupp 412, -

- 417 (S.D. Iowa 1867).




unstable performance is avoided. A.freq'uency independent |

antenna is one in which the basic. electrical characteristics
~remain substantially constant over a given frequency
range, These characteristics generally relate to uniform
- gain, bandwidth, directivity and a good impedance match.

- Unless an antenna achieves frequency independent opera-
~ tion it will not offer the high quality performance over a

* wide band of frequencies needed for commerclal opera-
tion. '

However, we do not view the acknow}edﬂcd fact of thu;

“unpredictability of the frequency independent operation

of the Isbell patent as requiring us to reach a result differ-

ent than held below. Nor was the trial court’s finding
" in this regard essential to its overall reasoning that the
patent itself was made obvious by the prior art. The

statutory standard of patentability under §103 is not .

) “predictability.”” This terminology helps to obscure.the
true issue of “nonobvmusness ** The valid test reiates the

subject patent to whether its development would be ob- -

. vious to one skilled in the art, As stated by Mr:. Justlce

‘Clark, the test of nonobviousness ‘‘is one of mqmry, not.

quality . . .."" Graham v. John Deere Co., 383 US 1, 17
(1966), As we have often’ repeated, such inquiry re]ates
~ t0: (1) scope and content of the prior art, (2) d1fferenccs

between the subject patent and the prior art, (3) the Tevel

of the skill in the art at the time involved and (4) second— '

ary considerations relating to commercial success! long-
felt need, et al. And of course, the latter factors jcannot

alone determine patentability. National Connecior Corp.

V. Maloo Mfg. Co., 392 F.2d 766 (8 Cir. 1968).

Therefore, we deem the sole legal issue in the instant
case to be whether a person skilled in the calling could
improve with the skill of the calhng the pr1or art: by ob-
kus means. _
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The mere fact that the ““invention’” was not previously
known or developed is not the test. Where logical ex-
ploration within known principles of the science achieves
an unpredictable result, even though a commerclally de-
sirable one, the burden of nonobviousness is not neces-
sarily overcome, In other words, the necessity of logical
A experimentation does not in and of itself negate obvious-
e . ness.t Cf. General Mills, Inc, v. The Pellsbwy Co., 378
oo o F.2d 666 (8 Cir. 1967).

'As earl_y aéserted by Mr. Justice Bradley in Atlantz’c
_ Warks v. Brady, 107 T.S. 192, 199-200 (1882):

“The process of development in manufactures cre-
ates a constant demand for new apphances, which the.
gkill of ordinary head-workmen and engineers-is gen-
erally adequate to devise, and which, mdeed are the
natural and proper o_utcrrowth of such developme_nt.-
Each step forward prepares the way for the next, and

“each is usually taken by spontaneous trials and af-’
tempts in a hundred different places. To grant to
8 single party a. monopoly of every slight advance - -
- made, except where the exercise of invention, some-
. what above ordinary mechanical or engineering skill,
P is distinctly shown, 18 unjust in pmnmple and i m,}umous‘
: in its: consequonces.

S 4 In Minncsote Mining & Mfg. Co. v. Coe, 99 F.2d 986 989 (D.C. :
: R Cir, 1938), the court sald: :
T . “Nut a showing of great industry in expeumenta.l research is not
R . in itscll sufficient to constitute invention, when the product thersof -
e © differs from those of the prior art only In degree and the resuit—
Bhoas no matter how useful it may be-—ts merely one step forward in a
gradual process of experimentation."

In Busell “Trimmer Co. v. Stevens, 137 U.B. 423, 430 (1890), the
TUnited States Supreme Court said: _ -

“But the patent before us is no such case. - The most that can .
be sald:gf it is that it shows, on the part of Orcutt, great indus-
try in acquiring a thorough knowledge of what others had done
in the attempt to trim shoe soles in a rapid and improved mode, by

B : the various dovices perfected by patents for that purpose, good
© - judgment’n polecting and combining the Dlest of them, with no -
" Hittle machinical shilt in thelr appiication; but it presents no dis-
cuvernhlw truce of the exerciso of original thought.,”
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Plaintiff urges Isbell | had to o've_r'coxﬁe two serious -

handicaps which hid the developmental obviousness: (1)

" the use of linear dipoles to achieve a broad-band result, *

and (2) the mismatch of impedance. The simple answer
to this argument is that the ‘‘problems’” presented were
never recognized beyond experimental correctiorni by those

- skilled in the calling. Although lincar dipoles may have
- been used with ““narrow-band’’ antennas, such configura-

tion had been shown to be used with antenmas having

broad-band characfcefistics. Defendant’s tests demonstrated
they had substantially the same characteristics {except;
impedance) as the ‘‘folded dipole.” They had been utilized

interchangeably by experimental engineers. These equiva-
lent characteristics were known long before the  Ishell

- The pi'oblém'of matching impedance was one of adjust-

ment. However, matching impedance is an elementary

problem to those skilled in radio electronics. Impedance

is recoonized as the resistance to the flow of current, It

] ) .
is fundamental that efficient performance of any antenna

occurs only through a maximum power transfer of the
tra_nsmission line to the antenna itself.. This requires
matching impedance as much as possible. No claim of

 wipvention”’ is asserted to overcome the mismatch, ‘only

that the antenna itself was, thercfore, not obvious. Tho
ability to match impedance with the linear dipole array
was not new to the development and exploration which

~ led fo the Isbell antenna., There was not involved the same

deterrent as experienced in United States v. Adams, 383

U.S. 39 (1966), where chemiecals were interchanged, ad-

mittedly non equivalents, to achicve the “‘water battery.”’

‘Nor is it claimed that the subject patent *“embrace(s)
‘elements having an interdependent functi_onul relation-
ship.”? United States v. Adams, 383 U.S. at 50. The
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problem here was one of trial and error with a combina-

" tion of commonly used elements operating within known

“principles of electronics and mechanics to achieve a de-
sired_ result. Cf. Marconi Wireless Tel. Co. v. Uniled
States, 320 U.S. 1 (1942), S ' e

In Jasik’s Antenna Engineering Handbook it is stated
on page 1813: _ : : o
- ¢‘Since log-periodic antennas are too complex to
“analyze by present-day theoretical methods, they must
be investigated by logical ewperimental methods.®
However their repetitive nature greatly simplifies. the
initial experimental investigation because the char-
acteristics need only be measured over one or two
periods of frequency.”’ (Emphasis ours.). _
- Plaintiff claims that the frequency independent opera-
“tion of the Isbell antenna was accomplished by ““gpecified
scaling factors to determine dipole -length, design cell
dimensions, and spacing between -dipoles.”” - Here again,
the evidence reflects that plaintiff did nothing more than
logical and mechanical experimentation within suggested
principles and design from the existing art. As the trial
court found, there exists a direet relationship between
the length and cell dimension of the Isbell claims and
those of the prior art found within the K. O. antenna.

And plaintiff’s own expert discounted the significance of -

the dipole spacing as a design factor.

5 Mr. Winegard of tha defendant company relates the experimental
engineers’ approach: . .
*“Well, in the early days I used to caleulate the resonance. There's

go many factors with respect to the length of the elemenft—if you
are just concerned with one dipole, one straight dipols, it would

he .very eagy to determine the actual length by caiculation, but
when you place several elements tegether there is always an inter-

action which will affect the length, so in order ‘to get optimum

performance from an array it is necessary to tune the antenna by
giightly modifying the actual length of the-=-1 have been working
_ with antennas so long it is like leurning the English language,
yau don't have to look at the dictlonary evory time to figure out
how -to speil ‘and.’  You know whet I mean?”’

R LT T
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. Problems of impedance, patterns, resoﬂaﬁcc gain, direc-
:-t1V1ty and bandwidth, may all vary wpon e\peumentatmn

within ‘recognized principles of clements having known -
interrelated electrical characteristics. And naturally, ouly
high quality performance will be the optimum design array

desirable. Such experimental combination of ecommon ecle-
ments- and principles, e.g., dipole array, transposed feod,

- end fed and log-periodic formula, by selected spacing to

obtain an improvement of both antenma design and per-
formance, does not obviate the test of. ‘onobviousuess.
_If this were not true, at least in the instant case, non-
obviousness would depend simply upon achieving a. new
result, The standard of patentablh’cy under §103 requires

more.
J udgment affirmed.

A true | eopy.

Attest
" Clerk, U. 8. Court of Appeals Ezghth O'wcmt.
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antenna or as a receiving antenna. In other words, the
directional characteristic is evidenced in the radiation
pattern, the input impedance of the structure, the polar-
ization, or field which is produced, and (Tr. 165) these
properties are all the same for a transmitting antenna
or a receiving antenna. However, it is easier to under-
stand the operation of transmitting antennas in general
than it is to understand the operation of receiving antennas.

Considering this, {herefore, as a t{ransmitting antenna,
we would have a source of radio frequency energy, shown
schematically here by a cirele with a half sine wave de-
seribed therein. Thig source of radio frequency energy of
a particular frequency within the operating band of the
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Q. Did the effort to develop log-periodic antennas con-
tinue unabated at least nntil 196017

A. Yes.

Q. How many successful log-periodic antennas were
developed during that period?
A, Three or four. '

-.Q. How many attempts were made to develop. log-:

periodie antennag?

A. Many.
104

(Tr. 164) Q. Could you give us an estimate of what you
mean by many? _

A. T would say many models were constructed using
the concept of the repeating cells. However, only a few
of these gave the desired frequency independence per-
formance. As far as an exact number of many, I would say
they would run in the 10s.

Q. 20, for example?

A. 20, 30, |

Q. What was the diffieulty in designing operable log-
periodic antennas?

A. There are two prlnelpal difficulties. - One of these

has been referred to as the end effect. Once again, Your

Honor, I think the blackboard would be of use in desecribing:
what we mean by end effect. Suppose I refer to this par-
ticular stroeture which is, as we have said, a successful
frequency independent variety of log-periodic structure,
and let’s consider it, for reasons of simplicity in the dis-
cussion, as a transmitting antenna, although.we have heard
Mr. Harris testify as an expert that the important elec-
trical properties of an antenna are not really dependent
upon whether the antenna is being used as a transmitting
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slot antenna you also have some. information about the
sheet metal antenna.

Q. I believe you testified that the invenfor -of this
antenna which yon have just described was Prof. Du-
Hamel, who was at the University at that time?

A. Yes. '

Q. And what year was that?

A, A'pproximately 1957.

(Tr. 163) Q. Incidentally, who assigned the name log-
periodic to antennas of this type?

A. Prof. DuHamel.

Q. Can you describe briefly any subsequent log-periodic
antennas that came after this, the one you have just de-
seribed?

A. Yes, the next most significant development in the
log-periodic antenna field was the achievement of a uni- -
directional rediation pattern, whereby the radiation on one
side of the antenna was suppressed and the directional
beam was produced on the other side of the antenna.
This performance was achieved by Dwight Isbell in his
work at the University of Illinois Antenna Laboratory and
he achieved this type of performance by spoiling the sym-
metry of the original log-periodic antenna. This was ob-
tained by bending the elements out of the plane in a
manner which reduced the radiation in one d1rectlon to
negligible values.
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of defendant’s president, the interaction which always
exists when several elements of an antenna are placed
together. :

Cowovusion.

It is submitted that the present case presents an exact
parallel with the faets which faced the Supreme Court in
the Adams case. Here, as'in Adams, a combination of ele-
ments was made, in spite of the knowledge and predictions
of the prior art that indicated failure, to achieve an un-
predictable result involving the interdependent functional
relationship of the several elements, The decision of the
Supreme Court in the Adams case is therefore fully applic-
able in the instant situation.

For the foregoing reasons appellee requests an oppor-
tunity for a rehearing on these points. Because of the
fundamental nature of the question presented, it is re-
quested that the rehearing be before the entire Court,
gitting in banc. ' :
Respectfully submitted,

CraariEs J. MERRIAM,
Winriam A. MarsHALL,
Bagm P. Manwn,
30 West Monroe Street,
Chicago, Illinois 60603,
Areca Code 312-346-5750,
Attorneys for Appellant.

Of Connsel:
" " Merriam, Marsmatr, Saarmo & Krose,
" 30 West Monroe Street,
Chicago, Illinois 60603,
Cooxk, BrAIr, BaLLurr & NAGLE,
409 Putnam Building,
Davenport, Towa 52801.

IN THE

Supreme Court of the Anited States

Ocrorer TerMm, 1968,

No. 993.

UNIVERSITY OF ILLINOIS FOUNDATION,

Petitioner,
8.

WINEGARD COMPANY,
Respondent.

RESPONDENT'S REPLY TO PETITION FOR A WRIT
OF CERTIORARI TO THE UNITED STATES COURT
OF APPEALS FOR THE EIGHTH CIRCUIT AND
PETITIONER'S REQUEST FOR DELAYED
CONSIDERATION.

OPPOSITION TO REQUEST FOR DELAYED
CONSIDERATION OF PETITION.

Petitioner has requested that consideration of its petition
be delayed until the Court of Appeals for the Seventh
Circnit has rendered a decision in a case now before it
(PB 1, 11).*

The parties and much of the subject matter of the
Seventh Cirenit case are distinet and not related to the
Winégard case. The record developed in the case tried in
the Seventh Circuit (PB 11), now on appeal to the Court

* Note: Each reference designated “PB”* herein refers to Petl
tioner’s Brief and the page number therein, .
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of Appeals for the Seventh Circuit (PB 1), of course, is
~ substantially different from the record developed in the
Winegard litigation. It also should be noted that the Court
of Appeals for the Highth Circuit specifically alluded to
Judge Hoffman’s decision.*

Petitioner, in support of its request for delayed consid-
eration, also notes that ‘‘there are several instances of
probable infringement in eireuits other than the Seventh or
Eighth in which validity of the Isbell patent may be liti-
gated.”” This appears as a plea to delay consideration until
such time as another Court of Appeals renders a conflicting
decision thereby enhancing the probability of securing the
attention of this Court. The plea is not responsive to any
stated right of Petitioner or of the need for reasonably
expeditious resolution of this conflict. We respectfully
submit that Respondent should not be subjeet to an in-

definite delay in the final resolution of its case by reason

of the incident of other litigation now pending which may
or may not state a different conclusion regardmg Va11d1ty
of a patent involved in both suits.

1. ““Plaintiff urges that the trial court erred in. denyiﬁg' patent
validity and calls our attention to a subsequent decision in a federal
distriet court in IHinois whiech upholds the validity of the ®ame

patent against another defendant, University of Illinois Foundation .

v. Blonder-Tongue Laboralories, Inc., N. D. Tll,, Civ. No. 66 C 567.

However, as recognized -by the distriet court in Tliinois, we must-

determine this ease on its own record’’ (PB 2A).

5A

serviceable to a given need may require a high- degree
- of orlglnahty It is that act of selection Whlch is the
invention’ . ..” :

- One Skilled in the Art Would Have Been Deterred Ffrom

Making Isbell’s Combination.

In its decision, this Court distinguished the decision of
the Supreme Court in Uniéted States v. Adams, 383 U. S, 39
(1966), on the ground that there was no. deterrent which
faced those in the art who sought to achieve Isbell’s result.
It is respectfully submitted that the Court erred.

Rather than having a reasonable prospect for success in
designing a log-periodic antenna, one skilled in the art
would have expected failure and thus would have been de-
terred from even making the attempt. The knowledge that
only a few successful log-periodic antennas were found
among the many log-periodie structures which had been
designed and tested is, in effect, a teaching away from such
structures for one seeking to design a frequency independ-
ent antenna. What is obvious to one skilled in the art
depends, of course, on the knowledge possessed by those-
skilled in the art at the time the invention is made, This
knowledge would hardly suggest that a log-periodie struc-
ture employing simple dipoles would obviously funetion in
a frequency independent manner,

II. Tuae ISBELL INVENTION INVOLVES ELEMENTS HAVING AN
INTERDEPENDENT FUNCTIONAL RELATIONSHIP.

The Court erred when it stated in its opinion that no elaim
was made that Isbell’s combination involved an ‘‘inter-
dependent functional relationship’’ ofelements. Such a
elaim was made on pages 17 and 20 of appellant’s Brief and
on pages 6 and 7 of appellant’s Reply Brief. Moreover, the
deeision of the Court, page 7, footnote 5, shows, in the words
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- is not undertaken with complete blindness but rather
with some semblance of a chance of success, and that
patentability determiations based on that as the test
.would not only be contrary to statute but result in a
marked deterioration of the entire patent system as an
‘incentive to invest in those efforts and attempts which
go by the name of ‘research’.”’ (Emphasis in original.)

~ In the present case, there was no indication that Isbell’s
combination of elements was any more worthy of research
than any other of the countless combinations which could
have been made. Further, not only does the record show
that others at the University of Illinois tried and failed
to achieve the Isbell type of antenna (R. 103, 104), it
also shows that there was a serious need for such an an-
tenna which others had failed to satisfy (R. 123-125). The
fact that this need existed and that others had mnot even
pursued the idea of a log-periodic dipole array, is an addi-
tional indication that such a pursuit was not obvious.

Without the so-called ‘‘log-periodic theory of antenna
design”’, which this Court found the lower court erroncously
assumed to exist, an antenna designer, at the time the
invention of Isbell was made, would have been faced with
‘the problem of selecting blindly or by trial and error, the
single effective combination of elements made by Isbell
from the vast number of such combinations which could be
made and which would not work. Further, the log-periodic
theory is by no means the only approach to antenna design.
There were many other basic approaches from which the
. designer had to make a selection. The Court of Appeals for
the Second Cireuit held in Frank W. Egan & Co. v. Modern
Plastic Machinery Corp., 387 F. 2d 319, 323 (1967):
~“‘As Judge Learned Hand phrased it in B. G. Cowp v.

Walter Kiddie & Co., 79 F. 2d 20, 26 USPQ (2 Cir.
1935) ¢ All machines are made up of the same elements

" # % * Byt the elements are capable of an infinity of per-
- miiutations, and the selection of that group which proves

REPLY TO PETITION FOR WRIT OF CERTIORARL

We submit that the questions set forth in Pet1t10ner 8
brief (PB 2-3) avoids expression of the significant issue in

this case. Accordmgly, we. present our statement of the

question before this Court.

QUESTION PRESENTED,

Whether the district court and the Court of Appeals for
the Eighth Circuit properly applied the nonobvious test of
35 U. 8. C. §103 in determining that the patent in suit did
not involve patentable subject matter.

STATEMENT OF CASE.?

This action was instituted by Petitioner when it filed a
complaint in the United States District Court for the South-
ern District of Iowa alleging infringement of Letters
Patent 3,210,767. Petitioner is the owner by assignment of
said patent.

The decision of the District Court is set forth in the
appendix attached to the petition (PB 10A-23A). The
Distriet Court stated that ‘“. . . it can be seen that an
antenna with the general parameters of Isbell patent® will
result from a combination of the dipole array of Katzin*
with the transposed feeder line of the Channel Master

2. Petitioner’s statement of the case is primarily argumentative
and not a concise statement of the facts material to the considera-

‘tion of the question presented.

3. 1. 8. Patent 3,210,767.
4. TU. 8. Patent 2,192,532,
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“K. 0.’ or the Koomans® or Winegard® patents.” The
District Court concluded that *“. . . upon full eonsideration
of the record herein (the Court), finds that the disclosure
of Isbell Patent No. 3,210,767 is lacking in the prerequisite
nonobviousness and is, therefore, invalid’’ (PB 22A-23A).

The Court of Appeals for the Eighth Circuit affirmed the
‘decision of the District Court (PB 1A-9A) and stated:

““We have examined the record and find that all
claims (of the Isbell patent) must be denied, lacking
nonobvicusness as a matter of law for essentia,lly the
same reasons set forth by the court below.”” (PB 2A—
parenthetical expression added.)

5. One of the antennas cited as prior art, produeed and mar-
keted by the Channel Master Corporation of Ellenville, N. Y. be-
‘tween September 1954 and December 1958 (PB 16A).

6. U. 8. Patent 1,964,189.
7. TU.S. Patent 2,700,105,

A

Unpredfactabmty of Result Cannot Be 1 gnored in
Determmmg Nonobmousw,ess

The Court dismisses the unpred:tctablhty of Isbell’s in-
vention as merely tending ‘‘to obscure the true issue of
‘nonobviousness’.’”’ Granting that the. statutory standard
is ‘‘nonobviousnesg,’’ appellant nevertheless submits that
predictability is a major factor to be considered in resolving
the issue. As the C. C. P. A. said in Application of Pantzer,

341 F. 2d 121, 126 (1965) :

“In other words, an invention can be said to be-obvious
if one ordinarily skilled in the art would consider that
it was logical to anticipate with a high degree of
probability that a trial of it would be successful.”

In this case, not only was there no ‘‘high degree of
probability’’ of success, exactly the opposite was true.
One skilled in the art who might have contemplated making
Isbell’s combination would have anticipated failure with a
high degree of probability.

The ‘‘obvicus-to-try’’ test applied by this Court is. not
sufficiently disecriminatory. This is a most unrealistic ap-
proach to the resulis of research, which "is contrary to
statute (35 U. 8. C. 103), which provides that ‘‘Patentabil-
ity shall not be negatived by the manmner in which  the
invention is made.”’, and one which has been criticized
by the courts. In dpplication of Tomlinson, 363 F. 2d 928,
931 (1966), the C. C. P. A. repected the argument that
the invention involved only ‘‘routine experimentation”’,

saying:

“Our reply to this view is simply that it begs the
question, which is obviousness under section 103 of
compositz'ons and methods, not of the direction to. be
taken in making effors or attempts Slight reflection
suggests, we think, that there is usually an element of
‘obviousness to try’ in any research endeavor, that it
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This petition is based on the following points:

1. The standard of obviousness applied by the
Court is improper and will result in the complete de-
struction of our entire patent system. If the mere fact
that known elements are intentionally combined ren-
ders the combinationi unpatentable, even though the
result is unpredictable and the combination is made
without a reasonable prospect for success, then only
accidental discoveries will be patentable, because there
are no new elemnts which can be combined.

2. The Court’s allegation that appellant did not
claim the patented invention to ‘‘embrace elements
having an interdependent functional relationship’’ is
erroneous. The decigsion of the Supreme Court in
United States v. Adams, 383 U, 8. 39 (1966), is fully
applicable to this case.

ARGUMENT.

I. raE courr APPLIED THE WRONG STANDARD TO THE
ISSUE OF OBVIOUSNESS.

The log-periodic dipole antenna array covered by the
Isbell patent in suit is admittedly a combination of old
elements. In its decision, the Court conceded the following:

1. There was no reference teaching the d931gn of
log-periodic antennas. :

9. 'The individual elements of the Isbell antenna
array could be connected in countless combinations and
variations involving the selection of these elements,
the manner in which these elements are combined, and
“the size and spacing of these elements.

3. No one could predict which, if any, of these
countless c()mbmatmns would give the results obtamed
by Isbell. :

ARGUMENT.

THE STANDARD TO DETERMINE WHETHER SUBJECT

MATTER IS PATENTABLE IS SET FORTH IN 35 U.S.C.
SECTIONS 101 AND 103, WITH SECTION 103 REQUIRING
NON-OBVIOUS SUBJECT MATTER.

Patents are granted only for developments which are
new, useful and non-obvious to one having ordinary skill
in the art. The patent laws do not require that there be
“invention’’ but rather that there be statutory unobvi-
ousness. :

" "Hard work in studying the discoveries and acquiring the
ideas of others, the exercise of good judgment in selecting
them and skill in applying them to practical results do not
involve the creation of patentable subject matter. All such
activity must be measured against the state of the art
and, of course, must satisfy the standard of patentability.

The content of the prior art must be determined by the

mandates of this Court as set forth in Graham v. John

Decre Co., 383 U. 8. 1, 17 (1966). There is was stated:

* % * the § 103 condition, which is but one of three
conditions, each of which must be satisfied, lends itself
to several basic factual inguiries. Under § 103, the
scope and content of the prior art are to be determined;
differences between the prior art and the claims at
isstie are to be ascertained; and the level of ordinary
skill in the pertinent art resolved Against this back-
ground, the obviousness or nonobvionsness of the
subjeet matter is determined.* * *

The standard by which the Distriet Court and the Court

of Appeals for the Eighth Circuit determined that the

Isbell development did not involve patentable subject
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matter is the standard expressed by this Court in Graham,

supra. Both courts examined the prior art to determine
the scope and content thereof’; both courts evaluated the
differences between the Isbell development and the prior
~art examined and both courts, in light of this examination,
defermined “that the Isbell antenna did nof involve non-
obvious sibject matter. :

Petitioner concedes that such an examination and deter-
mination was made but contends that both courts erred in
the basic determmatmn and failed to properly consider the
s1gn1ﬁcance of other secondary aspects (PB 7).

PETITIONER’S CONTENTION THAT TI-IE COURT OF AP-
PEALS APPLIED THE WRONG STANDARD OF PATENTA-
BILITY I8 NOT CORRECT.

Petitioner contends that the Court of Appeals applied
the wrong standard of patentability (PB 6), further stating
that the standard applied was contrary fo that expressed
by this Court in Graham v. John Deere, supra. This con-
tention is predicated upon an alleged ‘‘unpredictability”?
with respect to the subject matter of the Isbell patent.
We submit that the ‘‘unpredictability”’ attributed to the
Isbell devélopment is not supported by the record in the
presenit controversy. In any event, we submlt_ that Peti-
tioner primarily seeks to obscure the real issue, namely,
whether the Isbell antenna was obvious within the meaning
of 35 U. 8. C. 103

The courts below applied the proper standard of patent-
-ability. The Court of Appeals for the Bighth Cireuit, for
‘example, in addressing itself to the statutory standard of
patentability to be applied, pointed out with particularity
‘that, as Mr. Justice Clark stated in Graham v. John Deere,
supra, the test of nonobviousness is one of inquiry, not
quality, and further set forth that such inquiry involves:

TA

APPENDIX.

Ix A Urnitep StaTES COURT OF APPEALS :

TFor the Bighth Cirenit-
No. 19000 Civil

UxivessiTy oF IiLiNois F'oUNDATION, o
' Appellant,
V8.

‘Winecarp COMPANY,

Appellee.

APFEAL FROM THE UXNITED STATES DISTRICT COURT FOR THE
SOUTHERN DISTRICT OF IOWA, DAVENPORT DIVISION.

APPELLANT’S PETITION FOR REHEARING .'
IN BANC.

TN TRODUCTION.

- Now comes University of Tllinois' Foundation, plaintiff-
‘appellant, and respectfully petitions for rehearing in bane
af the Court’s decizion of September 30, 1968, which af-
firmed the Distriet Court’s ruling that the invention covered
by the TIsbell patent in snit was obvious in view of the prior
art and that the patent is therefore invalid.
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CONCLUSION.

We respectfully submit that Petitioner has mof shown
sufficient cause for granting the petition for a writ of
certiorari.

Respectfully submitted,

Kerre J. KvLE,
Doxarp B. Sourmazp,
29 South LaSalle Street,
Chicago, Illinois 60603,
Area 312-236-3351,
Attorneys for Respondent.

Of Counsel:
Kuvvre & SouTHAznD,
29 South LaSalle Street,
Chiecago, Illinois 60603..
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 44(1) scope and content of the prier art, (2) differ-
ences between the subject patent and the prior arf,
(3) the level of the skill in the art at the time involved
and (4) secondary considerations relating to commer-
cial suceess, long felt wanf, et al.”” (PB 4A.)

- Even the most casmal comparigson confirms that the
standard applied by the Court of Appeals ig in complete
harmony with that set forth in Groham.

Petitioner’s real objection resides in the faet that the
courts below refused to cousider the factor of ‘‘unpredict-
ability’’ as the test of patentable subject matter but ad-
hered to the statutory standard expressed in 35 U. 8. C.
103. However, it cannot be said that the Court of Appeals
dld not 00n31der the factor of alleged ‘‘unpredictability’’

"in relation to the Igbell subject matter, as Petitioner sug-

gests. The Court was well aware of secondary considera-
tions on the question of patentability and pointed out that
‘‘predictability’’ is not the test of patentability under sec-
tion 103 and merely obscures the true issue of nonobvmus-
ness (PB 4A).

Many ‘“secondary’’ tests have been referred to over the
years: The Conrt of Appeals specifically referred to ‘‘com-
merecial success, long-felt need, et al.”’ (PB 4A). Besides
“‘anpredictability®’, the ‘‘et al.”” includes such factors as:
delay or failure of others to produce the subject matter;
improved economy, efficiency or simplicity; tribute of com--

~ petitor’s imitation; extensive royalty agreements by com-

petitors; supplantmcv of older, prior art structures; elimi-
nation of a technological block; prior unsuccessful efforts
or experlments citation of many prior art patents to antic-
ipate disclosed subject matter. The foregoing list is not
exhaustive but is intended to be representative of factors.
frequently considered by the Courts. In each case, the
particular factor cannot in and of itself establish patent-
ability where none exists. We consider it equally well




8

established that such secondary considerations are appli-
cable only where there is serious doubt as to whether cer-
tain subject matter is patentable. Accordingly, we submit
that if an alleged factor of ‘“‘unpredictability’’ is to be
considered in a particular case, it necessarily must be of
a secondary nature, rather than primary, and cannot, of
itself, establish patentability.

Petitioner’s Reasons and Arguments.

- The Petitioner sets forth two grounds in alleging that
the Court of Appeals erred in its decision. It is stated
geparately that ‘‘Unpredictability of Result Cannot Be Ig-
nored in Determining Non-Obviousness’ (PB 7) and ‘“One
Skilled in the Art Would Have Been Deterred From Mak-
ing Isbell’s Combination.”” (PB 10.) '

It is significant to note that the argument under these
headings is the same as that made to the Court of Appeals
in the Petition for Rehearing to that Court. There is a
slight modification of one (first) paragraph on page 8 of
Petitioner’s brief, as well as a relocation thereof, and the
addition of one (last) paragraph on page 9. Petitioner’s
brief_ in support of its request for rehearing is set forth
in the appendix attached (2A-5A). The Petition for Re-
hearing was denied and Petitioner now presents the same
arguments to this Court,.

The Alleged Factor of Unpredictability.

Petitioner states that ‘‘predictability’’ is a major factor
to be considered in resolving the issue of obviousness and
includes eases cited in support of this position (PB 7).
‘We are unable to find such support in the cases cited. Peti-

tioner relies upon dpplication of Pantzer, 341 T. 2d 121

(1965), for the proposition that to hold an invention ob-
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The Court doubtless will be surprised to learn that they
have ‘‘effectively’’ passed new legislation affecting patents.
‘We have assumed the decision of the Court did not extend
beyond a determination that the Isbell antenna did mot
involve nonobvious subject matter. There is no statement
in the decision of the Court of Appeals which will support
thel argumentative conclusion stated by Petitioner.

Petitioner proceeds to note that:

“‘The standard of obviousness cannot be as broad as
that adopted by the Court of Appeals. * * * If the mere
fact that known elemenfs are intentionally combined
renders a combination unpatentable, even though the
result is unpredictable and the combination is made
without a reasonable prospect for success, then only
accidental discoveries will be patentable, * * *.’ (PB
12-13.)

A standard of patentability expressed in the terms of
Petitioner’s argument would necessarily contemplate the
existence of patentable subject matter if:

(1) the result is unpredictable; -
(2) the development is made without a reasonable
prospect for success.

Even though this is a new proposal for a standard of
patentability we can explore the result of application of the
standard. Sinece the Court of Appeals, in quoting from the
Jasik handbook, observed that ‘‘it is not possible to deter-
mine g priori the frequency independent type of log-periodic
antennas’’ then all one need do to develop an antenna for
which a patent must issue would be to experiment with any.
design not previously developed in that exact form. If it
worked a patent would issue—the antenna need only be
(1) new and (2) useful. Inquiry into the scope and content
of the prior art would not be permitted with this standard
of patentability. '



on the one hand and a trial court decision on the other.

Nor can we find any instance in which a writ of certiorari

was in fact granted by this Court on the latter basis.

With respect to certiorari in patent infringement cases
specifically, perhaps the language found in American Juris-
prudence states it best. We find in 32 Am. Jur. 2d at 699:

¢‘Certiorari in patent infringement cases will be granted

where validity and infringement are in doubt and fur-
ther litigation resulting in conflict of decision among

eircuits is improbable because the petitioner is the only

competitor in the business, but where there is no con-
flict between decisions of Courts of Appeal on the ques-
tion whether a patent is invalid for anticipation or lack
of invention, the writ will not be granted.”’

(Citing: General Talking Pictures Corp.v. Western
Electric Co., 304 U. 8. 176; Keller v. Adams-
Campbell Co., 264 U. 8. 314.)

With reference to the foregoing passage we note that we

do not have a case where the Petitioner is the only com-
petitor in the business. Nor do we have a case where fur-
ther litigation resulting in conflict of decision among cir-
cuits is improbable. Petitioner itself states that there are
instances of alleged infringement in cireuits other than the
Seventh or Eighth in which the validity of the Isbell patent
may be litigated. There is, of course, no conflict of deci-
sions between Courts of Appeal. Accordingly, we submit
there exists no proper foundation for this Court to grant a
review by certiorari in the present case.

THE STANDARD OF PATENTARBILITY APPLIED BY THE
COURT OF APPEALS FOR THE EIGHTH CIRCUIT WAS
PROPER.

" Petitioner argues that the decision of the Court of Ap-
peals in this case

. effectively denies the patenta,bility of all combi-
nations of known elements.”” (PB 12.)

5

vious one skilled in the art must anticipate suceess with “‘a
high degree of probability.”” (PB 7.) Such language does
appear in that case. The langunage, however, is taken out
of context and standing by itself does not express the
position of that Court. The three sentences immediately
preceding the langunage cited by Petitioner provide a more
definitive perspective with respect to the Pamnizer decision,
namely (126):
“# * * The Appellant’s position appears to be that we
- must be able to predict with certainty that those glycols

will dissolve with methetharimide before rejection is
proper here.

However, as we pointed out in Ifn, re Moreton, 48
CCPA 928, 288 F. 2d 940, obviousness does not require
absolute pred@ctab@hty Where, as here, the knowledge
of the prior art clearly suggests that the use of glycols
‘as solvenfs in place of water to form solutions of
methetharimide stable against hydrolysis would be
successiul, the mere possibility of failure does not
render their successful wuse wunobvious.”” (Emphasis
added.)

The rule that obviousness does not require absolute pre-
dictability is well founded in the law. In.re Moreton (1961),
referred to by the Court in Panizer, has repeatedly been
relied upon in subsequent cases before the Court of Customs
and Patent Appeals as well as by other Courts.® As such,
it may be considered a significant decision on this question:

The Moreton case closely parallels the case at hand, with
the exception that it deals with subject matter which is
related to the ehemical field rather than the electrical field.

8. Bee: Application of Huellmantel, 324 F. 24 998 (1963);
Apphcatwﬂ of Pantzer and Feier, supra; Application of Graf, 343

F. 24 774 (1965) ; Application of Crounse, 363 F. 2d 881 (1966);
Apphccman of Wilson, 868 F. 24 269 (1966); Application - af
Miegel and Verbame, ... P o2 ... 159 USPQ 716 (1968);
Clinical Products, Ltd. v. Brenner, Comr. of Pats., 255 F. Supp. 131
{D. C., DC, 1966) ; Clinical Products,” Lid. v. Bfrenner, Oomr of
Pats 955 F Supp. 151 (D. C., DC, 1966)
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‘The  application. in the Moreton case concerned a hy-
draulic fluid suitable for use, for example, in. aircraft
systems over a wide temperature range (—S80°F. to 400°F.).

The Court with respect to the sta:tutory standard of ob-.

viousness stated at 288 F. 2d 940, 942

““We feel constrained to hold that the prior art pos-

" sessed quite full knowledge of the use of appellant’s
orthosilicate component as hydraulic fluid and of its
viscosity-temperature behavior. This brings the ques-
tion of patentability of the claimed invention down to
the obviousness of adding * * *

The applicant (appellant} in Moretor sought to avoid
the consequences of the prior art by raising the issue of
“unpredictability’’. In this regard, the eourt pointed out
(943) : ' ‘

“ Appellant bases considerable argument on a refer-
ence no longer relied upon by the Patent Office * * *.
It is said to show that the addition of viscosity im-
proving agents to lubricants does not give predictable

results * * *.2?

With the foregoing as a background, the Court stated
(943) :

““What this amounts to is an argument that if one

slavishly following the prior art, albeit with a little
educated imagination, will sometimes sncceed and

sometimes fail, then he is always entitled to a patent
in case of success. That is not the intention of 35
U. 8. C. 103. Obviousness does not require absolute
predictability, Where, as here, the knowledge of the
art clearly suggests * * * the mere possibility of
failure does not render the1r successful use ‘unob-
vious’.”’

It should- be observed that in the Moreton case, andj in

the present case, prior art is present that is shown to

possess full knowledge of the subject matter in question

and in each it is urged that ‘‘unpredictability’’ of results

prevent the application thereof to avoid any conclusion of

19

-one  would necessarily be required to start with a clean

sheet and disregard entirely the prior art. However, this
type of posture was speeifically criticized by this Court in.
Mandel v. Wallace, supra.

CONFLICT IN DECISIONS BETWEEN COURT OF APPEALS
AND DISTRICT COURT SHOULD NOT BE SUFFICIENT
GROUNDS FOR GRANTING CERTIORARI.

Petitioner notes that there is a conflict between the Court
of Appeals decision in the present case and a decision by
the Distriet Court for the Northern Digtrict of Hlinois with
respect to the validity of the Isbell patent. While not stated
in precise words, we infer that Petitioner contends that this
is sufficient grounds for this Court to grant the requested
writ of certiorari. We respectfully submit that to do so for
this reason would clearly be contrary to the established
precedent.

Moreover, as previously pointed out, there are sigmifi-
cant differences in the record before this Court and the.
record on which the deeision of the trial court in the
Seventh Cireuit is based. The Court of Appeals for the
Eighth Circuit was quite aware of this Distriet Court deci-
sion by Judge Hoffman but noted that its decmlon must be,
as it wag, decided on the record before it. :

Reasons for granting a writ of cerfiorari are specifically
enumerated in Rule 19(1) (b) of this Court. It is of course:
to be understood that the reasons as therein stated are
neither controlling nor fully measure the Court’s diseretion
in this regard. Among those reasons that are set forth for
granting review by certiorari is the case where a Court of
Appeals has rendered a decision in conffiet with the decision
of another Court of Appeals on the same matter. We note
that no such reason is stated for granting the writ on the
basis of a conflict of decision between a Court of Appeals
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The patent in sunit in the Adams case disclosed a non-
rechargeable, water-activated battery having magnesium
and cupurous chloride as the respective electrodes. As such,
it more properly pertains to subject matter in the chemiecal

art than in the electrical art, notwithstanding the deviee is

a battery. This Court observed that it was the first prae-
tical, water-activated, constant potential battery. It ex-
hibited operating characteristics which were entirely unex-
pected and surpassed all then-existing wet batteries. It is
to the state of the prior art, however, which helps spot-
light the non-obviousness of the Adams battery. The Court
pointed out that despite a century and a half of advance-
ment with respect to batteries prior to the Adams patent
applications, the Patent Office could not find one reference
to cite against the invention. In addifion, experts had ex-
pressed dishelief in the invention. Prior art batteries from
which the Adams battery was claimed to have been copied
were long before discarded. Furthermore, one particular
prior art reference {foreign patent) relied upon not only
disclosed inoperative subject matter, but was in fact highly
dangerous. An attempt to construet a battery acecording to
its teachings first produced a fire, then an explosion when
the battery was being assembled.

The Adams patent involved the interchanging of chemi-
cals, which were nomn-equivalents, notwithstanding the
teachings, or more correctly the absence of teaching, of the
prior art to achieve the surprising ‘‘water battery,”’ while
Isbell merely incorporated (or substituted) known elements
operating within known principles to achieve a desired re-
sult, which result, we might add, was to be expected. Fre-
quency independent log-periodic antemnas were shown to
be well establighed in the prior art. Ishell was hardly faced
with the same deterrent as Adams, as the Court of Appeals
pointed out (PB TA). To reach the same conclusion with
respect to the Tsbell combination as Petitioner advocates,

«

11

obviousness. Petitioner here is advocating the very con-

- cept denied in Moreton and by the Courts below in the

present case. Petitioner suggests that notwithstanding the
teachings of the prior art, a patent is sustainable for the
simple reason that there was a mere possibility of failure
in attaining each and every objective. In this sense the
term ‘‘unpredictability’’ is not proper. Pefitioner appears
to be advocating ‘‘infallibility’’ or ‘‘prevision’’ as being
necessary before an invention may be found obvious. These
factors have been considered by the Courts. In Naamlooze
Venootschafs v. Coe, Commissioner of Pafenis, 132 F. 2d
573, 575 (C. C. A. DC, 1942), it was stated:

It is true that anological reasoning is more restrieted
in chemistry than in the field of mechanics. (citations

- omitted). This is because chemistry is essentially an
experimental science in which predictions cannot be
made with the same certainty that they can be made
in mechanrics. (citations omitted) * * *. But from the
facts that prevision is not certain in chemistry, that
progress in the chemical art is reached largely through
experiment, and that patents are often upheld where
the inventor stumbles upon a discovery, * * *, it does
not follow that every mew and wuseful result accom-
plished by experiment is patentable (ecitations
omitted).”’” (Kmphasgis added.) '

An illominating treatment on the question of absolute
predietability (or infallibility) is found in Hedman v. Com-
missioner of Patents, 2563 F. Supp. 515, 520 (D. C., DC
1966). The Court there stated:

¢* % * While utmost care must be exercised by chem-
ical patent examiners and other ordinarily skilled
chemists in making predictions based on the general
rules of chemistry, on the ground that even the most
reagonable predictions in this science often turn out
to be wrong, this factor should not preclude ‘a person
having ordinary skill in the art’ of chemistry from
making reasonably based predictions on the basis of
prior art knowledge.
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- With further regard to this alleged lack of predict-
ability, little sophistication is required to dlstmgulsh
between the undeniably true statement that there is no

~ absolute predictability in chemistry on the one hand,
and the erroneous statement that there is absolutely no
predictability in chemistry on the other hand. An
unequivoeal holding to the effect that there is no pre-
dictability whatsoever in the science of chemisfry
would completely eliminate the obviousness test of
35 U. 8. C. §103 from consideration in determining
the patentability of claimed chemical inventions. If
" there is no predictability in chemistry, then no new
chemical invention would ever have been obvious at
the time it was made to an ordinarily skilled chemist,
. and it would logically follow that any new and useful
chemical invention would be patentable. Such elimina-
tion of the obviousness test of 35 U. 8, C. §103 in
determining the patentability of chemical inventions
would be gunite contrary to statute law and to the clear
intent of Congress in enacting Section 103 that the
test should be applied in determining patentability of
every ‘invention,” whether chemical, mechanical, or
~ electrical.”’

Petitioner nonetheless alleges that predictability is a
major factor to consider in determining patentability. How-
ever, if there is no predictability concerning frequency
independent operation for log-periodic antennas, then no
new invention would ever have been obvious at the time it
was made to an ordinartly skilled antenna designer and it
wonld logically follow that amy new and useful antenna
structure would be patentable. Surely this cannot be the
law for, as Hedman states, such a holding would completely
emasculate the obviousness test under Section 103.

It might be well to offer a brief general comment with
respect to the factor of unpredictability. It will be noted
from the cases cited that it iz a factor closely related to
the chemical field. As Ipointed out in Naamlooze Venoot-
schafs, supra, chemistry is essentially an experimental
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Graham v. Jeoffrey Mmufactumwg Inc., 206 F, 2d 769 (5
Cir., 1953).

- With the foregoing in mind with respeet to the record
in the present case, we are unable to understand Petition-
er’s assertion that one ordinarily skilled in the art wonld
have been deterred from making Isbell’s combination. On
the contrary, the reverse is true, and the Courts below could
do little else but hold as they did. As stated by the trial
court;

“Jt is thus apparent that the Isbell antenna is a

combination of elements, all known in the prior art and

also that these known elements were combined in the

Isbell antenna in a manner dictated by a theory also
known in the prior art.”” {(PB 21A.)

Contrary to Petitioner’s assertion (PB 5), the ‘‘theory’’
referred to by the court is identified as ‘‘the log-periodic
theory of antenna design.”’

THE COURT OF APPEALS WAS CORRECT IN DISTIN-
GUISHING THE ADAMS CASE.

One last point we feel should be commented upon with
respect to Petitioner’s reasons for granting the Writ .of
Certiorari is the reference to the case of U. §. v. Adams, 383
U. 8. 1. Petitioner suggests that the Court of Appeals
erroneously distinguished the Adams case (PB 10). Also,
it is suggested that the Court of Appeals mnst have con-
cluded that there was no deterrent which faced those in the
art who sought to achieve Isbell’s result (PB 10). Reference
to the Court of Appeals’ decision will show that the Court
stated that ‘‘there was not involved the same deterrent’’ in
the present case as in Adams (PB 6A). It will be noted that
Petitioner has changed ‘‘the same deterrent’’ to no deter-
rent. Be that as it may, one needs but a cursory examina-
tion of the Adams case to confirm that the Court of Appeals
i8 correct in that the same deterrent is not present here.
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DuHamel strueture to zero; nothing more (R 191). Again,
this is hardly selecting elements or structure arrangement
“‘blindly”’, without purpose. The record clearly shows that
the prior art suggests Isbell’s combination. The only thing

surprising would be if the combination failed to exhibit

the expected result..

Petitioner represents to this Court that others at the
University of Illinois

(% * * tried and failed to achieve the Isbell type
of .antenna * * *7* (PB 9).

Petitioner then refers to pages 103 and 104 of the Record
in support of the statement. Pages 103 and 104 of the
Record are set forth in the appendix hereto (7A-9A).
There is no statement which even suggests the conclusion
stated by Petitioner that others tried and failed to achieve
the Isbell type of antenna. The representation is totally
without support and is an improper conclusion which, we
submit, represents nothing more than the ardent wish of
Petitioner that the evidence and testimony were thus.

A point that should not be overlooked is that at least one
other developed the subject matter disclosed in the Isbell
patent at almost the same time as Isbell. The Isbell patent
application was involved in an interference with an appli-
cation filed in behalf of Alec Kravis and Mathew Fredrick
Radford, Interference No. 92,150 (SR 113). While Tsbell
wag wltimately successful on the question of priority, one
cannot and should not ignore the fact, nor the implications
with. respect thereto, that others had in fact developed the
same subject matter independently at substantially the
same time. The case for patent validity is substantially
weakened by this circumstance alone sinece it suggests that
the means necessary to solve the particular problem is
already in the public domain. dudio Devices, Inc. v. Armour
Research Foundation, 293 TF. 2d 102 (2 Cir.,, 1961);
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science in which predictions may not be made with the same
certainty as in mechanics. However, we are not persuaded
that electrical or electronic subject matter should be con-
sidered as analogous to the chemical area rather than the
mechanical area. We submit that any subject matter in
the - electrical arts is more susceptible to mathematical
analysis than in the chemieal arts, and perhaps even more
than ‘in the mechanieal arts. To avoid making an issue of
this point, we treat the matter as if predictability were a
common factor in considering electrical patents.  We sub-
mit that the same statutory standard of patentability is to
be applied, whether the alleged invention is chemical, elec-
trical or mechanical in nature. Hedman v. Commissioner
of Patenis, supra. '

Consideration of the questmn of predlctabﬂlty has not
been restricted to the Court of Customs and Patents
Appeals and the Distriet Court for the District of Columbia.
This Court also has passed on the question. In Mandel
Bros., Inc. v. Wallace, 335 U. 8. 293 (1948), this Court was
faced with the question of whether it constituted patentable
invention to combine urea with a solution of aluminous
sulphate in a cosmetic astringent preparation. The Courts
below held that the use of urea as an anti-corrosive agent
was a matter of publie knowledge and that it had previously
been used as a corrosion inhibitor in eompounds other than
antiperspirants. Nevertheless, the Respondent there, as
the Petitioner here, argued that the prior art was irrele-
vant, for the teachings, if any, would not have led a chemist
skilled in his art to undertake the experiment which re-
snlted in success. What is particularly significant is that
it was earnestly urged that urea combined with acid salts
brought. about a result contrary to what a skilled chemist
would have concluded. Ergo, it was a ‘‘paradoxical’’ result,
unpredictable by a skilled chemist. This Court addressed
itself to this argument and stated at page 295:
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““But we think that the state of the prior art was
plainly sufficient to demonstrate to any skilled chemist
searching for an anticorrosive agent that he should
make the simple experiment that was made here.* * *
As the United States Court of Appeals for the Second
Cireunit pointed out when this patent was before it
¢% % * gkillful experiments in a laboratory, in cases
where the principles of the investigations are well
known, and the achievement of the desired end requires
routine work rather than imagination, do not involve
invention’.’’

THE ISBELL ANTENNA WAS OBVIOUS TO ONE HAVING
ORDINARY SKILL IN THE ART AT THE TIME THE
ANTENNA WAS MADE.

It should be noted that various statements set forth in
the Petition have no foundation in the record. Petitioner
contends, for example, that without the purported method
for designing frequency independent log-periodic antennas
relied upon by the Court below, there is no basis in the art
for combining elements to make Isbell’s combination (PB
8). We gubmit that this is inaecurate as well as an un-
warranted play on words. Petitioner states that there is
no method of designing ‘‘frequency independent log-period
antennas’’ because it cannot be shown that one can prediet
with absolute and unswerving infallibility beforehand that
all such fabricated log-periodic antennas will exhibit the
desired frequency independence. However, it cannot be

contested, and the Courts below so found, that a method

of designing log-periodic antennas did and does exist
(R 177), (PB 3A), a method which was well known in the
art., Accordingly, there was every basis for combining ele-
ments to arrive at Isbell’s antenna based on the teachings
of the prior art. To arrive at a log-periodic antenna one
must employ the design principles set forth in the known
theory of log-periodic antenna design (R 177) (PB 3A),

N
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deliberately, or at least unwitt-ingly.,'_but applied mever-
theless.

To say, as Petitioner contends, that an antenna designer
was faced with the problem of selecting blindly the single
effective combination of elements from some vast number
of possible, but inoperative, combinations is not true. The
very most than can be said of Isbhell’s development is that
simple dipoles were substituted in lien of folded dipoles
incorporated in a prior art structure (the Channe! Master
K. O. antenna, for example. R 197) which embodied the log-
periodic design principles (PB 64, 8A, R 35). The record is
clear that simple and folded dipoles are electrically equiva-
Ient and have been utilized interchangeably by antenna
engineers (*SR 49-51) (SR 131-142) (PB 6A). This hardly
is selecting ‘“blindly’’ from a ‘‘vast’”’ number of possible
combinations. Nor is this the only means of arriving at
Isbell’s combination. The trial court specifically pointed
out that the Isbell patent will result from a combination
of a prior art dipole array (Katzin Patent) and the trans-
posed feeder line (Channel Master K. O. antenna or
Winegard Patent or Koomans Patent) when the lengths
and spacings are adjusted by the known log-periodic
theory of antenna design (DuHamel & Ore article, R 177)
(PB 20A, 21A). This is hardly ‘‘selecting blindly’’ ele-
ments and their arrangement in an antenna structure. Even

the excerpt from an antenna engineering handbook (R 191)

referred to by Petitioner in its brief before the Court of
Appeals in support of the position that the design of fre-
quency independent types of log-periodic antennas gen-
erally cannot be considered entirely predietable, points out
how simply and easily the Isbell structure is derived from
the prior art DuHamel structure. We are referring to the
excerpt from Jasik’s Antenna Engineering Handbook (DX-
A-10b, R 191). It is there shown that to obtain the Isbell
dipole array, one need only collapse all the angles in the

# 3SR—Supplemental Reecord.
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IN BANG
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. INTRODUCTION. -

Now comes University of Illinois Foundation, plaintiff- . S
~appe}}ant and-respectfully petitions for rehearing in bane . N
" of the Court’s decision of September 30, 1968, which af-
.. _firmed the District Court’s ruling that the invention eovered
- *.~ by the Isbell patont in suit was obvious in view of the prmr B
o art, and that the patont is therofom mvahd

.- _Appéllée.‘ } F
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- This petition is based on the follow’iné' points.
1. The standard of obviousness apphed by the

Ul Court is improper and will result in the complete des-. .
. & ¢ truction of our entire patent system. If the mere fact . <~
. that known elements are intentionally combined ren- = = -
' ders the combination uanpatentable, even though the =~
_ - result:is unpredictable and the combinakion is made B
- without a reasonable prospect for success, then only
-~ accidental discoveries will be patentable, because there
o are no new elements which can be combined. o

A 2. The Court’s allegation that ‘appellant did not
-t claim’ the patenfed invention to ‘‘embrace -elements,
. having an interdependent functional relationship’ is .
%" erroneous. The decision of the Supreme Court in -~
., o United States v. Adams, 383 U S 39 (1966), is fully' .
T apphcable to f.hlS case.

s




 ARGUMENT, .

- I THE GOURT APPLIED THE WRONG § TANDA"?.D 'ro B

THE ISSUT‘ oF OBVIOU‘-‘N"SS

- The. 1c>f=‘—per10c11c: dipole antenna arr ray ‘covered by. the
Tsbell patent in" suit is admittedly a combination of old ~ =
elements. Inits deemon the Court conceded the fo]lowmt, S

!|=

Iog-penodw antennas,

“t,. 2. The individual elements of the Isbell antenna T
L ';-_«f”._‘array could be connected in countless combinations and - |

variations. invol‘vino' the selection of these elements,
‘the manmner in which these elements are combmed and
the size and spacmo- of these elements

by Isbell.

o _; Unpredlcta.blhty of Result Cannot Be Io'nored in |

Determmmo' Nonobwousness

The Court dismisses the unpredmtablhty of Isbell’s in- .

. vention as merely tending ‘“to obscure the true issue of

- ‘nonobviousness’.”* Granting that the statutory standard . -
" is “nonobvionsness,”” appellant nevertheless submits that
predxctablhty is’a major factor to be considered in resolving
“the issue. - As the C. C. P. A. said in Applwatwn of Pafntzer,'

—341 F.-2d 121, 126 (1965):

: _' i1 44T other words, an mventlon can be said to be obvious R
i if one ordinarily skilled in the art would consider that -

. it was.logical to anticipate with a high degree of .
probnbxhty that o {rial of it would be bUGGOSbful »o

1. There was no reference teachmw the des10'n 6f

- 3. No one could predmt Whmh if any, of these o
- countless comblnatlons vmuld give the results obtamed o
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' sufficiently diseriminatory. - This is & most unrealistic ap-
.. proach to the results of ‘research, which is contrary to
-+ statate (35 U. 8. C. 103), which provides that ‘‘Patentabil--
o ity shall not be negatived by the manner in which the
" invention is made.”, and one which has been criticized

- by the courts: Tn Application of Tomlinson, 363 .24 928,

931 (1966), the C. C. P. A. rejected the argumeént that

.. the invention involved only *‘routine experimentation?’’,

o sayings R T A

o compositions and methods, not of the direction to be
% taken in making efforts or attempts.  Slight reflection
... suggests, we think, that there is usually an element of

~_+obyiousness to try’ in any research endeavor, that it

i with some semblance of a chance of success, and that
..+ patentability determinations based on that as the test
<" -would not only be contrary to statute but result in a-

el In the present case, there was no indication that Isbell’s
. combination of elements was any more worthy of research

- -than any other of the countless combinations which could
"' have been made. Further, not only does the record show
“,""" that others at the University of Illinois tried and failed
" {o achieve the Isbell type of antenna (R. 103, 104), it
“also shows that there was a sorious need for such an an-

-4

- In this case, not only was there 10 “Ahig'h_ aeg_re'euof

., probability’’ of success, exactly the opposite was true.

. One skilled in the art who might have conteraplated making

... Isbell’s combination would have anticipated failure with a
©. high degree of probability.

The *obvious-to-try’” test applied by this Court is not

:_' ¢«Qur reply to this view is Sim;ﬁly_ that it -be_gs-=the'
question, which is obviousness under section 103 of

is not undertaken with complete blindness but rather

marked deterioration of the entire patent system as an
ineentive to invest in those efforts and attempts which
‘go by the name of ‘research’.”” (Emphasisin qriginal.)

'!N
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'tenna which others had failed to satisfy (R. 123-125). The .
fact that this need existed and that others had not even .
pursued the idea of a log-periodie dipole array, is an . ..
additional indication that such a pursuit was not obvious. .- ;"

- &

. 'Without the so-called ‘‘log-periodic theory of antenma .

. design™, which this Court found the lower court erron- |
- eously assumed to exist, an dntenna designer, at the time - : R
| the invention of TIshell was made, would have been faced. = = . -

with the problem of selecting blindly or by trial and error,

.- thesingle effective combination of elements made by Isbell -

- from.the vast’ number of such combmatlons -which could A

. bé made and which would mnot work. Further, the = ey
‘log-periodic theory is by no means the only. approach to o

- antenna design. There were many: other basic approaches - =

‘. from which the designer had to make a ‘selection. The. - . '

" Court of Appeals for the Second Cireuit held in Frawk W. 0. 000

' 'Egan & Co. v. Modern Plastic. Machmem Corp., 387 F‘n '_ PR

| 2d 319, 323 (1967): A RO

o an. %% Ag Judge Learned Hand phrased it in B. G’ G‘orp
LV Walter Kiddie & Co., 79 F..2d 20, 26 USPQ (2 Cir."

. . °1935): “All machines are made up of the same ele-
""ments * * * But the elements are capable of an in-
* “finity of permutations, and the selection of that group

“ which proves serviceable to a given need may require = T
".a high degree of orwmahty It is that act of selectlon L

whwh is the invention’ .

'-.One.,--SkilIed in the Art. Would Have Been Deterred From - _' SR

Ma.kmg Ishell’s Combination.

In its decision, this Court distingnished the decision of .~ =~ 7V
_ the Supreme Court in United States v. Addams, 383 U. 8. AT
“'89(1966), on the ground that there was no deterrent which o

- . faced those in the art who sought to achieve Isbell’s result.

1 It is respectfully submitted that the Court erred.

- Rather than hmrmg a rcahonablo pxobpcct for succcss o

o
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 in designing a log-periodic antenna, one skilled in the art - o

" would have expected failure and thus would have been . -
_ deterred from even making the atfempt. ‘The knowledge

. that only a few successful log-periodic antennas were found - - .
' among the many log-periodic structures- which had. been
. ~designed and tested is, in effect, a teaching away from .
" such structures for one seeking o design a frequeney . . -
. independent antenna. What is obvious to one skilled in the ° S
. art depends, of course, on the Inowledge possessed by those RN
- gkilled in the art at the time the invention is made. This -

- ¥nowledge would hardly suggest that a log-periodic strue- =
 ture employing simple . dipoles Would obviously functmn :

" in a frequency independent manner. : ‘

It THS ISBELL INVE NTION INVOLVES ELEMENTS HAV- o
. ING AN INTERDEPENDENT FUNCTIONAL RELATION-

. SHIP.

. The Court erred when it statea in its opmmn ‘that 'no-.
- claim was made that Ishell’s combination involved an
" ¢interdependent functional relationship’’ of elements. Such
:" a elaim was made on pages 17 and 20 of appellant’s Brief =
. and on pages 6 and 7 of appellant’s Reply Brief. More-
o - over, the decision of the Court, page 7, footnote 5; shows, :
“ in the" words of defendant’s president, the interaciion ]
: which always exists when several elements of an antenna R .
: are placed too-ether S SO T

.
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o Of Counsel;

| CONCLUSION.

It is submitted that'the‘pres'enf -case-pr_esenzts an .,éxact DR

“parallel with the facts which faced the Supreme Court in

~.the ddams case. Iere; as in ddams, a combination of ele- -
. " ments was made, in spite of the knowledge and predictions .-
- of the prior art that indicated failure, to achieve an un-
predictable result involving the interdependent funetional -
-+ .. relationship of the several elements. The decision of the
_*" Supreme Court in the Adams case is therefore fully apphc- :
" able. to the instant situation. : : .

- For the foregoing reasons appellee requests an oppor-_ _' o
B tumty for a rehearing on these points.” Because of the . "~

- fundamental nature of the question presented, it is re-

- quested that the rehearing be before the entu-e Gourt )

R __31tt1ng i bage. - -
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