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For too Iong, the field of TV an-

. tenna design has followed narrow
. limits set down decades ag@ by early
developers. This is usually apparent
. to the trained eye. Behind many va-
riations in’ element number ‘and lay-
- out.lies the familiar yagi. :

Designers have displayed much in-

Prof. Paul E. Mayes

genuity to escape the yagi’s inherent
limitation, frequency and selectivity,

and adapt it to broad-banded per- -

formance. But the attempt to widen
response leads to e¢ompromise—the

- engineering dilemma in which gain is
" played off against bandwidth. Re-

sponse curves show it. Peaks and val-

leys prove how elusive the ideal an-

tenna can be.
Which route must the commercaal
antenna manufacturer travel? How

ean he pin down new concepts - that -
lead to high antenna gain,’

constant

T Y

impedance maich ‘and good fro'nt-to-.

back ratio distributed. smioothly over
large regions of the VHF #nd UHF
bands?

The arswer, for some, has been to
expand an engineering staff and rele- -

gate it the task of producing some-

thing new. But doesn't the history of
" antenna -design sugg‘est otherwise?
CWith- talented engineers and fine fac-

ilities, innovations that touch off
broad, fundamental change rarely
spring from the commerclally orient-

‘ed lab.

A Freth Approach

We can only speculate on causes:

the pressure o produce practical
units ready for market or perhaps the

* formidable task of designing whole

antenna lines based on known prin-
ciples, Whetever the reason, it is
clear that a fresh approach is in or-
der,

It is no secret that many of today’s
fundamentally new concepts arise
from basic research. Consider any-
thing from the talking machine to the
transistor, and chances are 'that orig-
inal thinking for these valued devices
sprang from the creative rambling
that characterizes the research lah.
For it is here that the engineer is
free to abaridon the convention of his

~time and stnke out ln untried direc-

tions.
Few will dispute the ‘number of
practical - solutions and hardware de-

‘rived from original! thmkmg dotie in

the research lab. Gove:'rnment and - de-
fense-based industry aftest to-this.

But consider private industry intent

on improving products for consumer
use. How ean it tie into the engineer-
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JFD Ant.enna Lab

ing pipeline at the pure research
level—unassisted by outside subsidy
or gevernment contract?

Must'it underwrite the vast. ex-
penditire . that typifies the researeh
progfam, or await shakeout from

military and space developments that:

filter down to civilian industry years
later? In"JFD's” searck for -antenna

- technology on the breakthrough level,
“we discovered what may be called a:
‘“hidden resource.” It is the basic re-;
search program of & great university..

A Hidden Resource

This is not an exploration into the
academic world in the usual sense.
The alliance is not based on. college
courses for engineering personnel, at-

tending seminars or surveying tech-''
nical literaturs in the field of educa-
tion. Far more dynamic in its ramifi-.
cations, it prompted the creation "of!
the JFD  Research and Development:
Lab and a wunigue relationship w:th'

the University of Illinois.

It represents, for the first tlme, an’

effort ' by a TV antenna maker to .
ward the. state of the art. .

probe utterly new areas of technology

without the llmltatwns lmposed by

the past.
Fstablishing the lab was mot an

overnight feat, It emeorged from a’

sequence of events that drew together
the university and JFD during a leng-

thy, evelutionary process. But ﬁrst a
look at why JFD directed its ‘atten-
tion to the academic world at alk

Engineering College_a

The engineering colleges have em- -
erzed as the hub of today’s most ad-
vanced and exciting technology. This
has long been recognized by the U. q.
Government, which has expressed its
confidence through sizeable R&D ‘con-

tracts.

This is suggested in the words of a
leading - educator, Provost Frederick
E. Terman of Stanford.. He says:
“Education is perhaps the most signi-
ficant factor affectmg the future of
electronics,

- “Universities can, prov1de 1ntellec-
tual leadersh:p-ﬁa point - of focus.”

Given these heady' ideas, how :could
JFD translate them into working re-

ality and apply them:to the every day -

problems that yielded to no conven-

- tional solution?

Pomt of rncus

- It’s easy to see why our’ “pomt of
focus"_came to rest. af ‘the. University
of Illinois. For years the university's
Antenna Resparch Lab attracted the -
attention of professional engineering
circles ‘and the antonna field in gen-
eral. Tt is ranke.l by‘ many as one of
the two top antenna:research labs in
the country, H rotiin the. world. Tm- -
pressive ‘work was bemg done hére—
the kind of resrarch tha.t promised to
upset exlstmg concepts end . establish
the guideline: for the much sought-
after :t'requcncy 1ndependent antenna.
'l‘he 1mlecat10ns were ‘enorinous:

' Tt is. 4 imatter of: htstory now that .
the Umvers:ty of Tllinois’ antenna lab,
working under Govemment contract
produced the log- perlodlc antennas
that have : 51gn‘1f1cantly pushed for-

Here were techniques that broke
the 2-to-1! frequency limits eof ea.rIy
vnde«band antennas Indeed the new
deSIgns suggested the theorehcal pos-
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sibitity of 20-fo-1 bandwi'dt:hs with no

sacrifice in pattern, gain and. iniped-
- 1f “the log-periodic formulas -
¢ould be applied to the TV engineer’s:

émce.

problems, here would be the long-
awaited break-through. .
The university was not unaware of
i the corsiderable’ impact ‘its findings
: 'mlght have on commerzizl antennus.
. Neither was JFD. After nEgotlatmg
and winning exclusive rights to pro-
duce the log-periodic, ' JFD set its
- engineers to .the task -of producing
" commercially feasible designs.
After'a year of lab and field test-

ing; the LPV line of log-pericdie TV -

antennas appeared on the market. Its
‘wrusnal’ engmeermg fulfilled the ear-

'."ly promise of = broad-band TV an-.

tenna with' performance compéarable

to that of a 1-channel yagi of similar-

size,
-So well did the caoperahve venture

| with the University of Ilinois suc-

ceed, that JTFD): decided, to find a
. niethod of “prlmmg“ cumpdlable
i breakthroughs in antenna- techniques.
 The answer: materialized in° Decem-
ber, 1062 with the opening of the
JFD Research -and Development Eab.
This ‘was no mere appendage to JFD's
exizting . engineering facilities. The
! néw lab was not intended to duplicate
" something already -in existence. ‘Rath-
er, it sought to penetrate”’ the - fech-
nolcglcal wealth proved to exist <at
the acadermnic level. The lab was situa-
ted on- the University of Ilinois’
home. ground; the Champalojn-Urbana
i mrea.
. . The array of engineering talent
' now within easy reach was impresgive.
: Tt was possible to secure the services
! of Dr. Paul E. Mayes, whose pioneer-

. ing work as co-inventor of the log-.

- periodie ve-inforced his prominenie as
. a distinguished antenna authority.
Named as consultant:to the. new
: JFD lab, Dr. Mayes’ credentials ave
i outstanding.
-The project engineers se]ected for
'jthe JFD a.ntenna lab were Marvin

_Fastman and Ronald Grani, also pro-

minent in this field.

Under the direction of Dr. Mayes,
both -are now at work on further com-
mercial developments of the LPV
principle..

A significant ‘advantage of situat-

ing the JFD lab near the university"

is reflected in the caliber of its tech-
nicians. Comprised of graduate stu-

dents” and seniors in electrical engin-
eering, these men are he eqmvaient'
. of junior engineers. ’

The staff is comp]et_ed by.severa]
full-time engineering and manage-
ment personnel,

" As in any lab; contmulty of re-
search is a key factor..Thus, the lab's
greatest resource—an. maginative and
competent research. group, headed by

& prominent -authority—had been’

welded, into & team possiblé under no
other set of -circumstances.

The physieal plant for the JFD lab
is located at Champaign, it is equip-

ped with the modern test apparatus
needed for developmeént’ of antennas

in the’ VHT UHF portion of 'the spec-
trim.
of indeoy fledr =pace with 4 flat,
cleyated roof for.outdoor tests. Atop
the roof are three towers and rotators.
One Tl-foot fower supporis’ a. mast

for mounting up to foer antennas

side by side during comparison tests.
There is & positioner which holds an-

tennas ‘in 'a reflection-free position’

for taking such readings as input $m-
pedance and. VSWR. .

Tor outdoor tests, one or a combin-

ation of techniques determines signifi-

cant ‘charaeteristics” of antenna pers
formanee. With ‘an antenna held. in a’
;reflection-free position, lecher line, di-

agraph and slotted line yield informa
tion on VEWR and impedance, depend—
ing on antenna fype.

Indoors, lab facilities are similarly
extensive, Here is contained instru-
mentation for elaborate feste and

- measurements, There is a complement-

of woodworkmg and machine tools that
enable the technieian to fabricate
actual-size ' or scaled-down antenna

~maodels,

The deyelopment of an antenna at
the lab usually commences with a set

of specifications. After study, the en- .

gineers decide-on & ccnﬁgura’mon best
suited for the application — TV, FM,

or & combination type, for example. -

A tentative design is drawn up and

" models are constructed, These will be.

used for patlern measurements in free

space and to determine input imped-

Lab Technician at Test Bench on Roof”

It occupmS 2,000 square feet

ance.
ment, tests can he conducted within -
the freguency range of 50 MC.to 27507
MC. If the operating.-bhand. of an an-
tenna falls outside this tange, scile

With' the lab's preseat’ equip-

. factors can be applied to bring €h‘e._
. model ‘within -the lab’s test eapability. |

Next, is-actual checking of  free-

"space radiation to discoverif the mods

el will mieet pattern and gain- specifi-
cations. IT these factors are satisfac.
tory, impedance measurements follow.

- ‘After # series of tests prove that &'
. full-scale antenna will meéet specific’
cations, engineering drawings are pre- .

pared. - Construction of ‘& ‘prototype
may follow, or drawings forwarded to
JFD’s: main facilities for fabrication -

“From this peint on, the new antenna

type is advanced toward the production -
stage by the JFD engineering staff at’
other locations:” Foliowing an mltm]
test'ran al the factory, samples are re-
turned to the lab to check whether. .

. production units agree with the anfen..

na's ongmal specifications,
In the interest of accuracy; the lab. .
has even developed a sophisticated in-

strument of original design.

Consldermg the lab’s brief hlstory,'
its work has. a]ready proved producs
tive. The number of varied and diverse
antennas to merge from the log-peri- -

-odic formula’is surprising. Inttial work.’
‘produced six LPV. models designed to -

cover all existing eonditions. éncoun-
tered in VHF-TV .reception.. A neéw
generation has appeared. Intensive re-
search hag made possible the applica..

" tion of the log-périodic Concépt to new
" and gpecialized areas of reception. '

One. is FM multiplex sterea. ‘The
problems in sterec signal piekup are
well known : deterioration due to mulgi-
path propagation and reduced range.
A new. LPV, expressly for multiplex
stereo, has the sensitivity and directiv

-ity needed to counter these limitations.

And the growing. field of UHF TV

. has similarly commanded the Iab’s at-

tention. Six new UHF and UHF-VHYF
models will soon provide considerable
fiexibility in handling the elusive sig.

" nals common to UHF reception.. There

is even. an indoor LPV unit with gain
comparable to thal of a roof- top bow- -

© tie.

The lab’s future looks promising. As

. it eontinuves to translate basic research

into practical design, its engineering’

sophistication further . ehallenges  the
- boundary defined by the state of the

art. Judging by the lab’s past perfors -

c.Mgnee, we can expect that the JFD- -
University of Illinois partnership will .

produce even greater breakthroughs

m antenng fechnology . during 1964,
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e Octobcr 14, 1_‘_964

Mr. Ed Finkel _  UNIED STATES DISTRICT COURT ™" ~7~wre micToiry. rniet
" 3JFD Eleciionics Corporation -  NORTHERN DISTRICT OF ILLINOIS
15th Av enue at 62nd Strect ' BEFORE JUDGE HOFFMAN
' Bz oo».ly"x, New YOI‘l\ 11219 . DEFENDANTEX.NO._ -
_ ' - DOROTHY- L. BRACKENBURY ..~
Dear Ed: : . OFFICIAL COURT REPORTER

1 meant to.answer your ‘October 5 letter bexore th1s but I wanted
to check the statements with both Professors Jordan and Mayes and they have
~ been very much involved in an Electrical Engmccrmg mectmg this week: w}nch
l.ch me from getting together Wltb them. .

Iam send:nv you the comb1ned oplnlon of Mr Jordan, Mr. Mayes

+oand M;. Samuel B Smuh in which I concur.

Page 1 of your letter, paragraph Iis satisfactor'y.

- We ask that you eliminate parégrép}1 2. 1 think it can be rephra':sed'
" but Mr. Jordan objects to it.because it indicates that the entire research program
was deqwned for the henefit of JFD. Why don't you try this one over again?

‘ Paragraph 3. Would you please change it to read '"Adapted _
. from rescarch results of the Antenna: Laboratory of the Univer s1ty of Illmo;s. ‘
Paragraph 4. This is troublesome becau::c of the use of the word -

”patented" and Mr. Smith tells me there are legal reasons: Why this should not .
‘be used. ' '

o Paragraph 5. We should like you to change it to read NLPV --
_ is des:gned from the Antenna Research Laboratory of the University of Illinois.
The reasonwe suggest this is that, originally worded, it implies that the
-Foundatwn is m the manufacturing business. '

_ Pade 2, pa.ragl aph' 1. We should like to have it changed to read,
"The first TV/FM antenna based on the geometrically-derived Logar:thmlc— _
Periodic scale devéloped by the Antenna Research Laboratorles of the University

of Illinois and usod in satelhte telemetry'

S , Paragraph 2. We ask. you not to use this one. It is good advertising
- copv. I think it could be rewritten and modified. -

Paragraph 3 is satisfactory, "

Ty e e e T
By T e
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1 v, Ed “*mkel B . October 14, 1964

Pa adlamh 4 is untrue., The Log- Penochc LPV f01mu1a is not -'
T opa atentod. Patents are issued. only on the siructure whichawas. bascd upon’ the -
- principle covercd by ‘the formula. This paragraph scems oh]cchmmblc frorm a -
legal oLa,nthmt Why don't you rcwmtc it and 1c=;ubm1t 7

»

: P;ara_graph 5 is satisfactory.

Paragraph 6. We should like to have rcwritteln‘ as_follo‘.x:'s_:'
"Slgmflcant New Pr1nc1p1es Developed by the University. . . . -ete.”

Paragraph 'l 1s “not. true.. It wasn't the Umversﬂ:y which - con-
ceived the' 1de.a ‘but the people in the Antenna Laboratmy You may want to -

resubmit a paragraph similar to this. |

- . Page3. The paragraph on-'th_i:é .p_age is Satisfac'tory.
. Best regarcié!

Cbr_di_ai_ly yours, |
_ _\- SN (\'i,_ . .

. . e
b

‘ James C. Colvnl
" Exécutive Director

hfeley pw

: cc Mr. Samuel B Stnith




PRl Pt NS -l
) O\‘\?\". r:

’ ) \C;‘?SC“ \\0\ - :
0€ p‘\‘\ o S

«P\«’ IR P y

L 6@-&0 Dg-.%. St :

PN et (')4 - e

) %\ " -\ )

3‘0‘ . 3?30 < ,\*\\\ gc?f‘(f\\ 93'55" o

' P\\\\f‘\ s ?‘_-‘i'\sx?p e :

: D : W \3?\ '

(‘_& G QM . - .

{)ﬁf QO\:‘%\%\‘\\V L

S Apzi 2, :

- +

Mo:-_‘a.a, Siaith & M:r*o nail’ -'5‘
.‘)O ‘J’OG 9 I‘--O.._ ».\. CO& ":

Chicago, H-.ii:mm

™,
SO INC T A

Aitentlons M, Sama SmalinT '
P B . RO' U;_:wo..ou.j of Hiinoio i
- ‘ - : - ' end LDV
‘ i Deas Sanu
: Inx o‘*y to yours of Apzil 188, § cuc‘c.,o O ac‘Jl“io....:le
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Mr. Sam Smith GCO-. e

a3 ¢ tho. preoent ti imo we aro not sc”lng any prodvects
that come wndor tho Dyc.c*:\, Dullamcl and Isbeoll
pg... 5. Howover, in the very near futuro, we intend

fioring o .r,o"r perchhc 'l"'arm'*ozd indoo" antenna whlch- o
. I"._Ll feels comoen undor tho .tsboll pa..o*xt

Itoest thio is tho infox mation you deoircd. o

- Bindagt regozda.

- Sincorcly,:

Ed Finkel

Effos _
ce= . Mayoo
- J. Gelvin
5. Fobow
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IE:y Gl are mc:fﬂ,’hm, B’H}Lm, Periodic
LPV's, no doubt you will agree with
this vepori from B. 1., erﬁe alead-
ing TV antenna service-dealer of
Charleston, West Virginia—a problem
reception area,

“It beats @lf, Tt beats everything that
I have ever seen. Mot only &hat, but
this antenna is betler than 6 db belter
shan the best that I have installed. 1t
pelied in e consistently clear piciure
fram Columbus, over 134 miles euweay.
wwn wwx 2z “IPs just great on color
—furns browns inte real reds, faded
bluisk greens into brilliont greens, and
completely eliminaies the chronic
ghost problems we have been suffering
from in this gred”

¥¥ e} hepe Heen in this business since

1948, whick is o considerable time,
particulariy in the vallzy, and have
vel lo see any gnienna, ceen near fo

this log periodic untenna in perform--

ance of the things I have wanfed.” "

by he

log-perindic
tie on cumborsome antennas with
their *Chinese puzzie” combinations

of collectnrs, divectors and refleciors,

Mow a single precisely-enginecred an-

Adenna—the frst based on & geometri-
Ccally-derived logarithmic scale--ac-

tually funes itself to the desired
channel for unprecedsnted perform-
ance in crisp black and whiie or
stunning color —plus F BTEREQ.
Is it any wonder that never befove
have so many - insfallers and techusi-

L% blows thewhls-  clang so quickly a

£y E.g'hg ?
.L’ﬂ iﬁ‘.: "L.e ,'iL.E

celaimed @ i’v dn-
tenna?

We woudd Hke o 1ol you wmore about ]

the LPY, and how s frequency inde-
pendent characteristics, have broken

through distance, ghost and interfar- |

euce barriers to bring clean steady
pictures into previeusly ible”

rrooss]
areas, Write today for your Jog peri-
odic LFPYV Sales Kit. Betier yet, ~alk
vour JFT distributor and try e gt

it

“our money-back gusrantee of a better

picture, You will prove it to .,r'y-n'seii'

W{;‘Dﬂ
exgor D

SRR P11 168 |
{mn DISTRICT OF &LL\NOl_s
SEFOREJUDGE HOFFMAN

et

»’E,‘{"';O-—-* w

o

i
i
o)

Univ
ing in k;s,i:

Developed | s}y é;@e
atory—Now Sery

I'TV by JFD! THE 106 PERIODIC LI
i

OF ANTENNA COMPROMI
ONE S

E*?Tr"
.44 ‘ﬁ

Harm
?efiﬁééi:

LPVIT 1@ active (otf und Divactad Systomnup to 175 sollss
CLPVI4Y Y5 Adtive Lol ona Bisector System-—up to 150 wilos

E,i“,’}i. "R Betlve Call and Diesctar Sysae-n«—-up 10 125 mites
APVES 7 ativn Gt and Rirector System-—up to 160 milss

L,?V"ﬁ: T A:Eive'{eif Systisi—vp fa 75 mides

EPVdr 4 Aotive Gl Splam—up 1o 80 miles

ICALLY FORMY
%?é’;ﬁ%é’é‘é N %ﬁa’lﬁ‘ ISFES ANE m

Celin ‘_’ far ?zmcagjﬁéﬁ%
Third H: ATRICR %é.t 'éa. des f@“ Ut “’%ﬂ@%

g
o

o
i

g
st

it
e

=%
&
iy
i
st
frr
el
P
L

he

.....ﬂ
,;..mga.h
’“"' oot

.Saqmﬁz sl S
§40.95, fist
$30.95, fist <&
$24.95, Bist
$21.95, Bist
$14.95, fist

£

& 15th-Avenue at 62nd

Sireet, Brooklyn 19, MY,
JFQ Flectronics-Southern Ing, Bxford, North Coroting
AFD intzrnationat, 15 Moore Steeot,
E”'éi,ﬁFﬁnJFD Canadia. Lid,, 31 Molormack Strm.l. Toronto, Ontario, Canady
%@’gi@ 401144 W. Hastings Strett, Yancowver 5, B8.C.

Mew York, MY,




n2 {54 ditect dpg enuart au% n‘ the 9gavithmiz 1- For ey aaration of (hg it LP\. 11 s ggﬁ tow band: The
r inn weed o e 1 2 Tlidg basie} lerper dinois selis reztraly o Sie low band TV feequincies Al
dosiyn i3 FRIGUINCY {HUEHH[ EHT I: wWorks ke B eonisai] thee fandamsente! feaveiangth, KON Bach sal, one ;ppgaﬁ el
avaguide 1 yield atmest congtant gain, malched impedance 204 the prestest amaunt of signa) for any pardicula? chasne), ndisss
nal polar patte: I ELIGHs 2h extrmamr w.:s pasd !_'l‘,)Ci"S puti in 605 more and L noxt teg ,gmmi 3‘) 1(-v*'m,
3 Hye dipalay vepsking 99 dach chanast wilh tq.r:.ta,l{
hepaante gin & Bigh gain,
oot e TSR sirrond Frtribesiion on fuddemantal 577‘5‘3'5.

On Sha Igh Dand: The fiurd harmense, s‘.t‘-! formms ot the ey 9
7 channal 7 snd pa fhe frequancy (noréasss dewgsd

Dipale version ¢f spleal antenna Bos dlomends whoss ii‘r‘.q%": ant

Ll [
spacing @ deteaminzd by -fermuls derived beors cosiesl spiral ,:h"u'r'sgf 13, the ﬂr-g o faovep b rr_‘- the petx B ind
genmelry, su. ol anlenng sels fike 2 spital with purts ol whils's onracna, §t s this ringae e::'m. WigkSuseantens gl
f- : BT sm;. & logaiithats sru.m-« muliiplisg Le* oy dipies tﬂgal mki':h 3t 334 ¢, g_gﬂr o g Lot ”% PPN TN
ailive ’I‘Lﬁh“‘f?"ﬂ?‘ eils for eqch freguanay. £rosi shatpen farward eotlern aid snf ?ea% gerformants o

a3z lasorly 2 15D gegree phaseoshiit pefwosn eplivg VHT TV s,
'35’9!3 signaly fteimn tess, “reinfaenes siznziy fram f-aﬁ! wmwm:r.{mrus #he surrest a’efm‘.rf.n’;eﬂ faf Hhe Fisd I'w-ﬁ;wc
merdo which will be raesived an off plamants,
wwwwwws Predicaifes e gntive canden for shencet I, fa.s thy diffars
[ : ' B - ant afficionciar with wrhich o alzmonis of thy VA1
SEDs L?(V w?&?ﬁ” TV :q‘riI F g‘lgg m-[? step ,lﬂi(nrlf_.,,]q,:rbsiﬁ* . - usf oa chomnel 1
as‘n ass dronl-do-Back i while maid ﬂrn g frad nrr,-- 'rrig. YA actual gain rutves mansured & 01} in th ‘:_n
N B b S M e e
m-rr s Forwatd Bogen e ﬁa:;; dirzn tw.?r helging 1 ne m-pa,e i M.:;gmj f 5112 25 m:m'tr wil] alin lse a;ja,)i'ﬁ hr Lh? aqf
matits and adfueent shannel Intbrigrence. Forwarg V gisoerseite § Gl SRR o petladic LEV'S |mhedence, patit sRlteTns s
d?? > f triot tefo L”gh Mnd g0 by ”93“‘""*’ 85 1 jranttg-baik paiit 72 miua;w enstanto wilE main Bg aaeh
P . . . chonnel as high 85 dhat durnishsd by & comparabie-sized sing
ehanns! Yag : - o

AT REE
E.;r’? ,nzsme in-thg LP& seiag cobista of g array of resenant V. -dipelat and wessed phasing bars, tr.ruin' iing & group &7 “eolis,” Tha size of zask coli da"fz‘irs fm-r tha oz b
whitle fatter) For awy a'(li}ih&?{ ragusnny, the act vs wortion of the-antoans genieis o tha rezanant dinsiz Lagual to one-ball www'mgk‘v a1 taat Freguoniy), with the 2djacent ciements
236 at.»!b!}‘i’@ sw“ift 2 signal enwrgy, The recenangss of adjecant asils avkliag, Yo thal &s the frequensy w 48505 of desfessds, i is transfaired & 71.:»{'!5?'}’ froam gne cali Ta REEREE
in efect, i sipnal is pansed iong ag the renuency incrazses-- the aclive ores meving foward e apss ar small pnd —naYl B0 fusdamanis) hatmonis reaches sas and, the cingr rnd
arpyanchas rasanance ja the thisd. ;zar:'mm Converfions! wige-Ragd anlenrag ace ke rows of eonpa.tmants, 5 7cr azrh thanns) dasirsd, wil sarg i:l.laf’z. THe tog-geariadic Rﬂ’e‘:"."’d i3
o lika # continualiy mm; g,»;t that gecante smanthly ahy fFanuanty thel ogs shasrf,

; ‘ - SEE THE 0 LOG-PERICRIC LPY AT YOUR I72 DISTHIDUTOR NOW-—AND BETHE FIRGT ORE 10 YOUR AREA 70 INTRODUGE AND PROFIT FAOH YHIS HEWERA IK ™ R{cz;ﬂr;ca.
!g = ’

THE SRAND THAT PUYS YU I8 COMBIAND OF THE MARKE

CIFD ELECTRONICS CORPORATION
15th Avenus 2t 62nd Street, Brooklyn 19, WY,

JED Etectronics-Southarn 1nc., Oxford, Hosth Careling .
JED Invarnntionsl, 15 Moors Straat, Maw York, H.Y. o : |
J¥i Canasia L4, 51 Molormach Stresl, Tnmntp, Oma?m Consdy, : o i




A4 M

it &ﬁ%sﬁﬁ:‘ﬁ the day JF éii& intraduced the Log-FPerio camid W kp TV antennay

| Yave goodbye to all the Rube Goldbe g cantraptions with

Bﬁﬂahau it is inherently frequency-independaent, the JFD _
Log-Periodic LPY dalivers ihe samw superd performiance |

thelr “Chingse puzzle’ CG"_’!L} rations of coliectors, diree-

1078, re.mwws._

MNow you cah solve any reception problem with one cam-

pact, precidely-engingered antenna-~the first TV antenna

basad on the :,mrwtrscal ~deived logarithimicperiadic
&

Cacala meveicpea by the Antenna Rossarch Laburaaonea of .

the L.;r'”‘da.?‘mij ot Biinois for the U.8. Air Force,

git gvery VHE chanm!«wpeﬁarmance comparanls to that

of @ slrue channel Yagl. And delivers it not only in black- -

and-white, kut in Color, and you get FM stes‘eo 1oo]

THE LO{%~P1""OG ¢ LP\:’ ACTUALLY TURES JYSEL

S £

10, -
EACH RECEIVED FREQUENCY-—RESULTING Hﬁf .

' _'ﬁ HIGHEST GAlN-—as highas 14 dh, in the LPY

o SHARPEST DIRECTIVITY-==0n high bands as h@ﬂ 2% Ew
& HIGHEST FROWNT-TOBACK RATIO—up 1o 35 db,
© LOWEST VSWR—as low 55 3.2 fo 1——with canstant jn
pédance across the full bandwidthi

& FLAT RESPONSE ACROSS BOTH VHF BAMDS--—with

greater gain on the high band, where It's needed mest -
{average incrsase of gain in high bur*d over oW band:
214 dbyI _

# BROADEST DANDWIDTH——thanks o its uniqua fre-
QUERDY- mcfeperident charaui-ﬂ ristics E

CFOR THE EQR&T-TE&%E QNE S0IE ?ﬁ-ﬁriuﬁsii.“ F&?Vi}lﬁ £0 HNTEZ‘QNA ﬂ@air!ﬁl}h&ﬂ{}?ﬁ $§%"Z‘ ISFIES Ai‘a‘s’ iﬂ:ﬁm zf?‘% Bh%m i

Harmonis '-*Iii} m’émqf‘* Y-glerments ﬁg’jﬁ rate on %s’m Log-Periodic Celitlar Principls in the Funds ﬁeﬁi’aé _a_m’:i Third

§"§E‘a§’i’§'mﬂ§ Modes for uaprecedonted periormance —in color—in biack and whitein’ Fi4 STE%@

y’ EUWNA’"‘"S THE NEED F{N AREA-DES] \mE’} AN 'E"E?H*éﬁm

gf ifﬁﬁ% PREASSEMBLED "FLIP-QUIR” AB

Mﬂ?mﬁw, Axtlcorryside Annat.

SEEMBLY

g/ [AASSIVE TANK TURRET BRACKETS THAT i}{}iiﬁiﬁz-{ﬁb*{ Es_i..?r’?-:?‘z?b

|/ -ARAT GOLD EOND ALODIZED TO KEEP THAT BRAND NEW LOOK
Y EXTRARUGHED, DOUBLE-REINFORCED IN EVERY DET
¢/ LIGHTEST INWEIGHT PER DB GAIN

.w
g

J WIND-TUNNEL TESTED CONSTRUCTION
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April 21, 1964

UT\;I,TED

HORTHE
z\ﬁcmzam, Sealth & m:mmn O XL NO
.20 Woot Monroa Siroot _ : \:JE?END%;?;\{ L. BRA
Ghacag,o, Hillnols ' Dg;;mm

At’tcnzien' M Sam Smith

‘;Re: Liconse Agroement Botween
- Undvorslty of Hlnols Foundation -
end JFD Electronicas Corporation .

© Deoor Samat

£ L'ﬁd c\.cacﬂon to talk tc: Séd I“abcr on some legal ma.tter.
..o onApzil 16th, ot which time § montioned to him' having
roceived vang hp'**o" cf April 16th, reviewing tho moeting

b . wh had. with tho people at. the Univerui&y
Tand Eﬁa .U‘E}LL“:& ’nO’:.

Aa iy patent counsal, E oont him a copy of your loctm

o eed my accommpanying viow, copy eaclosed, for his _
com.-,en?o. llo wroto mo on April 20th, copy of which'
-ip onclosed, It is ot his ouggention that I am encloning

< oll thils nf Tmntion for yous roview.

't scoma to me his paims are well takon and are vory o
- much innecord with my owa foclings about this whole | LT
“motier. In oosenco, tho Fomdn&iom {0.in business aso a
l*cc'mmg organicotien to develop as much income for tho
- University co possible. 7o footor that ond thc Fomdation
" and tho Unlvorsity must be prepared to, '
3 licemaec againat mctica of tha !.ilaea of i

13




: ‘._"-_‘._ll‘wié-. am Smith- {Const. }-
I" C'.lso aecmo to o that while you ara omphasiuing thex
rocd of our conforming to Parograph 10, you are:

ca0 well as ouy I”M..‘?.h&'ll bonodis in eatabliahing o stzonger -
pas“t ca iza tlm a':.*onm markm so ecll au LPV antamo.

- ..»5 cemly.

- .
AT

d F}Jﬂ\‘@x

I‘Iz‘!ma
Y ogncl,

cc«f.?.‘ bﬂ&yas;. et
.i' Ceivin .

noglecting tho sopponnibilitios of a liconsor to o 1iconnea.f".
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SUPE TELEPMONE .
foe FINANCIAL 6°5750°

,?iﬁQ_L:LS»A ‘J&t_n:‘cnnd’%{ e
.notItist practically et tioeloss of Jublrezs“ton _
and- I have just had the opnortunity to look quickly "o 70
¢ somg of -the promotions you sent Lo with y Ly 15 oo
CoTmmsdiately wmy atténtion was directoed ig ot
‘antenna- and the-pro;inently display ent -
the acknowlodued: Log-Perivdic desiy . SRR
Reseavrch Laboratories of the Univer: Ce SRR
to ‘& new poak of peyforwmaencgl' - Ty REs
©This materisl was nevey sudmitted to the Foundas |
nor to this office pricor to its publicatien, It just 7~
zns that I was able today to sce - Mr, Colvia, and just .
ment 67 two before dictating this letter, I 'am dirvected.
tete that this is not the type of publicity that can be-
sroved by the Foundation or tiie University, znd you have
complicd with the. g&avﬁdzans'cﬁ paragireph 10 of the -
nse. 1 can assuve that if this policy .and action on
'varg continugs,; the Foundation will-cancel your
nse.for anltfg-'ﬁhls tyze of nublicity dess not uppesty
be. au?tﬁ;ﬁ“' except .to use the Universit ’ N
cannot. TR
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2 taily new andd different antenna adapted by JFD from the
alelile tracking antenna design of the Amenna Research Laborstories of the
v of Ulinois ' ’ :

W?wriﬂn{ér you live...whichever channels you want.. . Jf[r has
the LPY Log-Ferodic antenna you need for cleaser, sharper
picturés in glowing COLOR—or black ant white,

JFD LPY Log-Periodics are more poweriul hecause afl its ele-
menls {(nof just some elements, as in other antennas) woek on
the channels you want, E )

Check below forthe JFD Log-Periodic especially engineered for

the channels you want,

TR

FOR“PROBLEM" CHARHEL

AT i 2 A

14 70 83 4REAS '
Whare stetions are not near gach other-~FD UNF Zi6-A-L00 LOS PCRIGDG TV ANTENHAS,

The new Zig-z-Log iz based on one of science

nee's newesl appreaches to
miceowave anisnna design~-the verticelly polerized Log-Feddodic planar
holizal, : k
As 2 result, the Zig-a-log pulls in

in sharp pictures m weak sigaal areas
.o elimingtes the need for a relaier in

UHE groas where stations are

2 ST R e R T
55 FGR THE BEIV CHAREEL 2 T0 73 PILCTURE R SIGE--
BEREATE YOUR LB OBSGIEVE VHF AT

e aeIpEs BapE
f £F 2TE THE-

-+

w

-

hannsl <

. 2o 13, plus FM, The secrat of its power is it put- @

jsinn—the same as that used in aniennas fo 2

as-through space. £

N A

=

P -t
Sin VHF LPY Log

Paricdics 1o dhoose from—suit
any lacation needs. .

modet range %
LEVY up to §)omiles N
LPYE up o 79 miles :g
LPVE up to 100 mile
APVIL up i 125 ‘miies- &
1-PY14 up to 150 miles &
i LPVLT [
i

ue o I75 mdigs
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madel . - descriplion
. P

CR-J - 20 ransision end

CR1-§ T L-Transizior and G

TELE-AMP ANTENMA AMPLIPIER —
Strengthens any . sig: h’:!. clears up snow and
intarference, Complet F:ay transistorized.
Mounts on .'.'Lf—'U m?@nn crossarm, Feeds ons
or ‘two ' '

L%

) U SELEGT A TELEARP MODEL T8 FIT YRUS EXACT HEEDS

[ Taa.,-i\mp Mode) YBT3, 3-Transister WEIUHF W-——Eﬁ‘“s" & LOLOR. ;mzs v .
- EfM Steren List Price 349.5%
Espacially desigaed as soirpanion fo new UFD NMadel LOVVY Antenna for a siagle system

1o deiivar unprecendanted pover o all TV ch anngls £ins FM and Fi Stergo.

: RE “Teledmp Madel YR-Z, 2Muvister YHF TV, B/W & COLOR List Price 330

LT ..u; resne ] 7 . Kehaclally designan for metropsiitan use lo prevent strong focal signais iram’ m.r.-

g sepeption on desired channels. Shows tss.:e ;swhrrs rnprnvzh*er;i wlhigrs oid fashjoned
grn-ﬂ'nm fail.

a

i

ﬁmm'm

3 Teie-Aep Wodel YI-2, 2 Transistor ' - Uist Price 53385 i
5 Twe stages provide highest smolieation, Al selidstale veliabiiity outlasts aif aiher

i dasigns. Preferced by _»Lt.dri"ar; Ty viewers where there arp oniy medism-slrong Socal

Bi T S ) ions: . E .
;- Jang S Tele-Arap Mudel VI, {-Transistoy ¥HF TV, BIY & COLGR . Plus F[M. Stereg

1 B Lise: Fm 53485

il

,ngﬂ "r:(. w’ viewars, Hot aEfOI‘l'T‘EI‘:.(d {or use in strong &

" Tale- !‘tmt! &”QLPE iH“H 1‘2’:4%1513! sE 1Y, Sn"ﬁi £ SOLOR List ?;;L,e ;535.5

Clears up and Brighiens UHF staliens. Selid- ,ta!r- ru. a?.v s?y for yoars of trmh‘--f!%
sense, :
Tele-Amp Model F3-1, Ulramsishor BM & T8 Szm& : Lsst Price $34.55

“o . Assurss reespiion of b of alf M- stallons within 200 miles. ldeal for. S;Fra.u_-
: liplex. A splislate dysign vaquires no sérvis lasts for ysars

G

How- S‘ﬁﬁe’:é age
canfenna science
é}ffﬁgs you amazing
TY reception!
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As'imp_ﬂr'limt' as high'gztin-;md con-
stant " impedance are’ in fringe-area fe-
ceplion, the antennie would beaworthless

without good directional sensitivity. Even -

in the heart of cities; directivily. is- need-
cd to reject the. ghost-cavusing interfer-
ence signals that bounce from building
o building. In fringe areas..imerfering
sipnals from.adjacent channels picked up
by the anténna from:the rear and sides
cause. venetian:blind- and herringbone
. effects, fading and other picture distor-
tions. . . L . . . .
Yagi antennus. obtain good direc-
tional sensitivity and high: front-to-back
ratios with parasitic elements {directors
and reflectors), The: LPV - obtains.its
sharp forward pattern. from th¢ V-ing
of the -elements:and the phase-reversed
feeder.. | T
©. Consider Fig. 5. a simplified dia-
gram .of a - four-cefl LPV antenna,
front-fed. using. a twisted phasing har-
ness. Notethat because the elements of
the adjucent dipoles are not fed in par-
allel. they ure in phase opposition. This.
effectively cancels reception from the

" sides.” Furthermore,. the length of the

harness plus the space between adjucent
elements adds up. to produce a 36U~

phase shift between' the signals reaching -

the first and-those being picked up by the
second clement (or between any two
adjacent elenicents) in the forward direc-
tion (toward the feedline, at the small
end of the antenna). This 360° phase
shift actually puts both waves 'in phase
for additive signal strength. * o
. Toward the rear. on the other hand,
there is only g single. 180° phase shift,
due to the crossed harness. This effec-
tively cancels reception from adjacent
elements towards the rear. .
The signal finds irself in somewha
the: position of 4 motorist going down an
avenue thidt has phased traffic lights. Ar-
riving at.the- front (small end) of the
antenna. it finds: each . element in . turn
phased’in its favor, and gives up-a maxi-
murn of its energy to. the antenna.. If it
arrives from the rear, it finds each -al-

ternate element phased against it, and is -

effectively cancelled out. _
Directional seasitivity is increased
and reception from the rear further re-
duced by V-ing the elements. forward. A
“steaight half-wave dipole receiving a sig-
- nal three times its resonant frequency has
a radiation -pattern like. that shown ‘in
Fig. 6-a. The signal sensitivity js dissi-
pated in three forward: lobes. If the ele-
ments of this same dipolc-are directed

forward into a V, the paftern becomes

Fig. 6-b. The two side lobes are brought
together and merged with the center lobe
as the elemenis are.brought toward each

other, The rearward: lobes are “phased
out” in the feedline, - ' '

Reception patterns for the complete’
LPV TV antenna are shown in Fig. 7-a’
for the low band, sharpening up to 7-b
on-the high band. This type of pattern is
maintained through the FM band too. In
actual tests the LPV-11 with 9 'active
cells and 2 directors maintained a front-,

. to-back ratio-of 35 db, with a gain of 8'db.

across the Jow band and 11%% db across
the highs. .In .comparison, a somewhat
longer Yagi antenna, - adjusted to a
front-to-back ratio of 25 db.at the mid-
dle: of -its band, fell to 15 db at the
edges, and more important, had a. band-
width of only 7%, at a gain equal to
that of the LPV. S SR
Although' reflector elements are un-
necessary for the LPV, directors are de-
sirable to “peak up”. the high~end of.
the wpper vhi band, particularly for
fringe-area -rteception. The ~ director
spacing is determined experimentally =
since it must not affect the input impe-
dance of the antenna- itself. Laboratory
tests recommended a spacing of approx-
imately half the distance between the two -
shortest active elements: of the antenna.
Director length is shorter than -the
shortest active elements—theoretically, -
it should be 0.46 .multiplied by thé half-

wavelength of the frequency to be

“peaked”.

City and far fringe. .
Since the frequency independence

of the LPY 'dépends on the scaling of

the cells..any number of intermediate
cells may be narrowed without affecting -
the essential characteristics of .the an-
tenna. To narrow an antenna, a smaller
vulue of tau is chosen, so that the short-"

- est element is approached faster, omit-

ting some ‘elements in -between. Nar:
rowing the cells will reduce the gain but.
will 'not affect the front-to-back ratio,

* Fig. T-a—Polar pattern of LPV onlow TV band, b—:‘_S'c'm'z;e.mﬁehna on high band...

"-directivity-and constant-impedance char- -
acteristics; which do not depend on the -

number of - elements used, only on the
adherence to the ‘proper scaling factors

* and equations.

‘When a shortened LPV is used in a

. strong-signal _area, the increased sighal

_str.énglh -will compensate for the fewer
total’ signal-absorbing” elements. At the

sante time, it is no less imporiant that
‘suburban and city viewers use an anten- -

na with. high front-to-back ratio and
low vswr to eliminate ghosts caused by
signal.- reflection  from tall buildings.

There are presently -six models in-
the LPV series made by JFD. The short-

est, the LPV-4, contains 4 acrive cells
and ‘is- recommended “for use up to. 50

miles from the TV transmitting anten-- -

na; in other words, in city and most sub-

.urban areas. The largest is the LPV-17 g

with 8 active cells and IVO passive ele-

ments. This one is.designed for use up to

175 miles from the transmitter under
virtually ideal conditions. Between these
two are four other models for any. re-
céption area, ' o

" Since “element spacing and V-ing
are -critical, special mechanical innova-
rions were needed to -assure- antenna
rigidity. The crossarm is. made of extra-

heavy-gage aluminum, | inch square.
Every element has sleeve reinforcements

to-prevent bending. The phasing harness
is made of Y&-inch solid alurhinum rod,
cold-welded. into’ position. - Other. me-
chanical features are- “flip-quick™ con-
struction for ease in erection. gold alo-
dizing and the inclusion of a double U-
bolt assembly. :

- A-fortunate dividend in the LPV de-

signiis its “compatibility” with uhf. When .

and if combination vhf-uhf - antennas.

find an inereasing market, it is almost

certain that the LPV will be one of the

ledding all-bund  designs. END =7

. SEE THE JFD LOG-PERIODIC LPY AT YOUR JFD DISTRIBUTOR NOW—AND BE THE FIRST ONE IN YOUR AREA TO INTRODUCE AND PROFIT FROM THIS NEW ERA (N TV RECEPTION.

Jime 1963

401-144 W. Hastings Street, Yancouver 3, B.C. . =

THE BRAND THAT PUTS YOU IN COSMMAND OF THE MARKET

" JFD ELECTRONICS CORPORATION -
- 15th Avenue at 62nd Street, _Brooklyn 19, N.Y. -

JFD Electronics-Southern inc., Oxford, North Carolina
_JFD International,; 15 Maore Street, New York, N.Y.
JFD Canada, Ltd., 51 McCormack Street, Torente, Ontario, Canada
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 Complete i.'hform'at"iorj on t_h"e newﬁh:igh'—gain_'al‘!—ﬁchann'el'TV.antenna .Co'n.c'e.pt

CERTAIN LIMITATIONS HAVE BEEN IN-

herent in TV antenna design for so long
that they have been accepted as axjo-

matic. No commercial antenna has had

uniform--high gain over "the complete

- vhf TV band. It has been assumed that
" an all-channel® antenna is not possible

except by a compromise design that
gives up a little bandwidth to get a little
gain, or vice versa. The pain curves of
modern. TV receiving antennas are stud-
ded’ with ‘peaks: and valleys that show,
only too well, how they depend on fre-
quency. . .- L :

Most antennas for fringe-area re-
ception are based on the Yagl design.

* Executive vice president, sales and engineer-

ing, JFD Electronics Corp.

By EDWARD FINKEL:

The Yagi has high gain ‘and high front-

to-back.ratio.-But it is"essentially a nar-

row-band antenna—it: cannot cover.the

entire vhf TV band from 54 to 216 me.
A simple - Yagi is most effective for” a
single- channel, 'a spread of only 6 me.
Modified Yagis, with dipoles cut. for ‘the

- center of the low and high bands apd

an array of . various:size parasitic ele-

‘ments for broadening bandwidth, gener-
-ally have godd gain-at the high end of
each ‘band and degenerate at the low
. end. This is the fate-of eny antenna
burdened with a.large number of para-

sitic elements. These lower the charac-

 teristic impedance at’ the lTow end of

each band, and make for signal-sapping . .
standing waves ~and. impedance mis- ‘. |
matches between the antenna ‘and ‘the:
transmission line.  © .
‘For more than 8 years, a group of

‘antenna scientists at the Antenna Re-

search Laboratory of the University . of
Hiinois has been experimenting with vhf
and uhf antennas that have no theoreti-

" cal limitations .on bandwidih—are  fre-

quency-independent.  Various experi-
ments led Profs. V. H. Rumsey and J. D.
Dyson.to the log spiral antennas. Qut
of this research camie the sharply di-
rectional, yet broad-band, conical ‘spiral
‘antenna: now  being used for satellite - .
tracking. : a




- Prof: R H. Du Hamel next tried
and succeeded in developing a lipearly
polarized antenna based on the conical
spiral, and Prof, Paul Mayes with R. C.

Carrel and D, E. Isbell further devel-

oped -this design to the point where it

.. was basically. suitable for television.
JFD antenna ¢ngineers worked with the

University “of Hlinois “scientists to de-

velop the final versions of the log pericd--

ic V, or LPV, antenna for télevision.

The LPV promises to revolutionize the.
TV antenna field. Although it is now de-

signed to cover uniformly both the low

and high vhf TV bands-and the FM band. .
- in between, a frequency spread of 4 ta
1, this "antenna type can easily be ex-
" tended to include uhi. The unique thing
dbout’it is that within each TV band its
"impedance, gain, reception pattern and

B 3V ) 'uESlglmi_g,-rut:*lu['gcr-"ur_v LINags - 7o o e
it-was necessary- to depart slightly from-

the log periodic formula, to-make the
antennas commercially and mechanical-

- ly practicable.

Fundamental operation

Just as the -largest dipole of the
LPV: antenna corresponds to a half-
wavelength. on: channel 2 many of the

other dipoles more or less correspond to

the half-waveleng(hs of the:other -chan-
nels in the low TV band. Although one
"particilar dipole—the. one closest.to the
resonant length-—absorbs the greatest
amount of signal at any particular re-
ceived frequency, the adjacent. elements
also absorb signal energy. How. much is

- shown in Fig. 3, a curve representing

the distribution  of current at the’ ter-
minals of each dipole of a nine-element
LPV antenna on channel' 5. Note that
while maximuty energy is absorbed by
one dipole, No. 5, two other elements,
Nos..4 and 6, absorb-60% as much,

Fig. 3-—Distribution
of channel 5 eurrents= &:
on:individual ele-

ments of a nine-cle- .|

ment LPY antenna; .

The tau and sigma used in the, de-

sign of an LPV are the key .id. provid-
ing.a wide active reception region for ev- .

ery channel'Whén these two factors dre
selected properly, the dipoles of the ac-
tive cell present a low inipedance at
their terminals, resulting in high energy
absorption. This low: impedarice- results
fromi a combination of element length

quency. at the third harmonic mode. The
large elements at the rear of the antenna
are 3/2 wavelength ar channel 7. As the
.frequency increases toward- channel 13,
the 3/2 wavelength elements, and there-

" fore the active region, shifts toward the =

apex of the antenna. The actual gain
realized by third-harmosic operation is

- shown in: Fig. 4; the vhf gain curves for

front-to-back ratio are virtually con- and even elements 3 and 7 absorb ‘sub-

- stant. The gain for each channel is as
- high as that furnished by a Comparable :

sized, single-channel Yagi.

Log péri_od_ic concept

" Essentially, the LPV antenna incor-_ -
porates -lwo separate "design concents:
the log :periodic -factor, which = deter-

" FEEDLINE

. b+ l=thy

dy = o 4hy 29_? : !
: 40° i :
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Fig. I-—Fundamental LPV. Bandwidih. and directivity are i . : - i - 1 ‘
controlied by length and spacing ratios of adjacent dipoles. s 92" sd ! . el
_ . _ ) ) o N : _ . .. EEDLINE g
: Fig. 2—An experimental LPV, showing relation of element g In ull other ‘respects, operation is d >< :

mines. the size and spacing of the. ele-
ments; the forward V shape of the ele-
ments, which permits multi-mode oper-
ation and determines its directionality.
Let us first consider the: periodic func-
tion. ' -
The basic. planar: log periodic an-
tenna is an array of dipoles in which the
length of each element bears a fixed ra-

tio to the length of the preceding ele--
-ment. This ratio-is called the scale factor

and is designated by the Greek symbol 1
(tau).. The spacing between adjacent di-
poles: may also be fixed by a ratio, o

{sigma). These refationships are shown

in ‘Fig: 1, where h denotes element half
length and ¢ represents the spacing be-
tween dipoles.

FEEDLINE

Technicians checking characteristics.of a prototype”
LPV antenna at the JFD laboratory in Brooklyn.

length and spacing.

" The actual values of tau and sigma

were derived from many. experimental

models and. tests and finally selecied
from tables which combine these test

results.. The directivity of the antenna .
increases with increasing tau, and sigma,
_must be small to obtain higher mode
-. (harmonit) operation, imporiant: for

high-band reception. (The mode de-

sired multjplied by sigma should equal -
0.2 to 0.4.) Since, for TV, the third -

mode is desired (as.will be. explained

later), a good. value for sigma is .085. .

Each of the dipoles in the anteana .
is equal to an adjusted half-wavelength -
at a different frequency, making the:
dipole resonant to that frequency. The
scaling factors r and ¢ are so chosen -

that the desired frequency range is cov-
ered with elements whose resonances
overlap. Thus, as the frequency changes,
rescnance moves smoothly from one di-
pole to the next. e
... Typical values of tau and sigma are
0.9 and- 0.083, Tespectively. These in

" fact are the actual values used ‘in one.

of the many experimeéntal models de-
veloped in the. JFD laboratories. This is

a seven-element antenna, 92 inches over-
. all, with hy, the half- length .of the long-
est- element, ‘56 inches, approximately

one-quarter wavelength - at channel 2.

Lengths’ of all other elements are de-’

termined by the equation in Fig, 1. A
diagram of this antenna-is shown'in Fig.
2. ' :

stantial amounts_of signal (30% ),
The resonant or near-resonant di-
pole together with those adjacent ele-

ments that contribute substantial signal

energy at t_hé received frequency, plus
the crossed phasing harness, constitute

the “active cell” for thidt channel. As.

the frequency of reception increases, the

active region moves toward the front of

the antenoa; for each channel a differ-
ent active ce]l is formed.

and. the spacing determined by the log

‘periodic equations, as well as the thick-

ness of  the elements.

High-band operation

For channels 7 througn 13; the large
elements at the rearof the antenna con-
stitute 3/2-wavelength dipoles. There-
fore, they resonate to the received fre-

 Fig.. 4—Gain curves

over TV and FM bands,

Fig. 5—Current on ad-
jacent elements is in op-
position, cancelling side
reception.

the sume as'on the low band: Active cells .-

embracing several elements for each
channet and low -impedance at the re-
veived frequency are basic to- the an-
fenna.

A close inspection of Fig. 4 shows
that the gain“of the LPV.11 is uniform
acrads all channels for each band. This
guarantees - good color TV reception.
For color fidelity, the giin-on thé biight-
ness and-color carriers within each chans-
nel must be nearly: the 'same. Obviously
this can only hold true if the antenna
-has a flat gain response curve for the
entive channel.

If the input impedance of an an:

tenna varies appreciably from that of the

transmission - linc. at any - point in the
handwidih of the sntenna, o Wismatch

will exist between the antenna and down-
lead. Such as mismatch decreases signal
power to the TV set and introduces
stunding waves along the line. This leads
1o further signal reduction and gHosts.

The LPV is unique ip that it main-’

tatns  essenlially ” constant  impedance
acress the full bandwidth of the anten-
na. An important reason for this is that
sthe. input impedance of the LPV ‘de-

pends primarily upon the impedance of

the feeder network. wlich -can be easily
controlled, In the JFD LPV scries, the
feeder consists-of a crossed network of
solid bars whose diameter, length and
spacing are determined to give an exact
match to 300-ohm - transmission - line.
That this is the tase is proved by meas-
urements of the vswr.which: are consist-
ently in the area of 1.2 to f.- '

the JFID LPVY-11, an 1l-¢lement anten-
na. From- these curves' it .is apparent .
that there is an average increase of 3%
db in gain on the high band vs the low
band. This is in. accordanceé with good-

IV antenna  design, which requires

greater gain on the high band because *

. of the greater transmission signal Jossés

at thes¢ frequencies.

b

Fig. 6-=a-—Pglar patiern of 'Imlf-wav'e di-

pole at three times its fundamental: b—

Pattern of same dipole with ends bent
forward into a shallow V. .
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And that news is the JFD log periodic TV/FM antenna. News
of its remarkable performance is sweeping the country. Ser-
vicemen, installers, engineers, and distributors by the tens
of thousands have seen what the LPV can do—and now they
are JFD log periedic LPV fans for lifa.

Mo wonder the editors of electronics publications have ac-
corded the LPV more news coverage than any TV gqr FM
antenna has ever received. News storfes, field reports, fufl
length technigal articles are telling the world about the new
antefina discovery and how the antenna research laboratories
of the University of Iilincis and JFD helped design it.
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lowest frequency destred. Lengths of . all other
elements a:¢ dettrmined by using the scale factor
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T{u- nomiasl fnpur impedance in the A/2 mode
#ill be 30 to 70 per cenc below the impedance of
the feed fne depending upon =, o, and the thick.
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quency vaziarions of the uniform periodic array may not
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Figure 19 — An LPV anteana fir alchanact VIIF television
fecciving.
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strigture, Ancenars designed accordicg o chese concepts
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additional directivity achieved'in the
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wlevision receiving antenna wae mede possible by a
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ELECTROMICS
Powerful
New Antenna
for TV
and FM, too

THE wraps have fust come off a re-
markable new antgnna. It will give TV
viewers and FM Listevers the benefit of
know-how engineers gained in Licking the
problems of communicating with salcililes.

This relatively compoct antenna, the
LPV, will feed your TV or FM steree re-
ceiver an exceptionally strong sitnal over
the entire VHE band {Channel 2 thvough
13 and FM sterco}, Furthermore, it re-
jects ghosts and interference reaching it
from the back and sides, ay positively as a
long-jolin yagi {which can be made to work
efficiently on only onc channel).

Mew to consumer TV, Tt Lasic to many
space-communications antennas, the prinei-
ple of operation is known to engincers as
the log periodic prineiple. (We'll get to
the V in LPV in a moment.} In fact, the
LPV was developed by some of the same
scientists at the Antenna Research Labora-
tory of the University of Illincis who de-
signed the conieal spiral antenna used in
the Transit satellite. It is, mathematically,
a flattened version of that design.

The LPV looks like the skelcton of a

Production model of the LPV shown here is

the LPV-11, designed for fringe areas. The 11
sets of elements (or cells) include twe directors
in frent For sharper response on the high ¢han-

zag metwork of bars to the antenna feumi-
rals. The trick is to keep 21l the waves add-
ing together in phase. The result is a whop-
piog big signal sent dowa to the TV set.
The LPV achicves fhis by aranging the cle-
ments according to a log-periodic formula
that fools the signals into acting as though
the separate elements were actually a huge,
continuous spira, constantly in phase.

JFD Electronics, Brooklyn, N. Y., makes

Early roscarch model of the LPV is being ad-
justed heze by the designer, Prof. Paul Mayes,
This vewsion worked fiue, but tumed out to be
200 expensive for mass prodluction. .

streamlined flounder. The elements are
longest at the rear and get successively
shorter toward the froat. . They avc tilted
forward to make a V-that V in LPV.

Even il you're not a mathematician, you
can get a tough idew of how the T.PV
works i you'll think of a long escalator with
people hopging on at each of several floors.
The sigual picked up by ench set of ele-
ments is continuously passed along a zig-

nels. The antenns is hizhly directional, with
mininum _vesponse to the sicles and back, Uni-
formity of gain over complete VHE band s said
to give better colar reception.

the commercial version of the LPV in six
madels to suit different receiving conditions.
The smallest and least expensive, the LEV-
4, has four sets of elements—adegquate for
high signal areas ¢lose to TV stations. The
largest is the LPV-17 with 17 sets of ele-
meots; it would ordinarily be wsed for far
fringe reception ov areas where thers wre
particularly troublesome loeal conditions.—
Charles Tepfer.
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(Fourth in « series of re-
porés by a reporler who
romned the campus of ife
University of Iilinois at
Urbuna to find ouf what (s
new in the world of schol-
arship.)

BY FRANK IHUGHES

98cientific research at the Uni-
versity of IHinsis has scored
a major advance in he field of
electronics. * -

The triumph came in the an-
icnna laboratory at the college
of engineering in Urbana.
There, in the upper floor and
on the vool ¢f an old building
tucked alang tie-side of Burrell
streaf; more-than 10 years- of
rescarch finally paid off in
dhree unique zolenoa desigos
for 1o and lelevisior.. -

.. Puzzies Since 1886

They “solve problems which
have balied commuaications
¢ngineers since 1885, whea
Heinwich Rudolph Harlz discov-

A Vee log-periodic antenna.;

ered {he ex “snce of electro-
magnaelic waves, the heart of

all radio and TV commumica- |

tion.

The antepna laboratory wis
founded by Dr. E. C. Jordag,
head of the electrical engineor-
ing deparinent of the college,
and is directed by Dr. Georges
A. Deschampes. Among thic

-has wo Hmit in ‘the spectrum

i professurs who diave conlribut- |

e heavily to the erealion of Lhe
new anleonas are Doctors John
D. Dyson, Paul E. Mayes, R.
H. DiHamel, . A% g

V. H. Romsey, R. L. Carrell,?

and D. E. Isbell.

The designs they have creat-

ed, unigue and years ahead of
anything previously conceived,
are the log-neriodic, the log-
spiral, and the Vee log-period-
ic. These techhical sounding
names desaithe zrcays ¢F met-
al rods or wires which do
things for radio waves better
than they ever have been done
hefore.

What They Accomplish

Amang other things, accom-
plishmenis of the anlennas are:

1. The log-spiral made possi-
ble creation of the U. of I
radio telescope aecar Darville,
Vermilion c¢ounty, which i3
tracking electronic cnissions of
the stars in & scanning patern
similar to that dn the [ace of
2 television tube, Bventoally it
is expected to produce a pie-
ture just as goed.

2. The log-perindic antenna
gives a fenfold gain over a
single wire, and signals from
the {ront are more than 100
timas strong © thar from the

‘back of the array; either- (rans- | -

mitting or recsiving. While
olber broadband antennas
have béer tvented, Lhis one

of frequencies it will receive
or transmif, except what is im-
posed by the space it occupies.

3. The Vee log-periodie, or
Vee-pericdic, which looks like
the backbene and ribs of & fish,
promises ta revolutionize receps
tion of television signals in
fringe areas. II has enormons
gain and perfectly flat reso-
nance and impedance charac-
tevislics over the exiremely
wide band of television fra-
quencies from VHE {very high

frequencies] to UFIF [ultra:

high frequencies].
Descrilies Their Work

Prof. Paul Magyes, who has
had a hand in the creation of
all of these.designs, and with
Prof. Carrell developed the Vee
array in 1960, described how
they work in an interview with
TeE TRIBUNE.

Wide band antennas in the
past, he said, were limited to
zbout 2 two-to-ome frequency
ratio, frem 500 kiloeycles to
1,000 or possibly 1,500 kiloey-
cies in the broadeast range and
2 to 4 megacycles in high
[requeney, far instance.

“The log-seviadic has no the-
aretical lim tatien,” he said.
“With reasonable size, a 20 to
1 bandwidth is possible, and

tars.

the only limitation. The radia-
tion patiern remains the same,
also the impedance.”

Cons{ant iimpedance over this
wide range of frequencies is
vitally impostant, because it
eliminates the necessity of
curoborseme  tuning  nefworks
at many points on the anfenna
zrray, and frequent adjostment
of them either By costly-re-
mote-control service systems or
by hand.

Fnterest from Tudusiey

‘The log-periodic is of tremen-
dous iaterest te inddslry, and
because of its range .and sim-
plicity many users of UHF and
microwaves are testing it. The
Vee-periocic, which nct oaly will
enhance the pleasure of TV lis-
teners, but will expaud the
cemmerciill macket of televi-
sion statiens enormously, has
even greater directivity and
gain than the log-periodic.

The log-spiral is particularly
adapied to radio telescope
work. The anlerna of the U. of
i. radic telescope at Danville
is a huge reflector trough—a
ravine 600 fect fong and 400 feet
wide, dug te an efiptical pat.

wire mesh. A 425-foot wooden

the accuracy of construction is
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lern, paved, and lined wi[in-l

truss has been evected 153 {eet | astronomers and engincers.

Gets Signals from Stars

L2 S 4

University of [ilinois radio telescope near Danvilie, whose
wooeden truss, 42§ fect long, carries 276 log-spiral antenpas
developed by wniversity scientists fo reccive signals from the

TUPL Telceharal

above the hottom of this reflec-
{er to hold 276 of the log-spiral
antennas, each abouf two feel
long and small enough to held
in both hands.

The antennas are retated a
certain pumber of degiees each
day to cover a 15-minute arc
of sky.

Signals fi~.n the stars strike
the wire mesh reflector, are
picked up by the powerful gain
of the log-spiral antennas, and
piped to low-neise param.trie
amaplifier-.

276 Anfennas Joined

A semi-conductor switch con-
nects the 276 antennas in rapid
alternstion to 5 standard
source of electrical noige, to
measurs the difference between
the sources. The parametric am-
plifiers send the results-thru a
radiomeler and into a graphic
recorder, Eventually recording
¥ill be dene on punched tape
and processed in a digital com-
puter. .

Until Prof. Dyson, who re-
ceived the pairni, developed
the log-spiral, amd walil' Prof.
Yuen T. Lo of the antenna Iab-
oratory designed the odd-tookirg/
cone, the fadio telescope was
only & dream in the minds of
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