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JFD ELECTRONICS CORPORATION,

IN THE UNITED STATES DISTRICT COURT7 .
-FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION
THE UNIVERSITY OF ILLINOIS FOUNDATION;

. Plaintiff and
‘Counterclaim Defendant,
- IK.V -
BLONDER-TONGUE LABORATORIES, INC., Civil Action

Defendant and

No. 66 C 567
_ Counterclaimant, o .

)
)
)
)
)
)
)
) .
)
).
)
)
- - )
)
;
- Counterclaim Defendant. )

CERTIFICATE OF SATISFACTION OF.COSTS

Defendant, Blonder-Tongue Laboratories, Inc.,-by'

its‘attorﬁey;'do hereby certify that the judgment'for costs

‘totaling $3,918.19 in this action,_awarded'by the Court against

plaintiff, The Universiﬁy of Illinois Foundation, has been paid
and satisfied in full,_and wé'dé hereby request this_Certifi—
cate of Satisfaction of Costs be entéred in the official éase_
docket.. | '. ‘- |

- This ;___“'daf of December; 1972.

BLONDER-TONGUE LABORATORIES, INC.

Attorney for Defendant
20 North Wacker Drive
Chicago,“lllinois 60606




APPEA.RAW CD FORM

SUPREME COURT OF THE UNITED STATES

No ..12._625__ QCToBER TERM 19_7_2 _

v8,
(Petitioner or Appellant) _ (Respondent or Appellee)

The Clerk will enter my appearance as Counsel for the ___Respondent

 Bignature | fZJ/{ K ? /)/{ I%/ Z ¢ ]:”L—{l 4

Type or Print Name _Robert H. Rineg -

Address 10 Post Office Square, Room 1318

City and State _boston, Massachusetts 02109_

NOTE This appearance must be signed by an 1nd1v1dual Member of the Bar of the Supreme
Court of the United States,

The Clerk i8 requested to notify counsel of action of the Court by means of :
: : {3 Collect Telegram
[ ] Airmail Letter '
{ 5] Regular Mail
'NOTE: When more than one attorney represents a single party or group of parties, counsel

should designate a particular individual to whom notification is to be sent, with the
understanding that if other counsel should be informed he will perform that function.

[ ] Petitioner(s)

. [x']'- Respondent (s}
[ ] Appellant(s) -
{ 1 Appellee(s)

[ ] Amicus

In this case the person to be notified for
is: '

Robert H., Ripes, FEsquire
{Name—Type or Print)

lO Post Office Square, Room 1318
{Street Address) :

Boston, Massachusetts 02109
(City, State and Zip Code)

Cco-73

GPO : 1099 O - 360-371

*\\\h’\ BEN 'N\o\\\,&

T o e L e S T A—— < - e e e ke . e

iy .







LAW CFFICES

ANEaT A weanER HOFGREN.WEGNER.ALLEN, STELLMAN & McCORD

WILLIAM J_ STELLMAN

TELEPHONE
FinanclAL 6-1630C

JOHN B. McCORD AREA CODE 312
BRADFORD WILES . 20 NORTH WACKER DRIVE .

JAMES C.WOCD

STANLEY C. DALTCN CHICAGD 60606

JOHN REX ALLEN
RICHARD S. PHILLIPS 1948- 1858
LLOYD W. MASON :

TED E.KILLINGSWORTH

CHARLES L.ROWE

W. E.RECKTENWALD

DILLIS V- ALLEN . November: 14, 19 72

WH_ALVAN SANTEN K
RONALD L.WANKE {

RECEIVED
WOV 161972

wp RN

- . STON
1y post OFRCE sQuARE. B0

no, g .

Mr. Robert H. Rines

Rines and Rines -

No. Ten Post Office Square .
Boston, Massachusetts -~ 02109

RE: University of IllanlS Foundation -
v. Blonder-Tongue

Dear Bob:
* ' Enclosed are two copies of the printed brief,
which was served last Friday.
Very truly yours,,

/&Q/Z.MM %/gé(,

Richard S. Phillips '»%¢?

RSP:iag
* . Enclosures

ce: Mr. I. S. Blonder (*)










AXEL A_.HOFGREN
ERNEST A_WEGNER
WILLIAM J. STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C.WOQD
STANLEY C.DALTON

LAW OFFICES

TELEPHONE

HOFGREN.WEGNER. ALLEN, STELLMAN & MCCORD FaneiaL 6o lea0

22 NORTH WACKER DRIVE . AREA CODE 312

CHICAGO &0606&
JOHN REX ALLEN

RICHARD S5_PHILLIPS 1945 -1989

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L.ROWE

W.E_.RECKTENWALD

DILLIS V. ALLEN
WM. A VAN SANTEN
RONALD L. WANKE

October 31, 1972

Mr. Robert H. Rines -
Rines and Rines:
No. Ten Post Office Square.

Boston, Massachusetts 02109

RE: University of Illinois Foundation
v.. Blonder-Tongue '

Dear Bob:.

I enclose a notice from the Supreme Court:

'tOgethér with a couple of copies of an appearance

o *®

form. I have filed my appearance.

Very truly yours,

Richard S. Phillips

RSP:iag

Enclosures.




 SUPREME COURT OF THE UNITED STATES

"OCTerR Term, 1972,

UNIVERS ITY OF ILLINOIS FOUNDATICN -
Appellant—l’etmoner :

vs.

No. 72-626

B LONDER- TONGUE LABORATO RI ES-
- Appellee—Respondent

o HOFGREN, WEGNER, ALLEN, STELLMANCWDSGI for Appellee_ReSpondem
~ &McCORD

YOU Arr HerEBY NOTIFIED that an -appea,l—a petition for a writ of certiorari—in the above--

' entltled and numbered case was docketed in the Supreme Court of the United States on the _' '
- _2_4:tl]_dayofl€_t_9_b.§1‘. 1972, '

_ At the request of the Clerk of the Supreme Court, we are gending attached hereto an ap-
‘pearance form to be filed by you, or other eounsel who- will represent your party, w1th the Clerk
at or before the time you file your response to our pet1t10n or Jumsdlctmnal statement

e o ST Merriam, Marshall, Shaplro & Klose
' o ‘ Coun<e1 for Appeilanthetatloner .

" 2 First National Plaza - Suite 2100

-Number and Street

Chicago, Illinois 60670
o _ City; St—ate"gnd_Z_ip Code -

NOTE: Please indicate whether the case-is.an appeal or a peﬁ_ti_on for certiorari by crdseing out
 the inapplicable terms. A copy of this notice need not be filed in.the Supreme Court.

- CO-T5.
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B "' S APPI‘AHA\‘CE FORM
| SUPBDME COURT OF THE UNITED STATE‘S

~ No. _72=626_, OCTOBER T-ERM, 1972

Vs,

UMRSI.TX-.«.QE_ILIILLOIS_EO.UNDAEEION 31 2R <
: (Petltloner or Appellant) "~ {(Respondent or Appellee)

The Clerk will enter my_e,ppearance as Counsel for the Re‘spondent‘ '

Signature

Type or Print Name

7 ) ‘ Addrees

City and State

NOTE: ThlS appearance must be signed by an 1nd1v1dua1 Member of the Bar of the Supreme
Court of tne Umted States : ‘

The CIerk is requested to notify counsel of action of the Court by means of
[ ] Collect Telegram : )
[ ] Airmail Letter
[x] Regular Mall
"NOTE When more than cne attorney represents a single party or group of partles counsel

should designate a particular individual to whom notification is to be sent, ‘with the L
- understanding that if other counsel should be informed he will perform that function.

e [] .I.’cti'tiori.er.‘(s)‘ o
[x ] Respondent (s).
N Appellaut(s) -
: o o L[] Appellee(s)
Richard S. Phillips ' o . -
- (Name—Type or Print)

In this case the person to be notified for

20 North Wacker Drive
(Street Address)

Chlcago, Illinois 60606'

| - (City, State and Zip Code} . . R S '
00*73 .. . . N . . . S . -. N - .- - ) .- ,‘ 'omrlousb‘-'seo—an' _-










LAW OFFICES

AXEL A.HOFGREN

TELEPHONE
ERNEST A WEGNER HOFGREN.WEGNER.ALLEN, STELLMAN & MCCORD
WILLIAM 2. STELLMAN FinanciaL 8-1830
JOHN B. McCORD 20 NORTH WACKER DRIVE AREA CODE 212
BRADFORO WILES U
JAMES C.WQOD :
STANLEY C. DALTON ’ : CHICAGO 80606 JOHN REX ALLEN
RICHARD 5_BFHILLIPS 1945-1969

LLOYD W. MASON

TED E.KILLINGSWORTH

CHARLES L ROWE

W. E.RECKTENWALD :

DILLIS V. ALLEN November 7, 1972 .
WHL A VAN SANTEN ' .
RONALD L.WANKE

NOV@ 1972
RINES AND RINE

RO. TEN POST oFfloe SQUARE, Bﬂa}.
Mr. Robert H. Rines )
Rines and Rines -
No. Ten Post Office Square
Boston, Massachusetts = 02109

RE: University of Illinois Foundation
v. Blonder-Tongue

Dear Bob:.
I took the liberty of making a few editorial
* . changes. I enclose respondent's brief as I have sent
it to the printer. :
Very truly yours,

2

Richard S. Phillips

RSP:iag
* . Enclosure °

cc: Mr. I. S. Blondexr .(*)




AXEL ALHOFGREN
ERNEST A-WEGNER
WILLIAM J.STELLMAN
JOHN B. McCORD
BRADFORD WILES
JAMES C-WOOD
STANLEY C.DALTON
RICHARD S. PHILLIPS

T LLOYD W. MASON

TED E. KILLINGSWORTH
CHARLES L.ROWE

W. E. RECKTENWALD
DILLIS V. ALLEN
WH. AL VAN SANTEN
RONALD L.WANKE

Mr,

Eobert H. Rines -

LAaW QFFICES

TELEPHONE
FINancilaL 6-1630
AREA CODE 312

HOFGREN.WEGNER.ALLEN. STELLMAN & McCoORD

20 NORTH WACKER DRIVE

CRICAGO 606086 JOHN REX ALLEN

lo45-198a°

AwmtBR%EE]VED
AUB  T8r2

RINESAND RINES

KO. TEN POST OFFICE SQuAAE, SO8TON

Rines and Rines
No. Ten Post Office Square

Boston, Massachusetts. :

u21l09

RE: University of Illinois Foundation -
v.. Blonder-~Tongue .

Dear Bob:

I presented the cost bill on Wednesday, August 2.

In our court, these are generally handled by the minute clerk

for. the individual judge.

‘Judge Hoffman's minute clerk

passed away about six weeks ago and he does not yet have a

new one.
for Judge Will, who is ‘the emergency judge during this por- ;
tion of the summer vacation. i

Foundation did not object to the amount, but did question
when it must be paid.
e to file a petltlon for certiorari.

Accordlngly, the bill was. presented to the clerk

There is no-objeCtion made on behalf of JFD. The | ‘

Pete Mann adv;sed me that they plan

Judge-Will'S'clerk was unsure what should happen

and we ended up talking with the Chief Deputy Clerk. He

said the bill would be entered and that the Foundation would
have to file a supersedeas bond and have it approved by Judge
Hoffman in order to avoid immediate payment of the costs.

I bélieve'they plaﬁ to file such a bond.
Very truly yours,

\“ dg

Richard S. Phillips

RSP:iag

cc:.

Mr. I. S. Blonder




AXEL A_HOFGREN
ERNEST A. WEGNE

LAW OFFICES

TELEPHONE
FINANCIAL &-1630

K HoOFGREN.WEGNER.ALLEN. STELLMAN & McCORD

WILLIAM J_STELLMAN

JOHN B. McCQRD
BRADFORD WILES
JAMES C.WOOD
STANLEY C. DALTO
RICHARD S-PHILL
LLOYD W. MASON

20 NORTH WACKER DRIVE AREA CODE 312

o CHICAGO €0606 JOHN REX ALLEN

IPS - I945-1969

TED E.KILLINGSWORTH

CHARLES L.ROWE

W. E.RECKTENWALD

DILLIS V- ALLEN
W ALVAN SANTE
RONALD L. WANKE

) June 22, 1972 f;'ﬁyﬁﬁ i;{j’

N

RECEWED v e

g R
e sl AREs EDSTU“
Mr. Robert H. Rines - no. TER POST oFRIGE SR
Rines and Rines -

No. Ten Post Office Square
Boston, Massachusetts 02109

Dear Rob:
You mentioned an accountlng problem when you were
here for the Blonder- -Tongue argument. I suggest you take a
look at a recent District Court decision reported at 173.JSEQ.
Lh2..concerning the difference between a royalty paid by a
licensee and the royalty to be assessed against an infringer.
Very truly yours,

SOLg

Richard §. Phillips

RSP:lag




AXEL A_HOFGREN
ERNEST A.WEGNER

LAW OFFICES

TELEPHONE

HOFGREN.WEGNER.ALLEN. STELLMAN & McCORD FINARCIAL 6-1830

WILLIAM J. STELLMAN

JOHN B. McCORD
BRADFORD WILES
JAMES C.WQOD
STANLEY C.DALTON

RICHARD S.PHILLIPS

LLOYD W. MASON

20 NORTH WACKER DRIVE AREA CODE 312

CHICAGO 60806 JOHN REX ALLEN

1945-1968g

TED E.KILLINGSWORTH

CHARLES L.ROWE
W. E.RECKTENWALD
DILLIS v, ALLEN
WM. A VAN SANTEN
RCONALD L.WANKE

July 27, 1972

| RECEIVED

Rines and Rines . ' Jﬁtfﬁﬁ?giz

No. Ten Post Office Squar NES '
hatrnie : ANB RINES
BOSton'_ Massachusetts 0;233?)%% FGST DFFICE SQUARE, BOSTON

‘Dear Bob:.

I enclose a copy of the cost bill which T will

present to théuclerk next week.

*

Very'truly yours,

.;{- tgé7

Richard S. Phillips -

RSP:iag
Enclosure

@o: Mr. I. S. Blonder {(*)




Form A, 0O, 133 (1-63) BILL OF COSTS
Ynited States Z?BE trirt Qourt
for the | |
NORTHERN DISTRICT OF ILLINOIS - .

THE UNIVERSITY OF ILLINOIS FOUNDATION,
Plaintiff and Counterclaim Defendant,

) - v - . ‘ ..
BLONDER-TONGUE LABORATORIES, INC., | - Civii. AcTion Fiie No, €5 C 587
Defendant and Counterclalmant -
-y -
JED ELECTRONICS CORPORA'I‘ION Counterclalm Defendant.
Judgment having been entered in the above entitled action on the . 25+th day of
. July ;18 72, agaxwgk in favor of BLONDER-TONGUE LABORATORIES, by the
the clerk Is requested to tax the following as costs: Court of Appeals for the 7th C}.I‘Cll?..‘.,

BILLOF COSTS

Fees of the clerk

<%

Fees of the marshal e

Fees of the court reporter for all or any part of the
transcript necessarily obtained for use in the case

Fees and disbursements for printing

Fees for witnessey (itemized on reverse side)

| Fees for exemplification and copies of papers
necessarily obtained for use in case.

Docket fees un&er 28 U, 8. C.' 1923

Costs incident to taking of depositions o e

Cost as shown on Mandate of Court of Appeals
Other Gosts (Please ‘itemize)

' SEE ATTACHED

. Total s ' | o

State of ' ILLINOIS ‘
County of COOK .

-
2
mo .
7
.

RICHARD S. PHILLIPS : do hereby swear that t:e
foregoing costs are correct and were necessarily Incurred in this action and that the services for wiizh
fees have been charged were actually and necassarily performed. A copy hereof was this day mai=d
to Basil P. Mann for the University of Illincois Foundation = witk posizg

D ey

fully prepaid thereon. and Myron C. Cass for JFD Electronics Corporation,

Please take notice that 1 waI appear before the Clerk w'\yxﬁ X sai
August 2 ,19 723t 10:00 A.M. l /

LA

————

-

. | c o Attorney for . .Blondex-Tongue. Laboratories. fnc.

Subscribed and sworn to before me this 2 7"2/2" day of July . A D19 72
at Chicago, Illinois. _ o . . T o : -

: Notary Public..

s
I
/
(=

\ ' Costs are hereby taxed in the amount of 3 ' this - - Zay

of _ -, 18, and tha.t arnount mcluded in the Judgment

AT LR e O
R - =  BY et
I W ' ' : Depaty Clerk. ' o

we NV 2 QaEL REVFRSE SIDE FOR AUTIIORI’I‘I‘"S O\T TA)\I\*G (‘ OSTb




TheiCourt of Appeals for the Seventh -

Circuit in its decision dated February 13, 1970,

awarded Blonder-Tongue one-third of its costs on

appeal, to be taxed agéinét University of
'iliinois Foundation. Thé costs were $5362.421
éngwthird of_whiéh is_$l787.47.

The Supreme Court in-its decision
dated May 3, 1971} awarded Blonder-Tongue one;
half its costs, to be taxed against both
Irespon&ents, each to pay one-quarter. The
total'éosts_in the Supreme Court were $8522.90,:
one-fourth of which is $2130.72.

Costs taxed against University of'Illinois
Foundation . . . v ¢ o ¢ ¢ o 4 0 4 s e . e

 Costs taxed against JFD Electronics . + « .« . .

. . $3918.19

e 2130.72 .




o ?aneﬂf :m...@afﬁck | 219 Soutly 'E“'I_’m‘. Fteset -

B 219 South Dearborn Street

Qﬂmieh ;éiutee G'Enurt of Appea!s
< Bor the Sefently Cirenit

E %ﬁ : " GII-_tiragn, éﬂﬂim::is ﬁuﬁlm-

My, H. Stuart Cunningham, Cler ‘J ﬁjgust 31, 1972
~ United States District Court. E(\E‘ :

7-;ch1eago,_1111pq;s 60604 ;ffrjj SEP blurd

RlNEbANDRiNES

R 0. TEN POST OFFICE SQuARE, BOSTON
UNIVERSITY OF ILLINOIS FOUNDATION, Pla..ln'tiff Appellant P

. Dear Slr S

: Herew:th is the mandate of th;s Court in the above entltled anpeal I am returning the erlgmal rec-
ord of your District Court Whlch was transmltted to th1s ofﬁce for use on appea.l '

Please aeknow ledge rece1pt on the enclosed copy of thls Ietter o

Smcerely yours,. o
KENNETHJ CAnPICK, Clerk, i ‘. AR
éé‘:z.q_mf*”é" \_}; /’fffn i ,__;{’;_r,(ﬂ;w
P"- __,-=C:s..cm' 1lla i Von Thacien L
o DenunyClerk. o

Date

Becels‘ed above: mandate and recerd from the Clerk of the TTmied States Court of Appeals for h\e B
- Seventh Clrcult ' 5 o : P .

('t‘ﬂlﬂ* i Jslm“;n

~Mr. Robert H Rines, _LO Post Offlce Squo,re, Boston, Ihass. 02.:.\;9

~Mr. Richard S. Phillips, 20 N. Wacker, Chicago, Ill. 60606 :

Mr. Charles J. Merriam, Two First National Plaza, Chlcago, _Ill 606(0 :
‘Mr. Myron C. Cass, 105 W. Adams, Chicago, I1i.
- Mr. Jerome M Berllner, 10 E. ﬂoth 8t., New York, New Yorzc

”{** 1 Vol Pleadings 1 Vol Decis ions o

= '_Gentlemen -

o If any ph:ysmal and large documentary s,xmblts have been ﬁled in the above entfsled couss,. hes}: S St
are to be withdrawn within ten day from the date of thzs notlce uXhlbltS not Wltndrawn uurmg
- this pE}llod wﬂl be dlsposed ef " : o

"-q_. e L IR . A § o
" . FPI MeeD.10.68.13.3352 0 - AN i R R R




The auit was filad by the univarsity af Illinaia
againat Blonder~Tongue Laboratories; Inc, in Chicago for in
fringement of certain antenna patents, - ,-_'xtrial haa been
held. n&*we!arafnawviﬁf&he hrinfiuafa&age; :

| - é?apinian, thia . it
aa 'antiaipaha ay liahility onv

We did, hnwevar, eaunteralaim agaiuut hha,wf;_;+;_«

0 1inoia Poundation and JFD Eleotronics Company in this. =

zauit, for unfalr competition, antletrust viclabion and inw.

- fringement of 4 Blonder-Tongue patenti. This counterclaim . =~ .

bhasg alao been tried, and is ‘in the briafing stage, and we ho
: ' ‘pecove) \ Bl nder&?é”gﬁe Labg

Gﬁ‘ : EI"-
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R&
10K,

BLONDER - TONGUE

LABORATORIES INC., NEWARK, N. J.

TWO TRANSISTOR

UHF/VHF AMPLIFIER

CH 2 TO CH 83
MODEL U[Vame-2

WITHOUY WRIATEN GONSENT OF BLONCER.TONGUE
U-VAMP-2 SCHEMATIC

LABS., [NC.

UHF

TWINLEAD
FRCM 1233 AMP

VHF
QUTPUT QUTPUT

CH.2-13 CH.14-33

o % R B

LIG3
25H

TI0|
30070

117 VAC

INSTRUCTION MANUAL

DESCRIPTION

The U/Vamp-2 is a high qudlity two transister amplifier designed tc im-
prove color and black and white recepticn on all TV channels, both VHF
and UHF (channels 2-83).

The U/Vamp-2 consists of two compact units, the amplifier which is de-
signed to be mounted cutdoors on the antenna mast and the power supply
which can be mounted at any convenient indoor locdtion. Only one
twinlead is required to connect the amplifier o the powgr-"supply. A safe
15 volts is fed up the twinlead to the amplifier while ‘Gt'the same time the
amplified TV signal is transmitted down the iwinlead to the TV receiver.

MOUNTING AMPLIFIER

Mount the amplifier unit to the mast below the lowesl antenna with the
U-bolt provided. If the mast is mounted to a chimney, position the amplifier
below the top of the chimney where it will not be exposed to gases and
excess heat.

Note: Make connections to the amplifier before attaching to the mast. See Installation Section

Power Supply: The power supply unit can be mounted on the back of the

" TV set or any other convenient place using the wood screws provided. If

mounted on the back of the TV set, avoid blocking the ventilation holes.

U. 5. Patent 3,016,510, Foreign Patents Applied For

PRINTED IN U.5.A. , _ 6540654




DRIP LOOPS
“———DOWN

LEAD

Figure 1

INSTALLATION

Connect the UHF cnd VHF antennae to the appropriate terminals on the
amplifier unit. Terminals are marked on the labe!, Refer o the enclosed
instruction card for maoking connections to the stripless screw terminals.
Leave some slack cn the twinleads to form o "drip loop” as shown in
Figure 1, but do not allow them to come closer than two inches from the
output downlead.

Connect the downlead to the amplifier. For best performance in the UHF
range, and under rain or salt spray conditions, the use of encapsulated
foam twinlead (Belden #8285 or Amphenol #214-103) is recommended.

Caution: Keep twinlead away from house wiring or metal. Use standoffs
when running twinlead outside the house,

Connect the downlead. from the amplifier to the appropricte power. .upply
terminals (refer to label on power supply). Connect the UHF and VHF out-
puts on the power supply to the appropriate TV set or UHF converter
antenna terminals. ' ‘

After installarion is complete, p_l_ug in power suppiy' to any 117V AC outlet
{this unit cannot be used on DC). The unit draws very little power (less
than an electric clock) and thus can- e left on continuously.

INTERFERENCE

On rare occasions an exceptionally strong local station may cause inter-
ference on other channels. (Bars moving across screen, cross hatching,

etc). This can often be cured by aiming the antenna away from the strong
‘station. Severe cases of VHF interference can be cured with filters, such

as B-T series FR._

;

SERVICE

The advanced solid-state circuitry employed in this unit is designed to
give you long, trouble free service. Should trouble arise, check all con-
nections to the antenna, amplifier, power supply and TV set. If the problem
is ntt solved by securing oll connections, Blender-Tongue provides reli-
able, low cost service. Pack the unit carefully, enclosing a slip describing
the trouble omd your return address, then send it prepaid to:

SERVICE DEPARTMENT
_ BLONDER-TONGUE LABORATORIES
9 ALLING STREET. NEWARK, N. ]. 07102

#

+" The unit will be returned by parcel post, C.O.D.

-




> MODEI.

Al020N
BLONDER- T(INGUF.

e Top rated . . allows ane antenna to
_ serve two TV and/or FM sets
- s For true all:channel TV reception —
. obsolescence-proof
§ » Low through-loss and high isolation —
minimizes interference between sets

e Also can couple two antennas to one
dowrlead — any combination of VHF,
; UHF or FM antennas
| o Lasts longer in all high moisture areas
: —stainless stegl terminal teeth maintain
positive electrlcal contact — self-sealing
connection

POMFD. 1N U.5.4, @ 1865 BLONDER.TONGUE LABQRATORIES, INC.,

UHF/VHF /FM  2-SET l?Ol.lPLEIfaﬂ

N

I .
NEWARK, N. 1. PART

#

8320465

L




[}
~

Model A-102 UIV is an all-chanel VHF/UHF/FM two-set cou- -

pler, featurmg low Joss and high isolation between sets. Its advanced
design makes it ideal for use in color television mstallatlons

INSTALLATION

Loosen stripless screws. Do not strip flat twm lead; slide ‘it under the
screws and tighten so that the saw-toothed washers pierce the insula-
ticn. Excessive pressure is not required.

NOTES: Narrow twin- lead should be angled as shown ‘by the dotted'

lines (Figure 1 below), 10 make proper e!ectncal connection
with the saw-toothed washers.

Tubular twin-lead should be trimmed for use with the strip-
less screws as shown in Figure 2.

TRIMMED
END
[-—TWIN -LEAD .
SAW TOOTH 116"
WASHER (D}—TERMINAL APPROX. 4 "
& \ /,’% 374
FIGURE 1 - >
WIRES FIGURE 2

Fat. Nos. 3016510 and 2977553 '

TO COUPLE TWO SETS

Connect the lead carrying the signal to be split to the terminals marked
ANT, and the E_eads from the sets to the terminals inarked SET.

TO COUPLE TWO ANTENNAS

. Connect the antenna -leads to the SET terminals, then connect the
downlead {to the set) to the ANT terminals.

MOUNTING

The Miracle-Mount accessory (available separately) permits quick,
easy, rugged mast-mounting. Two wood screws are supplied for
mounting indoors.

Blonder-Tongue manufactures a complete line of home distribution
equipment, including UHF -converters, antennas, signal amplifiers and
matching transformers for TV and FM. Below Is a partial lst:

U/V-2 — All-channel 2-set coupler

A-104 U/V — All-channel 4-set coupler

V/U-All-2 — Indoor UHF /VHF amplifier
u/VaMP-2 — Outdoor UHF/VHF amplifier

Golden Dart — High-gain outdoor UHF antenna
Golden Arrow — Log-periodic indoor UMF antenna
A full iine of solid-state UHF converters :

See your dealer for further information on these produgts, as well
as specific recommendations to meet the pariicular requirements of~

your own installation.




B) Insert the cable inlo the auio type plug passing the

center conductor between the neoprene insert and
the prod. (See Fig. 5.)

C) Slde the holding ring over the ionq toothed leaves

of the plug and under the short leaves. Sclder the
taothed leaves to the copper braid. Finally cut off
the neoprens insert and center conducior leaving

about 1/32" extending beyond the pro_d. (See Fig. 5.

Fig. 5

NEOPREN‘E
ENSERT

CENTER ..;/ L

CONDUCTOR

See these other Blonder-Tongue products ot your local

dealers

MT-283

A:107

Uv.c/s
MDC-2VU

A.102 U/V

&5105817r

Indoor/cutdoor
tromsformer. Matches 300-ohm antenng im-
pedance 1o 75- ohm impedance of coaxml
cable.

Indoor/outdoor UHF/VHE coupler/splitter.
Use to connect separate UHF and VHF an-
tennas to a single downlead, or {o sepazats
UHF and VHF signals for connection to
separate TV set inpuils.

Eccnomy version of A-107, for indoor use

“only,

Indoor UHF/VHF/FM 2-way splifter. 75-
ohm impedance.

Indoor/outdocr UHF/VHE/FM 2-way split
ter. 300 ohm impedeance.

UHF/VHF/FM * matching

BLONDEH -TONGUE
CABLEMATCH U/V

ALL-CHANNEL

MATCHING TRANSFORMER

MQDEL 3370

Designed for lowest loss on all channels 2-83 and
FM (obsolescence proof)

Matches 75() cable to 300(} TV sei. FM set of "UHF
converler with low VSWR. .

Mounts on back of TV set or converter.
Insulated case and DG isolation for safely.

Includes sclderless .plug for RG 59/U, convenient
lugs on cutput twinlead.

High unbalance rejection eliminates local pickup.

Can  be used with V.1P17.VU, V.2P17.VU or any

other UHF/VHF tapoff,

May be used in conjunction with Model A-107
splitter for sets having separate UHF/VHF Input
termincls. )

INSTRUGTIONS

Connect twinlead of Cablematch U/V to 300 ohm
TV inpul terminals. If desired, case may be attached
to back of TV set with #4 screws or a wire hook.

Connect solderless aute plug 1o cable. See inside
for instructions.

Insert the plug into the Cablematch U/V jack to
complete the installation. The plug allows simple
disconnection if it is desired to move TV set.




INSTRUCTIONS FOR SOLDERLESS
AUTOMOBILE TYPE PLUG

Connect RG-53/U Coaxial Cable io Solderless Auto-
mobile Type Plug as iollows:

A) Refer 1o Figure 1 and with a B-T Model 5-1 Cable
Stripper cut the cable as shown and place the hold-
ing ring over the cable.

CUT POLYETHYLENE
INNER INSULATION

TO HERE .
i
Fig. | / i~
CUT OUTER INSULATION

ANC BRAID TO HERE

B} Inseri the cable into the Auto Type Plug passing the

center conductor between the neoprene insert and
the prod. See Figure 2.

LEAVES . " NECPRENE
\ Fig. 2 /INSEFIT
3] e
CENTER
PROD CONDUCTOR

C) Place the B-T Model CR-2 Crimping Pliers directly
over the ioothed portion of the long “leaves” (see
Fig. 2) and squeeze until the testh bite firmly into the
cable insulation. Without releasing the pressure on
the crimping tool, slide the holding ring over the
"leaves.” Remove the crimping tool and slide the
helding ring over the teeth, Crimp the holding ring
as shown in Fig. 3. Finally cui off the neoprene insert
and center conductor leaving about 1/32" extending
beyond the prod.

‘ NEOPRENE
I:;ERT
&E “cenTer
/ " CONDUCTOR
CRIMPED 5
HOLDING RING

Fig. 3

D) For severe cases of local pickup the leaves of the
plug should be soldered to the cable braid. {Strip

cable jacket back as necessary.)

If a crimping tool is not available the solderless autc-

mobile type plug may be connected as follows:

A) Refer fo Fig. 4 and with o B-T Model S-1 cable
. stripper cut the cable.as shown . and place. the holding
ring over the cable.

" BARE
POLYETHYLENE

BRAID : CENTER
NG CONDUCTO
e

i
Fig. 4 a;_l"_.-_




v HODEL 'O |
| UVE-C/S ,
| ﬂl BLONDER-TONGUE

° Obsolescence proof — for true UHF/VHF
. TV and FM reception - .
o Low through-loss and high isclation for .
_ superb pictures; true fidelity stereo. -
g ¢ Couples UHF, VHF and FM antennas to
a-single downlead .
e Provides separate UHF, VHF and FM out- . :
puts from a. single twinlead carrylng all
three types of signals i
® W%atherproof — may be used: indoors or
ou

UHFNHFIFM COUPLERISPI.ITTER

 "MFD. IN W.5.A. ©1068 BLONDER-TONGUE LABORATORIES, INC., NEWARK. N. J. PART 6520526




MODEI. UVF-GIS . antennas to a s;ngle down-

is a quality UHF/VHF/FM lead, as well as. the con
coupler/splitter which en- nection of a UHF/VHF TV
ables connection " of sepa- i and FM set to a single
rate UHF, VHF and FM antenna cable,

ATTAGH'NG GABI_E: Slide twinlead under screws, as shown in

Figure 1 {narrow, flat twinlead — not recommended — must be angled
as shown), and tighten so saw-tooth washerg pierce insulation, mak-
ing contact with wires inside. Tubular twinlead should be trimmed
. as shown in Figure 2,

- TWIN- LEAD TRIMMED
: 1/16" ~END
APPROX\

SAW TOOTH,
WASHER GJ}-TERWNAL / Z
Figure 1 WIRES > Figure 2

TO FEED TV ANIJ FM SETS FROM A SINGLE DOWNLEAD:

Attach cable from antenna to U/V/F (“combmed") terminal. ‘Connect

. cable from VHF terminal of UVF-C/S to VHF terminal of TV set, and
another from UHF terminal of UVF-G/S to UHF terminal of TV set.
Connect.a third cable from the antenna.terminal of the FM set 1o
the FM terminal of the UVF-C/S.

* TO CONNECT UHF, VHF AND FM ANTENNAS TO A SINGLE

DoWNLEAD Connect separate cables from antennas to the UVF-C/S
(connect UHF to UHF terminals, VHF to VHF and FM to FM). Con-
nect the single downlead to the U/’V/F { combmed") terminal of the
UVF-C/S.

MOUNTING Two screws are supplled for mdoor mountmg An out-
door mast-mount, the Jiffy Mount, is available from your dealer.

NOTE:

When mounting the unit outdoors, be sure that the terminals are

.facing downwards, to prevent moisture from entering the unit. Run .

‘cables as short and direct as possible.

_In rare cases, which can occur because of twinlead lengths employed,
you may improve TV recepiion by changing the length of the twinlead -
to your FM set by approximately one to two feet,

ACCESSORIES
Blonder-Tongue manufactures a complete line of home d:stnbut:on
.equipment, including UHF converters, antennas, signal amplifiers,
‘multi-set couplers and matching transformers for TV and FM. Eelow
" is a partial list: .

CA102 U/V — . All-channel TV/FM 2-set coupler.
. A-104 U/V — All-channel TV/FM 4-set coupler
UV-C/S — UMF/VHF coupler/splitter
V/U-All-2 — Indoor UHF /VHF amplifier’

u/Vamp-2 — Outdoor, mast-mounted UHF/VHF amp]zﬂer
Gelden Dart — High-gain log-periodic outdoor UHF antenna )
‘Golden Arrow — Log-periodic indoor UHF antenna

A Full Line of solid-state UHF converters

See your dealer for further information on these products,. as well
_ as specific recommendations to meet the partmular requirements of
your own mstallatlon
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DESCRIPTION

The V/U All-2 is « high quality two transistor indoor amplifier designed to
improve color and black and white reception on all TV channels both VHF
and UHF (channels 2-83) from a single antenna. The V/U All-2's solid siate
circuitry first amplifies the signal it receives from the antenna. Then, acting
as « high quality two set coupler, it provides the proper impedance mcich
and isoletion io supply two TV sets. '

2
SHYJOYIC INISYE b

ONYS HOH 7 4HN

MOUNTING AMPLIFIER

The V/U All-2 may be mounted at any convenient indoor location by
means of the two wood screws provided. Connections to the amplifier are
io be made before mounting {ses installation section).

A=

For best results in the UHF range, locate the amplifier where the length of
the #winlead betwsen the anienna and the amplifier is as short as pos-
sible. For long term, trouble free performance, avoid mounting the ampli-
fier in locations where ambient temperatures may rise abiove 145° F. {un-
ventilated attics sometimes reach temperatures exceeding this figure).

If mounted oh the back of a TV set, aveid blocking ventilation holes.

| INSTALLATION
All Channel Antennas _
If an dll channel (UHF/VHE) antenna is used, simply connect the cntenna
to the appropriate terminals on the amplifier (terminals are marked on the

label). Refer to the enclosed instruction card for making connections to
stripless screws. :

5§81 ANDONOL-¥IONOTR 40 LNISNCD

TONLY
NILLIYM LNOHLIM Q3DNAO0¥EIY 4O ISIMEIHLO aIsn

38 OL LON 51 ANY INIWZINDA 40 IONYNILNIVW ONY

NCUYIIC IHL HO4 QIANILNT 51 NOLLYWIOINT SiHL

SindLno
JHA-JHN

U.S. Patent 3,014,510, Foreign Patents Applied For
© 1944 Blonder-Tongue Labs., Inc. 6510421




UHF/VHF ANTENNA

TV SET

l .
)
J

TV SET

Fig. 1
Use of V/U All-2 with
All Chunnel Antenna .

GOLDEN
DART VYHF
UHF ANT ANT

TV SET

Fig. 2
Installation showing use of A-107
units to combine UHF and VHF
Antennas and to split UHF end VHF
signals for TV sets -

UHF/ VHF
? ANTENNA
V/
V/UALL-2 // — OI
/. ]

| FULL QUTPUT
TC FARTHER
A=102 U/ TV SET

[ |
OO

SPLIT OUTPUT TO
NEARER TV SETS

Fig. 3
Three TV Sels

_“Separate UHF and VHF Antennas

In strong signal areas, some types of- VHF

antennas may work scttlsfactonly in-the’

UHF range. For optimum results however,

.an all channel antenna or separate UHF

and VHEF antennas are required. Separate
antennas can be combined into a single
downlead by means of-a B-T Model A 107

* UHF/VHF ‘coupler.

Becommended Twinlead

For best performance at UHF, r.md under _

rain or salt spray conditions, the use of en-
capsulated foam twinlead (Belden # 8285
or Amphenol #214-103) is recommended.
Keep twinlead away from house wiring or
metal- and use standoffs when running
twinlead ouiside the house. Do not run two
twinleads together but keep ai least 27
separction betwaen them. If coaxial cable
connection is desired, use the MT-283 badun
outdoers and the Caklematch U/V indoors.

One TV Set with separate UHF and VHF
Antenna Terminals

Connect. either cutput of the V/U All-Z to.

the UHF antenna terminals of the TV set or

. UHF converter. (Both UHF cnd VHF cre

combined in either output terminal). Con-
nect the other amplifier output to the VHF
anienna terminals. Alternatively, -some-
what higher output may be obtained by
combining both owtputs as described in the
next section and separating the UHI end
VHF signals frem the combined outouts by
means of a B-T model A-107, or Model
UV-C/S UHF/VHF Combiner/Splitter.

One TV Set with a single set of Antenna
Terminals

TV sets with one set of antennc terminals
can utilize the full capabilities of the V/U
All-2 by connecting both outputs of the
amplifier together with two 4" lengths of
twinlead. (See Figure 4). Connect the two
lengths of twinlead togsther cnd place a
¥a' piece of tin foil approxlmc:tely 132"
from the juncton of the two 4" lengths of
twinlead and the lead o the TV set. If no
signal is obtained, disconnect one of the
4' lengths of twinlead from the V/U All-2
and reverse the connections. If full cutput
s not needed, you may simply connect
the TV set to one of the amplifier outputs
and leave the other output unused.

Two TV Sets

Connect che amplifier cutput to the anten-
na terminals of each TV set. If the TV aset
or UHF converter has separate UHF and
VHF cntenna terminals; the signals can be
separated at sach set by means of a B-T
Mode! A-107, or Meodel UV-C/S UHF/VHF

N n 7
4"LENGTHS Combiner/Splitter,

More than Twa TV Sets

. " The signals from the V/U All-2 amplifier
Il . may be coupled to additicnal sets by using

: a B-T Model A-102 U/V, or additional V/U
All-2 amplifiers. (See Figure 3).

[|]4+— TINFOIL

T0 TV SET

Fig. 4
Full output connection for 1 set

'OPERATION

After installation is complete, plug in line cord to any 117V AC outlet.
{(Thig unit cannot be used on DC). The unit draws very little power (less
than an electric clock) and can thus be left on continuocusly.

Note: When receiving very weak fringe area signals, ¢ small improvement may sometimes

be obtained by placing a small piece of tin feil on the twinlead from the antenna near
the amplifier and sliding the tinfoil along the twinlead until-the best picture is obtained

INTERFERENCE

On rare occasions an exceptionally sirong local station may cause inter-
ference cn other channels {bars moving across screen, cross hatching,
etc.). This con often be cured by aiming the antenna away from the strong
station. Severe cases of VHY interference can be cured with filters, such as
the B-T series FR. .

SERVICE

The solid state circuitry employed in this unit is designed to give you long,
irouble free service. To insure vour continuing satisfaction, Blonder-
Tongue provides reliable, low cost, service. Should o problem arise pack
the unit carefully, enclosing a slip describing the trouble and your return
address, and send it prepaid to:

Service Department
BLONDER-TONGUE LABORATORIES
9 Alling Street

Newrk, New Jersey 07102

The unit will be returned by Parcel Post, C.O.D.




'MODEL

*

il A-104U)V -

Iﬂ BLONDER-TONGUE = %
=" LHF/VHF/FM 4-SET coume "

Top rated-, aliows one antenna. to
serve four TV and/or FM sets. True all-
channel TV reception :

Low through-loss and high isolation —
minimizes interference between sets
Simple to install. — patented stainless

_ stee| terminals — no stripping of twin
lead required - )
For long life fn high moisture area —
stainless steel terminal teeth maintain
positive electrical contact - self-sealmg
connection

e Wood mountmg screws prowded

MFD. IN LLS.A. @ 1965 BLONDER.TANGUE LABORATORI ES, INC., NEWARK, N, J, PART #5520451




Moadel A-104 UI\F is an all-channel VHF/UHF/FM four-set cou-
pler, featuring low loss and high isolation between sets. Its advanced
design makes it ideal for use in color telewsmn installations. :

- INSTALLATION

Loesen stripless screws. Do not strlp flat twin-lead; slide it under the
screws and fighten so that the saw-foothed washers puerce the insula-
¥ tion. Excessive pressure is not required, .

NOTES: Narrow twin-lead should be angled as shown by the dotted
lines (Figure 1 below), to make proper electrical conrection

with the saw-toothed washers. i

Tubular twin-lead should be trimmed for use wrth the strip-
less sgrews as shown'in Flgure 2.

TRIMMED

END
]“—TWIN LEAD
SAW TOOTH.\ e
WASHER {D %—«TERMlNAL o APPROX s/
F|GURE 1 N 7y .
wifes -« FIGURE 2

Pat MNos. 3016510 and 2977553

Connect the lead carrying the signal to be spiit to the terminals marked
ANT, and the leads from the sets to the terminals marked SET.

MOUNTING

The Miracle-Mount accessory (available separétely) permits guick,
easy, rugged mast-mounting. Two wood screws are suppiied for
" mounting indoors: -

. Blonder-Tongue manufactures a complete line. of home d:stnbutlun
equipment, including UHF converters, antennas, signal amplifiers and
matching transformiers for TV and FM. Below- is a partial.list:.

U/Vv-2 — Alj-channel 2-set coupler :

V/U-All-2 — Indoer UHF /VHF amplifier

U/VAMP-2.— Outdoor WHF/VHF amplifier

Golden Dart — High-gain outdoor UHF anienna

Golden Arrow — Log-periodic indoor UHF antenna

A fuII line of solid-staie UHF converters
See yoaur dealer for further information on these products, as well
as specific recommendations to meet the particular reéguirements of
yOur own mstallatlon :




Power Feed Through: 1 amp maximum Recommended Male Connectlor:

. Standard mica filled PL-259 type
AC or DC. 250 volts maximum | ' lsee related equipment)

CONNECTIONS

To use as a splitter: connect the input cable to jack J1 and the cutput cables to the jacks
12 and J3. All input signals will appear ai each oulput jock less than 4.0 db down.

To use as a combiner: Connect the two input‘cc:bles to jocks J2 and 13 and take the
combined signal cul of the jack morksd J1.

RELATED EQUIPMENT

Mcle plugs — use the following plugs for comnecting this unit to 75 ohm coaxial cable:
P-59T for RG-53/U or RG-59/U foam coble
P-11T for RG-11/U or RG-11/U foam cable

6510434




BLONDER - TONGUE

LABORATORIES, INC., NEWARK, N. J.

Model MDC-2VU
® Masterline UHF/VHF Two Way Hybrid Splitier / Mixer

The Mecdel MDC-2VU can be used to split or combine all signals from 10 to 216me and
470 to 89Cme. It is thus suitable for use in «ll chcannel UHF/VHF systems and in
sub-channel systems. In addition to operating as a directional coupler for VHF, UHF and
sub charne! signals, the MDC-2VU alsc passes AM radio signals and DC or AC power, -
It utilizes an improved UHF connector for better UHF performance.

SPECIFICATIONS -

Bandpass: 10-2i6mc, 470 - 890me
Impedance: 75 ohms, input and output
input VSWR: 10 - 54mec — 1.36 max
VHF (54 - 108mc)— .25 max
VHF (174 - 216mc) — 1.30 max
UHF (470 - 890mc) ~- 1.30 max
Quiput VEWR: 10-54me—2.5 max
VHF (54 - 108mc) — 1.28 max
VHF (174-216me) — 1.4 max
UHF (470 - 890mc) — 1.45 max

Total Loss (insertion ‘plus splitting):
VHF (10 - 216mc) — 3.5 db mazx
UHF (470 - 890m¢) — 4.0 db maz
AM radio —_— 45 db max

Isolation between branches:
10 - 54mc == 10 db minimum
VHF (54 - 216me) — 12 db minimum
UHF (470 - 890mc) =~ 12 db minimum




E MODEL WV-cfs
A1 BLONDER mmuz L
| INDOOR UHEIVHF COUPLER/SPLITTER

‘i » Low through-loss and hlgh |solat|0n for',
§ superb pictures

‘B # Provides separate UHF and VHF outputs
{ from a single twinlead carrying both
types of signals - .

MFD. IN'U.8.A. ©1665 BLONDER-TONGUE LABORATORIES, ING., NEWARK. N: J. RART ¥ e520611



- MODEL UV-GJS is a unF/vHF coupler/splitter which enables
connection of a UHF/VHF TV set with separate UHF and VHF inputs
to a single antenna cable carrying UHF and VHF signais., -

ATTAcI‘“NG anLE Remaove msulat:on from ‘about ‘1/2" of the

twinlead (tubular twinlead must be tapered first, as shown in.the ™~
illustration). Insert wires under appropriate screws-and fasten mak-

ing sure- W|res do not contact adjacent SCrews.
TRIWED

GONNEchoN Connect cable from anterma to screws marked U/Vv.

Connect cable from UHF screws to UHF antenna terminals of TV set
and VHF screws to VHF antenna terminals, -

The UV-C/S can be secured to the rear of the TV set, or in any other
convenient location. Keep all cables as short and dlrect as possible.

ACCESSORIES

BIonder-Tongue manufactures- a complete line of home distribltion
equipment, ‘including UHF converters, antennas, signal amplifiers,
multu-sreit tI:clrurtJIers and matching transfermers for TV and FM. Below
Is a parunal [is

A-102 UW/V — All-channel TV/FM 2-set coupler
A-104 U/V — Afl-channel TV/FM 4-set coupler
UVF-C/5 — UHF/VHF/FM. coupler/splitter
V/U-All-2 — Indoor UHF/VHF amplifier )
U/Vamp-2 — Outdoor, mast-mounted UHF/VHF amplifier
Golden Dart — High-gain log-periodic cutdoor UHF antenna
" Golden Arrow — Log-periodic indeor UHF antenna
A Full Line of solid-state UHF converters

See your dealer for further information on these products, as well
as specific recommendations to meet the partlcufar requlrements of
your own mstallatton







. WORLDS FIRST ALL CHANNEL
"HOME TV AMPLIFIER

® AMPLIFIES ALL TV CHANNELS
2 THRU 83

- @ WEATHERPROOF ALUMINUM CASE
@ REMOTE AC CONTROLLED

ILOND




v/u ALL 2

TWO TRANSISTOR |
~ INDOOR ALL-CHANNEL AMPLIFIER |
- APPROVED FOR COLOR . |

" @ AMPLIFIES ALL UHF & VHF CHANNELS &

@ FOR ALL-CHAN-NEL SETS AND
CONVERTERS -

® LOW COST DEPENDABLE OPERATlQ_u .
® BULLT IN 2-SET COUPLER

" BLONDER- TONGUE"L.

® LABORATORIES, INC. NEWARK, Nt |1

V/U ALL-2_

TWO TRANSISTO_R

INDOOR ALL- CHANNEL AMPLIFIER

i e _BI-QNDE.R.-TONGUE LABORATORES,ING,




LAW OFFICES

AXEL A.HOFGREN

FRNEST & WEGNER HOFGREN.WEGNER.ALLEN, STELLMAN & McCORD

WILLIAM J. STELLMAN

TELEFHONE
FinanciaL 6-1630

JCHN B. McCORD . 20 NOCRTH WACKER DRIVE AREA CODE 312

BRADFOCRD WILES
JAMES C-WGOD

STANLEY C.DALTON i CHICAGO S§0608

RICHARD S. PHILLIPS
LLOYD W. MASON

TED E.KILLINGSWORTH
CHARLES L. ROWE

W. E.RECKTENWALD

DILLIS V. ALLEN | June 7, 1972 .

WM A VAN SANTEN
RONALD L.WANKE

Mr. Robert H. Rines

Rines and Rines

No. Ten Post Office Square .
Boston, Massachusetts 02109

Dear Bob:

JOHN REX ALLEN
1245 -19882

~
(yy N
Ui L

RECEIVED

JUN} 91912

RINES AND RINES

WD, TEN POST OFFICE SQUARE, BOSTON

_ There was a Technograph class action pending
before Judge Will in the Northern District of Illinois
in which a motion was made by defendants setting up an
estoppel plea based on Blonder-Tongue. - Judge Will has
just granted this motion. I enclose a copy of his

* . memorandum decision.

Very truly yours,

el

Richard S. Phillips

RSP:iag

* Enclosure




g UNITED STATES DISTRICT COURT I\?ORTHF‘R\T DISTRICT OF ILLI\'O.LS
_ _EASTERN DIVISION

! e . L HYBERT L"-I?Ir,r,':.
: Name of Presiding Judge,}lonarab!o — % _ .
-'{_:;.‘Cau'se'NO- GSC. 272 S | o ' Date ;770zm 30, i‘?@
| Title of Cause | 4444&%6;/ @Mpe &K‘/Mf—éég—l/é a/é-
o ’ | - _ \.f:’;, _
: Brief Statementﬁ | : : &ff":ﬂﬂf‘k@. nwc«v}d“’fé:

of Motion _ ‘j_

The-rules of this court. require counsel to furnish the names of all parties entitled to . -

notice of the entry of an order-and the names and addresses of their attorneys. Please: -

do this immediately below (separate lists may be appended).
Names and -
-Addresses of
moving counsel

Representing

Names and
Addresses of
other counsel
entitled to
_notice-and names
of parties they
represent. - :

Reserve space belcw for notatmns by minute clerk

12 =~

Iszd this mememndum to the Clerk. o
- Counsel will not rise to address the Court unhl rnotlon has been called




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

'FM" ,@

- METHODE ELECTRONICS,

AUTOMATIC ELECTRIC COMPANY, - = =
s e o Defendant.'r

'jWEBCORfELEGTRoNICS

~TECHNOGRAPH, INC.

' CRONAME, INCORPORATED,

. TPECHNOGRAPH ‘PRINTED CIRCUITS,. LTD., and .

TECHNOGRAPH, INC. (Formerly Technograph
Prlnted Electronlcs, Incorporated) ,

Plalntlffs,,'

INC., S
B - Defendant.

TECHNOGRAPH PRINTED CIRCUITS,. LTD., and

- TECHNOGRAPH, INC. (Formerly Technograph

'Prlnted Electronlcs, Incorporated)

Plalntlffs,A

.-VS-n'-

”,TECHNOGRAPH PRINTED CIRCUITS LTD.,_and_'
" TECHNOGRAPH, INC. : (Formerly Technograph
'V‘Prlnted Electronlcs, Incorporateﬂ)

L : : o Plalntlffs, :

VS .

INCORPORATED
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'MEMORANDUM OPINION '

S
-
'

WEach'Of_these fourtactioﬁs was filed'by thefplaintifft-

against a defendant havrng a regular and establlshed place of

business in the Northern.Dietrict_of Illinois.A They all 1nvolvet._--7

'ene or more of United étatee Pateﬁte N05;'2;441,960f issued
thay~25,-;948;_2}706,5§i;'issued Agril 15,-1956-andReiseee

Patent No;'24,165,:reisegeaJune_l2,’i§56. 'Allfef.tﬁe pateﬁtsrr
t:relate.to metheée.ter.théimeﬁefactﬁre_of.prieted_elegtrie dr"

magnetic”cireeitet Sueﬂ eirCuiEe”ere ﬁidely.used-intﬁeeqfee— t!'
.*turihg'eiectric end'eleetrbhie devices; ; o | |

A complete hlstory.of these patents from the 1n1tlal flllnélf

of the orlglnalfappllcatlon on February_3 1944 lS set out both

-1n Technoqraoh Prlnted CLICUltS,_Ltdn et‘al' v;”Bendlx Av1atlon;;.“ =

Cor p 218 P, Supp 1 (D Md. 1963), aff d 327 F 2d 497 (4th clr.'

71964) cert. den,-379_U.S. 826 (1964). and Technoqraph Prlnted

Circuits, Lta.“v."Unitéa°States, 177 Ct Cl 919 370 F. 2d 571

i

;f;(1965)- Accordlngly, we Wlll not repeat it here :: ‘”;-:f'_‘gttut&fsf %

f._On December-30 1964 Judge Igoe of thls Court granted He:_..'_'_l

S '_defendants motlons for summary judgment whlch actlon was reversed

'_by the Court of Appeals for the Seventh circuit, 356 F Zd 442

f*(7_c;r,,1956).rce;t.-den._3$4_urs- 950, 1002 (1966) Subse-;
'equently,ithe'cases'were censolidated for'purposes both of'diécevery
(:;__: :iand trial and declared to be .class aétioﬁe sd~far es_the defeﬁd-_ﬁ

ants were-eoncerned,'the-defendant7Cless“beinngefined'toeiﬁeLUdé‘:




all:manufacturers‘of prieted circuits.i:'

'The_coneolidated claee'ectioneas tried totthe court
witheutle'jury_and.a-éqst%triélsﬁriefinglsehedgie establietea.
Before a.final argument_ﬁas'heera;Vthe'United Stetes Sepreme r

' Court, on its own motioniiinetructea'the:partiee in Blonder- - .

_'Tongue v.‘UniversityfFOunaetioﬁ; then'pendingrbefore'the Court,7

to 1nclude and brlef the questlon of whether Trlplevrv. Lowell;"

297 U.5. 638 (1936} should be reexamlned. ;On'May_B, 1971, the

;Supreme Court-entered lts-oplereeVrn-BIOnder—Tdnqueﬂ’402 U.S.;3l3_-_
(1971), holdlng that thle a flnal Getermlnatlon of patent H-S “
Uianalldlty in a prlorrsult dlddeet eutomatlcally estop the patent
holder_from brlnglng.eueeeend'eetron.egalnst_aﬂglfferent allegedig
infringer, “tﬁefeeurt*in:thee;eeenéviitigetionxgtetiéecide ie:eg‘

' prlnc1p1ed‘way’whether er net 1tnls.3est and equltable to uailoen
the plea of estoppel ln the cese before rt " (402 U S at 334)

Thereupon, the defendants moved to dlsmlss these four su1ts

--on:the grOund_that the earlier decision of,the United'states”@'

‘District Court, for the District of Maryland in Technograph =~ |

Printed Cireuite,'Ltd.leet-al.re;hﬁendik Aviation Corp., sgpra,e

e Which had been'affirmed by:the bqﬁft.df Appeals-forftheiFodrth o

'3C1rcu1t and certlorarl denled by the Supreme Court and in Whlch

.the*patents-here.involvedﬁhad been found~1nvalld COnstltuted’a :

. bar to these actlons under the doctrlne of collateral estoppel



'?wfbefore-himf' We;agree;;

as enunciated in Blonder-Tongue. ‘At about the same time, ﬁ

-~ similar motions were made in four actions then pending in the

'TMarylaﬁd District Cburt_which'had been breught-by TéchﬁOgraph

against_Martin—Marietta'Corp., Westinghouse_ﬂlectric Cerpora~

- tion, Interhational}Telephone and Telegraph'CQrp;'and-MCDanell,
N Aircraft‘Corp.,-respectively;_all'of'whem had opted out of the.

" defendant class in the consolidated -action in-this‘Court;'

o In a careful and comprehensive analysis oOf Blonder-Tongue,

}ﬁis eariier ruiing'in the‘Bendix case,'eud'thetatplicetion of
'Tboth to the four cases. before hlm, Judge Watklns has conciu.ed 'rf
'that thOSe eases must be dlsmlssed._ His opinion finds”that
Technograph had a "full end falr .eéportunlty to establlsh.the t*l
‘valldlty of 1ts patents in the Bendlt sult and that 1t ;sﬁjustif

,and.equrtable to allow the plea of estoppelf'ln the four_eases”;' Jr”

I I
1

Technograph ln addltlon to the urglng that the courts 1n -
'-'Bendlx wholly falled to grasp the technlcal subject matter and;tjv

: issues in sult "a contentlon whlch Judge’Watklns oplnlons

fully refute, also urges that (1) 51nce 1t spent a great deal

of tlme, energy and money in pursulng the cases before thls‘"
—QCourt in rellance on Trlglett and the Seventh Clrcult Court of
Appeals reversal of Judge Igoe S grant of summary judngnt in t_--

Ef whlch that Court held,applylng Trlglett that'thefBendlx.deC1slon '




‘}n_,..».‘_‘.‘- B

”: was no béf;_and_{2) $ince_th§ldéfendant$.did néflurgeitbat th¢  
_'Bendix‘déciéion Q§§ rés juaiéé£a.b#t_ébnceded.Eéfpre_tﬁe Coﬁrt';

' of-Appééls that‘it waénbt; it_wbuld bé-inequiﬁéblé.and unjust tp;..*
 appiy the ﬁlcﬁderéTddﬁuélmoaifiéatégn of:Tripleff iﬁ thé.inétéﬁt

case.
‘been expended on these cases énd'that'everyboay involved, ceounsel

._'Triglgtt'as”permitting.ﬁnlimifed relifigationfof thé §éliditye0fJ;
'Vé'péﬁént foqgé invalid.iﬂ a pri§r tiial QF'trialé_éo.long ééi:. |
f..puﬁaﬁige-iﬁf:inéérsCould;ﬁe;féqndl :Bi@ndeféTéndﬁe; hoWé§er{ aoe§ 
"nébisﬁéﬁééﬁ;&ﬁaﬁii£513éélicgfio;.énvélées ény'sdcﬂ_cdnéi&éréfion$; 
i#ll_fh;;; ééﬁé;féctd;é.were.there.present: ih féct; the i%sué¢f ;_
 001iatéral'estoépéljwés_raisedjbf thébeuft énd not by théhdg—_ ;
__fensé who; a$ hére,iwere'apﬁgreﬁtiynﬁénteﬁf'télgb oﬁflifiéa£iﬁ§51€ 

iinaefinitéiy.ﬁverthe;&élidiﬁ?f@f a_?éfentno matfér'hbw frgqﬁéﬁﬁlg-;

 i£'ﬁéé geén'féﬁhd invaiid.ijfhése féé£§£é wgfé-épparenti;‘ﬁéﬁ .
_,_persﬁasivé té;fﬁe Supgeme_Court,AWelgré.nbt.gérsuadéa eithé£. ;'
Tsﬁéibe“éépiied ié.“wﬁetheréipafenteefhéS'had'affuliiandfféif
" chance_t¢:1£tiga£ethé &éiidity ofihis.patent in an:§aflier céseﬂf -,

 .It then:went on to discuss various faétoré'which'would'be.ﬁelevant. 

 of'thése.factors'ahd others and "concludes thathéchnograph*ha$  

.If.certainly_is.true that muéh'time;_money and energy have

and judges alike, with'thé*exdeptibn'of‘Judge Igoe,»acceptedg_'

ca @

What the Court in Blonder-Tongue enungiated-as'thé criterion

"~

'

to such a determination. ' Judge Watkins' opinion examines each




-
-4

Dated: May 31, 1972

‘indeed had itS'day, or, more. accurately, Weeks in court durlng

"which ituhad-a=fu1l and falr ¢hance- to establlsh the valldlty

of its patents and failed to do so;.'

Thé pleas of estoppel under the prlnC1ples enunc1ated in- ;'”

fBlonder—Tonqde are, therefore,'sustalned and the. consolldated

cases‘diSmissed. An appropriate Order wmll_enter.

/ United States District Judge

Sy

.

% -
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7 tional, efficient and sunple antenna system. It is’

Patented Sept. 18, 1934 ©

EJNETED S ATES

RENR ANt “ﬂﬂ.=¥:z-:’;$- R

PAfEN?7

ANTENNA

Phlhp Sta.ats Carter Port Jeﬁerson, N. Y.,

signor to Radio Cerporation of Amenca, a cor=,

paratmn of Delaware

Apphcatmn June 11, ]930 Senal No. 460 -167

41 Ci;ums. _(CL. 259-—33}

This h‘n ention :relates to d.lrechve antenna 8ys~

tems .and has for its primary object to provide

a simplified and highly efficient antenna. system
utxhzmg standing wave phenomensa, . .

It is known that when a wire having a length
grea.ter than. the operating wave length 1s excited
in such manner that standing watves are pro-

. _duced thercon, radiation will oceur principally. in
- the direction: of symmetrical cones having their

apices at the center of the wire, Suchis the case
with a wire having a length equal to o pluralily
of one-half wave lengths at the operating-fre~
quency The radiation pettern produeed ih such

. instance appears in cross sectien, in the form of

symmetrical cones about the wire. The present

-inventien, which makes use of these phenomena,

in its most simple aspe_ct employs & pair of open-
ended wires energized in phase opposition-to Lave
standing waves throughout the length of the

wires, the wires having such angular relation with |

respect-to each. other as to obtain a highly direc=

! propOSed to place these wires at an angle with re-

25

spect to each other so,that principal radiation
takes place along the bisectorof theangle. {This
angle, in general, corresponds to the angle of the

- principal cone of radiation of one of the conduc-
" tors.

.80

Another ob}ect of the tnvention Is to disclose
‘centrating the directional beam radiated Irom cne

the angle for the best directional propagation for

. open-¢nded wires of any ﬁmte Jength, preferably

longer than.'the opcrating wave length, having

- standing waves thereon and arranged in the man-
‘rer proposed. )

Since a pair of wires of the. type above descrzbed
having standing waves of opposite and instanta-

neous polarity thereon which are angularly dis-

" posed with respect to each other, radiate equally

. a0

. - along the Dbisector of the angle forined by the
" 86
‘ energlzed or floating, or they may be encrgized

well Inntwo directions, 1. e, towards the diverging
ends of the wires and towardsthe converging ends

of the mres such an arrangemcnt is bxdnec-

tiongl.

A further object of the prcsem invention there-
~fore is to provide a unidirecticnal arrangement.’

45

This may preferably be sccomplished by placing

& similar. parallel pair of wires an’ odd number
of gquarier wave lengihs -away from the wires’

forming the antenna proper in.a direction taken
wires.. The second palr of wires may he left un-

in proper bhase stich that for one. direction radia-

“tion cancellation oceurs, whereas in-the other di-

- rection there 15 a atrengthenmg of plop'\gts.ted

85

electromagnet}c wuves

© A still further object is 1o concentrate the beam'
in planes transverse 1o the plane of the 'wires. -

These transverse, planes usually include the ver-

tical plarie, since the wires are ordinarily disposed.

in ‘horizontal planes.. This may be éfecied by
placing similar arrangements-of wires above of.

ma¥y be duplicated side by side.-

Other objects and features will éppear in the’

subsequent. detafled deseription referring to the

_below a given arrangement of wires. '‘To ifcrease . -
honzontal directivity, the arrangements of Wu'eS'--- .

various embodiments-of the invention disclosed.: -

in the accompanying drawings. . - .
Figure g illustrates,. general]y, the pr_ncjpal

conical radiational characteristic-of a longicon-
ductor upon which standing waves are produced,

Figure 1 illustrates in cross sectien, the radia~ .

tion characteristic of .a wire five wave lengths:
long,
Figures 2a, 2b and % indicate various forms of

(I

the fundqmental unit of the present invention: -

wherein long lnear conditctors hevihg standing
waves thereon are disposed at an angle such that:
principal radiation oecurs along the dlrection of
the bisector of the angle;

. Figure 3 indicates the bidireetional: charactr:z-

80,

istic of one of the units shov,n m any oI the Flg- P

‘Ures 2a, 2b; or 2e¢,.

Figure 4 iliustrates an antenna system for con-

of the units shown in. Figures 2, 2b, and 2¢; -

Figure 5 illustrates the arrangement of a plu-’ -

‘rality. of units such as shown ih Figure 2 Ior ob-

taining unidirectional propagsation,

Figures 6 and T flvstrate, re_spectively, t.he ;
- power distribution in the horizontal snd vertical

planes from one -anténna-system of particular-

dimensions of the type shown in Figure'§,

Figure 8 illustrates a broadside arrangement ol -
unidirectional - units for further Increasing-the.
. directivity of a propa'zated beam nf e]ectrcmag‘

netic waves,

an end-on or in ling arrangement of units for in-
creasing the directivity of a bearmn of waves,
Figures 10 and'10¢ indicate diarmond shaped ar-

rangements of units for obtammg umdirect}cnai -

propagation,

Fipure: 11 111u<tmtcs a preferred form of the ...

invention for concentrating a unidirections! beam:

of énerpy horizontally and vertically, when the :
length of wires is of the order of 6:.to 12 wavy o .0
lengths, and,

Figure 12 is o graph qhowing the relationship
between the length of one of a pair of conductors

Figure @ indicates schemqhmlly in plan view, -

80
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Formsimy

10
. lefigth of wire measured in wavelengths, the angle

15
-+, the cone wmch AppPears.as.suich in cross section,

'and half the. angle between them for obtmning
maximum radintion along the bisector of said an- -

gle. As indicated by the skeich of the anténna

- systém. In the upper right hand corner of this .

figure, this relationship holds most =tnctly when
the w1res are of equal length; '

I In -genéral, as shown in Figure la, there are
© “two: principal hollow: cones .4, -6 of radiation -

ahout a wire such. as indicated by the refer-

ence. character 2, which is long relative to the
. working wave length, -The cones are -symimet- ..

rical about the wire 2, and the axis of the cones -‘.oi the wire-and » the wave length, both in the

‘sarfie units of measurement. Where ‘a- palr-of

colncides with that of the radiator 2. For s.given

e between the axes YW, of each lobe or ear of

E and the wire 2 is constant.

20

"More specifically, & cross sectlon of the solid :
po]ar diagram of the radiation from:a wire, which -

wire is a number of wave lengths long and -has
standing - waves thereon, contains as many, ears

“per .quadrant as.there are wave lengths in the

'; wire. :/Thus,; a8 shown in Figure 1b, there are five

ears in each quadrant for a wire five wave lengths

long, the principal ears or lobes of racdlation o<

curring along the axes ¥Y—Y.  As indicated, the_
instantaneous directions of the field represented.

by adjacent ears are reversed.
Now, if it is desired to radiale energy princi-

. ‘pally in the direction of axis-X—X of Figures 2a,

9b; ang 2c, the conductors, shown in Figure 1,
should be turned an anglg o relative to"the direc-

tion X —X: and, in order to increase still further

“the directional characteristic along the axis X X,

ta
w

40

. 45
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. dceording to the Present invention,; two wires are

used ¢ach of which makes an angle o with the axis
XX on opposite sides of the axis in a fashion
such that the axis and the pair of wires ligin a
single plane. TIn directions other th..n along the

‘axis X--%, eddition of radiation frem the two -

wires is imperfect, and at cerfain angles radiation
cancellation will occur: Conscquentls, a pair of

wirés dishosed at the angle « with Tespect’io the .
X—X-axis will have a radiation characleristicdn
. the plane of .the pair of wires of the ﬂencral type

shown in Figure 3.
By conzidering a long wire the equ s_nr't ofa

'very large number- of very short, (Hertz) oseil:

lators and by adding up the field com nponents &t
any. point P having a direction angle 4 ‘relative
to the axis of the wire, where the point P is a

great distance from the wire as compared to the

‘ “length of the wire such that all lines from point

“Pto any point.on the wire are essentially parallel,

.55 :i'b:,- the Tollowing proporticnality for a conductor

it canl be shown that the field strength H is given

' an odd number Kof ha!f wave lengths long:

60 -

: Wl"ere n.88 qbove indirntcs the nmnbnr of half

o

R (n—- co.s ﬂ)
Hx: -_'-'—sm D
The !etter i indicates the numbe‘: of h'ﬁf Wave
lengths contained in'the wire.
" For & wire an even number of hall wave !engths
long, in-shnilar fashion, the field strength “H"
is given by the io]la\v. ing proportmnpl.ty.

sin (ha- cos 9)
B - (. S B
sng

wave iencths on the wire.

. The value for which the angle a in either of the"

above equations makes the expression a maximum

value: gives the value for the angle & at which

each wire .of - the v should be dlsposed reIatlve :

_a characteristic such as.shown in Figure 3, as

1o the direction X—X of desired wave propaga-. .

tion, Obv:ously the cnt;cal value of ¢ for elther - o

of lhe abové equations may Teadily .be -deter-

mined; its value for wirves up fo fourteen wave. 80
-~ Yengths .long Is given graphically in Figure 1_2_

For pr actlca! purposes the empmcal formu!a

| “"“9(1)

is- suﬂimently accurate where 1 equals the length an

dcgrcca

wires of substantially equal length are used to:
form the V antenna of the present invention,

" they should be spaced apart at an ang}e substan-
“tially equal to twice the angle « as determmed n
: any of the ways described above. ’

" In order to obiain a bidirectional unit haﬂng g

already indicaied, any, of the arrangerients shown -

in Flgures 2a, 2b, or 2c may be utilized. "The =
fundamental unit js shown in Figure 2a where &
“transmission line .10 supplies - high frequency _ -

energy to a pair of wires A, B foiming the anhgle: 10_0

-2 « With each other. The angle .« Is the angle’. :
made by one of {he conductors with the XX |

axis along which it is desired that. the radiators
A, B, propagate -energy. - ‘The: conductors A, B,

£ré joined together at theif. apex: which falls in- 10_5 g

the axis XX gs shown. ‘The wires may be fed

intérmediate their ends in s fashion similar to. -

that in which a half wave length oscillator is
fed intermediate its ends. Jf desired, as shown -
in Figure 2b, the radiating wires;may.be termi- 110
nated on & transmission line 10 instead.of being.
connected together at the apex as shown in Fzg- :
ure 2a.

“The arrangement shown in Flgure 2¢ is pre-’

‘ferred since it facilitates tuning of the antenna I115.
‘uniy comprising the pair of wires A, B.’ The

transm:ssxon line 10 feeds energy to a U~shaped
Ioop 12, the legs of ‘which are short circuited by
an ‘sdjustable short circuiting strap 14, repte-

senfing a volizge nodal point.:-The ends 16 of 120 :

the loop 12 supply energy obiained from line 10
to the conductors-A, B whereby the conducb:)rs

gre excited in.phase opposition. . Adjustment of -
[impedance {5 accomplished along the Tegs of the .
.loop by suitable adjustable tapping points 18-in 125

order that reﬂectmn along tranﬁmlssmn line 16
may-be reduced.

Use of the loop alléws of completmn or the tun- o

ing of the antenna wires by making the total ef- )
fective tuning length of each. wire of the-V or 130
radiating unit substantially egual to an odd nmumn-

» ber of quarter wave lengths. - The effective ragi- ~ B
- ating length is the lengin of wire included in the

V¥ only, since the loop itself Is substaniially hon<

U radiating and can be made to be any-leqngth, 135+

. When tunihg of the v Is properly accomplished

+by the U-loop, the system presents a pure re-

sistive Yoad te the transmission line. By tapping
the transmission line to-the legs of the U at & .
suitable distance from the short circuiting strip, 116

- . the effective resistance of the antenna sysfem can |

be made equal to the surge impedavce6f the line, ¥

" which Is a necessary condition for maximum'

‘transmission efficiency..

It should b noted that energy shoild be fed so 145

as to enerplze the radiaters A, B in phase cpposi-

tion; atherwise nt.a distarmd point P along the axis

X—X there would he radiation cancelation in-
stead of addition. ' Tt is also to be distinctly un-

dCI‘thOd that the un‘it so far described, s not 100

95..‘.._,
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- as well for reception,
tem - according to the present invention is equally

197&,337

only useful for radiatmn purpaQes in a trans-.

mitting arrangement but may be utilized equally
That is, the antenna sys-

well suited for any type of radiant action whether

-it be collection of radiation energy or the trans~-

mission thereof.

It is to be i'urther understood that the wires 01’ )
each unit can be of any desired length provided .

they are placed at the correct angle for their par-~
ticular.length, - For best tuning, the total over-
all length of both. of the wires and the U loop
terminating them shou'd be effectively an integral

number of half wave Jengths, although the por-

tion forming the radiation element can be of any

length., The law giving the correct angle for.
lengths between odd and even humber of half-
© wave lengths is.not given herein due to-its com-,

plexity but the empirical formula and the curve
‘of Figure 12 will be found accurate for all prac-

“tical purposes, whether or not the }ength of wire
dealt with corresponds to an integral number of .

helf wave lenpgths, -

In order to prevent tindesired high angle ra,dx—_

ation, and In order to: concentrate the desired
beam in-elevation, the scheme shovwn in Figure 4

may be utilized. | In Figure 4, pairs of wires A, B
and A7, B* are placéd in parallel horizontal .
" planes and supported by masis 20 and suitably in-+
sulated therefrom by suitable insulators 22. Beth®

pairs of wires or units are fed cophasally from. a

transmission line 24 through conductors 26, the
~wires of each pair or unif being fed in opposite!
In order to increase the elevational con-

phase.”
centration of radiated energy, the pair A; B and

the pair of wires A’, B’ are placed apart in hori-:
zontal planeés by & substantial spacing of prefer-:

ably not less thah one-half wave length. The

lower pair should te at least one-half wave lengih!
sbove ground. Bidirecticnal propagation ensues’

elong the axis X—X but in 2 much more concen-
trated form relative to the use of a single unit.
The vertical spacing of the units one above the

other need not. be made an integral number of.

half wave lengths. For wires whose lengths ap-

proach the order of magnitude from 6 to 10 wave -
lengths, & spdacing greater than one-half wave’

length is preferred.

In practice, where {he heaght of the antenna is
“ference between each of the units equal to

limited by economic considerations and wherein

it Is desired to make ground ahbsorption as low as

" b5

60

possible, & good compromise is'a half wave length
_spzcing. - For transmission of energy having a-

wave length of 17 or 18 meters, a good practical
antenna may be -had wherein the lower wires are

ahout three-quarters of g wave length above:

ground, and the spacing between wires iIs one-

- half wave length. - Eighty foot poles or masts
may be used to support the wires.

Tn .order to obtain a unidirectional rad:atien
characteristie, palrs-of para'lel units such as

_shown in Figures 2a, 2b, a1id 2¢ may be spaced

apart:a distance along the axis X—3{, which in-
" effect is the bisector of the dngle formed by each
, pair of wires in each unit.

I "'Fhis distance may,
in the preferred arrangement, be equal to an odd
number of guarter wave lengths.

Such a system combined with Means. Im- cnn-
cmtmt{ng the bram in s direction fravérsing the
plune of the wires of cach unit is shewn in Fig-

. ure'5. 'That 15, Figure 5 ijllustrates a system

18

-such as shown in_ Pigure 4 duplicated in a direc-
“tion along the X—X axis whereby, in o horizon-

tal plane, & direclionsl characteristic is obialned

such &s that shown in Figure 6 and, in'a vertical

shown in Figure 7.

The system of F:gure 5 compr!smg the palr'

of wires A, B paralleled by similay” pairs @, b

spaced apart along. the direction X—X an odd.

number ‘of quarter, wave lengths and, as shown

nine- quarters of & wave length behind the apex:

28 of wires A, B, Is excited so thai the wires e, b,

have standinhg current waves thereon 90 degrees:.

ahead in phase of the standing currenf waves on

wires A, B. Consequentily; energy will be propa-
‘gated principally zlong the axis X—X towards.

the diverging ends of the radiators, In order to

concentrate the beam of energy so radiated, simi-. .

lar pairs of radiators are placed below the pairs

A, B and q, b in planes suitably spaced from the

first mentioned pairs of radiators to obtain the
desired  vertical or elevational ‘cencentration,
The lower pairs of radiators are excited cophasally
with: respect to the upper pairs through conduc-
tors 26, 26 fed by transmission line 24, In order

to tune the various units, there are provided
~U=shaped lcops 30, 30" which are short circuited -
by straps at 32, 32°, similar io 14 at Figure 2¢-
‘and as.shown in Figure 11,

By ¢xciting wires e, b 80 degrees lagging rels-

-'plane 2 power distributmn characteristic suc‘l a.s‘

80
95

100 -

tive to radiators A, B, unidirectional propagation -

may be obtained in an opposite direction, or, to-_

wards the converging ends or apices of the units;
If greater concentration of the radisted energy

“is desired, several systems such as shown in Fig-

105

ure 3, for example, comprising an effective radiat- ..

ing unit'A, B and an effective reﬂectmg unit a, »

may be placed in broadside with other units, énd = .
110 -

the several units exciied cophasally. Thus, in

Figure § each of the radiating units A, B shown
in pan view is provided with a reflecting unit a, d.

By ‘means of branched. transmission lines, &s
shown diagrammatically at T, each system is fed
cophasally as a resulf of which an extremely con-
tentratéd beam of energy in the plane of the units

+1is trarisinitted in a direction from the reflecting

113

umits towards {he radiating units or the reverse, =~

depsnding’ upon the reletive phase of the stand-.

ing waves on the units,
The units may be arranged in end-on fashion
dr coaxially ns shown in Figure 9 where" cach of

the units U is spaced apart in the direction of .

desired propagation. By making the phase dif-

23

where Sisa sphcing of each unit measured along

the axis, concentrated unidirectional propagation yg, -

may be obiained- in either direction along.the
X-~X axis depending upon wheither or nct the

standing waves on the succeeding units lag or

lead each other by the phase-difference given
acgording to the foregeing expression. -

s

-Other combinations will readily suggest them- |
stlves to'those skilled in the art, for example, the -

unrits U may be placed diamond sheped fashion

“such as shown in Figure 10, or, they may be super~ -

imposed as shown in Figure 10a, the wires of each -

unit traversing each other.

In order to obiain greater cohccmmtlon of t.he' .

radizted beam of energy in & dircction traversing

“the plane of each unit, the systems may be ex-

tended in'the fashlon shown In Pigure 11.- Here, -

vertical direction, giving increased concentration
of the beam in elevalion. Energy s fed to the
system through an impedance matehing device

40 and t!_l'cnce cophasally to the reflecting unijts

“the systém of Figureé b has beén duplicated in a

0
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" through & suitable connection 42,

kG exciting the radiat

Energy is
similatly fed to the radiating units through a
suitable cennection 44. ‘By-suifzble tuning and
by suitable spacing of the radiating palrs of wires

5 angd reflecting pairs of wires, unidirectional prop~-

" agation may be'obtajhed in either direction along
the hisector of the angfe formed by f,he mres of
each palr,

The spacing of the a.ntenna and reﬂector of the

.-10 system shown in Figure:11 where the wires are &

- to 12 wave léngths lonig, is méade prefembly nine-
quarters of a wave length,  For wires longer than

" ten” waves lengths, the’ preferred form. should )
-have a greater spacing between. the antenna and,
‘15 - reflector such as two and: three-gquarters or three’

" and one-guarter wave lengths. - For wires on the
order ' of three or four wave lengths leng, the
refiector spacing from- the antenna may be one
and one-quarter wave lengths or less. - In gen-

20 eral, as the lengths of wires in terms of wave’
lengths increase, the reflector and anienna spac-.
- of opposite instantaneous polarity are formed on-~- .. -
‘the radiators; and, -another -pair of conductors - '
simijlar and parallel io said first mentioned palr .. -
100

ing should be increased.

In. éach &f .the systems for- receptmn the’
transmissjon line would simply be coupled to a
25 suitable. receiver, the antennz being dlrected

upon'. g transmitting station.

The wires, though preferably p}aoed in hori- |

zontal planes may be placed at any desired angle
without departing from the scope of this inven-

30 tion, &nd, during transmissicn it may often be
found desirgble to have the plane of the wires,

tilted gway from the earth and towards the di-
“rection in which thc heam of energy is to be
propagated.

35 By the term “plurality of wave lengths

“plurality of half wave lengihs”, or “several ha]f
wave lengths”, it is not intended that the wires

so described shall. mecessarily be an exaet or:
. approximate integral number of such. lengths,;
40 _unless so specified, but rather that each of .the!
wires so described. shall’ be sufficiently long to:

include the lengths specified.

Having thus dEsCI‘lb“ﬁ my "invention, what I.

claim 1s:

e 1. A directional antenna comprising- a palr: of )
angularly disposed linear conductors said com-,
ducters being angularly disposed with respect to
each other, each of #.length including substan-_

tially a piurality of hali wave lengths, means for

by standing - wav es of . oppesite instantaneous
polarity are formed thercon whereby radiant
action of the antenna is Predominantly along the
direction of the bisector ¢f the angle fornied by

55 the conducters, and. another pair of conductors

<parallel and similar to said first mentioned pafr
of conductors and spaced therefrein 2n odd num-
ber of quarter wave lengths measured in a dirvec-
ticn aleng the bisector of the angle of the con-

‘¢o - ductors.

2. A directional transmnt-ng antcnna. com-

prising a pair of angularly disposed linear con-’

ducters said conducters belng angularly disposed

with respect to each other, gach.of a length in- :
63 cluding gubstantially & pluralily of ball wave-:
~lepgths aud being open-ended; means for ex--

citing the radiators in phase opposition whershy
standing waves of opposite instantaneous polarity
are formed on the radiators; and, another palr

T3 of eonductors similar and parallel to said first

mentipned pair of eonducfors snd gpaced there-
from in a -divection along the bisector of the

angie of the conduciors, an odd number of-
_-quarter wave léngths, . .-
3 A dheetlona] anionna comprising a pair 01,‘

.,,!,_. 7

1, 974,387

angu]ar]y dlspOsed linear conductms said con-‘.'

rs i phiase opposition where-:

ductors being angularly disposed with respéct to.

‘each'othér in a horizontal plane, each of alength
including substantially s plurality-of half ‘wave
Jengths, means -for producing standing” waves:
thereon whereby radiant action of ‘the antenng .;
is predominantly along the direction of the bi-

sector of the angle formed by the conductors,

and,; -another pair of condiictors similar gnd
paralie]l to said first mentioned_-pair ¢f conduc-. .
‘tors.and spaced therefrom in a direction’” along. -

the bisector of the'zngle of the conductors by an P

odd number of quarter wave lengths,

4. A directional transmlttmc anfenna comprls- :

ing a pair of angularly disposed linedr conduc-
fors. sald conductors being  angularly - disposed
with respect t¢ each other, each of a length in-
cluding. substantially’ a plurality of half wave

Jlengths and being open-énded. and disposed in-

& horizontal plane; means for exciting the radia-

tors in’ phase-opposition whereby standing waves

of conductors and spaced thereffom ina direc-

“tion along the' bisector of the angls of the con-

ductors by an odd number of quarber wave

lengths. -

- B.A dirchonal anténns, compriding a pair of

'anvuhrly disposed linear conductors said con-
;ductcrs being angularly disposéd with respect™.
‘to each other, each of & length inciunding sub-

stantially a plurality of half wave lengihs, means

“for producing. standing waves ‘thereon whereby
. radiani action of the antenna is predominantly.
- algng the direction of the bisector of the angle -*.-

formed by the conductors, and, another pair of
conducters similar 1o sald first mentioned pair

" of conductors spaced- apart from said fitst men-

tioned palr in a direction traxersmg the pla.nes
of each pair.

6. A- dxrccnonal antenna- compnsing & pmr of.
_anvu}ariy disposed . linear conductors: sald-eon-
-~ ductors . being angularly disposed with: respect
Ao each other; each of a length Including sub-
stantially a plurality of half wave lengths, mesns

116

115 .

for producing . stangding waves thereon whereby .

radiant action of the antenna is predominantly

"along the direction of the biseétor .of the angle.
formed by the conductors! and, another pall-of
‘conductors similar to said first mentioned palr

125 -

oI conductors spaced apart from said first men-

tioned pair, in & direction .perpendicular to the
plane of the pair of conductors a number of half
wave Jengths,

7. AN antenna comprlsmg, parai]el palrs of
angwarly disposed ‘conductors, saig conductors

‘being angularly disposed with respect to each

other, spaced -apart along. the direction of the
bisector OI the angie formed by the conductors
an odd number of quarter.wave lengths, and,
similar pairs of conductors in planes paralie] to
and spaced apart vertically from the plabes of
the firs{ mentioned pairs of conductors.

- 8. A transmiitling artenna system comprising:

parallel- pairs of angularly disposed. conductors,

186"

140

sald conducters beitg angularly disposed’ with .-

respect to each other, arranged in a horfzontal :
piane having their apices spaced apart. along ™
145

the direction of the bisecter -of the angle formed

by the conductors an odd number of guarter -
wave lengths, and shnilar pairs of .conductors -

disposed In & parallel horizontal planeé & vertical

distance away from-said first mentioned plane, _
160

equal to one or more hall wive lengths

B A
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9 An antenna system comprismg a p’ur ot

7 Mnear ‘conductors, sa'd conduntors being angularly

" tially an odd number of half wave lengths Tong . .
snd angulatly disposed with respect td each other .
at'an angle substantially egual to the engle for.

disposed with respec:t to each other, each substan-

" which the field strength. el a:distant point lying

Io

15

20

- s & maximum,; saxd field strength bemg propor-,

30.

.85
40

45

80

- 66

70

inthe direction of the bisector is. & maximum,

" sald fleld strengtli being proportional to

L
_cos-(n? cos 6) .

Tsind ~
Where n is the nurnber of half wave lengths con-
tained in each conductor and g js the half ancle
between the wires,. and means in eircuit with

said antenna for exciting the canductors.ixi phase -

opposition whereby standing waves of opposite
instantaneous polarity are formed on the conduc-

~ tors throughout their length:

1¢. An antenna comprising a pair of hnear can«
ductors each substantially an even nhumber. of

half wave lengths Iong and disposed with respect -
to egch other at an angle substantially equal to-

the angle for which the fleld strength at a dis-
tant ‘point ]yjng in the direction of the hiséctor

tional to

sin (n-;: cos 6) )

sin &

.

where 7 is the number of half wave Tengihs con--

tained in said.conducior and ¢ is the half angle

* between the wires, and means in cirenit with said
antenna for exciting the conductors.in phase op-
-position whereby standing waves of opposite in- -

stantanepus polarity are formed on' the conduc-
tors threughout their length,
11. An antenna comprising ‘a pair of linear

‘conductors, each substantially an odd number of

half wave lengths long and sngularly disposed

" with respect to ‘each other at an-angle equal to

twice the ang}g for which the expression: .-

£o8 (zz; céa' 9)

En#

is g maximum, n being the number.of half wave
lengths contained ineach conductor, and, & sim-
ilar gair of ¢conductors spaced from said-first pair
by an odd number of quarter wave lengths in' &
direction. along the bisector of the: angie of the
conductors .

12, An antenna comprlsmg Y palr of hnear

'conductors each -substantially an even number

of half wave lengths long angd disposed with re-
spect to cach other &t an angle substantialiy

equal to twice the angle for which the expression

1 974 337 : _
with- respect to each othcr at an’ ano}e equal to:_ i

tmce the angle for . whicly the expre*;smn

sindg. . oy

fsa maxlmum. 1 being the number’ of hah’ WSVE‘ RERA

lengths’ contained in each conductor, and a siml-

lar parallel palr of conductors sway from the : e
first. mentioned pairina dlrection perpendqular 85 -
- to the planes of the palirs, ) al

14. An-antenna comprising & pan' of Imear--i«'
conductors ‘each substantially an’even number

-+ of half wave lengths-long and disposed Vith: re-
spect to each other at an angle substantially equa] 5 90

to twice the angle for which the expression -

lengths confained in each conductér, and a simi-:
lar pair of conductors away irom the first men-.
tioned pair in a chrectwn pelpenchcula.r to the

planes of the pairs S 100

:15, An antenna campnsmg a pair of relatwe]y
Jong conductors disposed’ with respect to e€ach -
other. at an angle su‘bstantmlLv equa.l to, tw‘lce

. ~0.413 - . .
" sog() ' L 15T

" degrées; 1 being the length of the wire and A
- the operating wave length in like units, and means

in circuit with sa‘d anterna for exeiting the con--

ducters in phase. opposition whereby standing 110 - -

waves of opposite instaniancous pelarity are
formed en the conductors throughout their length.
16, An antenna comprising a pair of relatively

_long conductors disposed with respect to each’ '

other. at.an’ angle substantially equal to twice 118

.. 50-9‘(}_)-0.513

degrees, and, g similar paral]el pair of conductars

spaced an odd number of quarter wave lengths 120'

away from said first mentioned pajr-along the bi- -
sector of the angle of the conductors, I belng the -
length of ezch wire and a bemg the operating
wave length in fike units.

. 17, An gnfenna comprising pairs ol long conc 125
ductors, the eonductors of each ‘pair disposed

-with respect to each ather at an angle substan-

tiauy ‘equal to twice . . ‘
~osit S
sos( ) o 13

dcgrces and the pairs being placed in paraJlel
planes.substantially an odd number of half wave

lengths apart, I being the length of each wire ang
X being the opemtmﬁ wave length in like units,

18. An antenna comprising pairs: of relatively

- Jong conductors the conductors of each pair being

am ( 5 COB 8)

BT Y

1s g Mmaximum, 7 being the tiumber of half wave

lengths.céntained in each conductor, and ‘s simi-
lar pair of conductors spaced from said first pair
by an odd number of guarter wave lengths ina
direction ::-;.]onrjr the blsector of the angle of the
conductors,

‘13, An antenna commlsmﬁ Y pnir of Enear

conductors, -each subsiantially an odd pwntber
of half wave lengths long and angularly disposed

disposed with respect to each other at .an angle
substantlany equal to twice

. 509( )»«om : R A__1.46

degrees the apices of each pair belng separated

-along the direction of the bisector of the angle =
formed by the conductors by an-odd number of 145

guarter waye lengths; and, similar pairs of con~;
ductors in a substantially ‘parallel plane spacsd -
apart from sald fivst pairs, I.being the lenpth of
each wireand X being Lhe operating wave ]en"ih

n like waits. T s

. cos (n?cosa)-. i A

. sin(n2 cosﬂ) ) B . - ) :
: : - -—.—Sln r : o ) " Lo 95 ._.‘ .
- isa maxxmum, n being the number of half wave R
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.19, An antenna arrangcment compnsma a-Ppair -

of diverging linear conductors angular ly disposed

with respect {o each other, another pair of an-’
. gularly disposed.. diverging conductors similar to
“said first mentioned pair and spaced apart from

saig first pair in a direction along the bisector

.of the angle of the condlctors, both said. pairs

" of angulariy disposed conductors being arranged -
“linear conducters angularly disposed with respect

to each other gnd placed in.a plane at an ahgle to-
. the horizental, said plane extending.in the de-

to form opposite angles of a four sided . plane

~figure, the conductors of each pair being excited
.in phase bpposition whereby radiant action oc-

curs principally in the plane of said conductors
and along the direction of said bisector..

20, A diamond-shaped antenna -arrangement.

comprising a pair of V-shaped antenne arranged-

- to form a. parallelogram, and means for con-

necting the apex of each V'antenna to high fre-
quency gpparatus whereby the legs of each Vv

“which lie alongside each other are exciied in

phase opposition so that radiant action oceurs

principally in the plahe of -the V-shaped dn-

tennz and principally in & direction along 4 line
joining the apices of said V-shaped anienn®,

21, An antenna system comprising a palr of -

linear condyctors angularly disposed with respect
to each other, each of 2 length including sub-

~ stantially a plurality of one-half wave lengths

30

40

and being.open-ended, another similar pair of

"angularly disposed, linear conductors also of a-

length inclyding g plurality of one-half wave
lengths and being open-ended, both of said pairs

" being so arranged that the open ends of one pair

point in z substantially opposite direction with
respect to the onenends of the other pair and the
acute angles formed by sald pairs face one an-
other, and means for exciting the radiators of
each pair in phase cpposition whereby standing

waves of opposile instantancous palarlty axe_

formed on the radigtors,

22. A directional transmitiing antenna ar-’

rangement comprising & pair of V-shaped &n-

- . tenn® arranged -te form .z parallelogram, and
- means for exciting the rddiators of each pair

43

50

" 55

in phase epposition wherchy standing waves of

opposite. instantaneous polarity are formed an. .
~the radiators whereby radiant aclion . occurs
principally "in the plane of sald radistors and .

principally along a line joining the apices of s’ud

V-shaped anfennz

-23. A wrechon'u antenha arrangement com-
prising 2 pair of ‘opei-ended v-sHiped anlenns
greanged in a horizenial plane such that the
open ehds of each pair point in opposite direc=
tions with respect to the other pair, and means
for connecting the apex’of e¢ach V sntenna to

“high frequency apparatus whereby radiant ac-

" {ion otcurs -principally in the plane of the V-
~.shaped antenn® snd principally. in. e direction
corresponding fo the line joining the apices of

R

10

said V-shaped antenms.
24. A diregtional znfenna arrangcment come
prising a pair of open-ended V-shaped antenhz

- arranged sach that the acute dngle formed by

the.individual conducters of each pair of an-
tenna face each oiher and the open ends of each
pair point in different dnectmns and means for

cennecting the apex of each V antenna to high .
Arequency apparatus whereby radiant action oc-

curs priccipnlly in the plane .of {he. V-shaped

antennd ‘and principally in a - dircction eorre~’

spending to-a line Joining the apJLCS of sald V-

* - “shaped antenne,

T 25.°A directional anfenna m'rangc*ment com<
-prising a palr ol V-shaped snienna arranged in
such mamlcr thnt the acvte- smgle fcrmed. by the }

indmdual conductors of each Ppair face each
other, and means for connecting the apex of each
V antenna to high frequency apparatus whereby
radiant action ofcurs prinecipally in the plane of

the radiators and principally in a direction cor-
‘responding to a line .!ommg the apices of - sald”
" V-shaped antenna. )

26, A directional antenna compnsmg a. pa,ir of :

sired -direction of transmission, each conductor -

being of a'length incluging substantially a plu-
rality of .one-half wave lengths, means for pro-

~ducing standing waves thereon whereby radiant

action of the antenan is predominantly along the
direction of the bisector of the angle formed by

the conductors, and another pair of conductors

. similar and paralle? to sajd first mentioned pair

of conduttors and spaced . therefrom in a direc-
tion along the bisector of the angle of the con-.
ductors by an .odd number of one-quarter wave
lengths,

27 A chrectxonal transmlttmg anbenna com-
prising a pair of lirear conductors angu]arly dis-

- posed with respect to each other each of a length
“ineluging substantially a plurality of - one-half

wave lengths and being open-ended, and disposed
in.a plane at an angle from the horizontal, said
plane extending in the desired direction of trans-

‘mission, means for exciting the radiators in phase
-opposition. whereby standing. waves of  opposite -

95

105

instantaneous polarity are formed on the radi-- -

ators; and ancther pair of canductors. similar and

‘parallel 16 said first mentioned pair of conductors_

ue

and spaced therefrom in a direction aleng the'

Bisecior of the angle of the conductors by an odd
numnber of ene-quarier wave lengths,
28. A directional transmitting antenns com-

'prlsmg a plurality of pairs of linear conductors,
“the conductors of cach pair being angularly dis-

pesed with respect to éach other, each conductor
being of n lenpgth including substantially a plu-

rality of -one-half wave lengths and being open-.

ended, said plirality of pairs being disposed in &

of the conduciors, means for exciting the two ra=
diators of ench pair in phase opposition whereby
standing waves of opposite instantaneous polarity
ere formed on the.radiators of each pair, and
means for feeding the successive pairs of radia-
tors so that the currents in the successive radia-
tors of each pair differ in phase by asn angle

115 -

'honzontal plang along the bisector of the mngle

125 -

2x3/x where S is the spacxng along the blsector' :

and » the wave length.
25. A directional transmitting antenna com-
prising & plurality of pairs of linear cenductors,

130

the conductors of each pair being angularly dis-. -
posed with respect to each gther, each conductor

being of a length inetuding substantiaily & plu-

Jrality of one-half wave lengths and being open-

ended, said plurality of pairs being disposed in A
plane at-an angle from the horizontal, sald plane

extending in the desired direction of transmis--

sion, means for exciting the two radistors of cach
pair in phase opposition whereby standing waves
of opposite instanianeous polarity are fornied on

-the radiators'of each pair, and means for feeding

the suceessive pairs of radiators so that the cur-
rents jn the successive radiators of each pair dif-

140

145

fer in phase by ap angle 2:5/X where S is the °

_spacing and X\ the wave lengih,
3b. A broadside directional antenna comprlsing_

8 palr of linear conductors angularly disposed

S -

with respcct to e'u:h other a,nother pair o angu— 150 S 1




: larIy dlsposed Imear conductors arr'mged adJa-

cent and in the same ‘plane: with said first pair:

" so that said two pairs are side by side and have

10
& pair of linear conductors angularly disposed
- with respect to each other in & horjzontal plane,

their acute a,pgles opening in the same direction, .

and means for producing standing waves thereon
whereby radiant action of the antenna is predom-
Inantly along the direction of the biseclors of the
angles-formed by the conductors of ea ch pair-for-
effecting beam concentration.

31.:A broadside directional antenna comprising

another pait of angularly disposed linear condue-

. tors arranged .edjacent and in. the same plane

15
- side and have their acute angles opening in the

with:said pair so that said two pairs-are side by,

-same direction, said pairs being arranged to he

excited in phase opposition whereby standing-

waves . of -opposite instantanecus po.anty mre
formed thereon,
32, A directional {ransmitting anténna com-

-prising a pair of linear conductors angularly dis-

- posed with respect to each other, each'of 8 length

including substantially a plurality of helf wave
lengths and being open-ended, 2 transmission
line, & pair of vertical connections extending from

- sald pair of ‘conductors tosaid transmission line,

- 30

and means in circuit with said transmission line
for exciting the éonductors in phase opposition
whereby standing waves of opposite instantaneous
polarity are jormed on the copductors, another
pair of conductors substantially similar and par-
allel to said first méntioned pair and spaced there-

. from in a directicn along the bisector of the angle

35 .. ,
. fions in eircuit with said last pair of conductors,
and- jommg said last pair with said tran,sm:ssmn

4G

of the cohductors, and a pair of vertical connec-

line.

33. A directional transmitting antenna ecom-.

prising a’ pair of lineatr conduetors angularly dis-
‘posed with respect to each cther, each of a length
including substantially. & plurality of half wave

" lengths and being open-ended, & transmission

45

line, a pair of vertical connections extending from

said pair of conductors to sald transmission line,

and means in eircult with said transmission line -~
for exciting the conduciors in phase oppositidn’

whereby standing waves aof opposite instanta-

. neous polarity are formed on the conductors, an-

50

SRV TY

- ductors, which poinis are rclative!y. close to-."

other pair of conduclers’ substantially similar
‘and -paralle] to said first mentioned pair end

spaced theérefrom. in-a directien along the bi-

sector of the angle of the conductors, and a pair
of vertical connections in ¢ircuit with. said last
pair of conductors, said Lwo pairs of vertical con-

nections being joined tegether by a pair of hori-

zonfal conductors.

34. Anantenna arrangement comprising & pair
of conductors each of a length including several

half wave lengths at the operating freguency,
said- conductors being angularly disposed at an
acute angle with respect to each other, each con-

- ductor mekinig the same angle with, but Iying on-
opposite sides of a line representing the desired.

direction ¢f radiant action, and a U-shaped me-
tallic cireuit having legs substanhal]y parallel to
‘each other connected belween substantially op-
posite .points on said angularly -disposed con-

gether,
35. An'anfenna arrangement comprising a pair

" of conductors each. of a-length including several

halfl wave lengths at the oporaling frequency, said
conductors being angutarly disposed with respect

5. to each other, cach conduclor making the same

1 974 887

-nngle with but I}mg on oppos;te sides of S ]ine -
. representing the desired direction of radiant ac- -

tion, and a cireuit having condueters substantial-

ly parallel to each cther connected between sib-:
-stantially -opposite points on. said angularly dis-

80

posed conductors, - which. points are- relatively =

close together, and means for effectively connect-

irig tagether for high: frequency currents, simi-: -

larly located pomts on each of sald parallel con-
'ductors.

85

36. An antenna arrangement compnsmg a pair '

of conductors each of a Iength including séveral

half ‘wave-lengths at the operating frequency,
said conductors being angularly éisposed with - g
: g 0

respect to each other, each conductor making the
same angle with, but lying on c¢pposite sides of,
a line represeniing  the desired diréetion of
radiant action, a U-shaped circuit having legs

substantially pardllel to'each other connected be-
‘tween substantially opposite points on said angu-
larly dispased conducters, which points are rela~ - -

tively close together, end & transmission line con-

nected to the legs of said U-shapad giréuit and .

to said -angularly disposed condugtors for ener--

gizing said conduectors in phase opposition. -
"37. A directional antenna comprising a pair of
angularly dl.sposed stbstantially strmght con-

100,

ductors, said conductors being angularly disposed. .

with respect to.each other, each conductor being:

of a length including a plurality of half wave
lengihs; 2t a' desired operating’ frequericy, means

- for exciting the conducters in phase opposition

whereby - staniding waves. of opposite instanta-

neous polarity are formed thereon whereby radi~
ant actien of the system formed by said angulariv.

disposed linear conductors is predominantly alopg
the direction of the bisector of the angle formed

parallel and similar to said first mentioned: palr

“of conductors, and a <ubstant1a1]y radiation]ess

transmission line, not less than 2 quarter wave

-length long at the desired operating Irequency,

joining substantially opposite-points.on said Pairs.
of conductors, the points on each pair bemg rela-
tively close together. -

38. A d1rect10na1 antenna comprising a pair:of

105
110
" by the conducters, another pzir of conductors” ¢

115

1206 -

straight ‘conductors angidlariy disposed with re-.-

-spect to each other, egch conductor being of g

length Includmo a plurality of wave lengths at

the operating frequency and being electrlcally

open~ended =t their most widely separated ends
means for exciting sald: conductors in -phase op-
position-whereby standing waves of gpposite 1n-
stantaneous polarity are formed thereon, and an-
other pair of open-ended conductors similar and
parallel fo said first mentiened pair of conductors
and being spaced therefrom in a direction along

125

1307

the bisector of the angle of the conduciors such .

that radiant action of said pairs of conductors is
substantially unidirectional.

-39. A directional antenna comprising 'a palr
of siraight conductors angularly disposed with

at the operating frequency, said conducters be-
Ing electrically open-ended at their most widely

_separated ends, another pair of open- ended con-

(135 .

‘respect to each other, each conductor. ‘being of & &
‘length including & plurality of half wave lengthsn

ductérs similar and parallel to said first' tmen- .

tioned pair of conductors and spaced ther efrom
in a direction along the bisector of the ancle of
the conductors, end a substentially radiation-
less txansmxsamn line connecied between points
on said patrs of conductoers, the points. chosen on

each pair belng relatively close logether; sald

t:ansmias[on ]mc belng not Iess than a qunrter

145

150
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i “ave length Iong at- the desired operatmg fre-

10

quency.
40. A d1rect10na1 antenna compnsmg two pairg

of conductors, the conductors of each paif baing’
substantially Straigh_t ind being arranged so as
to form substantially a Vv, each conductor of .
each of said pairs of conductors being of a length ™

including 2 plurality of wave lengths at the de-
sired operating frequency, the most remote ends
of the conductors of each pair being electrically
open-ended, both pairs of conductors lying. in the
same- plane and symmetrically about a line

-representing a desired direction of radiant action,

15

41, A  directipnal . antenns comprising two

5 pairs of conductors; the conductors of each pair -
) bemg substantiaﬂy stralght and being arranged-

55

€

SRR R

R

'-‘11974387 RS

-representing a desired direction of radiant ae- -

L S R K g IR

so0 as to Iorm substant!aliy & V each conducf,or of L
-each of snid pairs of conductors being-of alength
including & plurality of wave lengths at the de- " .
sired operating frequency, the most remote ends - '
of the conductors of each pair being electrically. 80 - A SR
open-endad, both palrs of conductors lylng.in - . =~ o 7ef o
the same plane and: symmetrically about a lne RN RS

tien, and 'a substantially radiationless. trans- o o
mission line not less than a quarter wave length’ : R
Iong connected between similar points on safd
pairs of conductors, the pelnis taken.on each®
pair of conductors being elose together: relative--
to the electrzca] ‘open ends of 'said conductors.

me.m S’I‘AATS CARTER -

s

00

Zon

1

110
v 118

R v .

130

30

145

150




ped

. { !

) A ,5 3
| .
3 | s g v .‘
SYSTRmENT songr s
4
L3

5 . . -

o : X Like he L Vi s B

6 | s

suhiakit 27 & copy a dat

gt i e B s fr e
L La il Lol LGERLE 2 R T
‘ G ni By
Py
i
&
)
! o W e
H FAF R I IS A o
i LALLUEGLE :
i
2 oty ey -
i ) it & AR A o
10 s g

o

b
L

13

E
£,
i3]
oy

iy

5

H T 12

[t}
i
4
5
fer
ot
S
i
&y
Lt
o
&
©

13

14

15

o e |

i7

i8

satio

20

Lorag

24 | . T

- 7 K 2 S a3 o R
A & dZEIpR L e BURR AW a




»
i




14

e

P I
4 o e
i
i

Ry &%
st

ey
{00 N2

LR

e L £ e

&
“A

Lo
Ty T

L inia A 0V e

g a
IR TLTE

5

B ™ & gen
S E_Qf £k ) [
Fo—

i, et e i A

i

.
Ba B ey
L v Bt o e

s e PR

s

e e Bl e T




N .
p T RO S T
‘4’ wEy L FA RANR L LD

5 & [N 1 LI e
B = ) ey 3
.-4:. B B R N S T 2

. L
A I
aannts

qahane]

&3

@)

i
. i ~
o = 3

ey 85 w- Wi

] - | BT i Lo :
. 10
C 11
| 12
i3

15

r g g
Wil

a bt tar Yo

X

W ey g e e

A J 5
o

o e Ry

. 17 3} ‘.,n;!:y 'Ma.. : o5 _fg..jﬁa.;:),.#- EJ) L_”,f:v ‘,}’ @ Ty o . ‘_:”,,m,;) ) .::'{:;)

i9 Fog Bl s pfe
20 e Lk 1A
21 e g %
B i \_.4 ke ..»u\..
‘ 22
| 23
| . L3
| 24 &
.




,%M% wmw

i

o ﬂ#@dg —

it *‘:%- uuuu .,s%

M«—gwa%

-l










March 9, 1965 . p.E MAYES ETAL - .. Re. 25740
| o LOG PERTODIC BACKWARD WAVE ANTENNA ARRAY

JR——

"Original Filed Sept. 30, 1960 . - _ L2 Sh.e.'etsas_h.e'a.‘t.,._',l

=

a8t “nsd 4

Beam - Direction-

ol S SR R oo s Paul E. Mayes-
Ll o S gy . -Robert L. Carrel

| ST S ATTORNEYS .




_March 9 1965 P.E. MAYES ETAL " . Re. 25,740
_ LoG PERIODIC BACKWARD WAVE ANTENNA ARRAY '
. ',Original Filed Sopt.. 30, 1960 2 Sheets-Shaat 2
ol
iy
.
1
: INVENTORS:
. . Poul E, Mayes
L BY Robert L. Correl
'Mernam Smith & Marshal/
- ATTORNEYS




: United? States ‘Pé;eem-'

.ﬂl_ . SO -. Re. 25 74@
Q@ Relssued Mar. 9, 1965

1 .
28 740
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- 59,671, Sept.. 30 1960. Application for reissue Mar, 5

- 1964, Ser. No. 363 315
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Matter. enclosed in. heavy brackets ['} appears in the

- original -patent- bist forms.no part of this reissue. specifi-

*.cation; thatter printed in xtahcs md:c.ntes the add:t:ons
"raade by reissue

~ This invention re]ates to antennas and. miore partlcu-
larly it relates to antennas having unidirectional radia-
tion patterns that are essentially independent of frequency
-over wide bandwidths.
In the copending application of Dw:g t.E. Isbell, Ser

No. 26,589, filed May. 3, 1960, there arc described cer- 20_

L9 LN.00
tain_ anterfnas comiprising coplanar dipole ‘arrays which

" have an unusually wide bandwidth -over which the per-
" formance of the antennas is essentially frequency inde--

-pendent and the input impedance nearly coustant, the an- -
tennas also having a umidirectional pattern with a direc: g5 -

'-'-tivi_ty c¢omparable.to. a Yagi array. - As described in the

. aforementioned application, these arrays comprise a num- B

_ber of dipoles arranged in side- by-side relationship in a
glane the length. of the dipoles and the spacing between

adjacent dipples varying according to-a ‘definite mathe- go

matical. formula, with ‘each. of the dipoles being fed at

- Its ‘midpoint’ by a common feeder which introduces an
added phase shift of 180° between connections to suc- -

cessive dipoles. The dipoles which are used to make up-

. the array vary progressively in length, the longest dipole 35

glement being about Va2 wavelength long at the low. fre-
‘quency limit of a given -antenna’s effectiv‘e range and the
shortest element being-about ‘/ﬁ wavelength long at the
upper frequency limit:

In accordance with the present invention, it has been 40’
foind that the dgegmu_tlpf%rint?na of the type de- .
~sctibed “in. the~aforementioned” appiitation may be ih-

“ereased. and the effective frequency range of an antenna

of fixed size may be éxtended by inclining the dipolesof -
" Isbell to form V-elements, each of which consists of two 45

straight arms of equal-léngth defining an apex which
points away from the direction of radiation of the an-
" tenna’ which is ‘also the direction in-which the element
size- decreases.. The modification of the straight dipales’

of Isbell to V- shaped elemeénts permits the anienna. to 50

be operafed ovér bands of frequencies higher than those
--established, as déscribed dbove, by ihe ferigth of the short-.
“est Cdipole in-the antenna, with increased directivity, thus
obvmus]y increasing the effective frequency range of a
glven anfenna.

The invention wxlI be better understood-from the fql- .

lowmg detailed: description thereof taken in conjunction

e —-with the: dccompanying dmwmgs in which the same num-
- bers. are: used to denote: cotresponding elements in the P

- “several views'and in which:
- FIGURE 1 is -a schematic plan view of an antennn -
- made in accordance with the pnnelples of the invention;
.- 'FIG..2 is a perspectivé view of a; pracucal antenna -
'embodymg the -invention; and .
" FIGURE"3 isa fragmentary view of an improved and

preferred form of an+antenna-similar th that shown in _

.FIGURE 2, as seen from a point-directly in front of and
above the narrow end-of the antenna,.

.-+ Refeiring to FIGURE 1, it will be seen that the an- -0
""i"tennas of the inveéntion are composed of a plurality of

V—eiements er., 11 and 12, each of whxeh cons:sts of a

-Ul-

—
o

-rather than dipoles, increases the directivi

palr cf arms, e. g, 13 and 14 deﬁmng an’ apex in the :
middle of the V-elements, said V-elements bemg drranged
in a herringbonelike pattern. - Thé arms of a given V-ele-
me:ﬂ‘a’mﬁrﬁ—le—ng!Th;nd ‘corresponding arms of the -
several V-glements, ie,, the arms on the same side of a
line passing through ‘the apexes'of the’ V-elements, -are
substantially parallel to edch other, It will be noted that -

the lengths of the arms of successive V-elements and the
spacing between the apexes of the elements ‘are such that

- the extremities. of - the elements fall on 2 pair of ‘straight:
‘lines which intersect to form an anglé a:

ln the preferred
embodiment of the inverition the antenna_is symmetrical

" about a line passing through the apexes of the V- elements,
" a3 shown. :

 The antenna is fed at its narrow end from a con-
ventional source- of energy, depicted in FIGURE [ by

. .altwby means of a balanced feeder line con-

sisting of conductors 17 and 18. It will be seen that the .

feeder lines ¥7 and 18 are alternated between connect:ons

to consecutive V-elements, thereby: producmg 3 phasc re~-
versal between such connections. -
The {ength of the armsg in the antenna, and the Spac-

- ing betwéen the V-e!emﬁnts, are related by a constant

scale factor r defined by the fol[owmg equat:ons. _
1(n+l) AS(nH) o

n'ASn

' where + is a constant hav:ng a value less than' 1, I is the .
length of an arm-in any intermediate -V-element in the®

array, 1p,py 15 the length of an arm in thé adjacent
smaller V-element, the subscript n desighating the nth

"~ arm runmng in-an order from larger. to-smaller, AS,. is
_'Lhe spacing between the apex of the V-element having the
‘arm length-I;.and the'apex of the: adjacent larger-V-ele-

mert, and’ ASpyin, is the ‘spacing between the dpex of

the V-element having the arm length ln and the apex of -

the adjacent smaller V-element. .
~The arms . of the individual V-glements formmg the

'anten.na array are ‘inclined to point in-the direction of -

decreasing V-element size so that the apex of each of the
elements points in a-direction.away from the angle «
formed by the lines passmg through the extremmes of
the individuat V-elenients, -

The angle formed by the arms of a V- element is desig--~
nated ‘as . It.will be seen that when the angle  is equal -

“io 180° the antennas of the mvemton are_xdenucal W1th

.

It will be seen from the geometry of
given-above that the distances from: the base line 'O at
the vertex of the angle « to the apexes of the’ V-e!ements .
forming the array are defined by the equation:

Kia e .

where X, is the distance from the base line O.to the- apéx
- of the V-element having the arm length 1,; X5y is the-
* corresponding -distance from’ the base line to the apex
0..of -the ‘adjacent ‘smaller V-element thc T has the Slg-:
: _nlﬁcancc previously. given.

The radiation pattern of the antennas of the mvenhon

* having the geometrical relanonshxp among the 'several
- parts, as defined above, is unidirectional in the negative,
5 X direction; ie., exténding to the left from the. narfow

- end of the antenna of FIGURE 1.

Yhe use of V-elements in the antennas of the mventlon,
t of the inven-
tion and-also permifs more efective utilization of a given

".antenna since the same structure can be used.ip several
. frequency modes to achieve coverage of different fre-
" .quency bands. fn-thc special case of an anfenna having -




slrdlght dlpoles rather than Velcments (1(:,-

when :
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" tors of the balanced line.

$=180"), the effective {requency range is that in which

the low limit- corresponds to that_frequency in which the
largest dipole in the antenna is about 12 wavelength long

and the upper frcqucncy limit to that frequency in which’

the smallest. dipole in the antenna is about %% wavelength
long
- quency range of the slralght dipole. array corresponds to
the mode of operation in which the lengths of the di-
poles in ‘the array are about ¥ wavelength. long. . As
the frequenicy is raised above the upper limit of the ¥4
" wavelenpgth mode in the dipole array, the antenna will
also-be found to radiate effectively at frequencies in which.

“In"general, thetefore; it may be said that the fre- _

s

4
The antenna had 25 arms, the -

“largest of which was { ft. long with the shortest being
_about 314" long. The antenna was further defined by

theé parameters r=0.25 and ¢=70% - This antefina €X-.

- hibited typ:cwI dlrectmty gains ranging from 12 db over

isotropic in the % wavelengths mode to 17 db in the- T

_wavelengths mode, with essentially’ constant input-.im-

10

pedance: within each mode.

- Except with respect ‘to. the anﬂlc of mc__mg,tmn,.of the
armmmneters ‘which defirie the
anmmmg similar_to_those

- of the con-espondmg strmght dipolé: arrays. in. which. the

. the-dipoles:are about 34 wavelengths:long (the Wy wave-

" lengths mode),; % wavelengths long (the 34 wavelengths -

mode ) and so on.-. At frequencies above the half-wave-
-+ length mode, however, the radiation pattern: of the dipote
" array becomes multilobed and is; therefore, of limited use-
" fulness, By inclining the arms of the dipole to form the
 Vclements of the instant invention, it has been- found
“that a.single lobe of improved directivity may be ob-

tained ‘as the frequency is raised fromr the half-wave-.

length mode through the intervening ranges to the 4 wave-
lengths mode and. beyend. For each mode of opera-
tion [hEl‘Lﬁ\):lStS .an optitnum- vafue for the angle y, rang-
“ing frdm a
. about 62° for % wavelengths ‘mode..
- Com se value- for ¢ within this rdnge; however, a

114° for the -half-wavelength mode to -
By using a’

arms extend at Tight angles from the feeder lines. Thus,
the parameter 7 preferably has a value between about 0.8

~and 0,95 and the angle o suitably ranges between 20° and~ o

100°. Moreaver, the upper and lower limits of the band-
width . for the 1% wavelength mode of operation can be = ..
adjusted as destred by making the longest V-element cor-"~ "

respond in length to about V2 wavelength at the lower

limit and the shortest V-element to about 3,3 wwelength '

at-the upper freqguency limit,
In addilion to its use as a direct rqudtor or recewcr ‘
the -resopant-V - array of ‘the invention has several ad-

‘'vaniages ever other antennas current!y used as prlmary
‘féeds for parabolic and other reflectots.

Iis Trdépendence -

~ of {reqiiénicy in any single mode assures constant illimi-

practxcal antennia can be made to achieve acceptable per--'_ .

formance over several: ‘modés of operatlon thereby in-
“creasing its effective range without intreasing the number
-of elements thérein.

at miore than on¢- freguency.

. The construction: of an actual zmtenna made in accord.’

ance with the invention is shown in FIGURE 2. - In this
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nation. of the refleclor, Moreover, the input 1mpedmce

_Temains essentially ‘independent . of frequency so'that no R

tuning is required as the frequency. is varied.
_The foregoing detailed. description- has been given.for

" clearness of understanding only, and no:unnecessary Hmi-

This result is possible-since many
“of ' the -¢lements forming:- the' antenra -array - are used-‘

‘antenna ‘the balanced line consists of two closely-spaced -

and parallel electrically conductmg small_digmeter tubes
21 and 22 -which -also. act. 3s.a mechanical support. for
the :dipole elements and to which are attached the armis
- which form the V-elements of the invention, Tt will be
noted that each of the two arms, e.g., 23 and 24, mak-
.ing up one V-element is connectc_d to a different one of
said-conductors 21 and 22.  Moreover, considering either

.one 'of the conductors 21 and 22, consecutive arms along_

the length thereof extend in opposite directions. 1t will
be seen that this construction has the effect of dlicrndtmg
_‘the: phase of the ¢onnections between successive V-ele-
- ments, as depicted schematically i in FIGURE L

- Although
- the ¥-eleméents of FIGURE 2 are not precisély. coplanar,
differing therefrom by the distance between the parallel’.

tations should be understiood therefrom, as mod:ﬁcat:ons-_ ;
will be obvious to those skilled in the art, -

. What is-claimed is:-
" 1. A broadband unidirectional antenna comprmng an
array of a plurility of V-elements in a planar herrmg-
bonelike ararngement, each of said el8Mients having a

. pair of equalarms defining airapex, thé apexes of said V-

40

“elements lying on-a-straight line, the corresponding' arms.
of $ail elenients, progressively increasing in length and .. -

spacing, the extremmes of the. arms of” sald V-elements:

- substantially falling on a V-shaped line forming an angle

« al its vertex; the apexes of said V-elements pointing
in a direction away from the vertex of said angle «, the .
ratio ‘of the arm lengths of -any pair of adjacent V-cle- .

ments being glv“n by the formula

conductors. 21 and 22, in practice this distance is is usually:
‘small 5o that the arms of the V:elements arg substantially

coprnar and the advantages of_the invention dre main-
tiined. Tl some instances, however, it may be advanta-
geots “LWW@ to
the point of attachiment to the feeder line . as sfiown in
FIGURE 3, so as fo position all the aTms in the same
.B]g.ge _The anfennas o

si~“veniently fed by means of a coaxial cable 23 positioned
- within® canductor. 21, the oufer: conﬂuctor ot -the . cable

RES 2 and 3 fhay Be con-:

]l'uH)
N
where I, 1s the lcngth of an arm in the hrger of sald
pair of V-elements, F,,¢; is the length of an arm in the.
adjacent smaller V-element of said pair, the subscript n
designating the nth arm running in an order from larger to

. smaller, and r is a constant having a vatue less than 1,

GO

the spacing between the apexes of said V-elements bemg
given by the formula’ : :

. A%(n in

=T P
. AR, : Lo -

where AS, is; 1he spacing bctween “the V- elcment having

~ the arm. !ength I; and the adjacent ‘larger V-element,

mazking electrical contact with. conductor 2% and the.
- central conductor 26 of the: cable extending to arid mak-

"ing eléctrical ‘connecticn with conductor 22,.as shown.”
The aniennas of ‘the invention .may also be fed by a

balanced two wire line ‘which ‘is twisted beiween .ele- -

- ments to achieve ilie-desired pﬁase Teversal. . Other meth-

“ods of achwvmg the desired phasing may; be emp!oyed .

e.g;; transmijssion line Toops or stubs.

As an-example of the invention, an antenna of the type.
~shown in FIGURE 3 was constructed using 0.125” di-
‘ameter tubing for the ‘balanced line and 0.0507* diameter -,

. wire for the afms of the V-elements.” The .arms were
--~soldered to the feeder line and the array was fed by a

+ . miniature ‘coaxial cable inserted into one of the conduc- +

el

A8y, 1y is the spacing between the V-elemenit- having thc

arm length 1, and the adjacent smaller V-elefent, and +

- has the s:gmﬁcancc previgusly assxgned said: V-glements-
“being adapted to be fed as a group from the small end

of the" individual. V-clements. fed st the apexes thereof |-
by a common féeder which introduces an addmonal 180“ T

-'phnse shiff between successive V-glements. .

2. The antenna of clatar. T Wherein theé -angle’ formcd =

'by the-arms. of any V-element at t}}e"epcx thereof 4 s\
- value within the range from abou aboug 1507,

0
3. The antenna of ¢laim 1 whic Qm%metncai
a line’ passmg through'the apex of each V-element thers- - .

i, and in which" the correspondmg arms -of- Ihc V-e]e-_
ments are para]!el .
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4. The antenna.of claim I in whiu'h. the :ing!c a has -

25,740 -

a value belween about 20° and 100° ‘and the constant + -

has-a value between about 0.8 and 0.95. ‘

5. A breadband unidirectional antenia comprising a
balanced. feeder 'line consisting of two closely spaced,
straight and parallel conductors, a_pluralily Bf substan v OF_substan-
_ tially coplanar V-clenients, ench V- ‘element comprising a
* paiv of drims of equal length defining an-apex, one of said
arms of each V-element being connected at the apex of
said V-element to one of said conductors, the other of

" said arms being connected directly opposite the first to the

other of said- conductors, the arms of any V-clement
extending in opposite directions at an acute angle to the

" plane determined by sald conductors, consecutive arms
- on each of said conductors extending on opposite sides of

said.plane, the ratio of the lengths.of the arms-in adjacent
V-elements - being- given by the formula -

botp__

Ia )
where I js the length of an arm of & V-element, Iin 1, is
the length of an arm in the adjacent smaller V-element,
the subscript n designating the nth arm running in an
order from larger to smaller, and = is a constant having-
a value less than- 1, the spacing of the apexes of the V-ele-
© ments aiong said feeder line being given-by the formula

ABgip -
=T

A8,

where ASn is the spacing between the V-element having
the arm length 1, and -the adjacent larger V-eleément;

AS¢ns1y is the spacing between the V-clement having the
arm length 1; and the adjacent smaller V-element, and r
has the sigrificance previously assigned.

6. The antenna of claim 5 in which the-angle formed
by said arms-with the plane determined by said feeder
“line, measured in a plane perpendicular to said p]'me has
a valoe between about 237 and about 75°,

7. The antenna of claim 5 .in whlch r has 2 value of

" about 0.8 to 0.95.

8. An aerial system for wide-band use compns:ng a
piurallty of herringbone-like conducting V-glements pla
narly arranged, a two-conductor balanced feeder con-
nected ‘to each of said elemenis at substantially the inner
end thereof, .each two opposite. V-elements forming a
-pair-constituting dipale halves, the connection from each’

- adjacent dipole section being to a different feeder, said

~ straight

V.elements being selectively spaced from each other, each
v-clement of each pair having arms of substantially equal
Jength substantially defining an apex WIlh the apexes of
the plurality ‘of V-elements all lying in substantially a
ine ain Trminating at the feeder, the said di- -
pofts—oE-each pair being of different electrical lengths
with successive dipoles differing in electrical lenglth with-
respeéet to cach other by substantially thé same scale
factor, each dipole and the feeder between successive di-

5.

10

the clements having a pair of arms of substantially equal
length defining substantially an apex with the apexes of
the plurality of V-clements all lying in sub§mnt1ally i
Straipht—tre—and Al TePminaling af the feedsr, a connec-
mﬁemmmn_tWone of ‘the:feed- -
ers at the inner end of the elements, the two V-elements
forming each pair constituting dipole halves, adjacent di-
pole sections being connected to different feeders, each of
the pairs” of dipoles being of different. electrical lengths
with successive dipoles differing In electrical length -with
respect to each other by substantially a common scale
factor, each dipole and the feeder connected thereto in

- the reglon between one dipole pair and - the next adjacent,

15
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poles constituting a cell, and the selective spacings be- -

tween adjacent dipoles decreasing from ore end to the
other with the. greater spacing being between the longest

__dipoles_and bemg such .that the combination of dipole |

" lengths “and. spacings. provides-a substantially uniform
wide-band: response ‘over a plurality of frequency bands
bearing substantially harmonic frequency relationships to-

- eachother, the connection between the dipoles and the.

- feeder being made in such a manner that the directive
gain of the antenna increases as operation shifts from.

. ong band to an adjacent band of higher frequencies, and

means to. connect’ the feeder to an external circuit at a
- Joeation substanua]ly temoved from the longest of the

V-elements and in the d:recnon of the smallest of the V- 1’0

elements;

9. An aerial system for W1de~band use muludmg a two-
‘conductor balanced feeder extending in n selected plane,
a’ plurality of herringbone-like conducting V-elements

- planarly arranged and spaced along the feeder, cach of

dipole pair constituting a cell, the spacings between the

dipoles as connected to the feeders differing. from each :
other also by substantially the same common scale factor,
the scale factor being so chosen that the combination of
dipole lengths and spacings providing the several cells:.
have a substantially uniform wide-band response over sev-
eral frequency bands bearing substantially harmonic fre-
quency relalionships to each other, the connection be-
tween the feeder and the dipoles being made in such a
manner that the directive gain of the aniénna increases
with eperational shifl froin one -band to another band of
higher frequency,; and means to connect the feeder to. an
external.circuit at a location subst’mtm!fy removed from
the Iongest of the V-elements in the direction of the small-
est of the V-ealemenls..

10.- An aerial system for wide-band use including an
elongated two-conductor balanced feeder, a plurality of -

‘herringbone-like conducting ¥ -elgments planarly arranged

and spaced along said fecder, each of the elements having
a pair of arms . of equal length defining substantially an
apex with the apexes of the plirality of V-eléments ail.
lying in a substuniially siraight HiE, "8 conneciion Gelween
each of the V-elements and the feeder to terminate the
elements substantially at the feeder, the two V-elements
forming each pair constituting dipole halves, adjacent di-
pole sections of the plurality being connected to different
feeders and the dipoles being relativiely spaced so that
the spacings between successive dipoles differ from each
other by substantially a common sczle factor, adjacent
dipole” sections having different electrical lengths, each
dipole and the feeder connected between it and the adja-
cent dlpole constituting a cell, the lengths of the dipoles
increasing from -end of array where spacings between
adjacent dipoles is less to end of the array where ad]acent
dipoles are spaced the greatest-distance, the spacings by
the scale factor variation between adjacent dipoles. being.
such that a combination of the various dipole lengths and
spacings provides a substantially uniform widé-band re. -
sponse over several:frequency bands bearing -substantially
harmonic frequency relatlonshlps 1o €ach other, the con-
nection being madé in such a manner that the- directive
gain of the antenna increases as the operaticn shifts from .
one band to another band of higher frequency, and means
to connect the feeder to an external circuit at a location
substanhally removed from the Iongest of the V.elements
in the direction of the smallest of the V-elements.

11. An antenna system for wide-Band use comprising
a plurality of at least three linear dipole elements, eacly .
dipole composed of two conducting elements planarly ar-

ranged.in V-formation with the smaller angle betwee,

_ax ‘the elements being in the range from abo@'
63 @ tm\__rw_mmum_mm@e

toforn: a hqrrmg one-like pattern, a twa-conductor bei-

“anced feeder connected to said elements at substantially

* the inner ends thereof, said. ends belng at substantially

i5

the apex of each V-formation dipole, the connection from

each adjacent dipole section being to a different feeder -
and the V-formation dipolés being.spaced froni’eacit other
in a gradually decreasing manner from the longest to the
shortest, the two.clewments of -each: V-formation dipole
being of equal length and successive clements being of
elecfncm’ lengths which t/rﬁer from oti¢ a’rpo!e ta the




next by o substantially constunt scole fuctor, the upexes
of -all elements lying in substantially a straipht line and
all apexes being approximately on the axis of the fecder,
and means to connect the feeder clemients to an external
circxit ‘at a location which is substantially removed from
the longest of the dipele. elemients in the direction of the
smallest dipole clemeriis. -
- 12, An antering adnpted for use over-a wide frequency
spectritm comprising. ¢ ‘multiplicity of - substantially co-
* planarly positioned conducting elements,” each element
- Jorming half of a dipole with corrésponding dipole hafves
positioned substantially parallel to one ancther and the
o elements -of eacl.dipole being. of substantially. the
same length, the electrical lengths of the dipole elements
of adjacent dipoles differing by a factor whicl is: sub-
stammlly the ‘same throughout the antenna so that a
progressive lerigth change occurs between the longest and
shortest elements, the electrical length of each dipole be-
ing approximately an odd mulliple of a half wavelength
‘at @ frequency within the operating spectrum over which
the amtenna is 1o provide a muximum response, the dipole
elemoents of each dipole pair being.arrdnged in V-forma-
- zion and - the elements formifng an arrg[e fetween cach

atlier in the region of the open porti the M=foxmation
-which i5 in the range between abou 62° and 1142 2a pair
of feeder conductors for feeding eacli ptrrr of dipole cle-

L ments, one dipole element.of cach pair being connected

1o one feeder conductar. and the other dipole. elemoent of
i.each. dipole pair being connected to the -opposite feeder
- conductor, -adjacent .dipole elements of differént dipole

. -variance from one end. to the other whereby the diveciive
gain of the antenna increases:as its operation. shifts from
one frequchey range where the element Iengths are ap-
proximately ‘an odd integral npmber of -half wavelengths
10 the: next higher frequency range Where the clement
dengths gré -once more. gpproxinately an odd -infegral.

25,740 -
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-being such thar in the dircction from the longest dipole

element to the shortest dipole element the lengths change .
substantiglly tn accordance with a scale facior lying with.

Jng the range between 0.80 and 0.95 and the particiilar.

frequency at whicl the individual dipales provide maxi-

© mum responsé progressively. changes from the lowest in.

10

15

20

the operarmg specfrum near’ the longest dipole: to the -
highest in the Specirini near: {the skortest dipole, the par- -
allelly positioned pairs of adjacent dipoles being spaced .

relative to each other along the feeder substantially ac- - i

carding to a seleeted scale factor determined by the spac
ing’ between any two adjacent pairs of dipoles so that
the -assembly pmvr‘des substantially log-periodic antenng
properr:es, and means to_connect an external circuit to
the pair of feeder elements at a location- along the feeder
conductors substantially removed from the longest of the:

dipole elements -in the direction of the shortest of the "~

dipole elements. . ‘

14. An antenina systcm for wide-band use comprising a
minimum of three pairs of conducting V-positioned linear
clements substantially coplunarly arranged. a two-conduce-

~tor balanced feeder comtniecied fo said clements at substarn-

tially the inner ends thereof, one element of each pair of
linear elements being located on the oppaosite. side of the. .
feeder from the other element of the pair with the said

clements forming a pair constituting the two halves of a@

dipole, adjacent elements of the dipoles being parallelly
positioned and connected to a different conduetor of the

- balanced feedcr, said N-positioned elements all being se-

3¢

pairs being connecled to opposite feeder conductors and
~ - spaced along the feeders to provide a gradual spacing

33

number- of ‘half wavelengths, and mcans fo connect the

feeder eléments to an external circitit ‘at a location which

is srtbsmnnai."y removed from the longest (.'moh’ elesnents

- in the direction of the shortest dipole elements, :
13, An amtenna ndapre:l jor aperating. over a wide
. frequencr spectrum comprising a plurality of pairs of

conduéting linear clements forming dipoles anid being so~

positioned that the elements of cac e pa’r are arranged-in
- substantially V-farpmation and so:that alf pairs are sub-
stantially. coplanar and all elemem's SIS Formt eaclt half
0
other, aipair of fceder conductors for establishing clece
trrr:al cm tection beliveen the dipole elesnonts and ant ex-
< ternal c‘!rcmf the “individuol dipole elements &f cach
pair being so connected to the feeder conductors thut one
..dipale élement connects with one conduitor and - the
other dipole element connects with the other conductor,

the connections of adjacent dipole élenients of cach pair .

being re ér‘sed 50 rlmt rlre ddjaccnt n’ipm‘c" elcn.vn.’v are

er ends of each. d'rpolc rermnm:e at. subsmn-
eder conductors and the angular separaticn

1147, shy
- Nsfofmation dipole elerments differing iri eleclrical length
- progresy ely and uniformly from each. other according
oa substamral!y constant scale factor, the longést dipole
eIemeurs connccting substantially to one end-of the feeder
_conducrars and the smallest of the dipole elements con-
¢ necting sibstantially to-the opposite end of the feeder
conductors, the dipofe ‘lersthis all being approximutely

e several dipoles are substantiolly. parallel to edch

loctively spaced fromi each other, the V-positioned . ele-.

‘ments of each dipole having substantially the same length -

and each V-posmorred dipole substantially defining an -

apex with the apexes of all of the plurality of V-positioned

elemenrs Iying substantially in a siraight line along the

/a iced fee cr, the smaller angle Detween the axes of the.
lmea plerments being in the range between aboit

2° 114“ ie electrical length of the linear dipole ele-
nem‘s creasing from one end of the feeder to.the.other,

each. dipole and the feeder between adjacent dapofes cons
stituring a cell, the dimension of the several cells meas-’
ured from the point of connection of one dipole and the
feeder to the outer end of the next electrically smialler
adjacent dipole also decreasing from one cell Yo the next

“in the direction of decreasing dipole length according to a

scale factor which is substantiolly the same for all pairs
of adjacent cells along the feeder s0 that the combination

“of cells provides a sabstantially nniform wide-band re-

sponse over a plurality of frequency bands, the maximiim
spacing: between adjacent dipoles being selected so that

- the diréctive gain of the antenna increases as operation

shifts from one frequency band to at least one other band

“of a higher frequency, and means to connect the feeder

elements to an external circudt af a locarion whick is sub--

E stantially. removed from the longest of the V-positioned

Topen

dpofe elements of each of the s veml airs of -

- odd mult:ples of ‘a half wm-c!cnerh at o frequoncy within
the operating spectrum. over which maximum response’

i is achievéd and the Fengths of the progressively and . uni-
RS "furmfy chgngmg drp(;!c clcnwm‘.\ n.'htfllc to cach other

(S

-rmIIy the sume length with all V-apexes lying subst
Jdra straight line, the N-formation elements being spaced

dipole elements in the direction of the shortest of the

‘dipole elements,

15. An antenna system for w:de—bmu! use COMprising a

.. Plurality of spaced-lincar conducting elements all lpc
- substantially _copld y, the couducring- elements being

60

positionied to provide a plurality of V-formation arrange-
ments with each V-formatlon arrangement including two

_elements and the plurality provzdmg at least three V-for- N

mations, a Mo-conductor balanced feeder having one

- conductor connected substantially. to-the inner.end of one

clement of each V-formation at @ paint approximately «t

- the V-gpex and..the other conductor connected substan-

tiglly to the inncr end of the second element of each V-
formation also approximately at the V-apex, the elemenes
on each side of the feeder:being substantially parallelly

" positioned, adjacent elements on the same side of the feed-. -

er being connected to _dr)&’c’rcnt conductors of the feedér,
the elements of eaclt V-formation dipole having substan-
ally

fmm each other elong !.’Jc balmfccd fcedu- wr:h mch
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drpal(- and the fccdt’r between successive rhpo.’vs constiti-

ing a cell, the electrical lengtit of cae foof the adjucent

“dipoles decreasing from the dipofes connected to the one

end uf the feeder to those connected: to the other.end of the

feeder, the cell dimension meastred front the point of con-
nection of one dipole and the feeder (o the auter end of the

next electrically smaller wdjacent dipole also decreasing
from one end of the feeder to the other in the sume di-
rection substuntially according to a common scale factor,
such combination of cells providing a substantially uni-
forni wide-band response over a plurality of frequency
bands, the maximum spacing between adjacent dipu(cv‘be-
ing selected so that the dircctive gain of the amienna in-

creases as opemrmu shifts from one frequency band to at

feast one other band of higher frequency, and means tv

“ connect the feeder elements at a region substantially re-

moved from the longest dipole elements and in the direc-
tion of the smallest dipole elements to-an external circuit.
16, An anfenna system for wide-band use comprising
a minimum of three pairs of linear conducting elements
arranged-substantially coplanarly and in V-formation with
the apexes of a formations being in srrbsrautialfy a
straight line, eaclt paly 0f elericnis comprising each V-

S

10

13

2

formation providing the halves of a dipole, a two-conduc-

- tor feeder -extending substantially along the line of the
apexes of the V-formation conducting elemens, the ele-

ments which provide the sides of eaclt V-formation dipole
half all- being substantially parallol and there being a con-
nection from such linear elements to the feeder from sub-
stantially the end of the element at the V-formation apex,

adjacent parallel linear conducting elements belng cont-:

nected to. different conductors of the feeder so that the

halves of the dipoles connect to different conductors of

the feeder and adjacent dipoles are reversely connected,
the halves of the V-formation elements of cach dipole be-
ing substantially the same length, adjucent dipole elements
beirig spaced from each other along the fecder, the elec-

- trical length of the lincar conducting elements providing

the V-formation dipoles decreasing from one end of the
feeder to the other in accordance withh u selecied common
scale factor representing the ratio of lengths between any
two adjacent dipoles, each dipole and the fecder between

30.
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it arid the adjacent dipole constituting a-cell, the dimen- ‘

sion. of the several cells measured from the point of con-
nection of one dipole and the feeder to the outer end of

-the ‘next electrically smaller ad}acem dipole also decreas-
-ing from one cell to the next in the direction of decreasing

dipole length according to a scale factor which is substan-

tially the same for all pairs of adjacent cells along the

féeder so that the combination of cells provides a sub-
stantially uniform wide-band response over a plurality of
selected ‘frequency bands, and means to connect an ex-

' ) ternal circuit to the feeder elements at a location which is

substantially removed from the longest of the V-formation

’ d:po!e elements in the direction of the shortest of the V—

formatton dipole elements.
HI7. An antenna system for wide-band use comprmmg
a minimum of three pairs of linear conducting elements

‘the apeXes o

. 10
armm.’cd mbsmnmrll) co n'mmr_l cand in vV fornm!mn witl
V-farnation lincar conducting elements
being i stehs i IRy STl gt line, caclt pair of ele- -
frents comprising each ¥-formuation providing the halves
of a dipole, a two-condictor feeder cxtending substan-
tially along the line of the apexes of the N-formation con-
ducting elements, the elements which provide the sides
of each V-formation dipole fudf all heing - substantially
parallel and there being o« connection from such linear
elementy to the feeder from substantially the end of the
clement at the V-fornation apex, adjacent parallel linear
conducting elements being connccted to different. conduce-
tors of the feeder so that the halves of the dipoles con-

- nect to different conductors of the feeder and adjucent -

dipoles are reversely connected, the halves of the V-for-
mation elements of each dipole being substantially the

" same length, adjucent dipole elements being spaced. from

each other along the feeder, the electrical length of the
linear conducting elements providing the V-forimation
dipoles decreasing from one end of the feeder to the
other substantially in accordance with a selected common
scale factor representing the ratio of lengths between any
two adjacent dipoles, each dipole and the feeder between

it and the adjacent dipole constituting a cell, the cell di-

mension from the inncr end of one dipole to the outer
end of the next electrically smaller adjacent: dipole also
decreuasing from-one cell to the next in the direction from
the longer 1o the shorter dipoles so that the combination
of cells provides a substantially uniform wide-band re-.
sponse over a-plarality of selected frequency bands, and
means to connect an external circuit to the feeder ele-.
ments at a location which is substantially removed from
the longest of the V-formation dipole elements in the di-
rection of the shortest o_f the V-formarian dipole elenients.
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.This invention relates to antennwe for the
- reception of radiant energy, and more par-
ticularly o directive anteunse for the recep-

. tion of signals transmitted -on’ very short
waves, S : o

A favored type of dirvective receiving an--
tenna is the wave antenna invented by IL H.,

Beverage, but the ordinary wave antenna
. s not suitable for the reception of short
i wive energy. The difficulty seems to b

that the great reduetion in the horizontal

Iength of the antenna at short wave lengths,
makes tlie hovizontal length become com-
_parable with the vertical height above
15 ground, as a vesult of which the ordinary

- nondirectional antenna elfect becomes com-

parable with the directive or cumnulative
antenna effeet, and thereby preatly - distorts
the - directive characteristics .of the antenna.

- To avercome this difliculty Clarence . -

ITansell, in a copending application Serial
I , copending up] 3

Number 161,171, filed Jan. 18, 1927, sug-
gested the use of a special form of wave

antenna comprising twe wives a plurality of-
waves long, spaced about a half wave apart, .

and -extending in the divection of desired
reception, with a large number of doublets or

“half wave antennwe coupled transversely be-

tween the longitudinal wires or féeder mem-
bers. T have found that by a simiple change
in construction’I can greatly improve thé op-
-eration of suclian antenna, and to so'do is one
“objeet of my invention.” R
Thie energy in the transverse pickup units
ds applied to the feeder members at phase
disp]]eie.cumnts approximating. those of the
wave travelling.in space;, and thevefore in
corder thint the energiy shalbadd cimulatively

in proper phass; it 15 necessary that the ve-

“Joeity on the feeder inembers be substuntially
“equal to that of the wave in space.  An ordi-
_nary transmission line will transfer encrgy

“at u velocity very closely approximating that’

of a wave m space, lutt the addition. of dis-

tributeld transverse topedance to sueh a line:

wilb causé it to have o lower veloeity,” The
trangverse pickup unw s, if tuned; load the
Line as resistances of 1 olatively small value,
“and therefore greatly fower the veloeity on
the loaded Line relative to that of light.

8, 1927, Serial. No, 231,804,

syennaing small in spite of

Tn the apﬁ_liéafionof Clavence W. Hansell |

OFFICE-

already referred to, it was.suggested to over-

come this difficulty. by suitably tuning the

line for increased velocity. “1 find that a

nitch simpler way to accomplish the same re-
sult is to use pickup units of high nnpedance,
or to loosely couple the units to the feeder,
members through ‘high impedances, and, to
employ relatively closely spaced feeder mem-
bers.  The impedance of the pickup wires
niny be increased by making them shorter
than a half wave in length, so that they are

not tuned, and they are coupled externally

of the feeder members, rather than between
them. - With this nrrangement an antenna

enly a wave in length is markedly directive, -

thongh antennwe two or three waves inlength
may be used conveniently, and give even bet-
ter directivity and pickup.

~The facts that the feeder members, heing .
closely spaced, do not themselves pick up re-
ceived energy, that the surge impoedance Tnter
referrved tois in the form of an ohimic résist-
ance, and that the transverse pickup means
are untuncd, being different in length from:
a truehalf wave, result'in that the anteana

‘mny efliciently veccive an appreciable band

of {requencies, that is, the antenna is not erit-
ically-tuned. " This result ‘is ‘desirable; and.
to make possible the reception: of an even
ereater band of wave lengths is another ob-
ject of myinvention. For this purpose I find
it desirable to limit the loading which the
transverse piekup means apply to-the feeder
members by means other than the reduction

in length of the transverse doublets, for the

proportional reduction inlenpth for o given
transversal varies rapidly relative to achange

in wave length.” X thereforecouple the pick-
up means to the feeder members through lim-

iting impedaneces, whicin
the fonin of small seriesicondensers. Dy
loosely conpling the piekup wires to the feed-
er members in-this manner they have less
eflcet upon the Tine velocity, ind their effcet
ppreciably arge
variations in the length-of the vecelved wave.
Tt is also an object of thiy invention to make
the antenna unilateral inddircetivity, which -

preferably take

T do by elosing the end ofithie feed line near-

70
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est the desired transmission station with &

resistatice equal to the surge impedance. of
the line, which absorbs energy approaching
from the opposite divection, and thereby pre~
vernits its: x'efllcctfo_:i back to-the reeciver cou-

i HIQ:I to the other end of the feed line. The

10

20 1
- . coupling neutralizes the undesiver s12nals, as

26

16

amping jmpedanee is equal to the snrge im-
pedance of the-transmission line as loaded by’

the pickup devices.

The surge resistance at theend of the feed-

er members fairly effectively prevents pickup
of signals coming from a direction opposite
to that desived, but back end residuals will
nevertheless occury just as in the case of a
Jong wvave wave antenna, To obviate these
I use a plurality of antenna located in broad-.
side and displaced an odd number of quarter.
wave Jengths, relative to the wave front of

‘the approaching wave, so that the resulting

phase opposition eaused by umsymmetrieal

will be explained in more detail later.

© A still further object of my invention is
to increase the sharpness of directivity of
stich an antenna svstem, which I de by em-

“ploving a phurality of end-on antennew, or
yug )

.80

of stngeered pairs of antennw, such as have

already been described, positioned relatively

in hroadside, and coupled together by sym-

metrically branched transmission lines,
The invention is more completely desceribed

. in the following specification, accompanied

40
¢ resistances;

45
© gtmple transverse wires for the&)icki}p medans.

50

5.
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“ 4,10 which there are coupled transverse pick-.-

4

by drawings in which
" Tigitre 1 represents an antenna embodying
my invention in a simple form; -

‘Figure 2 is a curve showing the effect of

“the length of a transversal on its Impedance;

+ Fignre 3 illustrates the use of coupling con-
densers; . _
Figure 4 illustrates the use of ¢oupling

Figure 5 is a modification in which the
pickup means are connected in series, rather
than in parallel; :

. Figure 6 shotws loop antennw instead of

*

L)

~ Fipure 7 shows a staggere
tennge; and :

pair.of an-

Figure 8 shows n broadside combination

of staggered pairs of antenna : ,
- Referring to Tigure 1 it will be seen that:
there ix a pair of linear feeder members 2 and

tip. wires 6. The feeder members. alone.

would teansfer energy at a veloeity almost.
~equal to that of light. However, with trans--
verse impédances connceted across the line.

the velocity is veduced.

In Iigure 2 the impedance of a transversal’
is shown as a function of its length. It is’
" seen that at o half wave length the impédance

is low and i resistive, the transversal being

tuned. “This is a condition in which the

transversals most greatly reduce the desived
high feed line velocity: By, i‘sl_)p_rtc;ung the,
S R o T A N S TR S

AR B

ereased, and their effect on the ltue velocity
may be ‘brought within allowable linits,
Yence in Figure 1.the length of each trans-
verse wire is substantially less than o half
wave length. ' S

“doublets their impedance is greatly in-

- The fedder members need bé only approxi--

mately o wave in length and o good directive
pattern will be obtained. DBut a length of

two or three waves adds to the directivity

andd the 1)i‘(~ku|l),-n'ml therefore is preferable.
However, this
er-line velocities, for while a velocity of about,

80 percent, relative to light, is suflicient when-

the feeder members are only one wave long,

velocities of about 90 to 95 percent are respec-
tively needed for autennm, three to six waves

i

(1)

eads to the necessity for high-

84

tong, if the energies of the pickup wires at

the remote end: of the antenna are~to add,

Tather than oppese, the line energy.

“The end towards the transmitter is closed
by niresiztance 8, equal tothe surgeimpedance

of the feader members, considered as'a loaded -

trapsmission ling, while the end remote from

the transmitter is coupled to a suitable re- -
_coiver 10.

In Figure 3 the arrangement is similar to

[
T

thatshown in Figure 1 except thal the trans-

verae pickup wires 6 have been coupled to the
feeder members 2 and 4 by small series cou-

vorsels are loosely coupled to the feeder mem-
bers. 2o that the effective loading is veduced.
Tar this reason the transversals need not be

shortened so much, or from another and more -
practical view point, for a given length of -

transversal the antenna is suitable for a
eventer band of applied frequencies,

“ Figure 4 is similar to Figure 8 exeept that
in place of the coupling condensers 12 there
have been used eoupling resistances 14.

“pling condensers 12. . By their-use the trans- -

o

.
A

“In Fizure 5 T have shown a modifieation .

designed to add the potential pickup of the

varions transversals in series, vather than in’

paralicl, and for this purpose the two halves
of the transversal are connected on either

other of the feeder members.” By this ar-

rancement - the coupling condensers are in

series with the line, and tend to increase-its .

velocity.

So far

e

side of a series condenser 16.to one or ‘the -

T have assumed: that the p-icku.p '.

means are simple  transverse: wires, but the
seme principle, namely, the limiting or re- .

duction of the effest of tho individual pick-
up means on the veloeity characteristies of

the feeder members, may equally well beap--

plied to other types of pickup means, ex-
emplified by the loop antenuw 18 in Pigure 5.
These are loosely coupled to the feeder mem-
hers 2
dengers 12, e N S
It has already been pointed: out that in

and 4. through small coupling ¢on-

spite of the surge resistance 8 some residual -

back end pickup: may be noted at the re-

i S TR
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ceiver.  To. completaly obviate this I may
resort to the arrangement shown in Figure 7
in“which the pair of antenns 20.and 22, ar-

~ ranged velptively in broadside-but only about

a: tentl of & wave apart, are displaced 2
quarter- wave Jength relative to the wave
front of the approaching wave. The feeder
members have negligible pickup, because of
their close juxtaposition, and similarly the
colleeting transnussion line 24 has negligible
pickup, but tliere is 2 phuse displacement in
quadrature taking place across a quarter wave
of its length, and therefore signals approuch-
ding from the desired direction combine in
phase at the transmission line 26, for it is
connected to the mid poinut of the remaining.
paortion of the line 24, and the sum of 'the
signals is applied to the receiver 10. IHow-
ever, energy travelling jn the opposite direc-
tion reaches corresponding portions of -the
antennie at a quarter wave apart in phase,
and the energy from the antenna 22 expe-
riences another quarter wave displacement.in.

traversing the extra quarter wave length of
the fransmission line 24, hence the energies

combine at a phase displacemnent of 180°, and
neutralize one another.” While - the neu-
tralization of residuals is perfeet at only
one wave length, the staggered pair of an-.
tennae s equally good for desirved signals
over a full band of wave lengths, inasmuch
as the signals are always combined in phusc.
Figure 8 is a broadside srvay of staguered
pairs of antennsze.” The pair 30 and the pair
32 are each. arraiged ds was the stapuered
pair.in Figure 7, and their outputs are com:
bined in phase by a symmetrically branched
system of transmission lines comprising the
lines 34,.36 and 38, the latter of which leads
ta & receiver 10. : .
T elaim: S

1. A directive receiving antenna for short -

in_length in order to detune themsand to
Lt theirelfeet on the velocity of energy
transfer-on the feeder members. . .+ .1

4. A directive receiving antenna for short

waves comprising a pair-of relatively close-

ly spaced feeder members-extending in the

direction of desired reception, a plurality of

70

transverse pickup means arranged external- -

ly of the feeder members, aud vely

-img)edn nces loosely coupling the )

SUPE AN

eifect of the impedance of the pickup means
on the velocity of energy.transfer on the
feeder members. C -

b. A directive receiving antenna for short
waves comprisihg a pair of relatively closely
spaced feeder members extending in the di-
rection of desived reception, a plurality of
transverse piclaip means arvanged exteriial-

ly of the feeder. members, and small con;
YT P M 110 i 0 th :
_densars coupling the picku] mean§™o the

feeder mewmbers 1 ovder to it the elfect
of the impedance of the pickup means on

thie velacity of energy transfer onthe feeder:

members. i

6. A dircetive recelving antenna for short -
waves comprizing a pair of relatively close-

Iy spaced {ceder members extending in the
direction of desived reception, n plurality
of transverse pickup means exterually cou-
pled to the feeder members, and a resistance
equal to the surge impedance of the system
connected across-the end of the feeder mem-
bers nearer the desived transmission station.
7. A diveetive veegiving antenna for short
waves comprising a pair of relatively closely
spaced feeder members exteading in the
direction of desired reception, a plurality of
pickup wires transyersely and- externally
positioned relative to the feeder members, »
p_]_grr_gity of impedinces loosely coupling the
pie

et

up. wires o e TesdEr henibers, and a.

waves comprising a pair of feeder members TESISERTCE TG THESArge Impedince of the

and a plurality of transverse pickup wires

coupled to the feeder members, said pickup
wires being substantially smaller than a half |

wave in lenell in order to detunc them and

to [mittheir efiect on the veloeity of energy- .
Ctransfer on the feeder members.,
‘50

2, A directive receiving antenna for short
“waves comprising a’ pair of relatively close- -
Iy spaced feeder mwembers and. o plurality

- of transverse pickup wires externally cou-

pled to the feeder members, said pickup wires
Leing substantially smaller than a halfavase
in' Jengih m order fo «ctiifie them and to

65

it thew eiitel on the velocity of energy .
transfer on the feeder members, o
3. A directive receiving antenna for shord

' witves comprising a pair of relatively close-

Iy ispaced feeder mewders extending in the
divéction of desired reception and a plorality
of transverse pleliup wives externally coupled
to the feeder members, suid pickup wires be--
ing substantially alf »

e R

o

system eonnected across the feeder members
at the end nearer the desired transmnission
station. : e
8. A directive receiving antenna for short
waves comprising a plurality of paizsef rela-
tively closely spaced feeder members eachex-
tending in the direction of desired reception
and located relatively-in broadside, a plu-
rality of transverse pickup means externally
coupled to the feeder meinbers, said pickup

meanebeine detuned to lmit their effect on - -
Y 120 .

the velocity of eicrgy fransier on the feeder
members and o transimission line system
interconnecting the feeder members tu proper
relation'to combine theirencrgies coplmsi'zllly.

9. A unilaterally directive rveceiving an-

tenna-for the reception of short waves com-

privwwge o paivcof relatively closely spaced

Teeoer members each extending in the divee-

tiva of desired reception and located rely-
tivity cozely in broadside but staggéred an

oly biigh
16 1)1 ies 16
6 the feeder melnpers 11 otder to it the

80
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smaller than s half wave odd wumber of quarter wave lengths relafive (30
e e . . L . ’ . :
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to the wave fmnt of an nppmm_hmrr wav e, a
plurality of transverse piekup means exter:

nally coupled to the feeder members, and

meanis - for combmmrr the encrgies of the
feeder members coplnc;mlh with respect to

~energy approaching: from the ‘desired direc-

tmu, whereliy. veflected- energy pickup fmm
energy travelling in the opposlte ci rectmn is
combined in plnsc opposition. -

10. A unilaterally directive 10{'en'm0‘ an-
tenna for the reception of short waves com-
prising a pair of relatively closely spaced
feeder members each extending in the énec-
tion .of desired recoption and located Teln-

tively in broadside but stagrered a quarter

wave length relative to the: wave front of an
approachmu’ wave, a plurality of transverse

‘prckup means externally -coupled to the

- feeder! members, a (n!loctmn’ transmission

20
. station; a receiver,

25

3G

‘88

wave,

Jdine connech:w the ends of thc feeder mem-

bers rémote f:om the  desired transmission.
~of said conductors; all of the gaid pick-up cle-

and a transmission line
unsymmetrically couplmrr the receiver to-the
collecting transmission Iine in order to intro-
duce al qmuter wave change in pliase.

- 11, A unilaterally directive receiving an-
tenm fot the reception of shart waves com-
prising & plurality of staggered pairs of an-

tennz!located in blO'IdHlilc ench pair of an-.

tcmm‘compnqmrr a plumhts of prirs of rela-
tively: c]oscl‘y spaced feeder memibeors extend-
ing in;the direction of desived reception, and
located relatively in broadside but staggered

“an odd number of quarter wave lengths Trelas

tive to

the wave front of an approachnw
plurality of transverse pickup means
externally coupled to the feeder members,

“means for combining  the energies of the

-

~40

foeder members in each pair.of nntenn*e ca-
'phaqm}!y with respect to energy coming from
the desired direction, whereby: ieﬂected on-«

ergy pmkup from energy travelling in the

- opposite direction is neutlahzed, and means

fm combining the energies from all of the.
- pairs of nntennze in proper phase for utlhm-'
hon in a receiver. :
."An extensive antenna system fox Te-

-L48

- cewmg electromagnetic waves comprising

()

elosely ‘spaced, substantml!y linear feeder
members and transverse pick-up conductors
vynunetl ically coupled thereto throuth sertes
resistances.

.;Aﬁ"exfﬂnqwe antenna system: for re-

c!mely spaced, snbstantinlly linear feeder
members and a plurality of pick-up conduc-
tory trfms\eme]j,, externally and symmetri-
eally. couplcd theieto throurrh series resist-
ances.’

14, An e\tf‘nf-n e antenm recewmrr system

comprising feeder members and a plm.thty_ v

-~ of conductive pick- - elements transversely

- -and externally coupled thereto tluour*h se-

ries Nmiting impedances.

65

- electromagnetic waves comprising: ..

1B A dtrcctlve untenm gy stem for receiv-

ing elvctmmnwnot]u Waves compl ising o two

conductor transinission ling linear thmurrh-
out its length, a plurality of lincar pwk up
elements pnal]el to each other nreanged in.
ane plane, a limiting impedance for connect-
ing ench of said elemcuts externally to one
of said conductors, another plurality of pmk-
np elements parallel-to each other and ar-
ranged in the same plane as the plane of said

first” mentioned plurality of elements, and, w5 -

ot impedance, in series with each of land
elements of snid second mientioned vlurality
for connecting eacr of said elements-to thc
other conductm of s:ud line.

- 16. A directive receiving antenna for short - 80 ':‘
_Wm. es comprising a pair. of relatively closely

spaced’ conductors linear: and continuously

conductive throughout their Jength forming
- transmission line extending in the divee-
tion of desiresl recéption, o plurality of linear g5

pick-np eloments es tenmll) cotipled to .one

ments being parallsl and lying in one plane;
another plmdht}' of Jinear pick-up elements

paraliel to cach other lying in the same plane.. gd

as said first mentioned phunh of eleinents,
coupiled to the ather conduatoz of said line,
and, an impedance, eqiial to the surge im-
pedance of the system connected across the

cnd of the tl.umm%emn line nearer the de- 95_'

sired {I‘msm] sion station.

17. A receiving systemn as defined in chn
16 characterized. by the ﬁdrhtmml feature
that ench of the plcl\ -up clements is coupled

to. ;ts hnenr couductm thlouﬂh o series nn— 100' .

pe‘d nnce
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The present invention relages to directive antennas and,
more specifically, to antennas adapted for receiving very
hlgh frequencies, such as the ultra-h:gh—frequency tele-
vision band.

Numerous types of antennas have been evolved for
broad-band directive radio and television reception in-
cluding driven arrays, Yagi-type arrays, log periodic lincar
and V-type antennas, helical antennas and other config-
urations. The problems of mounting such antennas upon
masts for outdoor operation or upon portable structures
adapted for directional adjustment in connection with in-
door reception have, however, long plagued the art; the
mounting and adjusting structures infroducing “ghosts”
and other deleterious electrical field-pattern aberrations
over the band. It is to the improvement of such monnting
structures and the minimizing of electrical interfering ef-
fects over a wide band of frequencies, including stabilizing
of outdoor performance and providing for ready adjusta-
bility: in indoor performance, that the present invention is
primarily directed.

_ A Turther object of the invention is to provide a new
and improved antenna particularly adapted for ultra-high-
frequency television reception.

Still another object is to provide a novel antenna of
improved performance for more general use, also.

Other objects will be made more evidemt hereinafter
and will be particularly pointed out in the appended
claims. Insummary, however, the invention contemplates
a pair of rigid conductors held spaced a predetermined
vertical distance apart in a vertical plane, first and second
pluralities of horizontal dipole elements lying in corre-
sponding first and second vertically spaced horizontal

10

15

20

2

Unlike prior-art arrays, including Yagi arrays, conven-
tional Tog-periodic structure and the Tike, first and second
pluralifies ot horizontal dipole elements 5, 7, § . . . 11
and 5°, 7', 9 . . . 1¥’ are provided, lying in correspond-
1rifdi£rst__’,amlsecom_m@y_,§wd horizontal planes
T an containing the respective longitudinal conductors
1 and 1'. The dipole elements are shown angularly ex-
tending transversely from opposite sides of each conductor
at successive points therealong. The dipole clements
connected to one conductor, moreover, extend in opposite
horizontal directions to the corresponding dipole elements
of the other conductor {such as 5 to the right 5’ to the left;
7 to the right, 7’ to the left; and so on). The length of
the dipole elements preferably successively increases from
one end (5, 5 being shortest) towards the other end (11,
11’ being longest), as is well known, to provide direc-
tivity. A parallel-wire transmission line TL is connected
at looped terminal portions 1'* and 1" beyond the clamp
2 that secures the connecting portions 17 and 17 in
spaced-apart relation, extending outside or to the left of
the smallest dipole elements 5, 5'. The line TL may be

" supported below the antenna by depending puides 2’ and

25

30

planes containing the respective conductors, the dipole

clements extending from opposite sides of each conductor
at successive points therealong with dipole elements con-
nected to one conductor extending in opposite horizontal
directions to the corresponding dipole elements of the
other conductor, the length of the dipole elements suc-
cessively increasing from ope end of the conductors to-
wards the other end thereof, means for feeding the energy
received by the antenna at the said one end of the con-
duciors, and means for mounting the antenna comprising
a further pair of rigid, preferably diverging, condnctive
extensio_ns of the said conductors mechanically secured

in rigid spaced-apart relation at the end thereof. Further

preferred details are hereinafter set forth,

The invention will now be described in connection with
the accompanying drawing, FIG. 1 of which is an iso-
metric view of an outdoor preferred embodiment thercof;
and

FIG. 2 is a similar view of a meodified indoor version.

Referring to FIG. 1, the antenna comprises a pair of
rigid conductors 1, 1° held spaced apart a predetermined
vertical distance in a vertical plane by forward and rear-
ward insulating clamps 2 and 4. While the terms “verti-
¢al” and “horizontal” as herein emploved describe the pre-
ferred orientation for ulira-high-frequency television re-
ception, they are intended more generically to be illustra-
tive of relative orientations without being confined to ac-
tnal direction. Similarly, though the invention i3 de-
cribed in connection with radio-wave reception, the an-
tenna may also be used for transmission, if desired, as is
well known.

50
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. the support-providing extensions.
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4’ in the respective clamps 2 and 4, the latter being shown
positioned near the largest dipole elements 11, 11°,

The antenna of FIG. 1 is mounted upon a mast M
through the use of pairs of horizontally spaced conductor-
loop extensions 10 and 1¢, shown extending to the right
beyond the longest dipole elements 11, 11°. The exten-
sions 10, 10°, respectively, terminate in upwardly and
downwardly extending vertical loops 12 and 12° that may
be transversely curved to fit the mast M, as shown, and
are securely mechanically strapped at 14 and 14’ to the
mast to hold the system -1’ in rigid spaced-apart relation
at the mast end. Further to aid in mechanijcal stability,
the extension 1¢’, while in part initially extending in the
lower horizontal plane I’, diverges downwardly at 10",
Fortuitously, this mechanical stablhty providing diverging
construction has T 0 affect the elec-
trical field pattern, particularly if the length of the exten-
sion between the longest elements 11, 11° and the mast M
is made comparable to the separation along conductors
1 and 1’ of the last dipole elements 11 from the next-to-the-
last element, to its left in FIG. 1. Minimal field abbera-
tions and “ghost” reflections over the complete ultra-
high-frequency band, for example, has been thus attained
with the above construction, together with satisfactory
broad-band impedance matching, provided further that
timmnce of the rigid conductors
1, 1’ is kept less than the average distance between suc-
cessive dipole elements (preferably the order of an inch
for UHF band operation, th,in turn, is kept
much less than the wavelengths involved, as is well known.
At the UHF channel 47 frequency, for example (671
megacycles) a 20 decibel front to- back ratio has been

degree nalf-power honzontal Yeam width and no defect-
able Torward Becondary JoDes.

This same general type of construction has also been
found admirably suited for indoor direction adjustable
antennas, as shown in FIG. 2. In this embodiment, how-
ever, the small-dipole end of the antenna is used not only
for the connection to the transmission line, but also for
These extensions are
illustrated as rigid conductors 20 and 20" depending at
preferably an acufe angle below the antenna at the in-
sulating clamp 2 and slightly diverging for mechanical

‘and impedance-matching purposes, being clamped at their

bottom or free ends by a further insulating clamp 6. The
transmission line TL is thus connected to the conductors
1 and 1’ by these combined extension-supporting and
transmission-line feed members 20, 20°. The clamp 6 is
pivoted at 6’ to a bracket carrfed by a base 22 so that the
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members 1-1°, 26--20° may be adjusted as a uni¢ for both
electrical impedance-matching purposes and appiopriate
pivoting action for reception-direction adjustment, the
]ength of the préferably diverging extension lines 20, 20/
is made substantially equal to the length of the Tlgld an-
tenna-supporting conductors 1, 1". -

If VHF reception is alsa_ to be prowded it has been
found that minimal 1nterference is caused by the antenna,
of the present invention if V-type VHF dipoles 30 are
mounted on the base forward of the pivoted clamp 6 and
with a sufﬁment ingluded angle in the V to comam the
array of the invention.

10

Further, modifications wﬁl oceur to those skilled in the

ert and all such are cons:dea'ed to fa]l wﬂhm the spirit and
scope. of the lnvent:on as defined in the appended claims.
What is claimed is:
1. An antenna for ultra-hlgh frequency opcratlon and

the like, havmg, in combination, a pair of rigid conductors‘

held spaced a predeterrmned vertical distance apart-in a
vertlcal plane first and second plurahnes of harizontal

dlpole elements Jyving in correspondmg first and second.

15

20

vertically spaced horizontal planes coutalnmg the respec-" -
tive, conductors, the dlpole elements extending from op- .

p051te sides of each conductor af sutcessive points there:

along with dlpole elements connected to one. conductor

extendmg i opp051te horlzontal directions .to” the Corres:
spohding. dipole eléments of thie other. conductor the
length of thé drpo]e elements successwely increasing froni
one end of the conductors towards the other end thereof

-ing conductlve extcnst
1y secured 1n d‘sp \d apart relatlon at an end thereof

S compnsmg mast—strapplng means
vettical loops, and the dlstance “of

id. I ig

belng ol _ parable‘ to the’ distah between the longest and
next-to-longe p,alrs of dlpol 1ements of the antenna

2. An’ afitfépna for tra~h1 -frequency opération and
the like, having, in com 1nat10n, a palr of rigid’ conductors
held spaced a termined vertical distanc in'a
vértical” plane" first and second pluralities’ of horizontal
d:pole elemenis’ Tying’ in' corl ndmg ﬁrst and second
ver ally spacad héfizotital pl es._ cofitaining ithe’ respec—
tive’ condiictors, the d1po]e clémerits ex ending from op-
posite sides of each condictor at sucieasive pomts there-
along w1th dipole elementa connectéd o one’ conductor
¥ i § izontal dlrectlons to the ¢orre-

‘of tHe’ other conductor, ithe

spondiiig: dip S 0

lenglh of the dlpole eIements successwely increasing from’

ong’ gnd’of' the’ conductors towadrds the other end thereof,
means f6r ¢onnecting’ a para]lel-vwre ttansmission line to

the said: ofie erid of thé eofiductors and’ mears for moum:-.

mg the atitenna compnsmg a further pair of: ngld dwerg-

50

55

-

‘ing conductive extensions of said conductors mechanical-

ly secured in rigid spaced-apart relation at an end thereof;

-the transmission-line connecting mears and the diverging

conductive - extensions being combined and extending
downward from' the said one eénd to include an acute
angle between the dipole carrying conductors and their
extensions.

3. An antenna as clalmed in claim 2 and in which the
conductive extensions are clamped at their free ends
against relative movement with the clamp being plvotally
mounted upon a bise (o perniit adjustment, as a unit, of
the dipole-carrying conductors and their extensions.

4. An antenna as claimed in claim 3 dnd in which a
pair of Vitype dipole elements for different frequency re-
ception, are mounted on the said base forward .of the
pivetal clamp, with the said horizontal dipole elements

‘contained within the V.

5., An_antenna for operatmn over a predetermmed fre-
quency band havmg, in combination, a pair of rigid longi-
tudinal conductors held spaced a predetermined vertical

- distance apart in a vertical p]ane first and second plu-

ralities, of dipole eIements Iying in correspondmg first.and
second verncally spaced horizonta] planes containing the
respectwe conductors, the di_pole elements gxtending from
opposite sides of and. transversely at-an angle. to each con-
ductor .at successive points thereéalong with dlpole ele-
mients connected to one  conductor extendmg in: opposltc

direction to the correspondmg dlpole elements of the, othet

conductor, the length of the dlpole eIements successively
increasing. from one end. of ihe conductors towards the
other end therédt, means for connectmg a parallel-wire

frafisiission Hne to-the said one end’ of the conductors,

rigid 1nsu1at1ng means securing the said connecting means
mechamcally in spaced -apart relation and connected with.

means for supporting the transmlssmn lme near the said -
‘one end, and means for mountrng the, antenna ata region.
of the sard conductors remote from the said one end,”

forther Tigid msuhtlng méans being provxded for securing
tEfZ_“s““ld" Torigitudinal - conductors: nmeehamcally in,
spaced-apart relation
cal_distanice belng less thai the dist ‘betwe
succesmve points and less than the waveiengths of the
satd band,

6. An anlénng as cla:med in clalm 2 and in whlch the

lengf.hs of ‘the said condiétors and of thaif extcnsnons :

afe substantially equaI
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YUMA TEST STATION
YUMA, ARIZONA

November 13, 1961

- ONE_ANTENNA FOR 2, 1-1/4" & 3/4" METERS - -

o

One of=the-bloosdt problems confronting the amateur who
tveval - whAE.
lworks Jpany- different bands is that of finding room-: for all the

' The pa w’w% /u« et dh :
necessary antennas./‘ ere hiek is simple to con~

W
_struct ~inexpensive, and covers three bands. In. addition, it

: Qﬁyﬁﬂﬂnmﬂﬂ%’frﬁ5éfﬁﬁ
"will give'ﬁ:gﬁdc*oﬁ galn over a dipole, with constant impedance

and radiation pattern characteristics versus-frequency.!«;;;__h_\
| ,_imiw,dﬂ~fﬂﬂﬂgzzzzr“ -
It is bew

'“*“antennaWEfvvﬂﬁ.e—«- describe Ais not new by any means.

ing used both commercially and by the Military in many different !

_ M:;L«The~results showsan~antennawof moderate “812€ 5 constant galn,ma
nﬂsaiimpedancehandwradeeteenepatternswevermthementirewthreembands~eﬁWuJ;Zi,/
H:Sl:eaﬂmneggfﬁ7ihe structure can be fed by either 52 or 75 ohm coax "

and will produce a standing wave ratio of under 2.4:1 over the

) ﬂ},&, W\Jﬁ ﬂfw _ -
'entire frequency range. Prov1sions efeﬂa%ee:iﬁEIZQEd to feed it
‘with open wire line, he-method 6T “feeding- makeswitwsimple"to il

rotate."
The correct name of the antenna is a transposed log periodic
: dipole array(l). R ._' o :_ S -_\ |
" The term "log periodic simply means an antenna whose elec—

- trical characteristics vary periodically with the logarithm of the

- e e wm me A e wm - e v e e aw cww mm e

H

(1) D. E. Isbell May 1960 P.G.A.P. IRE Transactions

[ —— : .
g .
-"éamm'_h' .




R
i eourves of The full scale antenna taken outdoors on top of a 50 foot

RS-

frequency. In simple terms, it is an antenna whose resonance

‘ transfers smoothly from one element to the next as the frequency

is var:_ed ' . ' _ oo o R DU

B - ) - o S
o e e Ak Sbbe oA i e+ st AT

_ __‘_//:__/_J-
_ [: At the end of this article will appear radiation patterns,

.,

f-impedance data and gain figures; The radiation patterns are field

. { .
-f plots for the two principle planes of the antenna and'demonstrate

the constant. beamwidth feature of the array) They are measured .'p;

] :
;‘. high rotatable tower. . _fW{&,i;«»ﬂ““f*“ff}ff_ff_fh““““““f_-”gf*.'

I
L___,...,._J---r-

. ll, f.——“““**“—-x___
L"' : Several metho s of construction were. tried before the fe&iow—“

ot nGh Jads

con /?o{ﬂt H\"Zué 57’4”:145{» : ' 4 :
mingAya The method described s3s£ari£rsm—the best but

Cin the interest of cost, time: ‘and tool requirements, it was felt

that thls was an. antenna that could be built by-she—auerageuamateur

-___-in—h&seomnﬂbackﬁyard w1th a minimum of cost and effort

honstangayd
siw«wThe onlx\tool required/that-is~not~standardrheusethd“equipmeniwaﬁl’/‘-

is a 1/4 - 20 die. ConNaTh uc;”')m\/

The first step in construction is to modify the’ 32 element
2 jié"!""p-\ : : A e T

%& 3 TLa W

he.
d{fﬁh ' straps. Refer tolFigure I.mh&eh_is—a“skateh~e§~the—e}amp‘befepemand

,_aitegethe-modification.‘ The small threaded inser% is spo welded in
Wis
three places, and:If i is_;ightened in a vise and given a sharp rap
&Y L

The

with a. hammer, j; w11f4fa11 out without damaging the clamp.

Next the two 10 foot 1engths of aluminum conduit are cut to ob—_:
The two 12 foot and one 43 inch pieces
Each

tain two seven foot sections.

of 1/ "_aluminum rod are cut to size according to Table I

. piece of aluminum rod is then threade% a distance of . one (l) inch on .
' hWis Give 5 LR
" one end of the rod 'Yﬂ&“ﬁk%&”ﬁ@thEVﬁ two 7 foot lengths of tubing,;;_““- i

t_32 modified clamps and 32 half elements.a-%he~antennagisncnnstrueted




| e Lot
- | WA a |
. . . . o ‘ __,f.‘ .‘-é'uuﬂr
) N /VoQ*&?ﬁﬂ;ﬂfﬂiﬁdﬁL}N}t“wA”
T

£rom“%wotidenticalhsections. Figure II shows the method of attach-
- ing elements and,clamp to the boom, and Figure IIT shows the com-'
plete layout of one sectlon giv1ng eﬁement lengths and spacings. ﬁ'gNU’

LAE
After assembly of the two identical sectlons, they are—$a§%ion top .

; N
of ene{gnother so_thahl"hewarray”ap éarswes*in*?igure“IVié;Flgure IV

[ )\ e d)’L{,«u« PRI ’}"1"«{/ ‘ﬁm‘%l‘f«ﬂ ths » W ;
,also shows™ hOW'the E0ax cable is attached aﬁter—ﬂeedlngﬂi%—through

-henin81deaoﬂeeithermoﬂmthemtwo“T“Toot-be@ms- The shield of the

~coax is folded back and tightened under the clamp which holds the -

first element. 'The center conductor is then run over to the other :

boom and it, too, is tlghtened under the first element clamp. The
1]
{ _ method offeedlng provides an 1nfin1te balun and presents a good

Lo
3\‘ 'match to either a 50 or 75 ohm coaxial 1ine.

— e
= masg e

e g ey e

The spacing between the: two T Lot booms was~not-found—t‘—ﬁ“

lcritical butdd i,ﬁsuggestedmthat#the~spae&ng—shown be -adhered to .

as closely as possible Any bﬁnvenient method of clamping the-
O, At Vo VL W WP quJ£6£U v
sections togethea\isfal&:right as long as they nemalnhsegaxated_and~

R SRR

--de—notmtouchmone~anether ' The antenna—descr}bed here was held Wlth

rthree wooden blocks, as shown in Figure V. Two identlcal blocks.-
~ were constructed of 4 inch pieces of EXM Two 3/ " holes are bored
.through the blocks and the blocks are then sawed down the center of '
' the two holes as shown. These two blocks are placed near;egtﬁé; endéP’
of the antenna,'aswshOWn in-thgﬂghntegrapha_and clamped together
~with long bolts OP-WOOG-SCPGWS The third block is made»ldentlcal
~ to the first two exoept that Mxh lumber is used This permits the
;fuséko a magst which eeé%drhe screwed into a sultable coupling that
is'mounted on the 4x4 center block. _These blocks should receive ﬁf:

several good;coats of_paintcto preventJWarplng and water absorptionn




"wwh&ehnee&%dmupeet—the*impedaﬁte*vf“the~aﬂtenn&
Upon completlon of the antenna it 1s only necessary to raise
.it to a sultable helght and use it : There is absolutely no tuning
 necessary since the antenna isg already optlmized The array has a 3
'fconsiderable advantage over other tri- band arrays, in that it does
not ut111ze traps or other frequenoy dlvision dev1ces which only

rrtend to 1ower the effic1ency. It is evident from the voltage stand-

ing wave chart Figure Vi, that thlS antenna is not only good over ,

the three ham bands, but over the entire frequency range from
~1ko- 450 Me. It is intereetlng to note that this takes in the upper
TV channels and would thereby serve as. a hlghly efflcient\ﬁhF Tv o

antenna.

Redes Ziw{-cc) / /77/(‘ X} Lo 4/;/4// &,;//ﬂm /;4«:’,-/4 |

Ve % . . '
it zrﬁ%uﬁﬁ%@@?_446’ Aﬂ”ﬁ9W@d éz&p%teva
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TABLE T

PARTS ~LIST

2 - Standardllo foot lengths l/?" rigid aluminum conduit
30

Stainless steel T.V. mast standoff clamps. Channel
Master #9662 . ‘ _ :

2 - Iengths 12"1ong by 1/4" diameter'aluminum rod
1 - Tength 43 " by 1/4" dlameter aluminum rod

32 - 1/4 - 20 Aluminum or cad plated,hex nuts
N | : . _

| Place both 12 foot sections of 1/&“ aluminum rod together

_ and cut in accordance with-the following list-to obtain two (2)

;'pieces of each length: o | | ) o
(19-1/2", 17-1/2", 15", 13", 11- 3/M", 10-3/4", 9= 3/4“ 8-3/4",

\ : _
| ' T 1/h" 6-1/2", 6", 5-3/4", k- 1/2") |
/// ) There will now be 28 elements. The remalning two 43 1nch'
pleces are cut to obtain two 16- 1/2" and two 4- 3/ " pieces for a
§§Q f total of 32 pieces. | | | |
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{
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|
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Observer _ Polarization: E b — E o Cther
| Gain; Setting Curve Plotted in: Voltage X Power _;____,DB -
Detector. Measured Frequehcy- L1400 MC

H or vertical plane field patterns 3db BW = 80°

| Remarks:
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e
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\X Detector . Measured Frequency 140 mMc I
Remarks; __E_or horizontal plane field patterns 3 gh BW = 59°
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Antenna Type .~ | ‘Antenna Location S . File No,

i
I

| Date .~ ... 0 sheet: of '.-P‘attarr:i-:": 0. v
Gain: Setting _____ = | curve Plotted in: - Voltage -X__ Power

Detector . . - e ‘Measured Frequency . 25OMC i —
'Remafks- E or horlzontal plane flield patterns-3db B‘w‘_ ==62° -
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. An;tenﬁa Type

FAIRCHILD ASTRIONICS DIVISION -

- .Antenrié Locat'ion:_ -

~File No.

Date

Observer .

Pattern: @ =
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