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TO:

R. B. HELHOSKL ' SUBJECT: SPIFF PAYMENTS
JERRY BALASH - DATE: JUNE 15, 1966

INTEROFFICE MEMORANDUM

v
Spoke with Dan Levine of Leader Electronics Tuesday. He infopﬁg.
me that he received a letter from Jack Loog advising him that we
would no longer allow spiff payments since the spiff program had
been discontinued.

I personally feel this was a poor way to handle this, especially
in view of the fact that this customer is a local phone call’ away.
The spiff monies he requested have already been paid to his people.
He advises me that there is little chance of selling the antenna
without the spiff program since JFD is offering a salesman -spiff
program.

T suggest that somebody contact Dan and attempt to work this out
with him.

JNB:dd
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MEMO TO: JERRY BaLrasH
FROM: Joe DoLan
DATE : FEBRUARY 23, 1966

SUBJECT: CONVERTER & ANTENNA DEMONSTRATIONS FLORIDA AREA ]

ARRIVE D JACKSONVILLE AREA FEBRUARY 8 with ANTEMNA TRUCK. MET WITH REGIONAL
REPRESENTATIVES AND SOUTHEASTERN REGIONAL SALES MANAGER TO PROMOTE THE. SALE

OF CONVERTERS IN CONNECTICN WiTH THE OPENING OF A NEW UHF .sTAT1ON, CHANNEL |7.
WHILE WORKING ALONG WITH THE AREA DISTRIBUTOR, MEETINGS WERE HELD AT, VARIOUS
DEALERS TO EXPLAIN- AND SHOW HOW DB-T CONVERTERS WERE MORE SUPERIOR |#. EVERY DAY
USE IN COMPARISON TO OTHER COMPETITIVE PRODUCTS. ON FEBRUARY 9, A JOINT MEETING
WiTH JFD FLECTRONICS, ALLIANCE AND B-T wAS HELD WITH THE AREA DISTRIBUTOR AND
H1S5 DEALERS AT CHANNEL |/ TO FULLY EXPLAIN OUR PRODUCTS, AND THE NECESSITY OF
THEM [N ORDER TO RECEIVE CHANNEL |7 INTO THE AREA HOMES. AFTER A VERY SUCCESSw
FUL MEETING, WE HEADED To FORT PIERCE TO HOLD A SIMILAR MEETING WITH FLORIDA

ELECTRONICS AND 17TS DEALERS onN FEBRuary [O.

On MonDaYy, FEBRUARY [, | MET ERNIE SISSON IN SARASOTA TO DEMONSTRATE ANTENNAS
FOR Dow ELECTRONICS TO HIS DEALERS. DEMONSTRATIONS WERE HELD FOR DEALERS IN
THE POOR SiGHNAL AREAS OF SARASOTA, AND B~T ANTENNAS WERE TESTED AGAINST OTHER
MAKES FOR THE DEALERS BENEFIT. . USING THE FIELD STRENGTH METER, WE SHOWED THAT
THE B-T ANTENNA COULD OBTAIN A HIGHER SIGNAL ON ALL CHANNELS OVER THE OTHER
ANTENNAS TESTED. AFTER EXPLAINING ALL THE FIVE POINTS, AND THE RECEPTION THAT
WOULD 'BE OBTAINED BY USING A B-T ANTENNA RATHER THAN OTHER PRODUCTS; WE HAD
THE DEALERS INTERESTED 1IN TRYING OUR ANTENMNA. - A MEETING WAS THEN HELD WITH
Dow ELECTRONICS, AND THE ANTENNA ORDER WAS SIGNED.

DEPARTENG FROM SARASOTA, WE HEADED FOR CYPRESS GARDENS. WEDNESDAY MORNING WE
TOOK FIELD STRENGTH READINGS ON ALL AVAILABLE CHANNELS FOR A NEW MOTEL MATVY
SYSTEM. THAT AFTERNOON WE HAD A MEETING WITH BiLL HOLBROOK OF HAMMOND
ELECTRONICS TO DISCUSS DISTRIBUTOR PRODUCTS. DUE TO A LACK OF TIME ON HisS
PART, WE PROMISED TO SEND HIM A DISTRIBUTOR PRODUCTS CATALOG FOR: HIS USE. Y/E
THEN DEPARTED WITH THE TRUCK FOR JACKSONVILLE TO HAVE A MEETING wiTH JiM BRYAN.
AFTER DISCUSSING THE HANDLING OF MORE B-T PRODUCTS, AND THE CUPRENT SALES OF

. B~T CONVERTERS IN THE AREA, WE HEADED FOR ATLANTA. ERNIE .S1SSON THCh TOOK

THE TRUCK FOR USE IN HIS AREA AND FURTHER DELIVERY TG NEW: ORLEANS AND TLAAS.
| THEN PROCEEDED TO RETURN TO THE HOME OFFICEC. :

Joe Dotan _
FIELD REPRESENTAT!{VE

JD:MEDf
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3,210,767
FREQUENCY INDEPENDENT UNIDIRECTIONAL
ANTENNAS

Dwight E, Ishell, Seattle, Wash., assignor to The Univer-
sity of Tllinois Foundation, a non-profit corporation of

Hlinois
Filed May 3, 1960, Ser. No. 26,589
15 Claims, (Cl. 343—792.5)

This invention relates to antennas, and more particu-
larly, it relates to antennas having unidirectional radia-
tion patterns that are essentially independent of frequency
over wide bandwidths.

The antennas of the invention are coplanar dipole ar-
rays consisting of a number of dipoles arranged in side-
by-side relationship in a plane, the Jength and the spac-
ing between successive dipoles varying according to a
definite mathematical formula, each of the dipoles being

fed by a common feeder which iniroduces a phase reversal:

of 180° between connections to successive dipoles.. The

antennas of the invention provide unidirectional radia-

tion patterns of constant beamwidth and nearly constant
input impedances over any desired bandwidth.

The invention will be better anderstood from ‘the fol-
lowing detailed description thereof taken:in conjimnction
with the accompanylng drawing, in which:

FIGURE 1 is a schematic plan view of an :antenna

ade in accordance with the prmclples of the invention;

FIGURE 2 is an isometric view of a pracucal antenna
embodying the invention; and

FIGURES 3 and 4 are radiation patterns of a typlcal
antenna, in the E plane and H plane, respectively.

Referring to FIGURE 1, it will be seén:that. the ari-
tenna of the invention was composed; of & p]urahty of
dipoles 10, 11, 12, etc., which are coplanar: and in paral-
lel, side-by-side relat1onsh1p
lengths of the successive dipoles and the spacing between
these dipoles is such that the ends of the dipoles fall on

" a pair of straight lines which intersect’ and form an

angle «. In the preferred embodiment the hntenna is
symmeirical about a line passing 'through the madpomts
of the dipoles, as shown.

The antenna ijs fed at its narrow end from a conven-
tional source of emergy, depicted in FIGURE 1 by alter-
nator 13, by means of a balanced feeder. line: consisting
of conductors 14 and 16. It will be seen that the feeder
lines 14 and 16 are alternated between' connections to
consecutive dipoles, thereby pmducmg a phase reversal
between such connections.

The Tengths of the dipolés and the - spacmg between
dipoles: are related by a constant scale factor r defined
by the followmg cquatwm'

L(n+1) _ASqey
Ly A8,

where 7 is & constant having a value less than 1, L, is
the length of any intermediate dipole in the array, Liny1y
is ‘the length of the adjacent smaller dipole, AS, is the
spacing between the dipole having the length L, and the
adjacent larger dipole, and ASy 1) is the spacing between
the dipole having the length Ly and the adjacent smaller
dipole.

It will be seen from the geometry of the antennas, as
given above, that the distance from the base line 0 at the
vertex of the angle o to the dipoles formmg the arrfay
are defined by the equation:

—_ X (n+1)
Xn

where X, is the distance from the base line 0 to the dipole
having the length L, X¢n,1) is the corresponding distance
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from the base line to the ad]aoent smaller dxpole, and T
has the significance previously given. :
The radiation pattern of the antennas of the invention,
having the geometrical rrelatlonsh.lp among the several
parts as defined above, is unidirectional in the negative
X direction, i.e., extending to the left from the narrow end
of the antenna of FIGURE 1.
_ The construction of an actual antenna made in ac-
cordance with the invention is shown in FIGURE 2. In
this antenna the balanced line consists of two closely-
spaced and paraltel electrically conducting small diameter
tubes 17 and 18 to which are attached the dipoles, each
of -which consists of two individual dipole elements, e.g.,
19.and 194, 21 and 21aq, etc. It will be noted that ¢ach
of . the two elements making up one dipole is connected -
to a different one of said conductors 17 and 18, in a
direction perpendicular to the plane determined by said
conductors 17 and 18. - Moreover, considering either one
of the conductors 17 and 18, consecutive dipole elements
along the length thereof extend in opposite directions.
It will be seen that this construction has the effect of
alternating the phase of the connection between succes-
sive dipoles, as depicted schematically in FIGURE 1,
Although the dipoles of FIGURE 2 are not precisely co-
planar, differing therefrom by the distance between the
parallel conductors, in practice this distance is very small
so that the dipole elements are substantially coplanar
and the advantages of the invention are maintained. ~“The
antenna of FIGURE 2 may be conveniently fed by
means of a coaxial cable 22 positioned within conductor
18, the central conductor 23 thereof extending to and
making electrical connection with conductor 17 as shown.
As an example of the invention, an antenna .of; the
type shown in FIGURE 2 was constructed wusing 0:125
inch diameter tubing for the balanced line and 0.050
inch diameter wire for the elements. The elements were

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

was fed with miniature coaxial cable inserted through
one of the balanced line conductors. The antennawas
defined by the parameters 7==0.95 and «=20°, The an-
tenna had a total of 15 dlpoles, with the longest dlpole
element being 215"’ long, while the shortest element was
one-half of this length or: 134", The array was 71/2"
long. .

Typmal radlatlon patterns for the above-descnbed
antenna in the B plane and the H plane are shown in -
FIGURES 3 and 4, respectively. ‘These patterns were
found to remain essentially constant over- the band “of
about 1100 fo: 1800 mc./sec. The minimum front-to-
back ratio over this band was 17 db and the du-ectmty
over the range from about 1130 to 1750 me. /sec was
better than 9 db over isotropic,

The -performance’ of - the ab0ve-descr1bed antenna
clearly indicates: that the antennas of the invention pfo-
vide exceilent rotatable beams for use partlcularly in the
HF to. UHF spectrum.. In comparison to the well-known
parasitic types- of antennas which bear some resemblance
to those of the imvention, such as the Yagi array, the
antennas of the invention provide a much wider. band-
width with essentially comparable directivity. Advan-
tageously, however, the antennas of the invention need

width, compared to the parasitic types which must be
adjusted by cutdand-try procedures for each frequency..
Further experimental work with other antennas:similar
to that described above has indicated that the prefen-ed
values for the parameters which define the antennas of
the invention include a range of values for:angle e be-
tween about 20° and 100°, with = having-a value between
about 0.8 and- about 0.95. When these parameters have
values ‘within ' the preferred ranges the antennas were
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found to have essentially frequency independent per-
formance over any desired bandwidth, The upper and
lower limits of the bandwidths may be adjusted as desired
by fixing the lengths of the longest dipole and the shortest
dipole, respectively. It has been determined experi-
mentally that the longest dipole element should be ap-
proximately (.47 wavelength long at the lower limit and
the shortest element should be about 0.38 wavelength
long at the upper limit. Moreover, in order to provide
a suitable front-to-back ratio at the low frequency limit,
there should be at least 3 dipoles in the array and prefer-
ably about 10 to 30 dipoles.

The foregoing detailed description has been given for
clearness of understanding only, and no unnecessary lim-
itations should be understood therefrom, as modifications
will be obvious to those skilled in the art.

“What is claimed is:

1. A broadband unidirectional antenna comprising an
array of substantially coplanar and parallel dipoles of
progressively increasing length and spacing in side-by-

" side relationship, the ratio of the lengths of any two ad-
jacent dipoles being given by the formula

L(n-H)_
L, ~
where L, is the length of any intermediate dipole in the
array, Lensyy is the length of-the adjacent smaller dipole
and r is a constant having'a value less than 1, the spacing
between said dipoles being given by the formula

ASwsn _
AS,

where AS, is the spacing between the dipole having the
length L, and the adjacent larger dipole, AS. 1y is the
spacing between the dipole having the length 1, and the
adjacent smaller dipole, and = has the significance previ-
ously assigned, said dipoles being fed in series by a com-
mon feeder which alternates in phase between successive
rdipoles.

2. The array of claim 1 which is symmetrical about a
line passing through the midpoint of each dipole in the
array.

3, A broadband unidirectional antenna comprising an
array of a plurality of substantially coplanar and parallel

dipoles of progressively increasing length in side-by-side

relationship, the ends of said dipoles falling on a V-shaped
line forming an angle « at its vertex, the ratio of the
lengths of any pair of adjacent dipoles being given by
the formula

Lty _
Ly

where L,[1 is the length of the longer dipole of the pair,
L1y is the length of the shorter dipole, and = is a con-
stant havmg a value less than 1, the dipoles in said array
being fed in series by a common feeder which alternates
180° in phase between successive dipoles.

4, The antenna of claim 3 in which the angle « has a
value between about 20° and 100° and the constant =
has a value between about 0.8 and 0.95.

5. The antenna of claim 3 in which said feeder is a
balanced line which twists 180° between the connections
to successive dipoles.

6. A broadband unidirectional antenna comprising a
balanced feeder line consisting of two closely spaced,
straight and parallel conductors, a plurality of dipoles
each consisting of two dipole eclements, one of which

elements is connected to one of said conductors, the.

other element being connected directly opposite the first
to the other of said conductors, the elements of any
dipole extending in opposite directions perpendicular to
the plane determmed by said conductors, consecutive
dipole clements on each of said conductors extending in
opposite directions, the ratio of the lengths of the ele-
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ments in any two adjacent dipoles being given by the
formula .

Latn __
1,

where I, is the length of an element of any dipole in the
antenna, I,y is the length of -an element in the adjacent
smaller dlpole and r is a constant having a value less than
I, the spacing between said dipoles being given by the
formula

ASuen __
ASp

where AS; is the spacing between the dipole having the
efement Iength I, and the adjacent larger dipole, AS¢ ;1)
is the spacing between the dipole having the clement
length I, and the adjacent smaller dipole, and + has the
significance previously assigned.

7. The antenna of claim 6 wherein = has a value of
about 0.8 to 0.95.

8. The antenna of claim 6 wherein said feeder line
conductors are tubular.

9. An aerial system including at least one set of parallel
dipoles spaced along and substantially perpendicular to

the longitudinal axis of a two-conductor balanced feeder

to which the halves of the dipoles are connected at their

inner ends, said dipoles being of different electrical lengths

increasing substantially logarithmically from the con-
nected end of the feeder to the other end and the dipole
feeder connections being crossed over one another be-
tween adjacent dipoles, the spacings between which also
increase substantially logarithmically from sald connected
end to the other end.

10. An antenna system for wide-band use- comprxsmg
a plurality of substantlally parallef . conductmg dipoie
clements arranged in substantially collinear pairs,. the

opposite dipole elements of each pair COnStltﬂtmg dlpole-
‘halves, a two-conductor balanced feeder Laving one con-

ductor connected to eachi of said elements at substantlally
the inner end thereof, each of said dipole halves in 2.:pair
being connected to a different feeder conductor, adjacent
dipole elements being reversely connected-to different con-
ductors of the feeder, sdid dipole elements being sglec-
tively spaced along and substantially perpendicular to

"said feeder, the elements of each pair being :of substan-

tially equal length, adjacent dipole elements of different
pairs differing in length with respect to each other by d
substantially constant scale factor, the selective spacings
between adjacent dipoles generally decréasing from one

end of the feeder to the other with the greatest spacing’

being between the longest dipoles, and means to’connect
the feeder to an external circuit at substantially the loca-

- tion of the smallest of the dipole elements.

55

11. An antenna system for wide-band use compnsmg

“a plurality of substantially parallel conducting- dipole

a0

elements arranged in substantially collinear pairs, _the op-

posite dipole elements of each pair constituting dipole
halves, a two-conductor balanced feeder having one con- -
ductor connected to each of said elements at substantially
the inner end thereof, each of said dipole halves in a pair - -

- being connected to a different feeder conductor, adjacent

65
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dipole elements being reversely connected to different
conductors. of the feeder, said dipole elements being selec-
tively spaced along and substantla]ly perpendicular to
said feeder, the elements of each pair being of substan-
tially equal length, adjacent dipole elements of different

pairs differing in length with respect to each other by a

substantially constant. scale factor, the selective spacings
between the dipoles along the feeder differing from each
other also by a substantially constant scale factor, the
greatest spacing being between the longest dipoles, and
means to connect the feeder to an external circuit at sub-
stantially the location of the smallest of the dipoles.

12, The aerial system of claim 11 in which sald scale

Y
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factors have values within the range from about 0.8 to connect an external circuit 1o the feeder elements at sub-
about .95, : stantially the location of the shortest of the dipoles.

13. An antenna system for wide-band use comprising 15. An antenna system for wide-band use comprising
an argay.of at least three linear substantially parallel 4 minimum of three pairs of substantially parailel and
conducting dipoles, each dipole being composed of two 5 coplanar linear conducting elements arranged in substan-
opposite substantially . collinear conducting elements, a tially collinear pairs, each pair of elements comprising
two-conductor balanced feeder having one conductor con- the halves of a dipole, a two-conductor feeder, one con-
nected to each of said elements at substantially the inner ductor of which is connected to each of said elements
end thereof, adjacent parallel dipole elements being re- substantially at the inner end thereof, adjacent parallel
versely connected to a different conductor of the feeder, 19 elements being connected to different conductors of the
the two elements of each dipole being of substantially feeder so that the halves of the dipoles connect to differ-
equal length and soccessive elements being of lengths _ent conductors of the feeder and adjacent ‘dipoles are
which differ from one dipole to-the next by a substantially reversely connected, the halves of each dipole being sub-
constant scale factor within the range from about 0.8 to stantially the same length, adjacent dipole elements being
about 0.95, the dipoles being spaced from each other in 15 selectively spaced from each other along the feeder, the
a generally decreasing manner in the direction of de- lengths of the elements decreasing from one end of the
creasing element length, and means to connect the feeder feeder to the other substantially in accordance with. a
conductors to an external circuit at substantially the loca- substantially constant scale factor within the range from
tion of the smallest dipofe elements. - about 0.8 to 0.95, each dipole and the feeder between it -

14. An antenna system for wide-band use comprising ¢p and the adjacent dipole constitating a cell, the cell dimen-
a minimum of three pairs of lincar substantially parallel sion from the inner end of one dipole to the outer end of
conducting elements arranged substantially coplanarly, the next smaller adjacent dipolé also generally decreasing
each pair being substantially collinear and cemprising the from one cell to the next in the direction from the
halves of a dipole, a two-conductor feeder connected to longer to the shorter dipoles so that the combination of
the inner ends of said collinear pairs of elements, ad- 25 cells provides a substantially uniform wide-band response,-
jacent parallel elements being connected to different con- and means to connect an external circuit to the feeder
ductors of the feeder so that the halves of the dipoles clements at substantially the location of the shortest of
connect to different conductors of the feeder and ad- - the dipoles. C '
jacent dipoles are reversely conneécted, the halves of each : .
dipole being substantially the same length, adjacent dipole 30 References Cited by the Examiner
elements being selectively spaced from each other along _ UNITED STATES PATENTS
the feeder, the length of the successive dipole elements 2,192,532 3/40 "Ka.ltzin e 343811

along the feeder decreasing in-accordance with a substan- : .
tially constant scale factor, each dipole and the feeder 2,507,225 ~ 5/50. Scheldorf . ceoio-- 343—814 X
between it and the adjacent dipole constituting a cell, the 35 :

dimension of the several cells’ measured from the point FOREIGN PATENTS
of connection of one dipole and the feeder to the outer 1,023,498  1/58 * Germany.
end of the next smaller adjacent dipole also. decreasing 408,473 4_/34 - Great Britain..

‘from one cell to the next in.the direction of decreasing

dipole length according to a substantially constant scale 40 HERMAN KARL SAALBACH, Primary Examiner.

factor so that the combination of cells provides a sub- GEORGE N. WESTBY, ELI LIEBERMAN, Examiners.
stanfially wuniform -wide-band response, and means to : : - R
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This invéntion relates to antennas and more particu--

larly it relates to aniennas having unidirectional radia-
tion patterns that are essentially independent of fre-
quency over wide bandwidths.

. In the copending application of Dwight E. Isbell Ser.’

No. 26,589, filed May 3, 1960, there are described cer-
tain antennas comprising 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 constant, the
anfennas also having a unidirectional pattern witha direc-
tivity comparable to a Yagi array. - As described in the
aforementioned application, these arrays comprise a pum-
ber of dipoles arrangeéd in side-by-side relatmnshlp in a
plane, the length of the dipoles and the spacing between
adjacent dipoles varying according to -a <efinite mathe-
matical formuta, 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 fo make up
" the array vary progressively in length, the longest dipole

element being about ¥5 wavelength long at the low fre-
. quency limit of a given antenna’s effective range iand the
_shortest clement being about 35 wavelength long at the

upper frequency limit.

In accordance with the present invention, it has been
found that the directivity of an antenna of the type de-
scribed in the aforementioned application may be in-
creased and the effective frequency range of an antenna
of fixed size may be extended by inclining the dipoles of
Isbell to form, V-elements, each of which consists of two

. straight arms 'of equal length defining an apex which
. points away, from the direction of radiation-of the an-
tenna which is diso the direction in which the ‘element
size decreases. The modification of the straight dipoles
of Isbell to V-shaped elements permits the antenna to
be operate\d over bands of frequencies higher than those
established; as described above, by the length of the short-
est dipole in the antenna, with increased directivity, thus
) obvmusly increasing the eﬁectwe frequency mange of a
given antenna.

The invention will be better Lnders;ood from the fol-
lowing detailed description thereof taken in’ conjunctron
with the accompanying drawings, in which the same num-
bers are used to denote correspondmg elemients in the
several views and in which:

FIGURE 1 is. a schematic’ plan view of an anfenna -
made in accordance with the prmc1p1es of ‘the invention; .
FIGURE 2 is 4 perspeciive view of a pracncal antenna

embodying the’ invention; and

FIGURE 3lisa fragmentary view of an 1mproved and
preferrad- form of an afitenna similar to that shown in
FIGURE 2, as's¢en from a point directly in front of and
above the narrow end of the antenna. !

Referrmg to- FIGURE 1, it will be seen; that the an-
tennas of the 1nvent10n are ‘composed of . plurallty of
V-elements e.g.;:11 and 12, each of which consists of a
pair of arms; e.g., 13 and 14, defining an apex in the
middle of the'V-elements; said V-elements bemg‘ arranged
in a herringbonelike pattern, The grms of a given V-ele-
" ment are éélual in Ieng’ch and corresponding arms of the
several V-elements, ie., the arms on the same: 'side of a
line passing through the apexes of the V- elements, are

2
substantially parallel to each other. It will be noted that
the lengths of the arms of successive V-glements and the
spacing between the apexes of the elements are such that
the extremities of the elements fall on a pair of straight
lines which intersect to form an angle «. In the preferred
embodiment of the invention the antenna is symmetrical
about a line passing through the apexes‘ of the V-clements,

" as shown.
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The antenna is fed at i#s narrow. end from a con-
ventional source of energy, depicted in FIGURE 1 by
alternator 16, by means of a balanced feeder line con-
sisiing of conductors 17 and 18. It will be seen that the
feeder lines 17 and 18 are alternated between connections
to consecutive V-elements, thereby producmg a phase re-~
versal between such connections, )

The lengtlis of the arms in the antenna, and the spac-
ing ‘between the V-elements, are related by a constant
scale factor r defined by the followmg equations

_fein_ ASwin
L, AS,

where 7 is a constant having a value léss than 1, I is the
length of an arm in any intermediaté V-clement in the
arra¥, lmyp is the length of an arm in the adjacent
smaller V-element, the subscript » designating the nth
arm runnlng in an order from larger to smaller, AS, is
the spacing between the apex of the V-element having the
arm length I and the apex of the adjacent Targer V-ele-
ment, and AS{nm is the spacing between the apex of
the V-element having the arm length l and the apex of
the adjacent smaller V-element.. ’
The arms of the individual V- eIex_nents forming’ the
antenna array are inclined to. point .in the direction of

" decreasing ‘V-element size so that the apex of each of the

clements points in a direction away from the angle o
formed by the lines passing thmugh the extremmes of
the individual V-elements,

The angle formed by the arms of a V ‘-Iement is de31g-
nated as . It will be seen that when the angle y is equal
to 180°, the antennas of the invention are identical with

~ those descrlbed by JIsbell in the' application mentioned
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above. In the instant invention, however, the angle ¥
preferably has a value between about 50° and 150°.

It will bé seen from the geometry of the invention as
given above that the distances from' :the base line O at
the vertex of the angle « to the apexes of the V-clements
forming the array are defined by the 'éequation:

_ Xt
X

where X, is the distance from the base ling O to the apex
of the V-eiement having the arm length k&, X4y is the
corresponding distance from the base line fo the: apex
of the adjacent smaller V-element, the = has- the sig-
nificance previously given,

. The radiation patiern of the. anfennas of the invention

_havmg the geoimetrical relatlonsi:up antong the several

parts, as defined above, is unidireciional in the negative
X dlrectlon, ie., extendmg to the. left from the narmw
end of the antenna of FIGURE 1.

The use of V-eléments in the antennas of the mventmn
rather than dipolés, increases the directivity of the: inven-
tion and also perinits moge effective utilization of agiven
antenna since the same structure can be used in séveral
frequency modes to achieve coverage of different: fra-
quency bands, In the special case of an antenna ‘hla_vmg'
straight dipoles rather ‘than V-elements -.(iei,’ ahen
¥=180°), the effective frequency nange és that in Wl:nch
the low limit corresponds to that frequency in which the
largest dipole in the antenna is about 34 _waveien.gth long
and the upper frequency limit to that frequency in which
the smallest dipole in the antenna is about 38 wavelength
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long In general, therefo re, it may be said thai the fre-
- guency range of the stralght dipole array corresponds to
the mode of operation in which the lengths of the di-
.poles in the array are aboiit V2 wavelength long. As
the frequency is raised ebove the upper limit of the 12
wavelength mode in the dipole miray, the -antenna will
also be found to radiate effsctively at frequencics in which

_the dipoles are about % wavelengths long (the 3 wave-

lengths mode), 86 wavelengths long (the. 54 wavelengths
miode) and so on. At frequencies above the half-wave-
length mode, however, the radiation pattern of the dipcle
array beoomes multilobed. and is, therefore, of limited use-
fulness. By including the arms of the dipole’to form the
V-eletiients of the instant invention, it has been found
--that & ‘single lobe of improved directivity may be ob-
" tained s the -frequency is-.raised from the half-wave-
length mode through the intervening ranges to the % wave-
lengths mode and beyond. For each mode of opera-
tion thére exisis an optimum value for the angle ¥, rang-

ing from about 114° for the half-wavelength mode to - .

ahout 62° for the 0% wavelengths mode. - By using a

4 :
wavelengths mode, w1th esseutially constant input imped-’
ance within each mode.

Exeept with respect to the aﬁg‘c of inclination of the
arms of the V-elements, the parametérs which define the -
antennss of the invention are essentially similar to-those
of the corresponding straight dipole arrays in which the
arms extend .at right angles from the feeder lines. Thus,
the paramieter + preferably kas a value betwen about 0‘.8
and 0.95 and-the anglé « suitably ranges between 20° and
100°. Moreover, the upper and lower limits of the band-~ .
width for the V2 wavelength mode of operaiion. can be
adjusted as desired by making the longest V-element cor-
respend in length to about V2 wavelength at the Iower

- limit and the shortest V-element to about ¥ -wavelength

compromise value. for ¢ within this mange, however, a

practical ‘antenna can be made to achieve acceptable per- .

* formance over ‘several modes of operation, thereby in-

creasing its effective-range without increasing the number
of elements: therein. This result js possible since many

of the’ elements forming the. antenna array are used’

) at more than rone frequency.
" The constriction of an actual antenna; made in accmd-

ance with the: invention is shown in FIGURE 2. In this
anfenni the Balanced: line consists -of two clossly-spaced

and parallel ¢lectrically conducting small diameter tubes
_21 and 22 ‘which also act as a mechamcal support for,
the dipole elgments and to which are attached the -arins
whith form the V-elements of the invention. It will be

25

- at thé upper frequency lmit,

Tn addition to its use -as 4 direct radlahor or recelver, '
the resonant-V array of the invention has several ad-
vantages over other .asttennas cumently used as primary
feeds for parabolic and other reflectors. - Tts independence
of frequency in any single mode assures constant fllami- -~
nation of the reflector. Moreover, the input impedance
remains essentially independent of f;equenc v so that no
tuning is required as the frequency is varied. o

. The foregoing détailed description has been given for"
clearness. of understanding only, and no URnecessary Hmi- -

_tations should be understood therefrom, as rnondlﬁcatwns ;
“will be cbvicus to those skilled in the art '
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‘What is-claimed is: :

1. A broadband umchrecttonai antenna, compnsmg an’
array of a plurality of ‘V-clements in a planar herring-
bonelike arrapgement, each of said elements having a
pair of egual arms defining an apex, the-apexes of said V-

. -eleinents lying on a straight line, the corresponding arms
. of 'said elements progressively increasing in length and’

noted that &ach of. the two: atims, €.8.,. 23 and 24, mak- _

mg p%_wone V-element-is: connected to a different one of

said condoctors 21 and 23, - Mofeover; considering either-

one ofthe conductors 21 and 22, consgentive armis along
the 1engt]1 thereof extend in opposne directions. It will

tbe ‘seen that this construgtion has’ the effect of alternating-

the phiss of the comections between successive V-ele-
ments,as depicted schematically in FIGURE 1. Although

the V-eléments of FIGURE 2 are- not precisély coplepar,

difetiig therefrom by the distance between the pdraliel
conductors 21 and 22, in practice this distance is usually
smail so-that’ the arms of the V-elements are substantially
‘coplay ar and’ ‘the advantages of the invention are mafn-
tained.’ In sonie instances, ‘however, it may be advania-
pgeous to bend the individusl:arms, e.g.," 27 and. 28, close to
the point of ‘mftachment to: the “feeder: ime, as shown in

-40

spacing, the exiremities of the arms of said ¥-élements
substantially falling 'on a V-shaped line forming an angle -
o at 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 adjarent V-elc-.
ments being givéen by the formula

l(n-H]
ln ;

where [, is . the ]ength of an azm in the Ialger of smd .
pair of V-elements, [,y is the Iensgth of an arm in the
adjavent smaller V-element of said pdir, the subscript »

* - designating the nth arm running in an order from Jlarger to
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FIGURE 3, sp 4s .to position. all fhe arms in the same -

plane.

.vemenﬂy fed: by means of a coaxial ca,bie 25 positioned .

within condictor 21, the outer conductor ¢f the cable
making. elsctrical conta.ct ‘with - conductor 21 and the

. The antentias’ ‘of FIGURES 2 and.3 may be con- e

-smaller; and v is & constant having a value less than 1,

the spacing between the apexes of said V- elemen‘is bvmg

" given by the formula

© ASwy
ASD

: where ASy 18 the spacing betwesn the V-elemem havmo o
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céntral condiictor 26 of the cable exténding to and mak- -

ing electl'mal ‘conmection wiih ‘conductor 22,.as show1,

The antenmias of the invention -may’ "also be fed By a-

balanced two wire fine which. is -twisted’ between ele-

ments to-achieve ‘the desired ‘phase jevergal. Other meth-

* ods of achlevmg the idesired phasing may be employed
e.g., (ratismission line lco_rps or- stubs,

As an example of the invention; an antenna of the type

shown in FIGURE 3 was, “consiructed using (0,125 di-

ameter tubing for the balanced line’ and 0.050" diameter
wire for the arms of the V-elements. The arms were

soldéred to. the feeder line and the array was fed by a-

G0

the “arm length 7, and. the adjacent larger Ve-element,

AS(n41) is the spacing between the V-clerent having the

arm lengih I, and the adjacent smaller V-element, and

" has the significance previously assigned, said V-elements
-being adapted to be fed as a group from the smail end
“of the individual V-elements fed at the apexes thercof
* by a commeon feeder which introduces; an additional 180°

" phase shift between' successive V-elements,

5

* 2, The antenna of claim. 1 wherein thc angle formed
by the arms of any V-element at the apex théreof has &
valie within the range from-about 50° to” about 150°.

3. The antenna of claira 1 which is symmetrical about

" a line passmg through the apex of each V-clement there-

minjature coaxial cable inserted mtou one of the conduc- -

- tors of ithe balanced line.  The. antenna had 25 arms, the
- laxgest of which was 1 ft. long wnh the shortest being
gbout 314" long, The éntemna'was forther defined by
the parameters. r=095 and y= =T70°, - This antentid eX-
hibited typical directivity gains ranging from 12 db over
:sotropw m the % wavclengths mo'de to 17 db m the %
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in, and in -which the ccmrespondmcr arms of the V-ele- -
ments are parallel, :

4, The antenna of claim 1 in wh1ch the angle « has

a value beiween about 20° and 100° and the consiant T
has a value between about 0.8 and 0.95.

5. A breadband unjdirectional antenia compnsm-r a
balanced feeder line consisting of two - closely spaced,
stfaight and parallel conductors, a plurality of substan-
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" tially coplanar V-elements, each V-element comprising a

pair of arms of equal length defining an apex, one of said
arms of each V-element being connected at the apex of
said V-clement to one wof sald conductors, the other of
seid arms being connected directly opposite-the first 1o
the other of said conductors, the arms of ‘any V-elament
extending in opposite directions at an acute angle to the
plane determined by said conductors, consecutive arms on
each of said conductors -extending on opposite sides of
said plane, the ratic of the lengths of the arms in adjacent
V-clements being given by the formula

l(n+1) i
=

-

where [, is the length of an arm of a V-eleme'lt fmeny 18

the length of an-arm in the adjacent smaller V-element,
the subscript n designating the xth anm running in an
order from larger to smaller, and r is a constant having
a value less than 1, the spacing of the apexes of the V-cle-
ments along said feeder line being given by the formula

AS(n+1)_
A8y

where AS, is thc spacing between the V-element having . .
" the ar_m leugth I, and the adjacent larger V-element,

AS(ne1y s the spacing between the V-element. having the

arm, length I, and the adjacent smalier V- element and -

has the significance previously asmgned
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 plane,
has a value between about 25° and about 75°,
7. The antenna of claim 5 in which » has a value of

about 0.8 to 0.95.

8. An aerial sysiem for wide-band use comprising a

plurality of herringbone-like conducting V-elements pla-

narly arranged, a two-conductor balanced feeder con-
nected to each of said elements at substantially the inner
end thereof, each two opposite V-eclements forming a
pair constituting dipole halves, the connection from each
adjacent dipole section being to g different feeder, said
V-clements being selectively spaced from each other, cach
V-element of each pair having arms of substantially equal

length substantially defining an apex with the apexes of .

the plurality of V-elements all lying in substaniially a
straight line and terminating at the feeder, the said di-
poles of each pair being of different. electrical lengths

_awith successive dipoles differing in electrical length with
respect to each other by substantially the same- scale

factor, each.dipole and the feeder bhetween successive di-
poles constituting a cell, and the selective spacings be-
tween adjacent dipoles decreasing from ‘one end to the
other with the greater spacing being between the longest
dipoles’ and: being such that the combination of dipole
lengths apd spacimgs provides a substantially uwniform
wide-band response over a pliurality of frequency bands
bearing substantially harmonic frequency relationships to
each other, the connection hbetween the dipoles and the
feeder being made in such a mariner that the directive
gain. of the antenna increases as operation shifts from
one band to an adjacent band of higher freqiiencies, and
means to connect the feeder to an external cirouit at a
location substantially removed from ‘the longest of the
V-elements and in the direction of the smallest of the V-
elements.

9, An gerial system for wide-band use including a two-
conductor balanced feeder exiending in a selected plane,
a plurality of herringbone-like comducting V-elements
planarly arranged and spaced along the feeder, each of
the elements having a pair of arms of substantially cqual
length defining substantially an apex with the apexes of
the’ plurality of V-elements all lying in substantially a
straight line and all tenminating at the feeder, a connec-

8,108,280

_tion hetween each of the V-clements and one 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
5 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 conmected thereio in
the region between one dipole pair and the next adjacent
10 dipole pair constituting a. cell, the spacings between the
dipoles as connected to the feeders differing from each
other also by substantially the same conumon soale factor,
the scale factor being so chosen that the combination of
dipole lengths and spacings providing the several cells -
15 have a substantially uniform wide-band response over sev-
* eral frequency bands bearing substantially barmonic fre-
guency relationships to each other, the connection be-
tween the feeder and the' dipoles being made in such a
manner that the directive gain of the antenna increases

20 with operational shift from one band to another band of -

‘higher frequency, and means to connect the feeder to an
external circuit at a location substantially removed from
the longest of the V-elements in the dzrectmn of the
smallest of the V-elements. :
25 10. An aerial system for wide-band use mcludmg an
clongated two-conductor balanced . feedér, a plurality. of
herringbone-like conducting 'V-elements plia.naply arranged
and spaced along said feeder, each of the elemerits having
a pair of arms of equal length «defining substantially an
30 apex with the apéxes of the plurality of V-eleinents all
lying in a substasitially straight line, a connection between
each of the V-elements and the .féeder to terminate the
elements suhstantlally at the fecder, the two V-clements
forming each pair constituting dipole halves, adjacent di-
35 pole secticns of the plurality being conne»cted to- different
feeders and the dipoles Ibemg relatlveuly spaced -so- that
the spacings between successive dipoles differ from. each
other by substantially a common scale factor, adjacent
dipole sections having different electrical lengths,: each
40 dipole and the feeder connected between' it and.the ad-
’ ]acent dlpele constituting a cell, the Iengths of the dipoles
- increasing from end of array Wherc spacings between ad-
jacent dipoles is less to-end of the array where ad]acent
dipoles are spaced the greatest distance; the spacings by
45. ‘the scale factor variation between adjacent dipoles heing
such that a combination of the various dipole lengths and
spacings provides a substantially unifoim wide-band: re-
sponse over several frequency bands bearing substan-
tially harmonic frequency relationships to each othér;-the
80 connection being made in sich a manner that the direc- .
tive gain.of the anienna increases as the operation: ghifts
from one band to another band ofrhigher frequency, zmd
means to connect the feeder to an external circuit at'a
Iocation substanhally removed fom: the longest of the
55 y_glements-in the- dlrcctlon of the sma]lest of the V-ele-
ments.
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HARRY A. GILBERT
- BLONDER-TONGUE LABORATORIES, INC.
9 ALLING _STREET, NEWARI, NEW JERS_EY 07102

- ,'-

TC

ZACT E

.—-May 23,.1966____ .

Mr, Robert H. Rines StEIRLY
Rines & Rines .
~TUNo . Ten Post Office Square
——Boston;—Mas :

Univ. of Illinois =
Allied Radio

-

.

' Hi Bob:
Enclosed are copies of cdi*respond_en_ce received from Allied Radio today._

We have a calllin i:o yvour oifice . .to Iget yoﬁr c1earance re paying the |
enclosed bill, = Will do so as soon as you give us the word, .

Please advise.

s ADDRESSEE FOLD MARKS

T

~ MAY 24 1366
"RINESAND RINES

© NO. TEN POST CFFICE SQUARE, BOSTON - -

H

=1 G

ADDRESSEE — RETURN WHITE COPY

ioa =R

WED
g




Aulm mam '_ -

rfﬁBlonder Tongue AR
- 9-25 Alling Street '_ :
- Hevark, New Jersey . = = -

£ .fThe attachedlstatement represents 1n1t1a1 1ega1 costsff:
.1ﬂof ‘the University of Illinois suit agalnst Allled Radlo '
Tnfor selllng Blonder Tongue Antennas R

_'* ?’Per your 1etter of April 5, 1966 pleace make a oheck"fu

“for:the amount shown payable to_Allled Radlo; Send this .
“check to George Petitt who w1ll"Iﬁ turn deliver 1t person-_ﬁ

::Tally to me. EEE DRI e te o S _ -

Klndest personal regards

inﬁfD .I~I'e:1hoss]fc:_L:'f _ _
R HlnSCh MAY 2 4 1955 -

RlNES AND RINES

;Atuached

e 111 ‘N. CAMPBEL.L AVE iy cmcmao ILL eoeao F_H'O_NE:'HAYMIARKET V6860 ..

','; NO TEN POST. GFHCE squaﬁi.BﬂSTONﬁ; SR




TO HOFGREN WEGNER ' : STFLLMAN & MCCORD DR__"'
R zzoo OPERA BUILDLNG : o
zo_NORTH WACKER DRIVE

: TELEPHONE rlNANClAL G 1630
CHICAGO 60606 :

April 30, 196

NA11¢ed:Radio Corworation
‘e/0: Maurice u.,Davis

33 SOUuh Clark Street
‘hicago“%Illinoxo“60603




CRIGIHATOR FOLD MARKES

- BLONDER-TONGUE LABORATORIES, INC.

k4 . HARRY A. G".BERT Efﬁg‘@;f L;ﬂpﬁ j;.;

4« € 4 4 TU

9 ALLING'STREET, NEWARK, NEW JERSEY 07102

May 3, 1966
. ) DA T E
.a _Mr. Robert H. Rines subiEed
Rines & Rines _ :
No, Ten Post Office Sq. . JFD Patent Infringement

Boston;Mass,

\\ [ o B P L R ‘.".—-..T-F-'}‘Iif""=“3:fi'_f"'. FTCTERRER T T T T P e L
' - : - ‘ PLEASE RETURN THIS
SN o : | : :

ADPRESSER FOLD MARKS

~
Dear Bob:
Harry Gilbert wanted you to have the enclosed copy of a
‘conversation between Jerry Balash and Sklp Womack of
Sacramento Electronic Supply re patent infringement,
. -
R’ : - ) - ORIGINATOR — I';!O F\.'O.T WRITE BE{ .THlS UNE — i SleNED
K_E&,ﬁg? . ) . ",
o — RECEIVED
MAY -4 1983
RINES AND P!NLS
N TEN POST GFFICE | JUAKE, [I3TON
53
\\ S1GMNED ,j" )

103 58 o ADDRESSEE — RETURN WHITE COPY
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INTEROFFICE MEMO

To: I, 8. Blonder ' . Date: November 4, 1965
B, H. Tongue p .
Subject: Conversation with
Ed Finkel of I.F.D.

P o T e o G U T e S ol T S N P Bt N AR T . ] i S B B M () MY, i P BN N S O e e e Ao S RN P ot g o N i} B Sl M R A S e} S S M Ul Bt e S

At breakfast, Sunday morning, October 31, 1965, at the Boca Raton Country Club,
Boca Raton, Florida, I was invited by Ed Finkel to join him at his table for an
Yimpw "impromptu™ meetmg.

Mr. Finkel opened the conversation with letting me know that he was aware that
Blonder-Tongue Labs was entering the antenna field, He advised me that he knew |
of our sales policy of giving one antenna free with each twelve purchased plus
advertising and promotion costg. Mr, Finkel then gstated that the antenna industry
used such promotional allowances only during the summer season and that when
the height of the season was reached, this practice was suspended so that a full
mark~up could be realized on the sale of antennas. He counseled that perhaps

we were still too new in the industry to realize the effect of giving promotional
allowances throughout the year. :

I listened to what he had to say but did not agree or disagree with:hie comments.
The impression I received was that this was a private discussgion between
manufacturers with an attempt to conirol the profit marging reallzed 1n the market
place,

oy ,?{ ‘e......_.»-.7 ! -'ﬁ"f j'"'“"‘"'\s&

[ H}e@ A, Gillbert

HAG:dal
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f;Philadelphia ;L Pa.‘fox pOSiLlOH ao UIb olleo Mnneber.‘

IL ie our understanding that Ml. Halnoh i a candidabe for Lhe pooiLion of UIF Saleo

_ Managers - In this pooitjon, ‘heds ‘to direct the efforts of several manulacLurer
reprosentatives and.distributors, but have no direct: supervision of a ;aleﬂ'foroe. h
Wo were specleially requoﬁtod to check for his creatjvity to set-up programs:to moot
_the needs of indivigdual markets, hls soclal’ maturity, hig abllity to sustain interss
“and hls potential as a Product 5alev Manager concerned with promotion. and. plannmCr oi_
A product Line., ' In addition, we were to, check‘for the trdlts and abllltlcs associated
'fwith the p051tion of Fleld Salee Manager. §' S : - e

g.dopth interviewing of Mr..Balash ot ihureday, ﬁugust 1 1963 Tho ovaluating inotru'
_ments used were: The Personality Inventory; The Honmon-Nolson Test of Mental’ AbLlity
_ﬁThe Watson-Glneor Oritie&l Thinkinn Appr&isal How Superv1oo, 1nd the_ooloe Projocte

_giVes an. ‘excellent appoarance
*personal GlEdMI acie, and hio poise. all make for the proper 1mpre551on on

in voice'and hlS speech retgood 1nclud1ng his ictlo rand hislconversatlonal
;tone.; He has above average command of 1anguavefand language usage.;¢ w

‘3 His b351o 1ntellectual capaclty 15 extremely ‘high. f'He has mental dept_:
~ ». not. yet been tapped He 1s aware ol this capa01ty.- Lthough he has'done.
i S 5 1f-1mprovement 3 o

new situations and new peoplo. He ‘does not display or indicato any tendonny- ,
“come easily irritated, frustrated; or représsed,’ However, ‘he has had-a record of
”failing to adaust Lo irritating human situations. This has been the basis for his

“These” sessmonsﬂappear to have been euccessful 1n his making the proper adJustmen
gthe present time.' ‘

t;Mr. Balash’s educatlonal background was limited to two years of college. He“has no

He has part1c1-

_iﬂHe hee a hietory of rooiatinv authority.f Thio'appeare £ be the reaul
x;!ham@ lifg i coming from a brokon homo. Hio Army oorvio
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RINES AND RINES

ATTORNEYS AT LAW
NO.TEN POST OFFICE SQUARE
BOSTON, MASSACHUSETTS 02109

' DAVID RINES : R S CABLE SENIR

"“._:.;f;lhb'BERT HORINES, 0 0 jDecemTer, 6. 1966 : TELEPHONE HUsBano 2-3289

/’7&7-$f7é I and 2. In addition to material: pPeVIOUS'y supplled

~Richard S. Phillips, Esquire N
~ Hofgren, Wegner, Allen, Stellman & MccodeOFG“ 'N 5
- 20 'No. Wacker Drive

- Chicago, illinois : 60606

'_Dear.Dick

1 'UIl Foundation and JFD” {(copy enclosed), we enclose material
. ‘collected by our client and bearing the same numbers €t thru
' 3|) that you have used in your list, as follows:

.l_‘f / ML‘M’;A =]

(

T&

Re: Material To Be Supplied By
Blonder-Tongue To
Foundation and JFD

Referring - to your list entltled "Blonder Tongue to get For

enclosed sheets numbered "1 & 2" in red wlth c:rcle.
3. - Dwg M 1552 E 1abeled 73" in red.

4. Our client could not locate the written data, ‘nor
could anythlng be' found in notebook #3

5. None found.

6 and 7. - 'Early antenna #5 was Found and we shall bring st

i

with us.
8. See P 35-86 oF anke! Deposutlon, NOVember I, |966

9, . 9/7[66.- Purchase Requnsutlon 33313 'numbered "9"




o
,er NES anp RINES

e 2l 18

R/ S S T

18.

19.

i vy G 228 20,

to Richard Phillips = pace = = Two

Bt S ~Already provided.
I ECEIECIT
4.
" and technical reports (”15") of July 26 l965_

| and August I6 l965, R '
I6n' --
. Documents beéﬁiﬁg "l7? }ﬁlﬁéd;

g10/65

To come iater (some records in dead stohage)
2|;':None !ocated;,

22,

John A, Linnerman, 117 Fleming Court, Burlington, lowa.

. ads such as "Assault on Perfection” (Electronic Service

25,

Robert H. Rines wrll SUppIy as much as proper
in Chicago.

Enclosed papers (” Competltor Product Analysts")
numbered "12”. (14 graphs)

Enclosed papers (”"Competitive Product Eva!uatlon );ﬁ_;
numbered 7137 (2 pages, 4. graphs) o

75 Park Terrace East, N. Y C | R '621

Prints C-!758-B C- I757 C (numbered m|5" in red)

None Found.

Papers numbered "20":

None..

Jerome Cohn,37§05age Road, Rockaway, New Jersey

In addition to the material testified to by Mr. Blonder,

Dealer, Vol. 6, No. 7, 1966) Copy enclosed and numbered
” 24_” . . ’ _ : . } )

For'examplé Cin "Assault on. PerFection ad (724")'Frbhf‘
end feed at I", irre (In red) “strain relief” so- -called

(actually transmlssuon~||ne supporting member ) at 27,
~ and mast mounting. at M. . . Simifarly on others,




o

-
s RINES anno RINES

_26 and 27.

29.

- 30 and 3I.

" We have correlated thls wlth Mr. Cass
as follows:

Tto Richard Phillips

"~ Cass Page’

PAGE Three

fn addition to those identified during'Bfondeﬁ
deposition, and those discussed commencing with

page 23 of the Finkel deposition, those set Forth_' "'

in paragraph |8 of the answers to plaintiff's
interrogatories.

Report Englneerlng Dept. Memo #|78

June 30,
numbered 28" (6 pages). '

1965,
Robert H.
Chicago.
Still being‘investigated,

.etter'of Novembef 21,

 Your List j.;

 Reference .~ .  _..% o 'Number
154 o ' R T 9
200 ¢ T TV
234 R ST 12
236 . o3
273 BN A 14
278- o LRSS I ‘_We find no such. search.
§ was made,
293~ ' SR Stlll belng lnvestlgated.
293-4 3 SR S I S o
2009 L _;f;: : 16
304 B PRIE ANERS 17
- 304 3 S 18
304 (2nd) S 19
304 (3pd) - | 20
313-314 S o 21 :
315 . _ 21 No documents found to.
' ~support memory.
316 22 ‘ :
365 3t (Still beinq in=-
' vestigated)
376 23
377 23
382-3 31 (Still belng in-

vestigated)

/

Rinés will supply as much as:ppdpér in i




-

O - - . ' o ' :
;¥ RINES ano RINES .TO Richard Phillips PAGE ~Four -

- 404-5 o 24, 25 T S
S 405-6 _ I 20 . R
. 408 o 28
Y 29 B a C '
- .425-6 30 (Still'being‘inVestigated)
. 425-6 (2nd) B 1 I )

Very truly yours, 
~ RINES AND RINES

RHR/MN ‘ jﬁLzf4fgzzﬂﬂﬁ«%ﬁl79£:ig;ﬂimai;

t .

" P. S. Will you please make copies for o
our: files and use anijystem'(numbers)._jﬂ=
you desire for consistency.

e - RHR
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Prepared by: | Project 1264
Approved by:
Date: deruary 8, 1963

DESIGN SPECIFICATIONS

‘1. Consumer product orimarily consisgting of & ons tube VHF booster |
(BRTA) and sn antenns. Designed 40 stand on top of TV s=et or
attached to wall near get.

- 2. Use light bulb (small 40 watt size) as Cilament dropping resistore
Use 1light shield to reduce light output. {Maerketing request)

- 3. Plastic case (phenolic), black
4. 3 poslbion switch: UHFVVHF/OFF, bulb on in UHF and VHP positions.
ﬁﬁgsTwo_models are snticipated:

a. single rod antenna (collapaible)
be double god antenna {collapsible)

6. Price goal {10. based on 1lst year ssles of 100,000 (80,000 2nd, :
60,000 Srd)._ f

7. "ringe area performence on a good TV set must et least quel that
of the best non powered indoor entenna.




A
X \
1 “%\‘ J,ﬁ-ﬁ
\3(/’“
g
e
K\
’};
\X
N

First
antenna that

} delivers
5 . m .
uniform, peak

N

performance

. 5 on all UHF channels...

o

%
kY
5

employs
famed Log-Periodic
principle used
in U.S. Satellite
program

The logarithmie-periodie prineiple is recognized as today's most modern
approach to TV antenna design, The new Blonder-Tengue Dart takes fuill
advantage of.the inherent characteristics of the log-periodic design.
Eleven elements are employed. The result: The Dart delivers constant
high gain, matched impedance -and a uniform polar pattern aeross the
full UHF spectrum.

POLAR PATTERN & 10dh GAIN UNIFBRM ACROSS ENTIRE UHF SPECTRUM

Mo matter what UHF channels serve your area—from 14 to 83—the Dart
delivers a sharp, clean pattern on every channel. The Dart maintains an
excellent front-to-bhack ratio (more than 20 db) —equal or supevior to &
stacked bow-tie over the entire UHF range. The elements are

to provide a narrow forward beam for sharpest. dir mimmlzm\._
ghosts and other interfercnce. An extremely low V‘EWR { ) prevents
other causes of ghosts and smears, Finally, good  impedance match on
all ehannels—far superior to bow-t assures high uniferm gain {1
db across the entire band: 14 db within any channel) on zll channels.

 FULL BANDWIDTH, FLAT RESPONSE (== % dh) ON ALL UHF CHANNELS.

These requisites of goed black & white and coler reception are main-
tained. Result: black & white pictures are ‘live” with a full tonal range
of whites, greys, blacks; and color come throwgh with true fidelity.

COMPLETELY PRE-ASSEMBLED—NOTHING TO SNAP-QUT,
NO SCREWS TO TIGHTEN

your lead, and it's ready to use.

Patented stripless screw terminals make connection of twin lead more

Welded
]

17 long, 215 high.

sectire than with other antennas, because the teeth of the phosphor bronze
washer grip both the insulation and the wire. And wire is fully protected
at the point of contact, Polypropylene holders guide the lead-in, keeping
the distance between the lead-in and the metal of the antenna uniform
at all points to preserve the impedance match. The Dart is the most
compact of all THF antennas—only 177 long. Its low vertical height dis-
placement (214”) makes it easy to piggyback with any VHF antenna.
Complete {'E%h 2 U-bolts for secure mast mounting.

RUGGEI] UNTI;TZJEJD WELDED CONSTRUCTION FOR EXCELLENT, PERFORMANTE

. Other features: sturdy zinc

las mg m:l spee iridite finish; heavy polypropylene
ad of usual pohbtyxene W’hl(‘h has a tendancy to
| '1,t the Dalt 15 grnunded to the mast, If

Eu&iﬂEéRE”iY‘ THE ﬁhMPANY WiTH THE MOST UHF EXPERIENCE

oW *‘él)ml'{)’ued in dcs@nmﬂ‘ and producing more than

the experience of having worked in every
has gone into making the finest UHF

2 milliow THE &hriver .
part b .tﬁe UHE spe(hum ¢
antenna pﬁhe field. 5’3” &’
The Bl&aﬁ’de 'ongue UHTF Dart provides peak performance across the
full UHF rum to match the high performance standards of Blender-
Tongue converters,

YC-2015

©Dec, 1963

('f 7 (no nvets, no soId&. ng) mean no movable Jomts -



L ey -

. BLONDER-TONGUE
CHANNEL 14 T 83 TV ANTENNA-
COLDEN DART o

TABLE OF SPECGIFICATIONS

FREQUENCY COVERAGE: ....ccoivimnirniicinicnied 470 mc-890 mc | - | | . | . EEG { }
(Frequency coverage actually extents siightly below and WESRNRNAEANN ARANARRRRGREEE e L NEESRNN

above the above limits). - . 1 0 .
INPUT MATCH: . ,2:1 00 better overthe entlre UHF band. - - T y T-
GAIN OVER TUNED "DIPOLE: ( 9.2 db at 450 mc) R . N ¥

10,0 db average (11. -0 'db at 700 me} d AT PR Ny N O ’

(10.5 ¢b-at 880 mc) - : ) : ”#E s
FRONT-TO-BACK RATIO: ... 20 db minimum (typical 24.0 db) : ’ PIATE - R S ARED R : [ : :
BEAM WIDTH HORIZONTAL: ,.(50° at 490 mc) \ : B i T ]
"£9.5° at 700 mc) 3 B REEAS

(half power points)
. {41.0° at 880 me) .
POLARIZATION: ... iciinaniisiiseienienns Horizontal ! ANRE
NUMBER OF ELEMENTS: Eleven o3 e%e gy : T
T Mast mounting (17-2%%"' mast) 4 | !
pplied). o ! 1T z
..300 ohms-balanced ; puesnt

- TRANSMISSION LINE: .
twinlead or tubular

- CONSTRUCTION: ..steel with mil spec h) ; i i 1 1
zinc plate ifi . ' -
SI1ZE - (HWL): 24 % 137! % 17"
ANTENNA WT 1 b L

SHIPPING WEIG % bs. _ T il ' A

o
o
i

e
TR

STACKED GOLDEN DARTS FOR EXTRA GAIN
Twa Golden Darts may be stacked easily for axtra gain (3 db) and
better impedance match (3:1). Qrder mudel3519$tackmg bars.

Blonder-Tongue manufactures the world’s only complete line of ‘

UHF products. All-channel UHF converters include the model -

BTC-998 for prime signal areas and the BTU-2T with 8 db gain:

To improve reception in weak signal areas, where older TV sets .
~ or a non-amplified converter is used, the U-BOOST all-channel indoor-

TJHF booster is the solution, For fringe areas, the mast-mounted

ULTRABOOSTER is recommended.,

DISTRIBUTED BY: B )
gineered and factured by o - ;
BLONDER;/TONGUE o

9 Alling 5¢, Newark, 2 M. J.

Canadian Div.: Benco Television Assoc., Lid., Toronto, Onf.
home T'V accessories closed circuit TV
o community TV o UHF converters * master TV

E9 A

I,

Printed in U.S.A.
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United States Patent Office

3,210, 767
Pntented Oct. 5 1965

: o aptener
' FREQUENCY INDEPENDENTSUNIDIREC’I‘IONAL
'Dwight ¥, Isbell, Seattle, Wash., assignor to 'The Univer- .
-gity of Iinols Foundation, a non-profit corporaﬂon of

Illinois :
. Fﬂed May 3, 1960, Ser. No. 26,589
- 15 Claims, (Cl. 343—792 5)

b

2
from the base line to the adjacent srnal]er dlpole, and T
has the significance previously given. - :

“The radiation pattern of the antennas of the invention,
having the geometrical rrelationship‘ among the several
parts as defined above, is unidirectionial in the hegative
X direction, j.e., extending to the left from the narrow end, -
of the antenna of FIGURE 1. .

- The construction of an actual antenna made in ac-’
condance with the, invention is shown in FIGURE 2. In

“This invention zelates to antennas, and more partxcu- 10 this antenna the balanced line consists of two closely-

rlarly, it relates to. antennas having uhidirectional tadia-

‘tion patterns that are éssentially independent of frequency :

" over-wide bandwidths.

by-31de relationship in a plane,
to a

: betweef successive dipoles va
o ite mathematical formula, each o t ¢ dipoles being
o n teeder which introduces a phase reversal

Cof 180" beiween connections 1o successive. dipoles.

afd paralle] electrically conducting s
tubes. 17 and 18 to which are attached the dipoles, each

" of which consists of two individual dipole elehents, e.g.,

antennas of the invention provide unidirectional radia-

tion patterns of constant beamwidili and nearly constant
- input impedances over any-desired' bandwidth.

The itivention will be better understood from the fol-. i

Jowing detailed descnptmn thereof taken in con]unctmn
- with the accompanymg drawing, in which:

25

- FIGURE 1 is a schematic plari: view of an antenna P

- made in accordancisidimilseRsigialan. of the inventigamm

JFIGURE 2 is an isometric view of a practlcal antenna

. 'embodymg the invention; and .
- . FIGURES 3 and 4 are radiation patterns of a typlcal
: antenna, in the E plane and H plane, respectWer

Referring to FIGURE 'L, it-will be seen that the an- '

tenna UHWW&S composed ‘of a plurality of
dxpoles 10, 11, 12 eic.; which aré coplapar and in paral-
el shlp It Wld Ee noted thatl the :

30

para lel conductors, in practice this dlstal:lce is very s

19 and 19, 21 and 21q, etc.

to a different one of said in'a:
direction perpendicular to the plane determined by said
conductors 17 and 18, Moreover, considering either one
of the conductors 17 and 18, consecutive dipole elements

-The - 20 aleng the length thereof extend in opposite directions.

It will be seen that this construction has the effect of
lternatlng the phase of the connection between succes-
sive dipoles, as depicted schematically in FIGURE 1.

Although the dipoles of FIGURE 2 are HOWHO- o
1, differing therefrom by the distance between the

and the advintages of the inventioM M ATCG ‘
antenna om& conveniently fed by-

means of a*coaxial cable 22 positioned within conductor )
18," the central conductor 23 thereof extending to and

" iaking electrical connection with conductor 17 as shown,

As an example ‘of -the invention, an antenna of the

" type showi in FIGURE 2 was constructed “using 0.125

35

lefiaths of the successive dipoles and the spacing between
." these ‘dipolés is-such that the ends of the dipoles fall on |
" 4 pair of straight lines whith interséct and form an

* angle .
_"symmetrical about a line passmg through the mldpomts
; of the dipoles, as shown, -~

:In-the preferréd’ embodiment the antenna is. 40

“‘The amtenna 1§ fed at its natrrow. end from a ‘conven- .
“+ tional source of energy, depicted in- FIGURE 1 by alter- :
i natof ‘13; by means of 4 balanced feeder line consisting ' 45
. .of conductors 14 and 16. It will be seen that the feeder :

' _lines-14 and 16 are. alternited between connections to':
_ _-consecutwe ‘dipoles, thereby producmg a phase reversal
. between such connéctions. -

" 'The lew g% the sgacmg between 50
" dipoles a y a constan r deﬁned ;.

'i;_by thc t'ollowmg equatmns

. where s a consta.nt havmg a value Iess than 1, L, is

b

.‘ .. the lengih of any intermediate dipole in the array, L(n T
-is the length of the adjacent smaller dipole, AS, is the |

.‘ _ spacing between the dipole:having the length L, and.the
- adjacent Jarger dipole, and AS(n413 1s the spacing between.

‘thg dlpole hav‘xng the length L, and-the adjacent sma]ler ‘

“dipole.

60

Tt WIlI be seen from the- peometry of the aniennas, as ;I

glven above, that the distance from the bese line 0 at the |

" vértexof the langie o to the dtpoles formmg the array
! are deﬁned by the equanon' -

X l.'n‘rl)

PN n -

- where X, is the ‘distance from. the base line © to the dipole
- having the length Ly, X(n, 1y is the corresponding distance

65

‘one-half of this Iength or 134",

inch diameter tubing for the balanced line and 0.050
inch diameter wire for the elements. The elemients were
attached to the feeder line with soft solder, and the array
was féd with miniature coaxial cable inserted through -
one of the balanced line conductors.. The antenha was |
defined by the parameters r==0.95 and «=20°, The-an-'

‘tenna had a fotal of 15 dlpoles, with the longest dipole

element being 2 est element was
The array- was 74"
long.

Typlcal radlatlon patterns for’ the above—descnbed
antenna in the B plane and the H plane are shown in
FIGURES 3 and 4, respectively. These patterns were
found to remain’ essentlally constant over the band of
about 1100 to 1800 mc./s¢c.’ The minimum front-to-
back: ratio over ‘this band was 17 db and the directivity
over the range from about 1130 to 1750 me. /sec was
betier than 9 db over isotropic, '

“The performance’ of | the ahove-descnbed antenna
clearly indicates thit the antennas of the invention pro-
vide excellent rotatablé beams for usé particularly in the

.HF to UHF spectrum. In comparison to the weli-known -.'—

parasitic types of antennas which bear some resemblance
to those of the inventior, such as the Yagi array, the
antennas of the invention provide a much wider band-
width with essentially: comparable = directivity. = Advan-
tageously, however, the antennas of the invention need

no adjusting for their performance over' a wide band- N

widt e parasitic types which must be

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

Further experimental work ‘with other antennas similar ',
10 that described above has indicated that the preferred
values for the parameters which define the antennas of -
the invention include a range of values for angle o be-
tween about 20° and 100°, with + having a value between

0 about 0.8 and about 0.95. When these parameters have

values within the preferred ranges the antennas were

fameter

© The aw are co lapar dipgle ar- It will be noted: that each " -
-rays.consisting of a number of dlpole ranged 1n snde- 15 of the two elements making up one. dipole is ccmnected 3
oanduvteme




found to. have -éssentially frequency independent per-
' formance over any desired bandwidth.  The upper and

. 8,210,767

lower limiits of the bandwidths may be adjusted as desired -

by fixing the lengths of the longest dipole-ahd the shortest
dipole, - respectively. . It has been determined experi-
- mentally that the longest dipole element should be ap-

[

proximately 0.47 wavelerigth long at the Iower limijt and .

" the shortest element. should be about 0.38 wavelength

“‘long at the upper limit. Moreover, in order to provide

-a- guitable front-to-back ratio at the low frequency. limit,

there should be at least 3 dipoles i in the array and prefer-,

" ably about 10 to 30 dipoles.

“The foregoing detailed descrlptlou has been given for'
un{%rstandlng only, and no unnecessary lim-,
‘jtations should be understood therefrom, as modifications

clearness of

will be obvious to those skilled in. the art

What is claimed is:

1. A broadband unidirectional antenna comprising an
array. of T yesemhnmes and parallel dipoles. of

‘progressively increasing length -and spacing in side-by-

10

L uhAt

20 about 0.8 M-

side relationship, the ratio of the lengths of any two ad- _

jacent dlpoles belng given by the formula

Lfn+n=
o Ly ‘
where Ly, is the lengthi of any intermediate dipole in the
array, Frrrryemehe length of the adjacent smaller dipole

aiid = is a-constant having a value less than 1, the spacingwsms

bet_\ﬂ'egingpaui&dii_ademging given by the f‘ormula‘

A . -

ASrn
A8,

" where .;ASn is. the spacing between the dlpole havmg the

e A AT 'm

" length 1., and the adjacent larger dipole, ASg,1)-is the .

" spacing between the dipole having the:length 1., and the
adjacent smaller dipolé, and = has the significance previ-
ously assigned, said dipoles being fed in series by a com-
mon feeder. whlch alternates in phase between successive
dlpoles .

2, The array of clalm 1 which is symmetncal about a .

- line passing through the midpoint of each dipole in the

array
.3. A broadband. umdlrectlonal antenna compnsmg an
array of a plurality .of nd paraliel

dipoles of progressively increasing length in side-by-side
relationship, the ends of said dipoles falling on a V-shaped
line forming an angle e at its vertex, the ratio of the

_ lengths of any palr of ad]acent dipoles bemg glven by ’

the formula.
Ltwsy _

'n

30

4
‘ments in any . two adnccnl dlpoles bemg glven by the
formula ’ '

Torn _
5

where [, is the length of an element of any dipole in the
antenna, 1(n+1) is the length of an element in the adjacent
smaller dipole and T is 2 constant having 2 value less than
I, the spacing between said dlpoles bemg given by the
formula

S(n-H)
TAS,

where AS, is the spacing between the dipole having the
element length {4, and the adjacent larger dipole, AS(xi1)
is- the spacmg between the ipole having the element
length [ ‘dirRemdiacent smaller AIpolS; and 7 has the
significance previously assigned.

7. THE"Anfen "6 wherein - has a value of

8. The antenna of claim 6 wherein said- feedor=liew
conductors are tubular,

-9, An aerial system including at least one set of parallet
dipoles spaced along and substantially perpendicular to
the longitudinal axis of a two-conductor balanced feeder
to which the halves of the dipeles are connceted at their
inner_ends, said dipoles being of different electrical lengths
increasing substamtially logarithmically from the con-
nected end of the feeder to.the other end and the dipole

: fWonnectmm We anothet be-
_tween ad]acent dipoles, the spacings between which also .

40

i where Ly, is- lherlength of the longer dipole of the pair,

L(ny1y is the length of the shorter dipole, and - is a con-
stant havmg a value less than 1, the dipoles in said array.
-being fed in series by a common feeder which alternates
180° in phase between successive dipoles,

4. The antenna of claim 3 in which the angle o has a
value between about 20° ‘and -100° and the ccmstant >
has a value between about 0.8 and 0.95.

8, The antenna of claim 3 in which said feeder is a
balanced liné which twists 180° between the connections
to successive dipoles.

6. A broadband unidirectional antenna compr:smg a
balanced feeder line consisting of Ry
straight and paraliel conductors, a plarality of dlpoles
each consisting of two dipole elements, one of which
elements is connected to one of said conducters, the
other element being connectéd directly. opposite the first
to the other of said conductors, the elements of any
dipclé extending in opposite directions perpendicular to
thé plane determined by .said conductors, consecutive
dipole elements on each of said conductors extending in
“opposite directions, the ratio of the lengths of the ele-

60
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increase subst'mtially logarithmically from said connecied:
end to the other end.

10, An antenna system for wide-band use eompnsmg
a plurality of substantially parallel conducting dipole
elements arranged in substantially %@.ﬂ]e
opposite dipole eleinents of each pair constituting dipole
halves, & two- condudlor Balanced feeder@mng,,pge con-
ductor connected to each of said elements at substantté‘l'l‘?‘
the iriner end thercof, each of said dipole halves in a pair
being connected to a different feeder conductor, adjacent
dipole elements being reversely connected to different cc)n—
ductors of the feeder, $aid dipole elements being selec-
tively spaced along and substantla]ly perpendicular:|to
said feeder, the elements of each.pair being of substai-
tlally equal length adjacent dipole elements of different
pairs differing in length with respect to each other by a
substantially constant scale factor, the sclective spacmgs
between adjacent dipoles generally decreasing from' one
end of the feeder to the other with the greatest spacing
being between the Iongest dipoles and means to connect
the feeder to an external nit af sggﬁtﬁmtlal]y the loca-
tion: 6f the sniTTEEE™TRE Elpole elements, e

11. An anienna system for wide-band use compnsmg
a plurality of substantially parallel cnnductmg dipole
éleménts arranged in substantiaily , the op-
postte dipole elements of each pair constltutmg dlpole
halves, a two-conductor balanced feeder having one con-
ductor connected to each of said elements. at substanttal]y
the tnner end thereof, each of said dipole halves in a pair
being connected to a different feeder conductor, adjacent
dipole elements . being reversely connected to different
conductors of the feeder, said dipole elements being selec-
tively -spaced along and substantially perpendicular to
said: feeder, the elements of each pair being of substan-
tlalIy equal Iength adjacent dipole clements of different
pairsidiffering in length with respect to each other by a
substantlally constant scale factor, the selective spacings
between the dipoles along the feeder differing from each
other also by a substantially constant scale. factor, the
greatest spacing being between the longest dipoles, and
teans to connect the feeder to an external circuit at sub-
stantially the location of the smallest ‘of the dipoles.

12; The aerial system of claim 11 in which said scale
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factors have values w1lhm the range from about 0.8 to

" about 0.95.

- 13. An’antenna system for wide-band use compmmg
an - array . of ‘at least three linear substantinlly paraliel

L_ conducting dipoles, each dipole being composed of 1w,

opposite substantially gollinear conducting clements,
twa-conductor bahmcanmg one conductor con-

- hected to cach of said elements nt substantially the inner

¢nd -thefeof, adjacent parallel dipole.elements being re-
versely connected t6 a different conductor of the feeder,

_ the. two elements of each dipole being of substantially:
. cqual Jength and successive elements being of lengths
" which differ from one dipole to the next by a substantially

. constant scale factor within the range from about 0.8 to

about 0. 95, the dipoles being spaced from each other in

LA genera]]y decreasing manner in - the direction of de-
" ¢reasing element length, and means to conriect the feeder
. conductors to an external circuit at substantlally the loca-
- tion of the smallest dipole elements, .

14. An antenna’ system: for wide-band use comprising
4 minimum of three pairs of linear substantially parallei
conducting elemenis arranged substantially copla

-~ each. pair bemg Substanttallq collinear and chmprising the

10

ot
o

. . . 6 .
connect an external circuit to the feeder elements at sub-
stantially the location of the shortest of the dipoles.

15. An antenna system for wide-band use comprising -
a minimum ol three pairs of. substantially paraliel and

dallanar linear condlu.lmg ¢lemenis arranged iri substan- -

tially collinpcar pairs, each pair of elements comprising -
the hafV¥es oi anpo!e, a two-conductor feeder; one con- .

ductor of which is connected lo each of said elements

substantially ai the inner end thereof, ddjacent parallel
elements being connected 1o different conductors of the

~feeder so that the halves of the dipoles connect to differ-

ent conductors of the feeder and adjacent dipoles are
reversely connected, the halves of each dipole being sub-
stantially the same length, adjacent dipole elements being
selectively spaced from each other along the feeder, the
lengths of the elements decreasing from one end of the
feeder fo the other substantially in accordance with a

. substantially constant scale factor within the range from
- about 0.8 to 0.95, each dipole and the feeder between it

20

and the adjacent dipole constituting a cell, the cell dimeri-
sion from the inner end of one dipole to the outer end of

" the next smaller adjacent dipole also generally decreasing

halves of & dipole, a two-conductor feeder connected to -

the infier ends of said collinear pairs of elements, ad-

25,

jacent parallel elements being connected to different con- ::
ductors of the feeder so that the halves of the dipoles ..

_connect - to- different coriductors® of -the feeder and ad-

jacent dipoles are réversely connected, the halves of each

dipole being substantially the same length, adjacent dipole- :
elements being selectively spaced from- edch other along ;| - .
the- feeder, the length of the successive dipole elemerits *

along the feeder decreasing in accordance with a substan-

" tialty constant scale factor, each dipole and the feedér

Betwéen itiand the adjacent dipole constiluting a-cell, the

. dimension of the several cells méasured from:the point =
.of connection of one dipole and the feeder to the outer . ..
“end. of 'the next smaller adjacent dipole also decreasing :
“from. one cell to the next in.the direction of decreasing
dipole length according to' a substantially constant. scale
factot so that the combination of cells provides a sub-

o stantlally umform wnde-band response and means to_

50

40.

-fiom one .¢ell to the next in the direction from the

longer to the shorter dipeles so that the combination of
cells provides a substantially uniform wide-band response,
. and means to connect an external circuit to the feeder .
" elements at substantially the locatmn of the shortest of

the dlpoles "
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' substantially parallel to each other. It will be noted that
LOG PERIOD?&I?S?&%SIEWARD WAVE : the lengths of the arms of successive V-elements and the
ANTENNA ABRAY spacing between the apexes of the elements are such that

: A the extremities of the elements fall on a pair of straight
Pﬂ?}rbfﬁa}\%{fs’asgéfgg atragn,m::zn%nli{&l;g;‘tty I;f glﬁggils’ 5 lines which intersect to form an angle «. In the preferred

Foundation, a2 non-profit organization of Minois embodiment of the invention the antenna is symmetrical
Filed Sept. 30, 1950, Ser. No. 59,671 about a line passing through the apexes of the V-elements,
10 Claims. (CL 343--792.5) as shown.

. The antenna is fed at 'its narrow end from a con-
This invention relates to antennas and more particu- 10 ventional source of energy, depicted in FIGURE 1 by

larly it relates to.antennas-having-uni tional radia- alternator 16, by means of a balanced feeder line con-
tion patterng;_ﬂthat Ele-3 essenflalIy"““mdependen f..fre- sisting of condyctors 17 and 18. It will be seen that the
lquenoy’o?er wide bandwidths, = T feeder lines 17 and 18 are alternated between connections

- Tn the copending application of Dwight E, Isbell Ser.
No. 26,589, filed May 3, 1960, there are described cer-
tain aniennas comprising coplanar dipole arrays which
have an unusually wide bandwidth over which the per-
formance of the antennas is essentially frequency inde-
endent and the input impedance nearly constant, the : i AS

nas also having a unidirectional pattern mth a direc- 20 PR B K b

to consecutive V-elements, thereby producing a phase re-
versal between such connections,

The lengths of the armsg in the antenna, and the spac-
ing between the V-clements, are related by a constant
scale factor = defined by the following equations:

tivity ¢a fo a Yagl array. in. the ) i b A C
aforementioned apphcauon, ESE AITays comprise a nume- where + is a constant having a value less than 1 1, is the
ber of dipoles arranged in. side-by-side relationship in a length of an arm in any intermediate V-element in the

plane, the length of the dipoles and the spacing between array, lgpyyy is the length of an arm in the adjacent
adjacent dipoles varying according to a definite mathe- 25 smaller V-clement, the subscript' n designating the. nth

matical formula, with each of the dipoles being fed at ~ 2rm running in an order from larger to smaller, AS, is
its midpoint by a common feedet] which introduces an the spacing between the apex of the V-element having the
added phase shift of 180° between connections to suc- arm length /; and the apex of the adjacent larger V-ele-
cessive dipoles. The dipoles which are used to make up ment, and A3,y is the spacing between the apex of
the array vary progressively in length, the longest dipole 30 the V-element having the arm length 4, and the apex of
clement being about 35 wavelength long at the low fre- the adjacent smaller V-element.
auency limit of a given antenna's'éffective range and the The arms of the individual V-elements forming the
- shortest element being about: 34 wavelength long at the antenna array are lnclined fo point in the direction of
upper frequency limit. decreasing V_-ei_ement size so that the apex of each of the
In accordance with the present invention, it has been 30 elements points in a direction away from the angle «
found that the directivity of an antenna of the type de-  formed by the lines passing. through the extremities of
scribed in the aforementioned application may be in- the individual V-elements.
creased and the effective frequency range of an antenna The angle formed by the arms Of a V-element is desig~

- of fixed size may be extended by inclining the dipoles of nated as . Tt will be seen that when the angle ¢ is equal
Isbell to form V-elements, each of which consists of two %0 to 180°, the antennas of the invention are identical with
straight arms of equal length defining an apex which those describeéd: by Isbell in the application mentioned

points away from the direction of radiation of the an- above. “In the instant invention; However, the angle
tenna which is also the direction in which the element preferably has 4 value between about 50° and 150°.
size decreases. The modification of the straight dipoles Bt will e 'séen from the geometry of the invention as
of Tsbell to V-shaped clements permits the antenna fo 45 given above that the distances from the base line O at
be operated over bands of frequencies higher than those the vertex of the angle « to the apexes of the V-élements
established, as described above, by the length of the short- forming the affﬂy are defined. by the equation: - -
est dipole in the antenna, with increased directivity, thus . Xy S
Ubvmusly mcreasmg the effectlve frequency zange of a TE Ty
given antenna. 50 . . " Lo :
The invention will be better understood from the fol- where Xy is the distance from the base line O to the apex
lowing detailed description thereof taken in conjunction . ©f the V-element having the arm length ky, X(y,y) is the
with the accompanying drawings, in which the same num- corresponding distance from the base line to the apex
bers are used to denote corresponding elements in the of the adjacent smaller V—eleme‘lt the + has the sig-
several views and in which: | 55 nificance previously given.
FIGURE 1 is a schematic plan view of an antenna The radiation patfern of the antennas of the invention
made in accordance with the principles of the invention; . having the geometrical relationship among the  several
FIGURE 2 is a perspective view of a practical antenna parts, as defined above, is unidirectional in the negative
embodying the invention; and : X direction, ie., eXtendlBg‘ to the left from the: narrow
FIGURE 3 is a fragmentary view of an improved and 6¢ eud of the antenna of FIGURE '1..
preferred form of an antenna similar to that shown in The use of V-elements in the antennas of the 111"511“011!
FIGURE 2, as seen from a point directly in front of and rather than dipoles, increases the directivity of the inven-
above the narrow end of the antenna. fiom -and also permits more effective ntilization: -of i3 given
Referring to FIGURE ‘1, it will be scen that the an- anfenna since the same structure can be used in several
tennas of the invention are composed of a plurality of 65 fréquency modes to achieve coverage of different fre-
V-elements, e.g., 11 and 12, each of which consists of a quericy bands. In the special case of an entenna having
pair of arms, e.g., 13 and 14, defining an apex in the straight deOIES rather than V-elements (1e,. when
middle of the V-elements, said V-elements being arranged %=1807), the effective frequency range is that in which
in a herringbonelike pattern. The arms of a given V-gle- the low, limit corresponds to‘that frequency in which the
ment are equal in length and corresponding arms of the 70 Jargest dipole in the anfenna is about Y2 wavelength long
several V-elements, i.e,, the arms on the same side of a and the;upper frequency limit to that frequency in which

- line passing through the apexes of the V-elements, are the smallest dipole in the anténna is about 3 wavélength




o]

B
tially coplanar V-elements, each V-element comprising a
pair of arms of equal length defining an apex, one of said
arms of each V-element being comnected at the apex of
‘said V-element to one :of said conductors, the other of
said arms beirg connected ditectly opposite the first to
the other of said conductors, the arms of any V-clement
extending in opposite directions ai an acuie angle to the
plane determined by said conductors, consscutive arms on
each of said conductors exténding on opposite sides of
said plane, the ratio of the lengths of the arms in adjacent
V-clements being given by the formula

I(rrH)
ln

=T

 where I, is the length of an arm of a V-element, I(5,q) 18

the length of an arm in the adjacent stnalter V-element,
the subscript # desipnating the snth anm running in an
order from larger to smaller, and r is a constant having
a value less than 1, the spacing of the “apexes of the V-ele-
ments along said feeder line being given by the formuia

A8 ASwin_
TAS _
where. AS,, is the spacing between the V-element having

the arm length I, and the adjacent larger V-element,
AS(y .1y is the spacing between the V-element having the

10
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arm length [, and the adjacent smaller V-cletient, and » - -

has the s1gmﬁcance previously a331gned

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 plane,

- has a value between about 25° and about 75°.

7. The antenna of claim 5 in which 7 has a value of
about 0.8 to 0.95.

8. An werial system for wide-band use comprising a
plurality of herringhone-like conducting V-clements pla-
narly arranged, a two-conductor balanced feeder com-
nected to each of said elements at substantially the inner
end thereof, each two opposite V-elemenis forming a
pair constituting dipole halves, the connection from each
edjacent dipole section being to a different feeder, said
V-elements being selectively spaced from each other, each
V-element of each pair having arms of substantially equal
fength. substantially defining an apex with the apexes of
the  plurality of V-elements all lying in substantially a
straight line and terminating at the feeder, the said di-
poles of each pair being of different electrical lengths
with successive dipoles differing in eléctrical lengih with
respect to each other by substantially the same scale
factor, each d:pole and the feeder between successive di-
poles constituting a cell, and the ‘selective spacings be-
tween adjacent dipoles decreasmg from one end to the
other with the greater spacing being between the longest
dipoles and being 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
each other, the connection between the dipoles and the
feeder being made in such a manner that the directive
gain of the antenna increases as-operation shifis from
one band to an adjacent band of higher frequencies, and

location substantially removed from the longest of the
V-elements and #n the du'ectmn of the smallest of the V-
clements.

9, An gerial system for wide-band use mcludmg a two-
conductor balanced feeder extending in a selected plane,
a- plurality of herringbonelike ¢onducting V-elements

30
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tion between each of the V-elements and one of the feed- .
ers at the inner end of the elements, the two V-elements’
forming cach 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 thé feeder connected thereto in
the region between one dipole pair and the next adjacent
dipofe pair constituting a cell, ihe spacings between the -
dipoles as connected to the feeders differing from each
other also by substantjally 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 relationships: to each wother, the connection be-
tween the feeder and the dipoles being made in such a
manner that the directive gain of the antenna increases
with operational shift from one band to another band of
higher frequency, and means to connect the feeder to an
external circuit at a location substantialy removed from
the longest of the V-clements in the direction of the
smallest of fhe V-elements. _

10, An aerial system for wide-band use including an
elongated two-conductor balanced feeder, a plurality of
hersingbone-like conducting V-clements planarly arranged
and spaced along said feeder, cach of the elements having
a pair of arms of equal length defining substantially an
apex with the apexes of the plurality of VY-elements all
lying in‘a substantially straight dine, a connection between
each of the V-elements and the feeder to terminate the
elements substantiafly 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. relatively spaced so that
the spacings between successive dipoles differ from each
other by substantially a common scale factor, adjacent
dipole sections havirg different electrical lengths, each
dipole and the feeder connected between it and the ad-
jacent d1pole congtitirting a cell, the lengﬂls of the dipoles
increasing from end: of array where spacings between ad-
jacent dipoles is fess to end of the array where adjacent
dipoles are spaced the greatest distance, the spacings by
the scale factor variation ibetween adiacent dipoles being
such that a combination of the various dipole lengths and
spacings prov;des a. substantially uniform wide-band re-
sponse over, several frequency bands bearing substan-
tially harmonic frequency relationships to each other, the
connection being imade in such a manner that the’ direc-
tive gain of the anténna increases as the operation shifts
from oné band to another band of higher frequency, and -

. means to connect the feeder to. an external circuit at a

55
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. means to connect the feeder toan eXternal circuit at a .

65

planarly arranged and spaced along the feeder, each of

the elements having:a pair of ‘arms of substannally equal
length defining substantially an apex wiih the apexes of
the plurality of V-elements all ‘lyingidin substantially a
straight line and all terminating at the feeder, a connec-

7
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location substant:ally removed from the longest of the
V-clements in the difection of the smallest of the:V-ele-
ments. .
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- to deliver

~onall
" UHF channels

First
antennas

uniform, peak
performance

These Blonder-Tongue antennas take advantage of
today's most modern approach to TV antenna design

—the periodic principle. Result: they provide constant,

high gain with matched impedance on all channels from
14 to 83.

ALL-CHANNEL REALLY MEANS ALL-CHANNEL

No matter what UHF channel serves your area.from
14 to 83, the Golden Dart and the Golden Arrow deliver
sharp, clear pictures on every one. The reasons: an
excellent front-to-back ratio; sharp directivity to min-
imize ghosts and other interference; and a low VSWR,

EXCELLENT FOR COLOR OR BLACK AND WHITE TV

Full bandwidth, flat response for sharp black & white
and brilliant, true fidelity color pi‘ctures.

ENGINEERED BY THE GOMPANY WITH THE MOST

" UMEEXPERIENCE - -

The same know-how employed in producing 3 million
UHF converters has gone into making the finest UHF
antennag in the field. By providing peak performance
acrogs the full UHF spectrum, they match the high per-
formance standards of Blohder-Tongue UHF converters.




 FEATURES:
GOLDEN DART AND GOLDEN ARROW

PEAK PERFORMAMCE ON ALL UHF CHANNELS — delivers
sharp, clear pictures on every channel 14 to 83.

PERIODIC DESIGN—Dart uses 11 working elements (the
Arrow 10 working elements) to provide constant high
gain and matehed impedance.

EXCELLENT FOR COLOR AND BLACK & WHITE TV — Full
bandwidth, flat response from channel 14 to 83.

MINIMIZES GHOSTS AND OTHER INTERFERENCE — Excel-
lent front-to-back ratio, sharp directivity.

GOLDEN DART

COMPLETELY PRE-ASSEMBLED — Nothing to snhap out —
ne screws to tighten — just take it from the bex and
it’'s ready to use. Patented stainless steel stripless
screw terminals make connection of twin-lead a snap.

MOST COMPACT OF ALL UHF ANTENNAS — Only 17 inches
long. Low verfical height displacement makes it easy
to piggy-back with any VHF antenna. {Complete with
two U-bolts for secure mast-mounting.}

RUGGED, UNITIZED WELDED CONSTRUCTION—No rivets,
no soldering—mean no moveable joints that can cor-
rode and impair performance.

GOLDEN ARROW

RUGGED CONSTRUCTION — Welded consiruction means
durability., Complete with 300-chm {twin-lead with
spade lugs for 30-second installation. Connection is
far more secure than any other antenna. Won't pull
apart. Skid-proof rubber legs,

SPECIFICATIONS
GOLDEN DART AND GOLDEN ARROW

FREQUENCY COVERAGE:..................oeeevnnn 465 me-890 me
VSWR: ........ccoeeeeee3 01 better over entive UHF band
FRONT-TO-BACK RATIO: ... (Axrow)} 20 db min.
(Dart) 20 db min. {typical 30.0 db)

HALF POWER BEAM WIDTH (horizontal): ........Approx. 50°
i Horizontal
. NUMBER OF ELEMENTS: ............ (Arrow) 10 (Dart) 11
MOUNTING: ............(Arrow) Mounts on stand supplied
- (Dart) Mast mounting (1-23% " mast) ;

: two elamps (supplied)
TRANSMISSION LINE: ........(Arrow) 300-ohm balanced.
(4’ twinlead supplied)}

(Dart) 300-ohm balanced twinlead

CONSTRUCTION: ............ {Arrow) steel wire with brass,

"~ plate lacquer dip

(Dart) steel with mil spee zine plate

) iridite finish {gold color}
SHIPPING WEIGHT: .......(Arrow) 1% lbs. (Dart) 2 lbs.
SIZE (HWL)! .....oovevveenrvsircneeeen (AFTOW) 127%6" %8157
(Dart) 17" x 14" x 3%."

| BLONDER-TONGUE
9 Alling Street, Newark 2, New Jersey

home TV accessories @ closed circuit TV
e community TV ® UHF converters ¢ master TV
©1%64 Blonder-Tongue Laboratories, Inc.

Export: Morhan Exporting Corp. N.Y. 3, N.Y. Cable: Morhanex

Printed in U.S.A.

" BLONDER-TONGUE UHF ANTENNAS
GOLDEN ARROW INDOOR/GOLDEN DART OUTDOOR

1 i
STACKED GOLDEN DARTS FOR EXTRA GAIN

Two Golden Darts may be stacked easily for extra gain (3 db) and .
better impedance match {(VEWR 2.0). Order model 3519 stacking bars. .

RELATED EQUIPMENT

Blonder-Tongue manufactures the world’s most
complete line of UHT products including a variety
of UHF converters for all reception areas. To im-
prove snowy pictures in difficult reception areas,
use the mast-mounted Able-U2 UHF amplifier. To
combine or split antennas or transmission lines,
use the UHF-2 coupler. B _
The A-107 coupier can be used to combine or split
UHF & VHF signals. The new UV-2 is the world’s
first channel 2 10 83 two-set coupler.

DISTRIBUTED BY: .

To reorder refer to #3520-87




The new Blonder

U-Ranger

Eleven-Element
True Log-Periodic UHF
Add-On Antenna

Superb reception of black-and-
white and colar TV. lmproves

VHF reception of Color Ranger © o712 Best front 16 back ratio in the |ndustry'for outstand :

antennas for any signal area : :
. Y “ : eak 5i nal areas and osm
Attaches in seconds to all g D

Blonder-Tongue Color Ranger
antennas. No couplers and only
one downlead nseded for
VHF/FM and UHF.

Color Ranger- %

Three-Element
True Log-Periodic Antenna

For metropolitan and suburban
use. Outperforms dipolas, flying
Vs, and conicals. Excellent for
color TV and FM stereo.
Recommended for strong signal
areas where ghosts are not
a major problem. Add UHF
with the U-Ranger. e
Iplers negded
wn'le'ad---to ,U;HF_a.

Color Ranger Fai_d-

Five-Element
True Log-Periodic Antenna

QOutstanding metropolitan and
suburban antenna, Superh
reception of color TV and FM
stereo. Performs better than
stacked flying V's and conicals.
Superior to most small yagis.
Recommended for strong-to-
medium signal areas and for
afl but the most severe cases of
ghosting. Add sparkling UHF
with the U-Ranger.

Golor Ranger- |

Ten-Element
True Log-Periodic Antenna

Superior metropolitan, suburban

and fringe-area reception.

Outperforms yagis and even

many large antenna arrays.

Brilliant reception of color TV and

FM stereo. Recommended for

all signal areas, especially those _ : _
with weak signals, or where Sl eted polypropylene end caps on boom malnta
ghosts are a severe problem.Add S condmons

crystal-clear UHF with 2 : R
the U-Ranger. S ' Ranger has double spot Welded ele




A “Snap” to assemble

There isn't much tc say about assembling a
Ranger antenna. There just isn’t that much to it!
Simply:

g Carry it up (one handed) to the mast.
® Snap out the elements. :

m Fasten the antenna to the mast with a single
U-boit {two for the ten-element).

B Screw in a stand-off.

g [asten the downlead to the stripless screws
(no cable stripping is required—no extra
bracing).

g . Now connect the downlead to the set and
watch the sharp, crystal-clear pictures
on all channals.

To add UHF at any time, fasten the UHF add-on
ic VHF antenna. Connect the downlead to

the UHF antenna instead of the VHF antenna.
That's all thare is to it!

What is true log periodic?
What it is
What it does

The true log periodic antenna is an outstanding
advance over previous antenna designs. It
affords reception previously possible cnly with
large commercial antenna instaliations. The
three essential qualities of a good antenna are:

1. Broad, flat bandpass
2. Good match, and
3. High directionality

By comparing these three characteristics, it is
easy to understand how this log periodic design
ouiperforms conventional antennas.

1. Broad, Flat Bandpass

The bandwidth of a TV channel is approximately
6 megacycles. For optimum reception, an
antenna rmust receive and pass the entire
8-megacyle bandwidth. Loss of bandwidth will
result in poor conirast, color smear or even

loss of color. '

A CONVENTIONAL ANTENNA receives the
complete bandwidth of one or two channels,
while reception drops off severely on other

channels. This causes variations of picture and
color quality between stations. (7Afs is why
there are lowband antennas, highband antennas.
and single-channel vagis.)

BLONDER-TONGUE COLOR RANGER true log
periodic antennas receive the complete
bandwidth of a// channels. This is because Its
unigue design adds the output of all its elements
1o produce a constant cutput at all channels.

2. Good Match

Ideally an antenna should match the 300-ohm
impedance of the TV set at every channel.
Practically, this is impossible. However, for best
results an antenna should maintain constant
impedance over all channels, because changes in
impedance cause changes in picture guality.

Since CONVENTIONAL ANTENNAS have better
match at certain channels than at others, they
automatically produce variations in picture guality
between staticns.

The BLONDER-TONGUE COLOR RANGER
antennas maintain uniform match on all channeals
and at a value closely approaching the ideal.

3. High Directionality

Antennas can cause ghosts, These occur when a
signal is recaived from more than one direction
(e.q. reflected from buildings or hills). While even
limited ghosting is annoying on black-and
white broadcasts, on color broadcasts ghosts
cause smear, loss of color intensity and even
complete loss of coiar.

The two directional patterns below reveal the
Color Ranger’s superior performance.

The extra lobes of the CONVENTIONAL
ANTENNA'S directional pattern (A) show it will
raceive considerable signal from several
directions. This permits both direct and reflected
signals to enter the set, causing ghosts.

The absence of lobes on the BLONDER-TONGUE
COLOR RANGER (B) proves its almost
complete freedom from ghost pick-up.

3 B S
A L B

DONTFORGET ... a TV distribution system
is only as good as its components. Blonder-
Tangue makes a comglete line of "top-
rated’” amplifiers, converters, couplers, and
splitters to meet every need., '

Distributed by:

~ New look in true log ' eiic | desig

~ The new Blonder-Tongue color ranger antenna line
: NEW. .. Ilnstall VHF now ... Add UHF later. .. No couplers required. . . '
t's convertible!

NEW. . . Truelog periodic design for constant gain across the

ke

. . NEW. .. UHF add-on acts as a VHF signa) director (improves VHF signal reception)!

EBLONDER-TONGUE

9 Alling Streét, Newark, New Jersey 07102

home TV accessories * closed circuit TV *
| community TV « UHF converters « master TV To re-order, refer to No. 52

@ BLONDER-TONGUE LABORATORLES, INC., 1985 i

entire bandwidth {no station dropouts).
NEW. . . Built-in support for downlead protection.
NEW. .. Light weight. .. Can be installed by one man.
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UHF GOLDEN DART
Outdoor Periodic Antenna

INSTALLATION INSTRUCTIONS

1. Mount antenna as shown in Fig. 1,

2. Assemble thumb screw and stripless wash-

er on the flat side of the threaded stud. TO
' TV STATION .

3. Slit twin lead and flatten or trim end to fit _ g ) pqgm: o piesid -
under stripless washer. Note: Low loss foam .. - o - | PZ{:;‘%npa:d*zggi .
filled UHF lead is recommended. . i ) | _*k

4. Tighten thumb screw and check to see that , -+

stripless washer pierces insulation and
makes contact with wire.

9, " Snap twinlead into insulating fingers and " ez . o
“use a standoff close to the antenna as i
show_*n. L
. L-CONNECTION |
For Weak Signal Areas Stack Two Darts With Kit 3519 TERM:?;(I)_N_?ACING _—l
71 - Attach stacking bars as shown in Fig. 2. '
Note: bars dare attached by slipping over hollow threaded _
studs on antenna. See Fig. 3: _ e o STACKING
2. Attach downlead to center of stacking bars and dress thru HARNESS MOUNTED
.. insulators on bottom Dart, as shown in Fig. 2. . o3 i OVER HOLLOW

STUD
ASSOCIATED EQUIPMENT

ABLE U-2 — High gain all chennel transistorized 300 ohm mast mounted UHF amplifier.

2. UHF-2 — UHF Line splitter to feed two TV sets from one antenna or to connect two Darts facing different
directions into one down lead.: :

3. A-107 — Use to combine signals from UHF and VHF antenna as well as sphttmg UHF-VHF signals from
one down lead.

CMB-92U — Use to run 75 ohm shielded cable in high interference areas.
Complete line of UHF converters for the home and for Master Antenna Systems.

LOOK TO B-T AS THE LEADER IN UHF RECEPTION. AIDS

BLONDER TONGUE bome TV acressories ® UHF converters v ‘master TV systems

9 Alting St, Newark, N. J. industrial TV systems o closed cirenit TV systems

Canadian Div. Benco Television Assoc., Lid., Toronto, Ont, . (ch . {; & 6510390




BLONDER-TONGUE
| | | BELCHS I

TO TV SET TERMINALS
OR TERMINALS OF UHF
CONVERTER MARKED

UHF" ANTENNA

WIRE LEGS

(2 SUPPLIED) RUBBER FEET

&= (4 supplied)’

POINT TOWARD / (4 SUPPLIED)

STATION . Pat. Pending
: INSERT LEAD THROUGH ) '
BOTH INSULATORS - é -7 - R
ASSEMBLY INSTRUCTIONS _
Check contents for the Iollowing: _ _ D.  Atach rubber feet as shown.
oA ((;; ar}tznlngscxssembly (with attached twinlead) E. If T.V. set has built in UHF tuner, attach lugs of -
. wire le : : . :
' : ; antenna lead directly to terminals on set marked
(41)03511;1;3;)15 and {4) rubber feet (epclosed in ~ " "UHF" antenna. If a UHF converter is employed,
. B llan'serl lead through both insulators, as shown. install converter following the manufacturers in-
d. Install wire legs, as shown. (Be sure to use top " structions. Attach lugs of antenna to terminals of -
' holes of insulator). converter marked “UHF Ant".
. POSITIONING THE ANTENNA
Best results are obtained by the careful tuning of toward T.V. siation. Follow manufacturers instrue-
" UHF T.V. set or T.V. set/converter in combination tions for tuning UHF T. V. set or T. V. sel/converler.

) T Slowly rotate antenna for best picture and sound.
-with the correct positioning of the antenna toward Quuaiity of reception may possibly be improved by

* the T. V. station. Face short-element side of antenna a slight re-tuning of the T. V. set fine tuning control.

LOOK TO B-T AS THE LEADER IN UHF RECEPTION AIDS

BLON DER TONG—UE : bome TV accessories © UHF converiers- » master TV systems

9 Alling St., Newsrk,2 N. J. . i}zdmr_riai TV rystems * closed cirenit T systems
' T 6510818y
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APPROVED sz AS L '
7 CHECKED BYs &Y. ' o - 212
. Daves 8/&6/65 _ = Paouccr #1407
L ‘ ' . - . MoODEL:  COLOR RANGER =5
ABM#352k

CompaNy CONEF{DENTIAL
1. GeENERAL DESCRIPTIONS -

«  THE COLOR=RANGER=5 ANTENNA I35 A LOG-PERIODIC DESIGN COVERING

THE ENTIRE VHF BaAND pPLus FM {WiTH SLIGHT DEGRADATION) UTILIZING

ALL ACTIVE DIPOLE ELEMENTS. THE CR-5 OFFERS GOOD GAIN WITH

ADEQUATE SIDE LOBE REJECTION AND FRONT=TOeBACK RATIO, THE

U=RANGER (A UHF ADD~ON)} 1S AVAILABLE AND EASILY AND EFFICIENTLY
 EXTENMDS THE RECEPTION OF THE CRe5 Y0 COVER ALL UHF cuanneLs (14-33).
Dual. BOOM, RUGGED CONSTRUCTIONy; SPRINGLOADED BNAPLOCKSy; STAINw

LESS STEEL PIERCING WASHERS =~ AND MANY MORE ELECTRICAL AND
MECHANICAL FEATURESs INMSURE A QUALITY ANTENNA.

2¢ ELECTRICAL FEATURESS
- 201  LOG=PERIODIC DESIGN « UTILIZES 5 DIPOLE ELEMENTS
‘2.2 RECEIVESS VHF#LB'(S@wGBMc)
' ' - VHF-HB (174=2i6uc)
M - (B88=108) WITH aasnaaa7eom IN GAIN
203  FULAT RESPONSE n'lDEAL FOR COLOR RECEP?!ON

" 2s% PRIMARILY A METROPOLITAN ANTENNA WlTH S&TISFACTOR\’ PERFORMANGE
IN SUBURBAN AREAS,

2,5 (GOOD 3)DE=LOBE REJECTION.
206 ADEQUATE BACK=LODE SUPPRESS1ON.

2.7 GOOD DIRECTIVITY

2,8 NO CROSS~OVER NETWORKS

2,9 MINIMUM NUMBER OF JOINTS
2,10 No RIVET. CONNECTIONS = CONDUCTIVE PLATING
- 2.11 Low LOSS POLV#ROPVLENE INSULATORS |
2.12 LARGE STAINLESS STEEL PIERCING WASHERS MAKE DOWNLEAD CONNECTION.

2,13 OBSOLESCENCE PROOF «= UHF ADDwON AVAILABLE (U~RANGER).

PAGE | OF 3
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Company CONFIDENTIAL = COLOR RANGER=5 {GONT. )

3. MECHAMICAL. FEATURES:

o 9 @ 9 e 4 g

e ¢ o

13

|
2
3
by
5
6
?
N
9
}
!
012
!
|

wuuuuuuuwuuuwu

A B e O

DUAL BOOM CONSTRUCTION < §3/16" SQuARE (57«!“/32“ LONG)

- LARGE DIAMETER CLEMENT TUBING - ?/16“

REINFORCEDR TUBING AT SuAPstock3g (3/8 x 6% INSLR#)

SPRING LOADED, POSITIVE JOINT SNAP-LOCKS,

CONQUCTIVE,; GOLD FINTISH,
ONE 3~1/2% STAND=OFF SUPPLIED.

IRIDITE PLATING.

LARGE BTAINLESS STEEL PIERCING WASHERS,
BACK=UP PLATE FOR REINFORCED WMOUMTING.

AUBT=PROOF MOUNTING HARDWARE
Werant/canTons
CARTON DIMENS§ONSE

I=GOLOR DISPLAY CARTON.
PACKAGSING « UNIT CARTON

by TABULATED PERFORMANGE?

o 14 ILLUSTRATED RNSTEUCT%ON MANUAL SUPPLIEBo

SHMEASUREMENTS OF PRODUCTION SAMPLES.

“THE FOLLOWING MEASUREMENTS REPRESEN?'?ERFGQMAAGE.O“ A COLOR
RANGER=5 WITHOUT THE ADGITION OF THE "U™ RANGER, WHICH Wiil

APPROXe O LBSn-(Z;SQO ganms)
3% x 5ml/£“ O AL

SLIGHTLY IMPROVE THE LOW BAND AND FM PERFORMANCE

213

A REVISED.

COMPANY CONFIDENT!AL WILL SOON BE (SSUED TABULATENG THIS .
ANTENNA®S PERFORMANCE WITH AND WITHOUT THE "U® RANGER.
CH.f# | FREQ. ABSOLUTE . FRONT TO | ’
1 iN me/s | eamn tn os (i) | agck raTio || Bramwipyn (2)
| ‘ IN DB ;
2 59 +2,75 - 1060 j 799
3 63 4200 IR - 769
Iy 69 +2a 19.2 . 76%
79 +1.75 155 ! 769
6 85 =1.0 o7 730
M 90.6. | BAeles 1204 g2°
FM 103 AR wlhy O 365 h B5¢
7 179.75 | +5.9 22,0 33°
183 47,0 170 23°
9 191,75 | +7.0 2240 92,50
10 195 +6,6 850 26° |
i 203,75 | +5.0 1045 'iw k3o yd
12 207 +lo 5 21,0 ' ;;38659‘///f
13- | 215,75 | 35 20,0 .__.: 36° pase 2




 Gompany CONZIDENTIAL = COLOR RanGER-S5 (0ONT.) of4

:Qo TABULATED Pcawonmﬁncc (convo)

L,) Notcst J. GAIN IN DB OVER A TUNED DIPOLE (RETWA aranoanna)7;'
' 2. MC&SUHED AT n393 POINTS. | ) T

.2 VSWR -'(Rarzarsn 70 3000) MATCH RAT10 ;N,waﬁanvnas&sn
Eoze CR-S wuruour “U" RANGER RN
'Sll'-was MC | . 60 (231) .
88-108MC - 20 0 {1.t28)
174=216mc 2.3 (2.5t1)
- »;2;2' CRoS:WlfH'“U" RAMGER |
shaB3uc 203 (2:551)

- BB=~108Mc - 5.0 (la531)
_ l7h~2ﬁ6mc 1_3,0 (2:4)

?_A;g._; | | ,' :'?   = :_; ._;__.. SR :f-f '  o Pnes'j QFfﬁ
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e . rve | GRL o
' STQEED ave Ve | . o215
AppROvEn 9Ye B _
Date:  Juty 26, 1965 ~
' . PROJEGT #1%26 |
MODELS CGLOR anrcn 3
BN MBSE&
EOMPANY COMFIDENT LAL
GENERAL DI BCRIPTIONS S S S

THE Goton PANPFPmB ﬂwsmeh 1S A LOG-PERIODIC DESIGN WHICH
COVERS THE VHF LOW BAMD, VHF Hi1GH BAND, PLUS FW (50ME DEe
GRADATION 1 GAIN AT FI4) usiNG 3 DIPOLE ELEMEMTS. THE
(8 PRIMARILY A4 METROPGLITAN ANTENMAp WITH SOME LOSS IN GAIN

AT THE VHF Low BAND AND FM3 BUT HAYING FAIRLY G000 GAIN AT

THE VHF HiGH BAND. DIRECTIVITYy ADEQUATE SIDE AND BACK

LOBE SIGNAL REJECTION MAKE THE COLOR RANGER=3 A GOOD GETRO= -
POLITAN ANTEMNA» THE RECEPTION OF THE CR-3 CAN BE EXTEZMDED

TG §NCLUDE UHF (Gaa_24m03) ‘BY THE ADDITION OF THE 9U% RANGERG -
Duas BOOM CONS Tﬂucraong SPRING=LOADED SNAP LOCKS, STAINLESS
STEEL. PIERGCING WASHERS ANB MANY Mnﬂs FFATURES HAYE INGURED

A QUALSTY ANTENNA. '

2o -ELECTRICAL

L
Ty

CR-3

:EATURES:
. zqi_ Loa ?Easoolc DES sem - UT!LﬂZCu 3 QIPQLE ELFMEN?S
202 RECEIVCS o VHF=LB {5%=33Mc) :
o ' VHF»HR {i?@ﬂziémc) .
Lo : Fi . (83«103uc) B ' o
23 PRIMARILY A mvrﬂQPOLETaN ANTENNA, WITH ADEQUATE FERFORMANGE
' IN SUBURBAN AREAS. : B S : )
Zolk No CROSS~OVER: NETWORKSs
205  MINIMUN NUMBER OF JOINTS.
2.6 fLow Losq POLYPROPVLENE I NSULATORSo
207 LARGE STAIMLESS s?EEL (PEERGSNG WASHnRS i/?” OoDu) '
' MAKE THE DOWNLEADR CONNECTION. - ' -
2.8 Qs8s OLEJQFN EmPROOF - UHF Aaumow bVABﬁABLE ("U“ Rmnaea)n
3 MECHANGCAL FEATURE

DuaL. eoom GONST’UPTION - 53/!6" squnae x 19 5/3“

3.2 ELEMENT TUBING = 3/37. ALUMINUMS

5.3 REINFORCED TUBING AT SNAP~LOCKS (7/!>“ X. 6"'3LE VE)
3.l BPRING LOADED, POSITIVE JOINT SNAP=LOCKS. .
3.5 LARGE STAINLESS STEEL PIERCING: WASHER ({/?“
3,6 AUST PROOF MOUNTING. HARDWARE»_T
3.7 CaARTONZ U T
3,741 3 GOLOR DISPLAY = T o
3 7 2. SazE, 2m3/8” % 5»:/2“ X 62~!/”“ (Appncxg 1,025 cue
PAGE | oF 2.
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3o ME&HANlCAL:FﬁﬁTURES'

368 PACKAGINGS
309  CoOMPARISON?

AT T LT LT T

RONFIDTNT AL e

P S A Rt S I

e CDLQR ABanarn 3 (cont

AND COLOR RANGER IO

b TaBULATED PERFOHMANQE*'

ﬂ

(comvn)

UnNET CARTON : CTER
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- MANUFACTURERS REPRESENTAT"IVE

14663 Arminta St

July - 25, 1966 ~ Van Nuys, Calif. 91401
: ' STate 2-9421

John Lineman :
Blonder-Tongue Laboratorles
‘9 Alling Street. :
Newark, New Jersey

Dear John:

I attended the AIBTR (American Institute For Better Tele-
vision Reception) dealer kickoff meeting Wednesday night,
and 1 thought you might like to know what they are doing.

It was a very well attended meetlng. Most of the two step
distributors were there as well as about 500 to 700 dealer
people.

Clancey from JFD made a very nice speech and representatlves
from all the antenna manufacturers that belong were present.

I think we got about as much good out of the thing, because
there was very little mention of antenna brands, and I made
sure all the distributors saw my face. Antennacraft doesn't
belong to the association, but their rep was there too. All
the T.V. channels, UHF and VHF will be putting on free 60 _
second spots pushing new antennas for better reception. They
will tell people to call Operator 25, Western Union, after
each spot, to get the name of a member dealer near them.
Operator 25 has a list of dealers by area and will, on a rev-
olving basis, give the caller two dealers to call.

All sort of advertising material, 1nc1ud1ng bumper stlckers
w111 be poured into dealers hands.

This is g01ng to really give the antenna bu31ness a shot in
the arm. I'm crying in my beer because the majority of our
dlstrlbutors have not yet had the use of the antenna vehicle
and won't have until the end of August, which w111 be when

‘ the main push is over.

LP/pjm

Enclosures

¢c¢ - Graham Sisson
Mike Stobin
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