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Sl$JECT: SPIFF PAYMElNITS

FROM: JERRY BALASH DATE: JUNE 15, 1966

----------------------------------------
INTEROFFICE MEMORANDUM

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

,,~

He infoJ;UiS.
him that" we
program had

I personally feel this was a poor way to handle this, especially
in view of the fact that this customer is a local phone cal I: 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.

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

JNB:dd

f
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~~EMO TO:

FRm~:

DATE:

JERRY BALASH

JOE DOLAN

FEBRUARY 23, 1966

SUBJECT: CONVERTER & ANTENNA DEMONSTRi\T I OIiS L FLORI DA AREA ::J

--------.----------------------------------------------------------------------

ARR I VE D JACKSONV I LLE AREA FEBRUARY 8 1'1 TH ANTENNA TRUCK. MET 1'1 TH REG I ONA L
REPRESENTATIVES AND SOUTHEASTERN REGIONAL SALES MANAGER TO PROMOTE THE SALE
OF CONVERTERS IN CONNECTION I'ITH THE OPENING OF A NEW UHF STATION, CHANNEL 17.
V/HILE WORKING ALONG ,11TH TNE AREA DISTRIBUTOR, elEETINGS WERE HELD AT VARIOUS
DEALERS TO EXPLAIN AND SHOl' HOI' B-T CONVERTERS WERE MORE SUPERIOR IN EVERY DAY
USE IN COMPARISON TO OTHER COMPETITIVE PRODUCTS. ON FEBRUARY 9, A JOINT MEETING
WITH JFD EI ECTRONlc~ ALLIANCE AND B-T ,lAS HELD I'ITH THE AREA DISTRIBUTOR AND
HiS DEALERS AT CHANNEL 17 TO FULLY EXPLAIN OUR PRODUCTS, AND THE NECESSITY OF
THEM IN ORDER TO RECEIVE CHANNEL 17 INTO THE AREA HOMES. AFTER A VERY SUCCESS­
FUL MEETING, I'E HEADED TO FORT PIERCE TO HOLD A SiMILAR MEETING WITH FLORIOA
ELECTRONICS AND ITS DEALERS ON FEBRUARY 10.

ON MONDAY, FEBRUARY 14, 1 MET ERNIE SISSON IN SARASOTA TO DEMONSTRATE ANTENNAS
FOR Dow ELECTRONICS TO HiS OEALERS. DEMONSTRATIONS WERE HELD FOR DEALERS IN
THE POOR SIGNAL AREAS OF SARASOTA, AND B-T ANTENNAS WERE TESTED AGAINST OTHER
MAJ<ES FOR THE DEALERS BEr~EFI T. USI NG THE FI ELD STRENGTH METER, WE SHOWEO THAT
THE B-T ANTENNA COULO 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 IN TRYING OUR ANTENNA. A MEETING WAS THEN HELD WITH
Dol' ELECTRONICS, AND THE ANTENNA ORDER WAS SIGNED.

DEPARTING FROM SARASOTA, WE HEADED FOR CYPRESS GARDENS. WEDNESDAY MORNING WE
TOOK FIELD STRENGTH READINGS ON ALL AVAILABLE CHANNELS FOR A NEW MOTEL MATV
SYSTEM. THAT AFTERNOON I'E HAD A MEETING WITH BILL HOLBROOK OF HAMMOND
ELECTRONICS TO DiSCUSS DISTRIBUTOR PRODUCTS. DUE TO A LACK OF TIME ON HIS
PART, WE PROMISEO TO SENO HIM A DISTRIBUTOR PRODUCTS CATALOG FOR HIS USE. WE
THEN DEPARTED ,11TH THE TRUCK FOR JACKSONVI LLE TO HAVE A MEETING \'1 TH JIM BRYAN.
AFTER DISCUSSING THE HANDLING OF MORE B-T PRODUCTS, AND THE CURRENT SALES OF
B-T (ONVERTERS IN THE AREA, WE HEADED FOR ATLANTA. ERNIE SI~SON~HEN TOOK
THE TRUCK FOR USE I N HI S AREA AND FURTHER DELI VERY TO NEW ORLiEANS, AND TEXAS.
I THEN PROCEEDED TO RETURN TO THE HOME OFFiCE.

JOE DOLAN
FIELD REPRESENTATIVE

JD:MED
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United States Patent Office
1

3,210,767
Patented Oct. 5, 1965

2

I

3,210,767
FREQUENCY INDEPENDENT UNIDIRECTIONAL

ANTENNAS
Dwight E. Isbell, Seattle, Wash., assignor to The Univer­

sity of DUnois Foundation, a non~profit corporation of
IUlnols

Filed May 3, 1960, Ser. No. 26,589
15 Claims. (CI.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 length 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 dneroduces '8 phase reversal
of 180 0 between connections to successive dtpcles,. The
antennas of the invention provide unidirectionaliradia­
tion patterns of constant beamwidth and nearly constant
input impedances over any desired bandwidth.

The invention will be better understood from the fol­
lowing detailed description thereof taken',in conjunction
with the accompanying drawing, in which:

FIGURE 1 is 'a schematic 'plan view of an -antenna
made in accordance with the principles of the. invention;

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

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

Referring to FIGURE 1, it will be.seen.thatthe an­
tenna of the invention was composed: 0faplurality of
dipoles ,10, 11, 12, etc., which are coplanar end in paral­
leI, side-by-side relationship., 'It will be 'noted that the
lengths' of the successive dipoles and the-spacing between
these dipoles is such that the ends of the Idipcles fall on
a 'pair. of straight lines which intersect and forman
angle ct. In the' preferred embodiment. the antenna is
symmetrical about a line passing through the; midpoints
of the dipoles, as shown.

The antenna is fed at its narrow end from a conven­
tional source of energy, <iepicted 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 producing ,. a 'phase reversal
between such connections. "

The 'lengths of the' dipoles and the 'spacing between
dipoles: are related by aconstant scale, factor T defined
by the following equations;

LCn+l) .1..Su,+l)T=--=---
i; .1..Sn

where T is a constant having a value less than 1, Ln. is
the length of .any intermediate dipole in the array, L(n+l)
is the length of the adjacent smaller dipole, ASn is the
spacing between the dipole having the length 1", and the
adjacent larger dipole, 'and .1..S(ntl) is the spacing between
the dipole, having the length Ln. 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 1% to the' dipoles forming .the array
are defined by the equation:

X(n+l)
T=~

where Xn is the distance from the base line 0 to the dipole
having the length Ln., X(ntl) is the corresponding distance

from the base line to the' adjacent smaller dipole, and e­
has the significance previously given.

The radiation pattern of the antennas of the invention,
having the geometrical relationship among the several

5 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 l.

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

10 this antenna the balanced Ilne consists of two closely­
spaced and parallel 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 19a, 21 and 21a, etc. It will be noted that each

15 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

20 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 c(}-

25 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

30 means ofa coaxial cable 22 positioned within conductor
18, the central conductor 23 thereof extending to ,arid
making electrical connection with conductor 17 as .shown,

As an example oLtheinvention, an antenna of.- the
type shown in FIGURE 2 was constructed using' 0~125

35 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 con~i.lctors. The antenna .was

40 defined by the 'parameters T=O.95 and ee-zu". The ail­
tenna had a ,total of ,15 dipoles, with the longest: dipole
elementbeing 21,/z" long, while the shortest elementiwas
one-half of this .length, or' 1,%". The array was 7H"
long. .

45 Typical radiation patterns for the above-described
antenna, in the E,'plane and the H plane' are shown in
FIGURES, 3 an~,4> respectively. ,These' patterns ~ere

found to remain essentially constant over the baniiof
about 1100 to 1800mc./sec. The minimum front-to-

50 back ratio over this band was 17 db and the directivity
over the range from about 100 to 1750 mc.Zsec.iwas
better than 9 db overisotropic." ", ":

The performance 'of the above-described antenna
clearly Indicatea.that the antennasof the inventionpro--

55 vide excellent rotatable beams for use particularly i~ tile
HF to UHF spectrum.. In comparison to, the well-known
parasitic types, of ,antennas which bear some, resemblance
to those of the [invention, such as the, Vagi array; the
antennas of the-invention provide a much wider, b;'and~

60 width with essentially comparable directivity.. ~~vap~

tageously, however, :the antennas of. the. invention heed
no adjusting for 'their pertormanceover a. wide b:atl~.
width, compared, to the parasitic types,' which ~ust,.~

65 adjusted by cut-and-try procedures' for each trequency.
Further experimental work with oth~r. antennas"sbpi1~r
to 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 abe·

70 tween about 20° and 100°, with Thaving a value betw~n
about: 0.8 and about 0.95., 'Yhenthese parameters have
values: within the preferred ranges the antennas were
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being given by the
4

adjacent dipolesments in any two
formula

l(n+l) = '1'

1.

where In is the length of an element of any dipole inthe
antenna, hn+l) is the length of an element in the adjacent
smaller dipole and T' is a constant having a value less than
I, the spacing between said dipoles being given by the
formula

where .6.Sn is the. spacing between the dipole having the
element length In and the adjacent larger dipole, .6.S(n+l)
is the spacing between the dipole having the element
length In and the adjacent smaller dipole, and T has the
significance previously assigned.

7. The antenna of claim 6 wherein T' 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 ofparallel
25 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-

30 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 said connected
end to the other end.

35 10. An antenna system for wide-band use' comprising
a .plurality of substantially ,parallel conducting. dipole
elements arranged in substantially collinear p~irs,:. the,
opposite-dipole elements of each pair constituting dipole
'halves, a two-conductor balanced feeder having one con-

40 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 conductbr,}djacent
dipole elements being reversely connected. to different con­
ductors of the feeder, said dipole elements being selec-

45 tlvely spaced along and substantially perpendicular to
said feeder, the elements of each pair being :0£ ;substan~

tially equal length.. adjacent dipole elements :of~ifferent

pairs differing in length with respect to each o~erbya

substantially constant 'scale factor, the selective spacings
50 between adjacent dipoles generally decreasing 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.

11. An antenna system for wide-band use comprising
a plurality of substantially parallel- conducting dipole
elements arranged in substantially collinear pairs, the op­
positedipole elements of each pair constituting dipole
halves.ra two-conductor balanced feeder having one .con-

60 ductor connected to each of said elements at substantially
the inner end thereof, each of said dipole halves ina 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-

65 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 a
substantially constant scale factor, the selective spacings

70 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 said scale

LCn+l)--y;;- =T'

3
found to have essentially frequency independent per­
farmance 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- 5
mentally that the longest dipole element should be ap­
proximately 0.47 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, 10
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 15
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- 20
side relationship, the ratio of the lengths of any two ad­
jacent dipoles being given by the formula

where Ln is the length of the longer dipole. of the pair,
L(n+l) is the length of the shorter dipole, and T' is a con- 55
stant having a value less than 1, the dipoles in said array
being fed in series by a common feeder which alternates
1800 in phase between successive dipoles;

4. The antenna of claim 3 in which the angle « has a
value between about 20 0 and 1000 and the constant 1"

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 1800 between the connections
to successivedipoles.

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 elements, 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 ill opposite directions perpendicular to
the .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- 75

where Ln is the -length of any intermediate dipole in the
array, Lte.rn is the length/of-the adjacent smaller dipole
and T is a constant having a value less than 1, the spacing
between said dipoles being given by the formula

.6.8(11+1)
/i8

n
=1"

where ASn is the spacing between the dipole having the
length Ln and the adjacent larger dipole, .6.S(n+l) is the
spacing between the dipole having the length L, and the
adjacent smaller. dipole, and T has the significance previ­
ously assigned, said dipoles being fed in series by a corn­
mon feeder which alternates in phase between successive
dipoles.

2. The array of claim .• 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 C( at its vertex, the ratio of the
lengths of any pair of adjacent dipoles being given by
the formula



'-."-"".'"':!''''';<.'''

3,210,767

HERMAN KARL SAALBACH, PrimaryExaminer.

GEORGE N. WESTBY, ELI LffiBERMAN, Examiners.

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 of three pairs of substantially parallel and
coplanar linear conducting elements arranged in substan­
tially collinear pairs, each pair of elements comprising
the halves of a dipole, a two-conductor feeder, one con­
ductor of which is connected to each of said elements
substantially at the inner end thereof, adjacent parallel
elements being connected to 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 to the other substantially in accordance with a
substantially constant seale. factor within the range from
about 0.8 to 0.95, each dipole and the feeder between it
and the adjacent dipole constituting a cell, the cell dimen­
sion from the inner end of one dipole to the outer end of
the next smaller adjacent dipole also generally decreasing
from one cell to' the next in the direction from the
longer to the shorter dipoles 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 location of the shortest of
the dipoles.

•

I

5
factors have values within the range from about 0.8 to
about 0.95.

13. An antenna system for wide-band use comprising
an array/of at least three linear substantially parallel
conductfug dipcles.. each dipole being composed of two 5
opposite substantially ... collinear conducting elements, a
two-conductor balanced feeder having one conductor con­
nected to each of said elements at substantially the inner
end thereof, adjacent parallel dipole elements being re­
verseIy connected to a different conductor of the feeder, 10
the two elements. of each dipole being of substantially
equal length 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 15
a generally decreasing manner in the direction of de­
creasing element length, and means to connect the feeder
conductors to an external circuit at substantially the loca­
tion of the smallest dipole elements.

14. An antenna system for Wide-band use comprising 20
a minimum of three pairs of linear' substantially paralle1
conducting elements arranged substantially coplanarly,
each pair being substantially.collinear and comprising the
halves of a dipole, a two-conductor feeder connected' to
the' inner ends of said collinear pairs of elements,ad- 25
[acent parallel elements being connected to different con­
ductors of the feeder so thattbe halves of the dipoles
connect to different conductors of the feeder' and ad­
jacent dipoles are reversely connected, the halves of each
dipole being substantiallythe same .length, adjacent dipole 30
elements being selectively spaced from. each other along
the .feeder, the length of the' successive dipole elements
along the feeder decreasing in 'accordance with a substan­
tially constant scale factor, each dipole and the feeder
between it and the adjacent dipole constituting a cell; the 35
dimension of the several cells measured. 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 asubstantially constant scale 40
factor so that the combination of cells provides a sub­
stantially. uniform wide-band response, and' means to
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X(n+l)
T=~

where Xn is the distance from the base line 0 to the apex
of -the v-element having the arm length In,.XCn+l} is the
corresponding distance from the base line to the'. apex
of the: adjacent smaller v-element, the T has the sig-

55 nificance previously given.
The radiation pattern of the. antennas of the invention

having the geometrical relationship 'among .the several
parts, as. defined-above, is. unidirectional lin the negative
X direction, .i.e., extending to the. left from the narrow
end of-the antenna of FIGURE. 1.

The use of V-elements in the antennas of the. invention,
rather than dipoles, Increases the directivity of the: inven­
tion and also permits.more effective utilization of a given
antenna since the same structure can be used in several
frequency modes to achieve coverage of. different: fre­
quency bands. In the special case ,of·an antenna Ihaving
straight dipoles rather 'than v-elcments ··(i.e~;;,when

t,lt=1800), the effectivefrequency rangeIs that in which
the low Emit corresponds to thatfrequency ,in whi<;h the
largest dipole in the antenna is about 1,6 .wavelength long
and the upper frequency limit to that frequency in: which
the smallest dipole in the 'antenna is about % wavelength

substantially parallel to each other. It will be noted that
the lengths of the arms. of successive V-elements and the
spacing between the apexes of the elements are such that
the extremities of the elements fall on a pair of straight
lines which intersect to form an angle a. In the preferred
embodiment :0£ the invention the antenna is symmetrical
about a line passing through the apexes of the V-elements,
as shown.

The antenna is fed at its Darrow end from a con-
10 vel1tional source of energy, depicted in FIGURE 1 by

alternator 16" by means of a balanced feeder line con­
sisting 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 producing a phase re-

15 versa! between such connections.
The lengths of the arms in the antenna, and the spac­

ingbetween the v-elements, are related by a constant
scale factor T defined by the following equations:

l(n+o .1.SCn+I)
T=T="1ls----;;-

where T is a constant having a value less than 1, in is the
length of an arm in any intermediate .v-element In the
array, ICn+1) is the .Iength of an arm in the adjacent

25 smaller V-element, the subscript n designating the nth
arm running in an order from Iargerto smaller, LiSn, is
the spacing between the apex of the V-element having the
arm length in and the apex of the adjacent larger -v-ele­
ment, and L\S(n+l) is the spacing between' the apex of

30 the,V-element having the arm length In and the apex of
the adjacent smaller v-element. '

The arms of the individual 'v-elements forming the
antenna array are inclined to. point in the, direction of
decreasing -v-element size so thattheapex of each of the

35 elements points in a direction away •from the angle tt

formed by the lines passing through the extremities, of
the, individual v-elements.

The angle formed by the arms.of a V-element is desig­
nated as f. It-will be seen that whenthe angle fis,equal

40 to 180°, the antennas of the invention m-e identical with
those described by Isbell in tbeapplication mentioned
above. In the instant inventionshowever, the angle 1f;
preferably has a value between ~~out 50°, and 150°.

It will be. seen from the geometry of the invention as
45 given above that the distances from' the base line 0 at

the vertex of the. angle 0: to the rtj:lexeS of the 'v-elements
forming the array are defined by theiequation:
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Filed Sept. 30, 1960, SCi'. No. 59,671
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This invention relates to antennas and more particu­
larly it relates to antennas 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, 19'60, there are described cer­
tain antennas comprising coplanar dipole array's. 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
antennas also having a unidirectional pattern with a dlrec- 20
tivity comparable to a Vagi array. As described in the
aforementioned application, these arrays comprise a num-
ber of dipoles arranged in side-by-side relationship in a
plane, the .lerigth of the. dipoles and the spacing between
adjacent dipoles varying according to-a definite mathe­
matical formula,· with each of the dipoles being fed at
its midpoint by a common feeder which introduces an
added phase, shift of 180° between connections: Ito suc­
cessive dipoles.. The dipoles. which are used to make up
the array vary progressively in length, the longest dipole
element being about 1,6 wavelength long at the low fre­
quency limit of a given antenna's effective range iand the
shortest element being about % 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 (he effective frequency range of an antenna
of fixed size may be extended by inclining thedipoles of
Isbell to. f?rI11.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 also 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 operated 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
obviously increasing the effective frequency range-of a
given antenna.

The invention will be: better understood from the fol­
lowing detailed description thereof taken In conjunction
withthe accompanying drawings, in which the samenum~
bers are used to' denote corresponding elements in the
several views and -in which:

FIGURE:. 1 is. a schematic plan view of-an 'antenna
made in accordar-ce with the principles of {he invention;

FIGURE2is a perspective 'View of a practical antenna
embodying! 'the "invention; and

FIGUR:g3 Is e fragmentary view of animproved and 60
preferred for1Il;,·of an. antenna similar to that :shown in
FIGURE ;2, as-seen from a point directly ini front of and
above the narrow end of the antenna.

Referrin.!!;:to·F1GUREl, it will be seen, that the an­
tennas offhe invention are' composed of·u. 'plurality of 65
V-element~(~.g.;.11 and 12, each of which .co~:sists of a
pair of ar¥1s, e.g., 13 and 14, defining an, apex in the
middle of the '!-elements, saidV-elements being.arranged
in a herringbonelike pattern, The arms of a given V-ele­
ment are ~4ual in length and corresponding arms of the 70
several V~~lem~nts, i.e., the arms on the same:iside of a
line passing through the apexes of the v-elements, are

i
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long. In general, therefore,'. it may be said that. the fre­
quency range ·of the-straight.dipole array corresponds to
the mode of operation in ~hich the lengths of the di­
poles in the array are 'about% wavelength long. As
the frequency is ralsed ebove the upper limit of the 1/2 5
wavelength mode in the' dipole array, the antenna will
also be found to radiate effectively at frequencies in which
the dipoles are about % wavelengths long (the % Wave­
lengths mode), % wavelengths long (the. % wavelengths
mode) land soon. At frequencies above the half-wave .. 10
length mode; however, the radiation pattern of the dipole
array becomes multdooed and is, therefore; of .limited use­
fulness., By including the arms of the dipoleto form the
v-ejcmcrus of theinstantinvelition, it has Been found
that a -single lobe of improved-directivity may bebb- 15
tamed as the frequency is "raised from the-half-wave­
length mode through the intervening ranges to the %wave­
lengths mode.endbeyond. For each mode of opera­
tion there exists an 'Optimum value for the angle f, rang-
ing from .. 'about 114" for .the half-wavelength mode to 20
ahout,6Q.":£or the % wavelengths mode. By using .a
compromise value. tor f within this range, however, a
practicalantenna can be made to achieve acceptable per­
formance over several modes 'Of operation, thereby in­
c;reasing Irs effective.range without increasing the number 25
(jf elemcntsthereln. This result is possible since many
of the, elem~nts:£Ol1ming the • antenna array 'ate. used
at. more than 'one frequency.
' .. The :co:nstructioflofan actual antenna made in accord­
ance-wtththe.mvention is shown in FIGURE 2. In this 30
antenna the .oalacced Iine consfstsof two closely-spaced
:andpal-aUel:electrically conducting •small diameter tubes
21 'and 22V{hrch,also act as, :a.mechenlcalsupport. for
t1}e dj~ole, elements 'and to. which :arelattached the arms
'rwch i£ormt~e v-elements. of the~nv'ention. It will be 35
noted that eachof the two, arms, e.g., 23 and 24,mak­
ill~ 111",one y~ele111entis:connected to a different one of
sftid 'cQn4uc,to~s'.21' an422,. .Moreover;' considering either
one ;Q,f:theeon'411ctors:21and 22,ccm5Y'cutive arms along
We length t~yreof extend .in opposite directions. It will 40
11:l~ :s~e~'tba~~his construcuon has the effectof alternating
t#e ph:~'S\9 ().f; the oonne:ctions between. successive V-ele­
rnents,!asdeiPicted schematically in·FIGURE 1. Although
the y~~lemell~sof FIGURE 2 are not precisely coplanar,
dliIerj~·~ ther~from by the distancebetween the parallel 45
oonductors2;1 and 22, in practice.this distance is usually
srnallsothat'the arms of the v-elements are substantially
c01'htn~r and tile advantages of the 'inyention -are main·
t~ne<l",In s()me instances,howe~er, it .rnay be advanta­
geou~ t:obend, tbe individual:arms, e.g., ':~7 and 28, close to 50
the. pOlmi,,of .'Iattrucbment to ". thefeedeJ,"lil1e, as shown in
FIGURE 3< so as t~ pooition alItheams in the same
plane., ,The antennas,:of FIGURES 2 -and3 may be con­
veniently fed:t1'Ymeans,.ofa. ooaxial. 'olitble 25 positioned
within ,conductor2:l" the9uter conductor of the cable 55
making: e1ectri:ooI' c()ntactwith •'conductm 21 .and the
centralcondlfctol' ,26:of the oable'extertding to and mak-
ing eJectrk~ :oonnect~on with ,conduetor,22, 'as sh(~wn.

The .. ante.gq:as of the invention may ,also be· fed by a
ba1aIlced tW9,'W~rejine w:hich lis:twist~d between ele~ 60
mentsto achieve "the desired pbase,}evert>al. Othe~ meth~

od~o~'~chi~ving the 'desir{fd phasLl1K 1n~y be emp~oyed,
e.g., tliatlsmission line loops or stubs,.

As~exampleof the invention, an-antenna of the type
shown: in FIGURE 3 was,oonstI"ucted using 0.125" di~ 05
I8lneter::~ublingfor: the. ha1aJ?'ced line and 0.050" .diameter
wire ~o[ the:'am:sof the.y~eleII1ents. The arms were
soldered, to:the .feede'fline .. ,and :$e· 'array was fed. by a
minIa;tureicoaxial. ,cable inserted ,into :Qne of the conduc­
tors of'the?alancedline. The antenna had 25 arms, the 70
largest· of wbich. !was 1 .ft.: long :rwith the shortest. ;,being
'rubo'Ut 3%" .long. The antenna was further defined by
the tparame.tetsT:'=O.95 'and f:=;7'n" , This antenn,a.cx~

hiJbitedtypioal,directivtitygains ranging from 12, Qoover
isotropic ill the % wavelengths mode tn 17 db in the % 75

4
wavelengths mode, with. essentially constant.input imped­
ance within each mode.

Except. with "respect ·to the' angle .ofindination of" the
erms of. the V-elements, the. parameterswhich define the
antennas of the invention are essentiallysimilarto.those
of the.corresporiding straightdipole arrays in which the
arms extend.at right angles from the feeder Iines. Thus,
the parameter v preferablyhas 'a valuebetwen about 0.8
and 0.95 and the angle a suitably r-anges between 20" and
100" . Moreover, the upper end 'lower limits ofthe 'band­
width for the'~ wavelength 'illude of operation can be "
adjustedas desired by making the longest v-olement CO!r­

respondJn length to aboutSo wavelength at the lower
limit and. the .shortest. V-elemcnt to about % .wavelength
at the upper frequency limit.

In addition to its use as adirect radiator or receiver;
the resonant-v array of the invention ... has: severalvad­
vantagesover otherantenues currently used as primary
feeds.for parabolic and other' retlectors.iJts .independence
o.f:frequency m any single mode assures constant. ,iIlumi­
nation 'Of the reflector. Moreover, the input impedance
remains essentially independent of frequency so. that no
tuning ,is required as the frequency is vaned.

The foregoing. detailed description hasbeen given for
clea:rnessofunderstandin-giJnlY,and no unnecessary Iimi­
rations should .be .lindocstoodthenJrom, as modifications
will be obvious to those skilled ui the art.

What .is-clalmed is:
1..A broadband unidirectional-antenna comprising an

army of.a plurality orv-ctcments fn a planar herring­
ibondike,arrangement,e-ach of said etemcrue having a
pair ofequal arms defining an apex, the apexes of said V­
elementa Iying on· a straight line, the. corresponding arms
of .said 'elements progressively increasing .in .length and
spacing, the extremities. 0.£ the arms of said v-elemcnts
substantially falling on a V-shaped line forming an angle
a at its vertex, the apexes 'Of &aidV-elements pointing
in a dlrectlon away from the vertex of 'said angle IX, the
ratio of the arm lengths of any pair 'Of adjacent v-ele­
menta being given by the formula

l(n+1JT=T
where In is the length of an arm in the larger of said
pair of v-elemente, l(ri+l) is the length of an. arm in the
adjacent smaller v-elcment of said pair, the subscrlpt u
designating the nth arm running in ranorder from Iaeger to
smaller, 'and T is 'a constant having avalue Jess than 1,
the 'spacing between· the apexes··of said .V~elem.ents· being
given by the formula

t.S(n+1)---=T
ABo

wheretlSn is thespa'Oingbetween the V-element having
the arm length In ,and the 'adjacent larger V~el'ement,

t.S(n+l) is the:spacing between the V~e~ement having the
«lIm length In and the 'adjacent smaller V~il.ement, and T

has the significance previously assigned, said V"elements
being adapted to be fed as a grlOurp, fl"opl the small end
of the·· individual.· V-elements, fed at the apexes thereof
by a 'common feeder which introduces an additional 180"
phase 'shift between' sUacessive V-elements.

2. The antenna 'Of claim. 1 wherein the angle formed
by the ,arms of ,any ,V-element lat the apex tliereof has .a
value within the range fliom,abo'llt SO" tn about 150".

J. The antenna .of claim·1 which is symmetr,ioal· -about
a line passing through the apex of' each V"element there­
in, and in which the 'corresponding wms of the V-ele­
ments ,are 'Pwallel.

4. The antenna ofdaim 1 in whi'eh the 'angI,e a has
a value between about 20" and 100" and the constant T

has a valLwbetweenaboufO.8 andO;95~
5. A ib[oa:dbandlm.Idirectional antenna comprising a

ibalanc!ed feeder line consisting of two cIoselyspaced,
straight and parallel c(mductorrs, 'a plura:lity of substan-
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6
tlori between each of the V-elements and one of the feed­
crs at the inner end of the dements, 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 feederconnected thereto in
the region between one dipole pair and the next adjacent

10 dipole pair 'Constituting.a. cell, thespacings between the
dipoles as connected to the feeders differing from each
other also by 'Substantially the same common scale factor,
the scale factor being so chosen that the combination of
dipole lengths and spacings, providing the several .cells

15 have a substantially uniform wide-band response over sev­
eral frequency bands bearing substantially harmonic fre­
quency relationships to each other, the connection be­
tween. the feeder and the' dipolesbeing made in such a
mariner that the directive gain of the antenna increases

20 with operational shift from-one hand to another hand of
higher frequency; and means to connect the feeder toan
externalcircuit at a location substantial,ly removed·:firom
the longest of the V-elemenra in the direction of the
smallest of the V-elements.

10. An aerial system for wide-band-use including an
elongated two-conductor-balanced .feeder, a plurallty of
herringbone-like conducting v-olemcnts plenaray arranged
and spaced along said feeder, .. each of the elements having
a pair of arms of equal length depning substantially an

30 apex with the. apexes of the plurality of v-clemcnts all
lying in a substantially straight Iine, aconnection between
each of the v-elements and the. feederto terminate the
elements substantially at the feeder, the two V-elements
forming each peir 'constituting dipole 'halves, adjacent di-

35 pole sections. of the plurality being: connected to different
feeders 'and the dipoles being :relatively epaced. so. that
the spacings between successive dipoles differ from each
other by substentieljv a common •• scale factor, adjacent
dipole sections having different electr~oal lengths, each

40 dipole and the feeder connected betweenIt and the ad­
jacent.dipole constituting a ceil, the lengths of the, dipoles
increasing from end of may where spacings between ad­
jacent dipoles is less to end of the arrey where adjacent
dipoles.are spruced the greatest:dis~ance~ the spacings by

45 the scale factor varietion betweenedjeccnt dipoles. being
such that 'a combination of the various dipole lengths and
spacings provides a 'substantially: uniform wide-band, re­
sponse. over several frequency ~andS1:>earingsubstan"

tially harmonic f.requencYirelati0n,ships to each other, the
50 connection beingmade in such a manner that. the <direc­

tive gain of the antenna Jecreesescs the operetion.sblfts
from one band to another band o:fhigher frequet;lcY"and
means to connect the feeder to an external circuit at 'a
location substantially removed from the longest Of ;the

55 V-elements in the 'direction of the smallest of the V-ele­
menta.

65

5
Hally coplanar V-elements, each V-elementcomprising 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-element. to one of Mid conductors, the other of
said arms being connected directly opposite. the first. to
the other. of said conductors, the arms of any v -element
extending in opposite directions at .an acute angle to the
plane determined iby said conductors.consecutlve arms on
each of· said conductors extending on opposite sides of
said plane, the ratio of the lengths of the earns in <adjacent
v-clcmcnrs being given .by the formula

l(n+ll
T=7

where in is the Iength of an arm ofa v-element, i(n+l) is
the Jength of en-arm in the adjacent smaller v-element,
the subscript n designating the xth-erm running in an
order from-larger to 'smaller, 'and 7 Is a constant having
a 'Value less tban 1, the spacing of the apexes of the V-ele­
ments along said feeder line being given by the formula

.6.S(n+l)
.6.S

n
=7

where .6.Sn is the spacing between the v-element having
the arm length in and the adjacent larger v-element, 25
.6.S(n+l) is the spacing between the-v-element.having the
arm length ·inand the adjacent smaller. v-element..and v
has the significance previously assigned.

6. The antenna of claim 5 :in which the angle formed
by said aems with theplene determined by said feeder
line, nieasUited in a plane perpendicul,artosaidplIDle,
has a value between 'about 25 0

. and about 75 ".
7. The antenna. of claim 5 in which. T has a value of

about 0.8 to 0.95. .
8. An aerial system 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-eleanents forming a
pail" constituting dipole halves, the'connection from each
'adjacent dipole section being-to a different feeder, said
V-elements being selectively spaced from each other, each
v-elcmcnt of each pair having arms of. substantialiy equai
length substantially defining ian apex .with the 'apexes of
the plurality of v-elemente 'all lying in substantially a
straight Line land terminating 'at the feeder,the .said di­
poles or each pair being 'of different, electrical lengths
with successive dipoles differing in electrical length with
respect to each other· by .substantially the same scale
factor, each dipole and the feeder between successive di­
poles constituting a cell, land the selective spacings be­
tween adjacent dipoles decreasing from .one end to the
other with the greater spacing belngbetween the longest
dipoies and being such that the combination of dipole
lengths and spacinJgspmvides a .suostantlally 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 fneuch a manner that the directive
gain of the antenna increases as operation shifts from 60
one band to an adjacent band of higher frequencies, and
means to connect thefeeder to an external circuit at a
location 'Substantially removed If'I1Om· the longest of the
V-elementsend iin the direction of the smallest of the V­
elements.

9. An 'aerial system for wide-band use including a two­
conductor balanced feeder extending in a 'selected plane,
a plurality of herringbone-like conducting v-elements
planarly 'arranged 'and spaced along the. feeder', each of
the elements having, 'a pair of 'aTInB of substantially equal 70
length defining substantially en apexwlth the-apexes of
the pllJ!Ilallity of V~elements a1:1 lying in substantially a
stiiaight line and all te:runinating at the feeder,· a connee--

"I
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HARRY A. GILBERT
---_.,_.~.

J!_~~NDER-TONGUE LABORATORIES, INC.
9 ALLING STREET, NEWARK, NEW JERSEY 07102

PI.EASE RETURN rnts

TO

.. Mr. Robert H. RiI!e,-,s>..--~,

Rine s & Rine s
~~"~l"'sro;-"'Tmosf-omce Square
-- B0s1;6n-,-M-a-s£ •

[)/\TE .. _

We have a call in to your office •• to get your clearance re paying the
enclosed bill. Will do so as soon as you give us the word.

Enclosed are copies of correspondence received from Allied Radio today.

Please advise.

Hi Bob:

RECEIVED
MAY 2'11966

RINES AND RINES
.~O. TEN POST OffiCE SQUARE, ~OSTON

SIGNED

ADDRESSEE ~ RETURN WHITE COpy



• 4lll£0 RADIO CORPORATION

1'1- N. CAMPBELL AVE .. ' C .... ICAGO. ILL. 60680 . PHONE: HAYMARKET '.6800,

May 20, 1966

Blonder Tongue
9-25 Alling street
He'dark, New Jersey

Attn: Mr, Harry Gilbert

Dear Harry,

The attached statement represents initial legal costs
of the University of Illinois suit against Allied Radio
for selling Blonder Tongue Antennas.

Per your letter of April 5, 1966 please make a check
for the amount shown payable to Allied Radio... Send this
check to George Petitt who willJ:i'lturn deliver it person­
ally to me.

Kindest personal regards.

ALLIED ;JelL;;/
lensky I

uy, r .'
lceting Division"

•

FW/av

CC:
G. Petitt
D. Helhoski
R. Hinsch

. Attached

RECEIVED
MAY 241966

RINESAN D. RIN£S
~O. TEN POST OffICE SQuARE, DaSTa~
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& MCCORD DR

April 30, 1966

Allied Radio Corporation
c/o Haurice L. Davis
33 South Clar],,: Street
Chicago, Illinois 60603

r:fiU\
TO HOFGREN. WEGNER.~STi::LLMAN

2200 OPERA BUILDING

20 NORTH WACKER .Qr~IVE

TELE~HONE_FINANCIAi;;,- 6-1630

CHICAGO 60606

L

, ::: '" -.,'" '--~-; -: --,:;,::' .-:: -_:' :'~ - ': ',,:' ',-:",'.' ':,<.,'.: ::.:'>.;:> --,~- -, ",-: ..:-~ -', ',"< ,'.,:, ':- ,:, ",'<' "," -.' "-,

Services - r-e University of Illinois Blonde:r Tongue
and Allied Radio suit including nego­
tiations, and preparing stipulation
to extend time to answer, etc.
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I' .•
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;::/f!!b)V!g,, HARRY A. GILBERT

BLONDER-TONGUE LABORATORIES, INC.
9 ALLING STREET, NEWARK, NEW JERSEY 07102

Pl.EASE RETURN TN/S

e:'~ ,J ~,,:~ l
=;5"~G' F"~~(~~A~~

___-"MIiJ.,I:--RotLe.rL);:Hc..~nRiJJ·nwe"'s, -
Rines & Rines

5UBHCT

No. Ten Post Office Sq.
----IBustolI,Ma-s-s:-::-.-----------

JFD Patent Infringement

..
~

o•

..
"..-e
"Harry Gilbert wanted you to have the enclosed copy of a

conversation between [erry Balash and Skip Womack of
Sacramento Electronic Supply re patent infringement.

ORIGINATOR - DO NOT WRITE BE

Dear Bob:

~~_.------------------

MAY - £1 1963

RINES AND RiNES
,~O. TEN POST LFFiCE i JUAhE. r JSTON1

103 SR ADDRESSEE - RETURN WHITE COpy



To: I. S. Blonder
B. H. Tongue

"

INTEROFFICE MEMO

Date: November 4, 1965

Subject: Conversation with
Ed Finkel of J. F. D.

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
~Jll! "impromptu" meeting.

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 costs. Mr. Finkel then stated 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 his comments.
The impression I received was that this was a private discussion between
manufacturers with an attempt to control the profit margins realized in the market
place.

HAG:dal

[ Ha­
/
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In Case Of Emergency Notify:' Relationship

MW{f£L- BA/..A~(C\ w' FE'
lUgh School Name, - ':,

At'end.d: 7'J<!' IJJ .rr f'ltNTIJ "I

"Name, Location.',,--

.1._.1 . ••• .
fJ'Il r (f. eF '"rFlit!·

,

,

Artides Published: (Titles, dates and names of publication~), "";,':'::,:"',,:',',

, ,

Professional Licenses and Memberships in Prcfessioual Sceieties:-

e, IJ -<Jee. B.',,'~

(Give dates .and number?f patents i s sued cr pending)

1#47...',('11»;"'1'
S""Yo c'4~/;'5tf.er;Y!ff'1Jill/SIC!

~ .' " I
Z Scholastic Honors . .: HoncrerySccieties '" ':" Extent of self financing in college:,>" .":,' I:c
:: I

~ Lilt Extra-cu'licula, Activi';••:, Subjeces 01 Th eses WI'tren" I . ,

%1
~ OTHER TRAINING: (Apprenl:~e~hips,Technical & Trade Schools, Milita~y & Service Schools, Special Courses Attended)'" ',>'...
-eu
:::l
I:>
w

Patents-Issued:

Hobbies:
,

I

.

,,] Give Details:

I
Serial No.

r) 2111 /<!(

Type of Discharge

IhY(d~lItiU

I

>- Present

'"-e Pase..
:i
:ii,

" .

Selective Service Clanifieatlon' Member of National Guard, or Reserve Unit?
Ydt',(lIrY

Branch of Service, jDates of Service

Alf'i1'J<-I /q,j:>;," /?</"?
Describe your'duties in Service:-,'

:Ut /t1/Yr.R'-I

..' . , . Recent col1c:rIt",ef,;:eea;;d"'u::;at"'e"'.",8",iv",e..:n",."m".s=of:...f",n"cufl.:;ty:...m=.m'iibc;eOilSr.;';;;;;,-;;;T.;;r.;~=__T'__""J;;;';;;:--,---1
'," Name '..' -",;,~ddressBuslRessor Protesston

8
%
\IJ ' .

; - .
. ',.. . ' .
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Salary, on Leavrifg.~: -
SS_E peL~_, '

Divieicu & Dept•
.51JG5S'

P,osition on Leavins
S'_e

Name and Tide of Supervisor
PIlI/C //IC#t'<'-S ,c<Jt:Yde"A

Name aod Tide of Supervisor
/;("ffp £/eLJ-e'trw/9~-

May we contact this::employer? Yes ~No 0

Po~don on Leaving Salary 00 Leaving
~ ~",,"1J S II) J"-d ee K_

DiviSion &: Dept. one e,
iJ/'o--/ .-/7rl'

Division & Dept,

POS1tlO~on Leaving
;,;7-,

Pos!>fon on/Leaving
';>'lJI/1(;

Name and Tide of Supervisor

Division & Dept.

.Name and Tide of Supervi~or

7'//\ oJtt'7/tllI ;J

?

Starting Salary
S /~S per <!.iA

Star tins Salary Date Left

$IO/~ per 1K, btl _ (;'3

3Rt", 0 FF1crJ" ?A'O",.7i~l'I ¥- 7ed,,;,c/it:.
T.v,;«.~Tr'f '

D-epartme~

,f';l'M~L
CA-7V

Date Stene Starting Position

,f, ;',"'"1-

Descriptioo of Duties:

»« 'If
S4t.6'"S 7D

:',':, :' ". , . ':, _, , ..,' .:.':" " . " . ", "'S~.,,,", ."..', , ""." -: - .- " ',. '."., ',_ , . -. .'. ",' .,,;'_

,e'ttify th~t the abOve in'swer~ are co.rrect ~d that I'll'l;thorize ,this ors.anizad.-on to investigate any'and aU information gi~en. Any:'misrepreseatation':Jnay'be'

use fo' myd~al~;derstand that the u,e of this h'ank does not indicate there are ~,pnSitiOnS ~n ..n~:Qxethis Cnmpany.

(Signature of Applicant)



CITIZlttf

Y"s

RATE

EDUCATION

TYPE .OF WORK PERFORMED

lTION 11'1

SOCIAL,; SECURITY.NO.

MEDICAL INFORMATION

unF lle Nkt..,=....~'"".__+..,=,...:~~...+,
DATE 01" $IRTH MARITAL STATUII

4-21-25 ' ~1arried

eM NYC 1952-53 '

EXPER\ENCE

ACoRE!!JS

RELATIONSHIP

\\Tife

B·Td"E:RSONNEL. RECORD"

--------- -(iRiM"M'l-RNO:-OI'''Y'KAI1~tiIGH--_iiO:'"CiifYi"A.Ra Q,UQ
_________________IPeWitt .Q1i!!ton,NYC_____ 1942

":""" TlICcHNICAl. *CHOOL.

CA Tnstitnt.e,NYC 19M-51
COI.,L~Gl!: NO. Ol" "'.!tARS OIi.OftIEl: fOU.TI: -

liami U 1942-43

ADDRl!:SS

co",P...,..v

Same

'l'ehl!'!YBh"m [jV.!J.Ii§. Co rp. t t:l R, I~~."n Ilrl, ,111.0118 lj,e" ~!l, H!UIJ.i'IHtl Ha®ge:L J 0..000 •

1,g,!L':;rct19fI ...3.\U:1~1.'LSt, .•Tl)~ltl1Jl'!.!',""rrr~ ~•.~__ ,.RQIDJ.!J1Lll.~!',l£L _.__ ._.~__.,. 11 ,~O!l_

N Balash
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SERVICES
.......... ~ ~ - .
August 6, 1963.

Leonard LSmith . Executive Director
33 Lincoln Avenue, Rutherford, N. J.
Code 201 . VIE 3·5880

,
'Blonder-Tongue Laboratories, Inc., Newark, Ne'l Jersey. /

,/
Re: Psychological Testing and Evaluacion of ~Ir, Jerome Balash, 7355 V'oodcrest Ave"

Philadolphia 51, Pat for posiCion as um, SilleD Manager.

Ii; is our understanding that Nl'. BJ.lash is u candt.datc for the l'oettion of UHF Sales
Manager. In this posiUon, he is to direct the efforb of sevoral manufacturers'
representatives and distributol'S, but have no direct supervision of D. Gale," force.
We were speciaially r-equest.ed to chock for h1s croaUvity to set-up progl'am:.; t.o 1I100t
tho needs of ind·.tvidual lnarlwts, his social maturity, his ability to suscain interest,
and his potontial as a Product Salea M,mager concerned with promotion and planllUlg of
a product l:lne. In addition, we were to check for the traits and abilities associated
with the position of Field Sales Manager. '

In accordance with these instructions, He arraneed for the psychological testing and
depth interviewing of Mr. Balash on Thursday, August I, 1963. The elfaluating instru­
ments used were: The Personality Inventory; The Henmon-Ne.Lson Test of Mentul Ability;
The 'Wa:tson-Glaser Critical Thinking Appraisal; How Super-vive; and, the Sales I'ro.i'lct­
ion Inventory.

OUR FIUDINGS:

1. l1r. Balaflheives an excellent appearance. His physical structure, his dress, his
personal clean 1."c nc~~,' and his poise all make for the proper impression on others.
He appears in 'good llealth, ,IUh no Visible defects or deformities. He wears glasses.

He is well balanced emotionally and should experience no diffiCUlty adjustin" to
new situations and new people. Redoes not display or indicate any t endenny to be­
come easily irritated, frustrated, or repressed. ,However, he has had a record of
failing to adjust to irritatillg human situations. This has been the basis for his
participating in group therapy and private analysis during the past year and one-half.
These sessions appear to have been successful-in his making the proper'adjustments at
the present tilne. ' He understands and appreciates his past failings in this area.

5. Mr. Balash's educational background was limited'to two years of college. He
participated ill any formal educational program since leaVing school. He has
pated in the educational programs of A.E.S.

6. He has a history of r",slstinrr, authority. This appears tobe tho l'omJ):t "f II. Pl)Ql'
homo lifa - coming fl;'om !l broken home , HilJ Al;'uIII oervioa, his t'il,'st uni'l\wco,mf'ul
llla:l'1'13~e, MU h:l.!3 Qarly yearl:l of business lit'e refleo'c this as !l. passive tr<lit, At
tho present, this 11M b'1en cont.rol.Led by hio present happy mnrriil[':e (l!ld ll:lm RtllHliollS
with 'tile IlnalY<lt.

r
i
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Rl~~~R:E~~A~~~ES
No. TEN POST OFFICE SQUARE

BOSTON, MASSACHliSETTS 02109

Richard S. Phil lips, Esquire
Hofgren, Wegner, Allen, Stellman &
20 No. Wacker Drive
Ch i cago, I II i no i s,

CABLE: SENIR'

TELEPHONE HUu.uo 2-32896, 1966

Re: Material To Be Supplied By
8londer-Tongue To
Foundation and JFD

Dear Dick:

Referring to your list entitled "Blonder Tongue to get For
U/I foundation and JFD" (copy enclosed), we enclose material
collected by our client and bearing the S~le numbers (I thru'
31) that you have used in your list, as follows:

/1$';11G I and 2. In addition to material .pr-e v i oue l y supplied,
enelosed sheets numbered "I (1 2" in red with circle.

Dwg M-1552-E, labeled "3" in red.

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

5. None -Found.

6 and 7. Early antenna #5 was found and we shal I bring it
with us. I

8.

9.

See p. 85-86 of Finkel Deposition, November I, 1966

9/7/66. PUl"chase ReqUisition 33313, numbered "9".



~

R'INES AND RINES TO Richard Phillips PAGE Two

10. Robert H. I~ Ines wi I I supp Iy as much as proper
in Chicago.

II. Already provided.

12. Enclosed papers ("Competitor Product Analysis")
numbered "12". (14 graphs)

13. Enclosed papers ("Competitive Product Evaluation")
numbered" 13" (2 pages, 14 graphs)

14. 75 Park Terrace East, N.V.C. (

15. Prints C-1758-B, C-1757-C (numbered "'15" in red)
and technical reports ("15")'of July 26, 1965
and August 16, 1965.

16.

+ I '6 17.I

18.

19.

~
!, ,J..,5' 20.

21 .

None found.

Documents bearing "17" in ~ed.

10/65

To come later (some records in dead storage).

Papersnumbe"e'd "20".

None located •

22. None.

23. Jerome Cohn, 7 Osage Road, Rockaway, New Jersey
John A. Linnerrnan, 117 Fleming Court, Burlington, Iowa.

24. In addition to the material testified to by Mr. Blonder,
ads such as "Assault on Perfection" (Electronic Service
Dealer, Vol. 6, No.7, 1966) Copy enclosed and numbered
"24" •

25. For example, In "Assault on Perfection" ad ("24") front
end feed at I", 1"'(In red), "strain. rei i e f " so-called
(actually tt'ansmlssioh-line supporting member) at 2',
and mast mourrt i ng at M S i mil ar Iy on others.



,
",n·1 N E SAN e R I N EST 0 Richard Ph i I lips PAGE Three

26 and 27.

29.

30 and 31.

In addition to those identified during Blonder
deposition, and those discussed commencing with
page 23 of the Finkel deposition, those set forth
in paragraph 18 of the answers to plaintiff's
interrogatories.

Report Engineering Dept. Memo '#178, June 30, 1965,
numbered "28"(6 pages).

Robert H. Rines wi I I supp I y as much as pr-oper- in
Chicago.

Still being investigated.

lie have correlated this with Mr. Cass" lett:erof November 21,
as follows:

Cass Page
Reference

154
201
234
236
273
278-

293­
293-4
299
301
304
304 (2nd)
304 (3rd)
313-314
315

316
365

376
377
382-3

Your Li st
Number

9
10
12
13
14

We find no such search
was made.
Still be ingi nvest igated.

15
16
17
18
19
20
21

21 No documents found to
support memory.

22
31 (Still being in­

vestigated)
23
23
31 (Sti II being in­

vestigated)



•·.,,/R I N E 5 AND R I N EST 0 Ri char-d Ph i II ips

404-5·
405-6
406,.7
408
411
425-6
425.,6 (2nd)

PAGE Foul"

24, 25
26
27
28
29
30 (Still being investigated)
31 (" " " )

RHR

RINES AND RINES

P. S. \~ i II you p Iease make cop i es f'or-
OUI' files and use any system (numbel's)
you desil'e fol' consistency.

~-----------_.----
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Prepared by:
Approved bt:
Date: Februarr S. 1963

~SIGN SPECIFlCATIONl:l

AMPLI?IED ANTENNA
I

Project 1264

1. COnsumer product ~rimarily consisting ot a one tube VHF booster
(BTA) and an antenna. Designed 40 stand on top of TV set or
attached to wall near set.

2. Use light bulb (small 40 watt size) as filament dropping resistor.
Use lieht shield to reduce light output. (Marketing request)

3. Plastio case (phenolic). black

4. 3 position switch: UHF/VHF/OFF; bulb on 1n UHF and VHF positions.

,5. Two models are anticipated:
,

a. single ~Ad antenna (collapsible)
b. double i'Q,d antenna (oollapsible)

6. Price 60al(10. based on 1st year sales of 100.000 (80.000 2nd.
60.000 3rd).

? Jr1ngesrea performance on a eood TV set must at least ~ua1 that
of the best non powered indoor antenna.
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The logarithmic-periodic principle is recognized as todav's most modern
approach to TV antenna de-sign. The new Blonder-Tongue- Dart takes full
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 across the
full UHF spectrum.

POLAR PATTERN &1Odb GAIN UNIFORM ACROSS ENTIRE UHF SPECTRUM
No 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 fr-orrt-to-back ratio (more than 20 db)-equal or superior to a
stacked bow-tie over the entire UHF range. The elements are arr-anged
to provide a narrow forward beam for sharpest directivity, minimizing
ghosts and other interference. An extremely low VSWR (2:1) prevents
other causes of ghosts and smears. Finally, good impedance match on
all channels-far supertor to bow-ties-assures high uniform gain (±1
db across the entire band; ±% db within any channel) on all channels,

FUll BANDWIDTH, FLAT RESPONSE (± Y, db) ON All UHF CHANNElS.
These- requisites of good black & white and color reception are main­
tained.. Result: black & white pictures are 'live' with a full tonal range
of whites, greys, blacks; and color come through with true fidelity,

COMPLETELY PRE-ASSEMBlEO-NOTHING TO SNAP-OUT,
NO SCREWS TO TIGHTEN
Take it from the box-mount it-connect your lead, and it's ready to use.
Patented stripless screw terminals make connection of twin lead more

secure 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 ali UHF antennas-only 17" long. Its low vertical height dis­
placement (2%") makes It easy to piggyback with any VHF antenna.
Complete ~h 2 It-bette for secure mast mounting,

"p '(~.,

RUGGED, UNh~JJ,l WELDED CONSTRUCTION FOR EXCEllENT,PERFORMANeE
Welded cO~(p.1c¥1J3n (no rivets, no soldering) mean no movable joints

~
that -~' corl'Pl'1'e~d impair performance. Other features: sturdy zinc
coate - I wi'tIl loi{~ lasting mil spec iridite finish; heavy polypropylene
i&ula sed ,~st{~d of usual polystyrene which has a tendancy to

'" J;ofhck. iQ.th,er aW...aIa.age .is th::-t the Dart i.s grounded to the mast, If
Vt~ast(Wi'grourfdi;d,~hghtnmg arrester U! needed!
#' ' "::;:" .

Eii'1i '0
;~~~e ~~~:~~;e:I~H ~:s~g~~S: ~~: ~~.~~~~~:;Emore than
2 mYfli<?If"1JH:F-'~ver~ . '{'" the experience of having worked in every
part ~" UHF spectl~.:a.. has gone into making the finest UHF
antenna i~A~e field. V' "1"
The BI&fder,rTongue UHF Dart provides peak performance across the
full UHF6~rum to match the high performance standards of Blonder­
Tongue lJ\M!' converters.



BLONDER-TONBUE
CHANNEL 14 TO as TV ANTENNA­

BOLDEN DART •

•

•

•
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o

STACKED GOLDEN DARTS FOR EXTRA GAIN
Two Golden Darts may be stacked easily for extra gain (3 db) and

better impedance match (3,1). Order rJ:)odel3519stacking bars,

TABLE OF SPECIFICATIONS
FREQUENCY COVERAGE: .470 mc-SgO me

(Frequency coverage actually extends slightly below and
above the above limits).

INPUT MATCH: m 2:1 or better over the entire UHFband.
GAIN OVER TUNED DIPOLE: : ( 9.2 db at 490 me)

10.0 db average (11.0 db at 700 me)
(10.5 db at 880 me)

FRONT-TO'BACK RATIO: 20 db minimum (typical 24.0 db)
BEAM WIDTH HORIZONTAL: (50° at 490 me)

(half power points) (53S at 700 me)
(41.0° at 880 me)

POLARIZATION: Horizontal
NUMBER OF ELEMENTS: Eleven
MOUNTING: Mast mounting (1"-2 112" mast)

Mounts with two clamps (supplied).
TRANSMiSSiON LINE: 300 ohms balanced

twinlead or tubular.
CONSTRUCTION: , "" , " steel with mil spec

Zinc plate. iridite finish (si lver color)

~~iE'~~~\tT:;' '::::::::::::::::::::::::::::::::::::::::::::~~:'~:: ..~.,~,~.:'~:':.\1 r~:
SHIPPING WEIGHT: , , , ,:, , , 2 lbs.

Blonder-Tongue manufactures the world's only complete line of
UHF products. All-channel UHF converters include the model "
BTC-99S 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
UHF booster is the solution. For fringe areas, the mast-mounted

ULTRABOOSTER is recommended.

DISTRIBUTED BY:
engineered and manufactured by

BLONDER*TONGUE
9 Alling sc. Newark, 2 N, J.

Canadian Div.: Benco Television Assoc., ltd., Toronto, Onto
home TV accessories • closed circuit TV

• community TV • UHF converters • master TV

•
Printed in U.S.A.
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United States Patent Office 3t210,767

Patented Oct. 5, .1965

1 2

. .. .."'.

where Xn'is the 'distance from the base line 0 to 'the dipole
having the length Ln, X(~+l) is the corresponding distance

3,210,767
FREQU!lNCY INDEPENDENT UNIDIRECTIONAL

ANTENNAS
Dwight :f;•.Isbell,'Seattle,Wash., .assignorto TIie Univer~

sity ofDUnols Foundation, a non-profit corporation of
DUnols

FUed )\fay 3, 1960; Sor. No. 26,589
15 Claims. (Ct. 343--792,5)

from the base line to. the adjacent smaller dipole, and r
has the significance previously given;

The radiation pattern of the antennas of the Invention,
having the tgeometrical relationship among the several

5 parts as defined 'above. is unidirectional in the negative
X direction. i.e., extending tc the.Ieft from the Iiarrow end
of the antenna of FIGURE l.

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

Tbisinvention relates to antennas, and more particu- 10 this antenna the balanced line consists of two closely-
lady. it relates to antennas .having .unidirectional radia- ~ and parallel electrically conducting srmrrMlr'ameter
tion patterns that are essentially independent of frequency ltibeS 17 and 18 to which are attached the dipoles, each
over wide bandwidths. of which consists of two individual dipole elernenta.e.g.,

The ameppn ,fdbe is]! r .are cOilanar'divolear- 19 and 19a. 21 and 21a, etc. It will be noted that each'
raysconsistmg()~\anumberofdipoles9'ranged Inside- 15 of the two elements tnaking up one dipole, is connected
~'YRside relationship i.na;~lane, tQ&~s;"ot~~.aCR to a different one of said c r 7 to a •.-ahdJS. in a.
I between successive dipoles va ;(~ ~. to a direction perpendicular to the plane determined by said

e itetnathematical formula" eac# t~e 1PO es being conductors 17 and 18.. Moreover, considering either one
n ee er which introduces a phase reversal of the conductors 17 and 18, consecutive dipole elements

9f 1aO~?etweeti.c()nnectionstosuccessive dipoles. The 20 along the length thereof extend in opposite directions.
antennas of the -inventlon provide unidirectional radia~ It' will be seen that .this construction has the effect of
don patterns of constant beamwidth and nearly constant alternating the phase of the connection between succes-

"input h:npedances.over anydesired bandwidth. slve dipolea; as de~icted schematically in FIGURE 1.
The invention will be better understood from the fol- Although the dipoles of FIGURE 2 are noL tWCireJy co-

low-ing detailed description •• thereof. taken in conjunction 25·:Dl.aJ:mr. differing therefrom. by .the distance. etweenthe
with,tbeaccompanylng drawing.jn which: .. para'Ile1conductors, in practice this distance i ve

FIGl)RE.l.is<a schematic plan. vie\V.of .anentenna so that the dipole elements. are su an, a y co r
.made in accordansa ·tt *.fiir.h.l1es of the inven~ and the advant~es of the inventio . e

.FIGURE 2isanisonietr~cview.of a:practical antenna ;, antenna biFI bkE 2 II1ay be conveniently fe~ by
embodying the invention; and 30 .means of a .coaxial cable 22 positioned within conductor
FIGlJR~S 3 and 4 are radiation patterns' ofa typical 18, . the central conductor 23 thereof extending to and

antenna-in the E plane' and II plane.fespectively. making electrical connection with conductor 17 as shown.
Referring to FIGURE t, It. will be seen, that-the an- ~s an example of the invention, an antenna of the

tenna t4tAe jpyepUe 2 was composed ;ofa plurality of type shownin FIGURE 2 was constructed' using 0~125

dipoles 1.O.11~12. etc., whiC.h a~.lar. and in~~al- 35 inch diameter tubing for the halancedline and 0.050
lel~..bJ' sid rebt;oDship. :rrwrrrDe noted'tliar'the inch diameter wite for the elements. The elements were
le"-ofthe successivedipoles and the spacing between attached to the feeder line with soft solder, and the,' array
these dipoles Is-such that the, ends of the dipoles fall on was fed with .mlnlature coaxial cable inserted through
apavrof .straight Iines-which.fntersect and forman one of the balanced Iineconductors. The-antenna was
angle.«, In the preferred' embodimenttheanteDIla is defined by the parameters T=0.95 anda=20~; The an- .
~ymmetrical about a.Iine passingthrough the midpoints tenna had a 'total of 15, dipoles, with the longest dipole
of thedipOles,as shown. element being 21tH) 2 7') tl J rrtestelement was

The antenna Is fed at Its narrow end from aconven- one..half of. this length, or J:JA;". The array Was' 7~"
tiona~. soprce <?f energy, del'ict~din FIGURE 1.by-alter- 45 long.
:nator13;by 1l1eansof abalariced feeder line. consisting Typical radiatiortpattems for theabove.~described
of conductors-l4 and16.~t will be seen that th~feeder antenna in the E plane and the H'plane ere shown In
lines ·14 -end ::~6 are alternated between connections to FIGURES 3 and 4. respectively. These pattemswere
consecutive 'dipoles~ thereby producing- a phase reversal found to remain essentially constant over the band of
between such connections. about 1100 to 1800 mc.lsec.. The minimum front-to-
··l'he 1en,thsoft:djP9JeS~hes~rcin~:~ween 50 back ratio over this band-was 17 db and the directivity

dipoles ,a~.~ MMlieaV y-a:cQnstaitt12&iJ TEMFT defined over the range from about 1130 to 1750 mc./sec. was
byt~eJollowi:ng equations: better than 9 db over isotropic,

L ... :., AS· . The performance of . the above-described- antenna
(,1+1) '-1 <"+1) 1 l' di h ... . .r-illa= IJ.S

n
" cear y in icates t at the antennas of the Invention.pro-

55 vide excellent rotatable beams for use particularly in the
.where-vis a coJlstanthavinga valueless than 1, Ln is HFtoUHFspectriJm. In comparison to the well-known
tile length ·of ~ny intermediate dipole in the array, L(u+l} parasitic types of antennas which bear some resemblance

.is,.. the .length -pf the 'adjacent. smaller, dipole, dSn, is the' to those of the invention, SUCh. as the Yagiarray, the
spacing betwe~n.the,dipole"having the length Ln. and. the antennas of. the invention provide a much wider band-
adi~cenqarg~~dipole,an~ LiS(n+l) is the, spacing between, GO width with essentially comparable directivity. Advan­
the dipole 'having-the length Ln and .the adjacent smaller' tageously, however, the antennas of the invention need
dipole." ,!.,.. .' no adjusting for their performance over a wide, band-

It 'will be:seen from the geometry of the antennas, as width l comnzd to.~ parasitic types which must .be
given above, that the.distance froIll the base line 0 .at the ;"5 adjusted by cut-and-try procedures. for, each frequency.
vertex 'ofthe iangle' IX to. me dipoles forming' the array U Further experimental work •with other antennas similar
are definedbythe equation: to 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 e be­

70 tween about 20~and 1000, withr 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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being given by the
4

adjacent dipolesments in any two
formula

where In is. the length of. an element of any dipole in the
antenna, /(n+1) is the length of an element in the adjacent
smaller dipole and -r is a constant having a value less than
I, the .. spacing between said dipoles being given by the
formula

L(ri+U=7
L.

where L~ is the length of the longer dipole of the pair,
L(n+l) is the length -of the shorter dipole, and 7 is: a con­
stant having a value less than 1, the dipoles in said array
being fed in series by a common feeder which alternates
180 0 in phase between.successive dipoles;

4. The antenna of claim 3 in which the angle 0: has a
value between about 20° and 100° and the constant 7

has a value between about 0.8 and 0.95.
S. 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 1jr.Ll s)melu srasgd J

straight and parallel conductors; a plurality of dipoles
each consisting of two dipole 'elements, 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 determined by said -conductors, consecutive
dipole elements on each of said, conductors extending in
opposite ditections, the ratio of the lengths of the ele- 75

where Ln:is the length of any intermediate-dipole in the
a"fray,,'t;M+~e length of the adjacent smaller dipole
andr 'is a constant having a value less than 1, the spacin~
betw~tWp.Witinggiven by the formula

.....--'·-AS',' (~+i)~...__;""",:-,,,

",,"
where ..:iSnis. the spacing between the dipole having the
length Ln· and the adjacent larger, dipole,6.S(i1+1) is' the
spacing between the dipole having the length L» and the
adjacent smaller dipole, and ehas tlie significance previ­
ously assigned, said dipoles being fed in series by a com­
mon feeder which alternates in phase between successive
dipoles.

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 fUb"gpHl''g SSZ'sPRF and parallel
dipoles of progressively .Iiicreasing Iength .in side-by-side
relationship, the ends of said dipoles falling on aV-shaped
line forming an angle aat its vertex, the ratio of the
lengths of any pair of adjacent dipoles being given by
the formula

3
found to have essentially .frequency independent per­
formance oyer any desired bandwidth. The. upper and
lower Iiniitsof the bandwidths may be adjusted as desired
by fixing tbe lengths of the longest dipole and the shortest
dipole, respectively... ,It has, been determined ,experi;. 5
mentallythatfhe longest dipole element •should be ,ap­
proximately .QA7 Wavelength long at the lower Hnlit and
the" shortest, element, should .be about OJ 8 wavelength
long at theupper limit. Moreover,in order to provide
a-suitable .Iront-to-back ratlc at the low frequency limit, 10
there should be at least 3 dipoles in the array and prefer-
ably about 1O' to 30 dipoles. .6.B(n+ll

The fore~oluB detailed 'descriptioli,ha~ been given for '.6.8-;:-='"
'clearness of 'Unoerstanding only, and no unnecessary .lim-,
Itatloirs should he understood therefrom, as' modifications 'i7 where ASn is the spacing between the dipole having.the
will be 'obvious "to those skilled in the art. element length :in and the adjacent larger dipole, AS(n+l)

What is claimed is: is the spacing between the~~~h.ai~~\ the element
I.A broadband unidirectional antenna comprising an length l~··:rna·nftlftdjacent smalleF"'O'i'Po , nQ' ...,phasthe

array of SSSSMIiLIXlij ZSpt and parallel dipoles of significance previously assigned; ,
progressively. increasing length and spacing _in side-by- 7. TheanYtm,lli 6i dar"}'''"6 wherein 7 has a value of
side relationship, the ratio-of the lengths of any two ad- 20 about o.81<nl~--" ......
jacentdipoles being given by the formula . 8. The antenna of claim 6 wherein said'fee6ef"1"'~

conductors are tubular.
9. An aerial system including at least one set of parallel

25 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
innerends, said dipoles being of different electrical lengths
increasing substantially logarithmically from the con­

30 neeted end of the feeder to the other end and the dipole
f~onnections hrjp!J src§§ed surr ope another .be­
tween adjacent dipoles, the spacings between which also '
increase substantially logarithmically from said connected
endto the other end. . . ,

35 10.: An antenna system for wide-band use comprising
a plurality of substantially paraUel conducting dipole
elements arranged in substantially co11ine~,r pain. the
opposite dipolee1ements .of each pair coRsMutmg dipole
halves, a···'t\vo-conduCFtrf"oalanced feeder.JJ.a,~J1~ ....~onM

40 ductor connected to each of said elements at sUbstant1~
the Hiner end thereof,' each of said dipole halves in a pair
being connected to a different feeder conductor, adjacent
dipole elements being reversely connected to differentcc?n­
ductors of the feeder, said dipole elements being selec-

45 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: a
substantially constant scale factor, the selective spacings

50 between adjacent dipoles generally decreasing from one
end 'of the feeder to the other with the greatest spacing
being between the longest dipoles, and means to conn~ct
the feeder to an external cirCUit .?-.t....sYbst2ntiaHy the 10caM
tlon.of the smMies[ in me'chpole elements.-..... :

55 11. An antenna system for wide-band use comprising
a' plurality of substantially parallel conducting dipole
elements arranged in substantially sgWVSU reiFf, the 9P~

posite dipole elements of each pair constituting dipole
hal yes, a two-conductor balanced feeder having. one con-

60 ductor connected to each of said elements at substantially
the inner end thereof,each of said dipole halves in a p~ir

being connected to a different feeder conductor, adjacent
dipole elements being reversely connected to different
conductors of the feeder, said dipole elements being selec-

65 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
pairsi'differing in length with respect to each other by, a
substantially constant scale factor, the selective spacings

70 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 said scale
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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 of three pairs, of substantially parallel and

o fOP''!p'J[,linear conducting elements arranged hi substan­
tially cOlli9§ar pairs, each pnir of-elements comprising
the halves 0 ,U dipole, a two-conductor feeder, one con­
ductor of which is connected to each of saideJements
substantially at the inner end thereof, adjacent parallel

10 elements being connected to 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

15 selectively spaced from each other along the feeder, the
lengths of the elements decreasing from one end of the
feeder to 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 dimen­
sian, from the inner end' of one dipole to the outer end of
the next smaller adjacent dipole also generally decreasing
from one cell to the next in the direction from the
longer to the shorter dipoles 50 that the combination of

25 cells provides a substantially uniform wide-band response,
and means to connect an, external circuit to the, feeder
elements at substantially the location of, the shortest ,of
the dipoles.

range from about 0.8 to
5

values within thefactors have
about 0.95.

13: .An.nntenna system for .wide-bnnd use comprising
ail' array .ot 'at, least three linear substantially- parallel
conducting dipoles, each dipole being composed of two
oppusitet.substaruially J:oJlincar wndllctiilgclcJl1cnts, u
two-conductor balanccJih:dCr having one conductor con­
nected to eachof said elements at substantially the-inner
end-thereof, adjacent paraHCl .dipole elements being re­
verselyccnnected to a different conductor of the feeder,
the, two elements of each dipole being of substantially
equal l,ength ,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
a .generally decreasing manner in the direction of de­
creasing element length; and means to connect the feeder
conductors to an external circuit at substantially theJoca-

. tion of the smallest dipole elements.
14~, An antenna system, for wide-band use comprising

a minimum of three pairs of linear substantially parallel
conducting elements ,arrangedsubstantiaUy coplane rI¥
each, pair being substantially collinear and compnsrng the
halves of it ,dipole,a, two-1i~nduciorfeederconnected' to
the inner, ends, of said collinear pairs of elements, ad­
jacent parallel elements being connected to different con­
ductors otthe feeder so that the halves of, the dipoles
connect to,.differentconductors of the feeder and ad­
jacent, dipoles are reversely connected, the halves, of each
dipole being substantially the same length, adjacent dipole ,30
elements.beingselectively spaced from each other 'along
the' feeder~the'lengthof the successive dipole elements
along the feeder decreasing in accordance with a substaIl­
tially constant scale factor, each dipole and the feeder
between It-and 'the adjacent dipole constituting a cell, the 35
dimension,!'of the, severeteelts measured from the point
of connection of ,one dipoleand the fee4er t? the, out~r
end of "the next smaller, adjacent' dipole 'also decreasing
from, on~cell, to the next in the direction of decreasing
dipole length ,accordingto:a substantially constant scale 40
factor so that the combination of cells provides a sub­
stantially uniform wide-band response, and means to

•
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l(n+n b.S(n+O
7~~-=---

I. AS.
where T is a constant having a value less than 1, In is the
length of an arm in any intermediate V-element in the
array, l(n+!l is the length of an arm in the adjacent
smaller V-element, the subscript n designating -the nth
arm running in-an order from Jarger to smaller, b.Sn.is
the spacing between the apex of the v-element having the
arm length In and the apex of the adjacent larger v-ole­
ment, and LlSCn+l) is the spacing between the apex of
the v-element having the arm length In and. the apex of
the adjacent smaller V-element.

The arms of the individual V -elements forming the
antenna array are inclined to point in the direction of
decreasing V-element size so that the apex of each of the
elements points. ina direction . away from the angle et

formed by the lines passing. through the extremities of
the individual V-elements.

The angle formed by the arms of a V -element is desig­
nated as 0/. It will be seenthat when the angle .pis equal
to 1800

, the antennas of the invention are identical with
those described; by Isbell .in the application mentioned
above. In the .instant invention; however, the angle .p
preferably has avalue betwee~ about 5(}O and 1500

•

It will be 'seen from the 'geometry of .tbe invention as
given above that the distances from the base line 0 at
the vertex of ~he angle a to the apexes of the V -elements
forming the array are defined: by: the equation:

X(n+l)
T=X;:-

where X n is the distance from the base line 0 to the apex
of the V-element having the arm length In, X(n+l) is the
corresponding distance from the base line Ito the: apex
of the adjacent smalIer v-element, the T has the sig-

55 nificance previously given.
The radiation pattern of the antennas of the invention

having the geometrical relationship 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 I. '

The use of V -elements in the antennas of the invention,
rather than dipoles, increases' the directivity of the inven­
tion and elso permits more effective utilization of: a-given
antenna since the same structure can be-used in: several
frequency modes to. achievecovemgerof different fre­
quenoybands. In the special case of an antenna having
straight. dipoles 'father than v-elcments (i.e.; :when
1J;=18'O~), the effective frequency range Is 'that in 'which
the low' limit corresponds to-that frequency ill which the
largest dipolein the antenna.is about .th' wavelength long
and the; upper frequency Iimit to that frequency ihfwhich
the smallest dipole in the,antenna is' about % wavelength

50

2
substantially parallel to each other. It will be noted that
the lengths of the arms of successive V-elements and the
spacing between the apexes of the elements are such that
the extremities of the elements fall on a pair of straight

5 lines which intersect to form an angle a. In 'the preferred
embodiment of the invention the antenna is symmetrical
about a line passing through the apexes of the V-elements,
as shown.

The an-tenna is fed at' its narrow end from a con­
10 ventional source of energy, depicted in FIGURE 1 by

alternator 16". by means of a balanced feeder line con­
sisting 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 producing a phase re­
versal between such connections.

The Iengths of the arms. in the antenna, and the spac­
ing between the. V-elements, are related by a constant
scale. factor, T defined by the. following equations :

1
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This invention relates to antennas and more particu­
larly it rel::.tesJ!9_._antenna~-ha-viflg-BllidiI:ec!!onal radia­
tion _patrteinj':'=that'-are-essentiallr-indepeJJ..QeTIr-of -fre-
QU6t1.cy-Over wide bandwidths. ---.,,"" . ..,
. 'In the copending application of Dwight E. Isbell,Ser.
No. 26,589, filed May 3, 19'60, 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

endent and the input impedance nearly constant, the
a nas also having a unidirectional pattern with a . c- 20
tivity co to a Yagi array. in the
aforementioned applicafiiiif ese arrays comprise a num-
ber of dipoles arranged in, side-by-side relationship, in a
plane, the length of the dipoles' and the spacing between
adjacent dipoles varying according to a definite mathe- 25
matical formula, with each of the' dipoles being fed at
its midpoint by a common feeder: which introduces ;aTI
added phase shift of ,1800 betweefr connections to suc­
cessive dipoles. The dipoles which: are used to make up
the array vary progressively in.Iength, the longest dipole 30
element being about 1h wavelength long at the low fre­
quency limit of a given antenna's.effective range and the
shortest element being about % wavelength long at the
upper frequency limit.

In accordance with the present invention, 'it has been 35
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-elemente, each ofiwhich consists of two 40
straight arms of equal length defining an apex which
points away from the direction of radiation of ehe 'an­
tenna which is also the direction in which the element
size decreases. The modification 6f the straight dipoles
of Isbell to V-shaped elements permits the antenna to 45
be operated 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
obviously increasing the effective frequency range of a
given antenna.

The invention will be better understood from the fol­
lowing detailed description thereof taken in conjunction
with the accompanying drawings, in which the same num­
bers are used to denote corresponding elements in the
several views and in which:

FIGURE 1 is a schematic plan view of an antenna
made in accordance with the principles of the invention;

FIGURE 2 is a perspective 'View of a practical antenna
embodying the invention; and

FIGURE 3 is a fragmentary view of an improved and 60
preferred form of an antenna similar to that shown in
FIGURE 2, as seen from a point directly in front of and
above the narrow end of the antenna.

Referring to FIGURE '1, it 'Will be seen that the an­
tennas of the invention are composed of a plurality of 65
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 being arranged
in a herringbonelike pattern. The arms of '8 given V-ele­
ment are equal in Iength and corresponding arms of the 70
several V-elements, i.e., the arms on the same side of a
line passing through the apexes of the V-elements, are
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6
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 each pair constituting dipole halves.tadjacent 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 connected thereto in
the region between One dipole pail" and the next adjacent

10 dipole pair constituting a cell, the spacings ibetween the
dipoles as connected. to the feeders differing from each
other also by substantially the same common scale factor,
the scale factor being so chosen that the combination of
dipole lengths and spacings providing the several cells

15 have e substantially uniform wide-band response over sev­
eralfrequency bands bearing substantially harmonic fre­
quency 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 hand to another hand of
higher frequencyc and means, to connect the feeder to 'an
external circuit at a location substantially removed from
the longest of .the V-elements in the direction of the
smallest of the V-elements.

10. An aerial system for wide-band use including an
elongated .two-conductor balanced feeder, 'a. plurality. of
herringbone-like conductingv-elemects planardy arranged
and spaced along said feeder, each of the elements having
a pair of arms of equal length defining substantially an

30 apex with the apexes of the plurality of V-elements all
lying ina substantially straight Ilne, a connection between
each of the V-elements and the feeder to terminate the
elements substantially at :the feeder, the two V-elements
forming each pair constituting dipole halves, adjacent di-

35 pole sections of the plurality being connected to different
feeders and the dipoles being. relatively spaced so that
the .spacinge hetw~en. successive dipoles differ from. each
o-ther 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
j-acentdipole constituting a cell, the. lengths. of the dipoles
increasing from end of array where spacings between ad­
jacent dipoles .is Iessto end of the array where adjacent
dipoles are spaced the. greatest distance, the spacings-by

45 the scale factor variation' between adjacent dipoles being
such that a combination of the various dipole lengths and
spacings provides; a .substantielly uniform wide-band re­
sponse over, several'. frequency .bands bearing subst~n­

tially harmonic frequency relationships to each other, the
50 connection being ;m~i:Ie in such a manner that the·.direc­

tive gain of .the ante~a increases as the operation shifts
from one band to another band of higher frequency, and
means to connect th~ feeder to an external circuit at a
location substantially removed from the longest of. the

55 V-elements in the direction of the 'smallest of the V Me:le­
ments.

5
Hally coplanar v-elements, each V-element comprising a
pair. of arms of equal length defining an apex, one of said
arms, of each v-elemcnt being connected at the apex of
said V-element to one, of said conductors, the other of
said arms being connected directly opposite the first to
the other of said conductors, the arms of any V-element
extending in opposite directions at an acute angle tothe
plane determined by said conductors, consecutive arms on
each of said conductors extending on opposite sides of
said plane, the ratio of the lengths of the arms in adjacent
V-elements being given by the formula

l(n+lJT=T
where In is the length of an arm of a v-element, lCn+l) is
the length of 'an arm in the adjacent smaller V-element,
the subscript n designating the nth arm running in an
order from larger to 'smaller, and T is a constant having
a 'Value less then 1, the 'Spacingof the apexes of the v-ele­
ments along said feeder line being given by the formula

flScn+l)
flSn =7

where.6Bn is the spacing between the v-elcment having
the arm length In and the adjacent larger V-element, 25
AS{n+l) is the spacing between the V-element having the
arm length In and the adjacent smaller v-element, rand T

has the significance previously assigned.
6. The antenna of_clajm -5 in which the 'angle formed

by said erms 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 e has a value of
about 0.8 100.95.

8. An aerial system for _wide-band use comprising a
plurality of herringbone-like conducting v-clcmcnts pla­
narly arranged, a two-conductor balanced feeder con­
nected to _each of said elements rat substantially the inner
end thereof, each two opposite V-elements forming a
pair constituting dipole halves, the connection from each
adjacent dipole section being to 'a different feeder, said
V-elements being selectively spaced from each other, each
V-element of each pair havingarms cfsubstantialiy equal
Iengtb substantially defining 'an apex with the apexes of
the plur-ality of v-elements all -Iying tin substantially a
straight Nne 'and terminating atfhe feeder, the said di­
poles -of each pair being of .different electrical lengths
with successive dipoles differing 'in; electrical. length with
respect to each other by-eubetantially the same scale
factor, each dipole: and the feeder between successive di­
p-oles constituting-a -cell, endfhe.tseiective spacings be­
tween adjacent dipoles. decreasing-from one end t-o the
other with the greater spacingbeing between the longest
dipoles and being such that the combination of dipole
lengths and spacings. provides a substantially uniform
wide-band. response over a piurality. of frequency bands
bearing substantially harmoni~ frequency relationships to
each oilier, the connection betweee the dipoles and the
feeder being made in such e. manner tlrat the, directive
gain of the antenna increases as operation shifts from 60
one band to an adjacent band of higher frequencies, and
means to connect-the feeder to .an external circuit 'at a
location substantially removed from the longest of the
V-elements end tin·the direction of the smallest of the' V~

elements.
9. An aerial system for wide-band use including a two­

conductor balanced feeder extending in a selected plane,
a plurality of her~ingbone--1ike conducting V-elements
planarly .arranged land spaced along the, feederr, each of
the elements having.a pail"ofarms of •substantially equal 70
length defining substantially en epex with the apexes of
the plurality of V-elementsaU·lying.,in substantially a
straight line and all terminating at the feeder, a connec-
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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-eHANNEL
No matter what UHF channel serves your area, from
14 to 83, the Golden Dart and the Golden Arrow deliver
sharp, clear pictures on everyone. The reasons: an
excellent f'ront-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 pictures.

ENGINEERED BYTHE COMPANY WITlfiHE MOST
UHI' EXPERIENCE
The same know-how employed in producing 3 million
UHF converters has gone into making the finest UHF
antennas in the field. By providing peak performance
across the full UHF spectrum, they match the high per­
formance standards of Blonder-Tnngue UHF converters.

/



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

•
FEATURES:

GOLDEN DART AND GOLDEN ARROW
PEAK PERFORMANCE 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 matched 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 snap out ­
no screws to tighten - just take it from the box 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 vertical height displacement makes it easy
to piggy-hack 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 construction means
durability. Complete with 200-ohm twin-lead with
spade lugs for 3D-second installation. Connection is
far more secure than any other antenna. Won't pull
apart. Skid-proof rubber legs.

SPECIFICA TlONS
GOLDEN DART AND GOLDEN ARROW

FREQUENCY COVERAGE: .465 mc-890 me
VSWR: 3 or better over entire UHF band
FRONT-TO-BACK RATIO: (Arrow) 20 db min.

(Dart) 20 db min. (typical 30.0 db)
HALF POWER BEAM WIDTH (horizontal): Approx. 50 Q

POLARiZATION: Horizontal
NUMBER OF ELEMENTS: (Arrow) 10 (Dart) 11
MOUNTING: (Arrow) Mounts on stand supplied

(Dart) Mast mounting (1-2~2" mast);
two clamps (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 spec zinc plate

ir-idite finish (gold color)
SHIPPING WEIGHT: (Arrow) Ph lbs. (Dart) 2 lbs.
SIZE (HWL): (Arrow) 12"x6"x87il /I

(Dart) 17"x 14" x 3'lJl"

II BLONDER-TONGUE
, "" 9 Alling Street, Newark 2, New Jersey

home TV accessories 8 closed circuit TV
8 community TV • UHF converters 0 master TV
@1964 Blonder-Tongue Laboratories, Inc.

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

STACKED GOLDEN DARTS FOR EXTRA GAIN
TwO Golden Darts may be stacked easily for extra gain (3 db) and
better impedance match (VSWR 2.0). Order model 3519 stacking bars.

RELATED EqUIPMENT
Blonder-Tongue manufactures the world's most
complete line of UHF products including a variety
of UHF converters for all reception areas. To im­
prove snowy pictures in difficult reception areas,
use the mast-mounted Ahle-U2 UHF amplifier. To
combine or split antennas or transmission lines,
use the UHF-2 coupler.
The A-I07 coupler can be used to combine or split
UHF & VHF signals. The new UV-2 is the world's
first channel 2 to 83 two-set coupler.

DISTRIBUTED BY:

GM

•

•

•
Printed in U.S.A. To reorder refer to #3520:87



1, The only convertible line, install VHF now, ,. add UHF later.

2, No couplers needed to add UHF, now or later. Just connect VHF
downlead to UHF add-on's terminals

3. UHF add-on improves VHF reception.

4, Burlt-in stand-offs keep twinlead in correction position (not
required on Ranger-3),

5. Boorn.istransrriissionIn-e .. ~'nbwirestocorrodeorbreak.

6, All elements are plated (not anodized), making all suriaces
conductive (elements on Ranger-3 are pure aluminum)

7. No crimped connections-longer life,

8, Spring-tension, knife-edge contact points mean permanent
electrical contact of all elements.

Ranger ... outperforms other antennas in any reception area, It is

particularly effective for color or where ghosting is a problem

because it has:

1, Uniform gain across entire band for brilliant color reception.

2. Best front to back ratio in the industry for outstanding reception in
weak signal areas and positive ghost-killinQ power.

3. Uniform impedance across entire band.

IT'S CONVERTIBLE, TOO! The Color Ranger VH F antenna converts

to UHF/VHF instantly and at any time, now or as needed for new

UHF stations coming on the air, with the U-Ranger add-on. No

couplers, no extra downlead required! One lead carries

VHF/FM and UHF signals.

And only the Blonder-Tongue Color Ranger
offers all these outstanding features:

Mechanical Features:

Electrical Features:

1. Dual boom for double strength.

2. No braces or supports required,

3, Snap-out elements, for fastest assembly,

4. U-bolt mounting, for easy assembly and extra ruggedness.

5. Heavy duty 7/16" (not 3/8") elements,

6. Elements reinforced near joints with 6" double tubing.

7, Fewer joints for greater strength.

8. Weatherproof, stripless screw connections.

9 Extra-strong polypropylene insulators.

10. Riveted polypropylene end caps on boom maintain shape under
all conditions.

U-Ranger has double spot-welded elements for added strength,

Color Ranger-1o
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
ghosts are a severe problem.Add
crystal-clear UHF with
the U-Ranger

Color Ranger-3
Three-Element
True Log-Periodic Antenna

For metropolitan and suburban
use Outperforms dipoles, flying
V's, 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.

Color Ranger-5
Five-Element
True Log-Periodic Antenna

Outstanding metropolitan and
suburban antenna. Superb
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
all but the most severe cases of
ghosting, Add sparklmg UHF
with the U-Ranger

The new Blonder·~!III':

•

• U-Ranger
Eleven-Element
True Log-Periodic UHF
Add-On Antenna

Superb reception of black-and­
white and color TV. Improves
VH F reception of Color Ranger
antennas for any signal area
Attaches in seconds to all
Blonder-Tongue Color Ranger
antennas. No couplers and only
one downlead needed for
VHF/FM and UHF.

•

•

•



To re-order, refer to No. 52

New look in true log periodic design
~~~~~~v~~?o~de:':~~F~:.~e N~~~?,~.~~~!~r antenna Iine ~

It's convertible! ~
•

NEW UHF add-on acts as a VHF signal director (improves VHF signal reception)!
NEW True log periodic design for constant gain across the

entire bandwidth (no station dropouts).
NEW Built-in support for downlead protection.
NEW Light weight... Can be installed by one man.

•

•

•

•

•

•

•

•Distributed by:

3. High Directionality

Antennas can cause ghosts. These occur when a
signal is received from more than one direction
(e.g. 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 color.

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
receive 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
A jl'J( j i!] illl B

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

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 quality.

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

DON'T FORGET ... a TV distribution system
IS only as good as its components. Blonder­
Tongue makes a complete line of "top­
rated" amplifiers, converters, couplers, and
splitters to meet every need.

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

BLONDER-TONGUE COLOR RANGER true log
periodic antennas receive the complete
bandwidth of all channels. This is because its
unique design adds the output of all its elements
to produce a constant output at all channels.

BLONDER·TONGUE

The true log periodic antenna is an outstanding
advance over previous antenna designs. It
affords reception previously possible only with
large commercial antenna installations. 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
outperforms conventional antennas.

9 Alling Street, Newark, New Jersey 07102
home TV accessories· closed circuit TV •

community TV • UHF converters· master TV
© BlONOER.-'ONGUE lABORATORLES. INC., '965

1. Broad, Flat Bandpass

The bandwidth of a TV channel is approximately
6 megacycles. For optimum reception, an
antenna must receive and pass the entire
6-megacyle bandwidth. Loss of bandwidth will
result in poor contrast 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

A "Snap" to assemble
There isn't much to say about assembling a
Ranger antenna. There just isn't that much to it!
Simply:

iii Carry it up (one handed) to the mast

iii Snap out the elements.

iii Fasten the antenna to the mast with a single
U-bolt (two for the ten-element)

iii Screw in a stand-off.

iii Fasten the downlead to the stripless screws
(no cable stripping is required-no extra
bracing) .

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

To add UHF at any time, fasten the UHF add-on
to VHF antenna. Connect the downlead to
the UHF antenna instead of the VHF antenna.
That's all there is to it l

What is true log period ic?
What it is
What it does
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U. S. Palent3.016.510 and'
Forelcn Patents.
Patent Pending.

•

Fig. I

a"

CONNECTION
TERMINAL FACING

FRONT

TO
TV STATION.

Fig. 2

UHF GOLDEN DAR-r
Outdoor Periodic Antenna

INSTALLATION INSTRUCTIONS

For Weak Signal Areas Stack Two Darts With ltit 3519

I. Mount antenna as shown in Fig. I.

2. Assemble thumb screw and stripless wash­
er on the flat side of the threaded stud.

3. Slit twin lead and flatten or trim end to fit
under stripless washer. Note: Low loss foam
filled UHF lead is recommended.

4. Tighten thumb screw and check to see that
strip less washer pierces insulation and
makes contact with wire.

5. Snap twinlead into insulating fingers and
use a standoff close to the antenna as
shown.

I. Attach stacking bars as shown in' Fig. 2.
Note: bars are attached by slipping over hollow threaded
studs on antenna. See Fig. 3.

2. Attach downlead to center of stacking bars and .dress thru
insulators on bottom Dart, as shown in Fig. 2.

Fig. 3 ~
STACK ING

HARNESS MOUNTED
. 0 !B OVER HOLLOW

STUD

ASSOCIATED EQUIPMENT

I. ABLE U-2 - High gain all channel 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 tnto one down lead.

3. A-l07 - Use to combine signals from UHF and VHF antenna as well as splitting UHF-VHF signals from
one down lead.

4. CMB-92U - Use to run 75 ohm shielded cable in high interference areas.

5. 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*~2!:i9;R}3J
Canadian Div.1 Bence Television Aeecc., l.td.,' Toronto, Onto
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ARR,OW
IN DOOR

\

1
!
i
;

POINT TOWAR:/ 1
STATION

INSERT LEAD THROUGH
BOTH INSULATORS

UHF ANTENNA

TO TV SET TERMINALS
OR TERMINALS OF UHF
CONVERTER MARKED

"UHF" ANTENNA

RUBBER FEET
+- (4 supplied)

Pat. Pending

ASSEMBLY INSTRUCTIONS
Check contents lor the Iollowlnc:
A. (l) anfenna assembly (with attached twinlecd)

(2) wire legs
(4) push-nuts and (4) rubber feet (enclosed in
plastic bag)

B. Insert lead through both insulators, as shown.
C. Install wire legs, as shown. (Be sure to use top

holes 01 insulator).

D. Attach rubber lee\ as shown.

E. If T.V. set has built in UHf tuner, attach lugs 01
antenna lead directly to terminals on set marked
"UHf" antenna. If a UHf converter is employed,
install converter following the manulacturers In­
structions. Attach lugs of antenna to terminals 01
converter marked "UHf Ant".

POSITIONING THE ANTENNA
Best results are obtained by the careful tuning 01

UHf T. V. set or T. V. set/converter in combination
with the correct positioning 01 the antenna toward
the T. V. station. face short-element side 01 antenna

toward T. V. station. Follow manufacturers instruc­
tions for tuning UHf T. V. set or T. V. set/converter.
Slowly rotate antenna for best picture and sound.
Quality of reception may possibly be improved by
a slight re-tuning of the T. V. set line tuning control.

home TV eaessories e UHF converters • master TV sys/ems
illdlll/rial TV sy.stemJ • closed rir,ui:;JYsystemsact ~) 6510416'"

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

BLONDER*~,2~9;!!~
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PRi:PARf.D B\': GZ
ApPROVED BY: AS 'fil
CHf.CI(EO on Q'Z \l7'
DArE: 8/16/65

COMPANY CONF'DENT'AL

I. GENERAL DESCRIPTION:

13~?C(hV(2~!

212
PRO.IECT 111407
MODEL: COLOR RANGER -5
IBl,IffJ524

THE COlOR-RANGER-S ANTENNA IS A LOG-PERIODIC DESIGN COVERING
THE ENT.IRE VHF BAND PLUS F~ (WITH SLIGHT DEGRADATION) UTILIZING
ALL ACTIVE DIPOLE ELEMENTS. THE CR-5 OFFERS GOOD GAIN WITH
AOE~UATE SIDE LOBE REJECTION AND .RONT-TO~BACK RATIO. THE
U.RANGER (A UHF AOOmON) IS AVAilABLE AND EASILY AND EFFICIENTLY
EXTENDS THE RECEPTION OF THE CR-5 TO COVER ALL UHF CHANNELS (14-oJ).
DUAL BOOM, RUGGED CONSTRUCTOON, S~RING-LOADED SNAPLOCKS, STAIN-
LESS STEEL PIERCING WASHERS - AND MANY MORE ELECTRICAL AND
MECHAN I CAL I"<:ATU:'<O:S, I NSURE A QUAI.l TV ANTENNA.

20 ELECTRICAL FEATURES:

2.1 LOG-PERIODIC DESIGN -,UTILIZES 5 DIPOLE EI.EMENTS

2.2 REcElvEsa VHF-LB (54-oSMC)
VHF-HB (174-216Mc)
FM (88-108) WITH DEGRADATiON IN GAIN

20J FLAT RESPONSE - IOEAl FOR COLOR RECEPTION

2.4 PRIMARILY A METROPOLITAN ANTENNA WITH SATISFACTORY PERFORMANCE
IN SUBURBAN AREAS.

2.5 GOOD SIDE..lOOEREJECTION.

2 0 6 AOEQUATE BACK-LOG& SUPPRESSION.

207 GOOD DIRECTIVITY

2.8 No CROSS-OVER NETWORKS

2 0 9 MINIMUM NUMBER OF JOINTS

2.10 No RIVET-CONNECTIONS - CONDUCTIVE PLATING

2011 Low LOSS POLYPROPYLENE INSULATORS

2.12 LARGE STAINLESS STEEL PIERCING WASHERS MAKE OOWNlEAD CONNECTION.

2.13 OBSOLESCENCE PROOF - UHF AOO-ON AVAILABLE (U-RANGER)o

PAGE I OF J



TABULATED PER"ORMANCE~
"".:l:n~

213

$MEASUREMENTS Or PRODUCTION SAMPLES.

gg~~~:J.!_,£!I&!"Qf,~[.!t~!',~~,b.Q'!iJ!£~!!~i~~(CON T • )

J. MECHANICAL. FEATURES:

3.1 DUAL BOOM CONSTRUCTION ~ IJ/16w SQUARE (57-15/32- LONG)
}.2 LARGE DIAMETER ELEMENT TUBING _ 7/16-
3.3 RE I NFORCEP TUB I NG AT $~IAI'=LOCY,S'(J/8 X 6- I N:mRT)
3.4 SPRING LOADED? POSITiVE dOINT SNAP-LOCKS.
3.5 CONDUCTIVE. GOLD FINISH. IRIDITE PLATING.
J.6 ONE J_I/2w STANO-Or. SUPPLIED.
J.7 LARGE 3TA~NLESS STEEL PIERCING WASHERS.
J.8 BACK=UP PLATE rOR REINYORCEO ~OUNTING.
3.9 RUST-PROOF' MOUNT! IIlG tlAROWARE
JolO WEIGHT/CARrON: APPROX~ 6 LBS. (2,690 GRAMS)
J.II CARTON OIME:NSIONS: 3"X .5-1/2"lt 72"
3.12 J-COLOR DISPLAY CARTON.
;013 PACKAGING - UNIT CARTON
3014 ILLUSTRATED INSTRUCTION MANUAL SUPPLIED.

,
I.
I·;
"
:j

,I
1

1

•.

FREQ.
IN MC/S

ABSOLUTE
GAIN IN DB ( I)

FRONT TO
BACK RATIO

IN DB

•

10.0
J

I- -Il b

69

57
6;:3

79

85,
9006.

103 --
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.... .,"...
£!l~~~:Lf.2NEUlf!U.!.~}:;....-:...f.2,kEll fl~§,.!!::2. (CONT.)

4. TABULATED PERFORMANCe (CONT.J

4.1 NOTES' I. GAIN IN DB OVER A TUNED DIPOLE (RET~A STANDARDS)
2. MEASURED AT -30B POINTS.

4.2 VSWR .. (REF"ERRED TO JOOO) MATCH RATIO IN PARENTHESIS.

4.2.1 CR-5 WITHOUT ..u.. RANGER

54-33 Me 3,,0 (2s 1)
88-1081.10 20.0 (1.1.1)
I74-2 16Mc 2.3 (2,,5&1 )

4.2.2 CR-5 WITH "u" RA~GER

54-S8MC
8i3... 108MO
174-216MC

2.3 (2.5.1)
5.0 (1.5.1)
)00 (2sl)

PAGE :3 OF" :3
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Dt'H:~ Jut.v 26. 1965

I. GtNERIIL DESCRIPTION:

215

Pfl0 "H;c T iii /"'16
MOOEL: COLOR RANGER ~

lBM#3S28 "

Tm: GOI.ORf'1ANGER-ll MllENNII I S II LOG'"PER 1'00 I C DES I GN WH I GH
COVERB THE VHF LOW BAND. VHF HIGH BAND. PLUS F~ (SOME DE­
GRADAT60N IN GA~N AT I'M) USING J D~POLE ELEMENT3. THE CR-3
IS PfliMAfHLV A METROPOL,TMII ANTEWM. WiTH SOME lOSS iN GAIN
AT THE VHF LOW allNO AND FM;,Bur ~AVING FAIRLY GOOD GAIN AT
THE VHF IiIGH BMID. Dnu:cTIVIYV. ADEQUI'.YE SIDE ,\NO SACK
l.OBE SI GNAt. RE.1I':OT iON MAKF.: THE COl-OR A:ANGEfl-3 A GOOD w:;nw=,
POl.I,TAN ANTENNoI'," THE' RECEPTION, OF" THE CR=3 CAN BE EXT:::NDED
TO I NCLUOE UHF' (Cli. ! 4·.•33)sv T,I1E AlHH 71 ON OF 11iE 1"/ U" Rt,NGERo
DUAl. BOOM CONS TRUCTI ON.: S PR I NG-!LOAOEO 3NAP LOC\<S. ST i\ I NLtsS '
STEEl,', POERCIN~~ WASHERS ANl) MANY MORE fEATUI'lESliftlVE IN::;UREO
A QUALITY AN7:::NNA.,

z. ELECTRICAL FEATURES:

2.1 LOG PERIODIC DESIGN - UTILIZES 3 DIPOLE EI.F-MENTS
2.2 RECEIVES.· VHF~'_B (Sl.r--33MC) , •

VHF~t-lB (I '?4-216MC)
r:.A (83... I03MC)

2.) PIT- I MAR II. Y A MF.:TROPOLsr Alii ANTEIIIN,A. WITH ADEQUATE: PEfi:F"OFlMANCE
I~ sugURBAN AREAS.

2.4 No OROSS-OVERNETRORKS.
2.5 ~IN'MUM NUMBER OF JonNTS.
2.6 Low LOSS POLYPROPYLENE INSULATO~S.

2.7 LI\RGE STAINL:::SS, STEEL (PIERCING WASHERS 1/2" 0.0.)
MAKE THE bOWNLEAD£ONNE:CTION.

2.8 OBSOLESCENC:::-PROOP - UHF ADD-ON AVAILABLE ("U~ RANGER).'

3. MECHANICAl.. FEATUReS:

3, I DUAL EiOOM CONSHWCTlON - 13/16" SQU:,i'lE x 19_1/3".
J.2 ELEM~N1TU13ING-' 3/3", ALUMfNUI.j.
3.) RE!NFOI<CI::D TUBj~IG AT SNAP-LOCltS (7/16" x 6" SLEEVE)
3.11, SPRING,I.OADEI). 1"0SITDVE: .JOINT SNAP-I.'OCKS.
3.5 LARC~ STAiN!.I;;$S S1EEI.. PIEfWING WASHERS (1/2")
3.6 Rui'"PROC' ~QUNTINBHARDWARE.
).7 CARTON:"

3.7.1 ) COLOR DISPLAY
J.7~2 SUE:2-J/8")( ,.5-1/2" x 92-1/;~" (ApPRo~. 1.025 cu, IN.}.

PAGI:: J ell" 2



}o MECHANICAL Fl:ATUIU:S: (CONT.)

3.3 P/I,CI<AGING: UN'iT CAIHON
J.9 COMPARISONI SEE COMPANY CONFIDENTIAL ON COLOR RANGER 5

AND COLOR RANGER 10.

4. TABULATED PERFORMANCE-

VHF

NOTES; I. GAIN IN DB OVER A CALIBRATED REFERENCE ANTENNA.{SECONDARY
2. MEASURED AT·-JOB POINTS. STANDARO)

eSYACTUAL FREE SPACE MEASUREMENT.

PAGE: 2 01" 2
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TOTAL

~
1965.00
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ti.,ri

.:.:.::.<:-' ::::>:,:_.~:

BLONDER.TONGUE SYSTEMS, INC.

,

AMOUNT

i965.00

S~~TEMS; iNC;-

Liberty :':old &. Duplicating· Co.
80 Fatilim Road
S~fie1d, Yew Jarsq•

•
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'~~

TO

"rHE

ORDER

OF

Pay

.,r'o· • • ..
...;> • 8/u-/.f:J 581

• ••• •
• • • • ..

• •
• • ...

•• • • •• ••••••• • • •
•

.~-..
• • •-'! ••
• ••• • •.. •

to:

",".-;

~I- !t ACCT. N.O. I • •

;"'

I
t, I

II

:t . . ,:~::~i.'>
·· ..1 BLOND,J::R·TONGUE
. ...Il A.L"lNG STREET
.. NEWARK 2, N• .I. 'r ... ,...
........•....•...•,.. '1r'lt?s.f!t,·
I,·"·c __

..;:...

"'.

,../ I I I I I



•

Qut\tJTtTY
RECEIVED

SHORT

OVER

•

WEIGHT &
CARTONS

INSPECTION
C!I~MPLETED

QUANTITY
PURCHASED

1lR-IOl..IM-I211

• •••

.. . "<

~I
U'

BECEIVING
".DATA

.

INCOMING: •• I!St'kY1J?8.
INSPECTIOI>t .1-->-"----I-.........----+-...,....:---,- ......... +--'-----'-.........---'-1.---=----+-----~----...:... "

::n:-u~~ ··i mSPECTOR " ""I

f. , .. '=='===~=:==:======k===:======k========k========oh=====""'====:. .. : ~ ..~-
, ...

. ~ • t' •••

• 'r• .,----.,_.,_.,...----------------..;....~----~---- :.......-'-------'---.,__-~---'---'----------'---------· : . ..i .:. ...... .,--.,--.,---'-~---'-----'--~---'----------------------'-------'----'--'-----· l>r-

,B£MABXS .i •.. ..-:.....------....,-------,---'----------'---------------------'-----.,------------
.~

~ '-------------------'--,--'---..:.,,---------'-----:-'-------'--...--,--_.

-~

'\.,'

-1

, "

••''''";'}
'j" "8
",

::, A ~.

-:;.



-- -'~~:;----~-----:-:---------....,.---

I

rp~T NO,
- - --

L 2. 3, 4. r:= __.
.. ' ,

I QU1\NTITY ,J--Z~,. /rf!:- .. ,. R11._ fJ~~~ .d"/",_... ,11. II~ ~<.-RECEIVED

I QUANTITY
, ,

I rURCHASED ,

I OVER , 1flJ-i;_ ~11,';.'N 11 A<! ~: ..
, . "

SHORT
, 1

. , . , ,

WEIGHT & " ' I, " I

~I CARTONS , .: ,
' , , '

, . .
, ", ' "

" '"
' ' I, 1/,?/I/

, ' ... .
,

jINSPECTION " . '" , v. If ,
!illPORT NO. . , ,

" " > I, '

.J INSPECTION
.' .:

, I -:-~ "

f COMPLETED . . , '
, '•

. r INSPECTOR
- --I

-
. ';,r ,

. ',', -,- . "
,

BECEIVING
" DATi\

. ." ". ,
~

t'

! •••

INCOMIN~·.

. IN'SPECTIQN •
• 'DJl.TA •• ~

::::c: .::~••
• l>- ~ • ~••

• 0 -:- --__...:..------~__- __--------...:...,------------------------• ' I,• • • • •• K •

• • • :. L· -....,~...:.....:..-__----~...:..-----------------------.:....:-:.....------------.g I-

• :fmMABxs ••,
• • • • • :I-T·---__--- -----------~--'----...:..~---------...:..-----------••~ I •

llR·IOI-SM·I2J ; '-:- --__-------__--~------------------'-------------

..



;,.'

.".

, ,

•••• •. "

... '

":1'

." ~.

',-'

. TE!1!lt3

".,.
\',~ '; • • • _'-. s: ••

<"t i, :

, 't ••••
;'~"::ll~1··· ,,': .:.....'

, l!':.,." " •.••.

• • ,.1.,...



f,:

\
I

. I

80' F ADEM ROAD
o SPRINGFIELD, NEW JERSEY

o DRexel 6.8300 i',,

Invoice N~ 581

Invol'o Do'.......AW.1.Il\.t....1..(i......1..9fl.3
Your Pur. Ord.r # ...IL2Q.3.t.~.~.7..95L.
Your Molding O~dor # .
_Your T~ol Order'"# ..~ , , .

You', S; ;). # ..,.., ~ :.:.::.:.~.•.: ..
Your Dopt. No ··::·····:: I

Our S. O. , 4~.5,.~.~.} ···..· ··
Typed by ·£P.·..·_·,·· •·•..• ..
T.rm" N.t 3G001' NO DISCOUNT

. .
• ·~.....'t .......'¥

two

Thia ia your authorization to build one (1) taR
cavity injection mold for c1Bm12.. o..\!tdoor"anten
per draaing # M-l552-B enclosed. This mold to
be used in our Van Dorn H-260 molding machine

Sold to

0 0
• ..
• • •

0 • ••••
0 • • 'e, 0

• • • • ..
• •

• • ••• Via
•

• 0
,

• • •• ,,!"'jI.

•
•

~

0 0 ••••
0 0 0 0 • •.. •

,~ , Electrocomp t Inc. " " . ,
'. I':~"._,,:;:~ ......._._..i Allin". Stre.Ill: ". . " '., ..•• •• ~ ~~,._..,q-, ,'. .
. . .' : ••Newarlt. New ,}liriillY"·'.....,.""-:..•• ."._.-.

~

"

'~~

I

!

-
lnv.
Number ,,;"

>,./

$ I.? /,/ ~ e:' .:;j

GIL
A t$ ,,/. 1.•
.._m_._~ l-:::'---\~'" --

GIL
Amt. $

/( /

Due Date

Rec'd.

Account
Number

Account
Number

PIO /I

INVOICE AMT.

Inv.
Date

,
"S.Il., r.pr•••nt' thot with r.,p.tt to

f
,h. production of th. article emdlor

the performanco of the •.,vlce,covered bYi.. ttt1~,lnvOlc., It ho~ fully complied
with .ectlon 12(a) of the fa'r tabor ndard. Ad of 1938 a. amendod."

, ; !

..<,.,)~.::~~<,'~' ",.,

1,
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TO:

FIWly::

,

; I:; UI'(:i\ /\P,f -' \~AI:.. ,'J,:r J\'fLAf\l':iA f\ \ RPOFff, \,~,lE r:::':}.OVE f~f HE(:'n v, to 'n·~~::

SI'EC:lAt1't DIS;IR~ COl) (.\NO f'~E"J ¢J" E!>' EAfON (E'-rUMrIV)!1 ;,:a:;'~:-:F:Ar,".

S"UE:3 Mt,f.\IIGI'::::, MID Hr:'flSHAI,L BAGWELL. Mt,f\II\GI:n OI'Yl<!:: ,D.·';;J:~',·"

8J1,<1INCH"

I
·:>2 \~'i!~ A:.:;'3t_rvT,t.~-:f.) .\ CO! ..!)Fi. HANGI:H .....5 ;G,ND A U<"~;FV\r!·::;En AI'D P) r-l'\£:[~

01.11' J\Lt 'i'HE F2j\T{fFt[S~

)3 S"rvrJ,r'V' l'!·j'E\.1 S;:'JGlC4!,::)"fEIJ WE STAHT OUR F;I~:LD ·n~Sl'nl·iG :1:\1 NOB:TH
A"I'L ~f\ j,!I\' A "J

2~2 WE WERE "N-;rHODU~~~r;I) TO THE: LOCA~" DEAL'~H AND tE,iH-:NF.:f> ]f}<i,Yi ,~

SI~VEfi;i:: G·FOST P'HOUl..EM r:>~ IS"T8, 'fHROUfl;HOU :,'- 1'tlE l\FtE/, ON !~~:li\.\'Jl'ji::l._ ~:

II MAdOR. {::OLOR SU,T I ON (.H H ..LS AND 'j A'lt nl!:'~" THi'()t' !:1';OU·(i,

O'{'HE'i~ C~/~,NNr::!:.,S rn "1HI;: ARCi\ ARE 5fJ'"O 1~C!-

2,11' MOSIf 11\'<'j'Al.L.~r!'otl:;; USE: till: CHANNEL. M~,Gl'EH CFlOS:: r" '1:~ S:;F:Ii:3
A(~1 E?',JNA~:, AS TI~:[~Y I;'OVN[) TO Fn~~JECV G·HOnfS BE~r:r 01' IIU .. -... C'fl;'~'~~

JlI~"i' E 1\INA~, ',l

2,6 THE TZSl w/,s ~or~[)I.IC1'E[) ,;"1 A Nf:;W CCLOR I NfITIIl.l..o:' I md r, ')~'C:"'
s'rGA.Y FF! ::V{~'(l:: HOiH::n t\ CHANNEL MAEYEH ~)605 7 ELf:~fI::;I.lY:) V1t~S
H,S1f'\Ll,ED sur Dllll.I·! EI_HJ.1NA'fE "P"I{.I; Rf:FU;CT'ON.s E~';'laEl.'l,

,~,7 AI"T,,!': V!l',WINI~ 11'111: PICTURE" W;::; iNS,TAU.'d:> nu: COlor: a.. \NGl:F:,o;i
CIJ 1='1 ,PC!1'',,''ABl..lt Pl)U~ ai.: GH'ii'i~y U~JOER liHE 1~<~E i G~t7 01" l W:: E;';: ~':'l:' :'-H:i

A\J'r~:~'JNA, i\N~) 1~1)~,pr~O:\!lMA7E:L.·\'" !5 jf'l~e:l' A'/llJ\Y Ff:or'r1 i r i~: ... 'iNC \fitT'"

rilE rRAN:::M I 'tT!R"

2~8 T~~E !)(-:At..r:R t\:~il)) ''jUt) 0[:-' HIIB ~H::t'iV~CErifit:r\'i GtAIMCD Yl",f\T -)f)R CC: ..O,i
FI.I\i'!Gt~H-5 p~:::nt;'ORM:; SILYHf"llL'f SE1i"IrI::R, r~JJll\1 rus Cr-11:f\t:-NE::l~ MA~;":·'·E.;:~

'I EU:ME1C' ANT::NI~J, i'OI~ GHOnT aE:JE:CT liON ON CaIA~INLI,. ;: ,\NIl
lll:lI Iif::R" D ~H.I G;1'l'n:r CI'l " sn:H S 6GN~\I.S ON CHI.,i\ltlEUi 5 I\,~') i it

PAGI,: I 01' 6
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J - E: GOto"~ n'd,IGf::S;''' 10 W,\S :;'jf;L:::T ~ rU1'f:":D :.:'(HZ {HE t;O~.,()f1 tl "f ,,?',U:!·,·o5

/\ \:n ODUL:r ENOUGH D I· o il.:OT ;:i!':I:,W !\I'J I MPF-;:OVE:hlt:1\JT O:J C!'ll\~H<::: i~. ;~

OVEn YfH: COl.;on P \lJc:r:..:'r:' ...5.. (T:-:E cor.or: ilj\NGE:::Z'~" [ 0- ;"-{t\::> AT :MEAsr
1:'[1[\ UI:',':,:l UiI:;I'. 'JW!: nr::.·,:C:·JION}c

~;'fl~~ M,;-:,~(. -Dupn f,iq:'OH1\"I'~O UB TH,,"i:' THERE ISh SE\fE:1E G!'~OD'::" r~[>C'8f~E':M

0\1 C l'i./\ !-H'l -~' t 2, ,.

~~,3 f-.'1r:(, :)UI)~{: IF~FD \L::. ,\;\1TE::;\IJ\ A.r·,lD ~""OU~~i) CHl\t\\:\::'~:L ;:~fl\3T:::i::: ~:~[();3::=j

::'1 H[ SF:n I' E S "(0 r-' ~iiToniVl a. .,:;i'f fl

JIJ:Jc>! 1-1:.:. G,'~N~!OT ~JS[·f1·l[·.JFD Lf'\1 :N ;\10ST (I,;" Hr'; 1.~';)(;PtT!-:)";SC'

1"1::: FC:IL~ND rH,f\'Y TH:;;/ llFe\ ,LoP'! Hfd, H()p~r~ ::~.", 1'i\1 iN TI~lr;: :.; 81':""
H '\t' Z) "\fBJ\r!< 'n-:c CNJl.!H!::;L '~Ii[ts·"rl~fi: /l.N:TEH~!~\.,

II;:~ FCUN,D r:'l7;: WUrJE'.icIFi.O l',f\l'f£-.:l,l!'Jj\':J "fO (.! ..:.\--f~ ",.i\n~·~f l<';',:~~{,.'\Tf.()i\1

t'\l 'Gr'J.I{\J,- ~;-\lD T;·IET,Y:~OP :3Il\HPL'{ rN Gr.f~l o·} C-d'7' 6',,- (WE
f;.JES·lMJrl'TEO :;13 QI3",EHVi\r'ON IN '''11,; Ltd)"

T.n cnAi'H.I~l.~n 1~\J rH:~: P.Rt/\ JII'~E ~~D .5" I.~" '30~ C(-j .. <JO is
/\\\ t:CUGATiONf\L CH\;llh'E:L A~j() r s NCT PDPUL\R AT /.t.t..

, .
.3'~ll.t THE-: TE:31' \!VA;3 c;Oi"lJUCYED A~' l~ ,i\J'~:lfJ'·f:!JS'rr.. 'i: __ i_,l\T~O;\l (,)O;:~()P ;,f:'f)~,

/\ CHAI\}N~~,! .. 'Mkf:fifl.:'H JSo4· ,f: r.:L!:rv1E~'Ii"~,} ;\i..'::'£ADV r lo,lSl/\r,=LEC' tdo,iD A
HL f G;-lT" 'Cr"1CSI 0i\1' :;HANNEl; ~~ WP;::;' .pBHI:H'/EDf>

)'l) T:-a: GOLOn ::1~,'NGr<F:1 ~ r 0 WAS' ':HJI3;:il',:1 '.rUTI:e FQR TIH': EX:) 8'11 i\!G f,NT2NNA

A~lO WAS :It.TED' YO PEFIFORM ~Pf~~P;(I'Mj\TElV THE SAM'~ AS THE CHANI~EL

e, M~,8rl:a 1 f I~L,E'i'ilE: \J'fH{l

':\ 6•• 0 Mn .. DUPH' SVOWi:D i:: w,;'I-Ius I ,',SM. H! B R~A30N Vltlt) 1>1/\ r ft,S P.' 1.0G"·
PUI:, oni c IW f'"hF Ji,MED DC':rEF/ HiMI TilE ,JFO MilE: <NAS, Ht,D MGFll,
fl •. B o G/\HI 1VMl 1'·11:: C.M", \1'10 "CH1'.B:'.ME I.\)B" HE,:E~T iON"

HE INDIDAtEC !HAr HE WOULD LIKE Til TRV OUR ANTZNNA8 IN OTHER
[.OC;IITIOfJi<l J\I~O Gn ..i·II\M Si',B:.l\1M P'ilOMl:,ED TO SUPPI.,V Miff Wlrll A flEW
A'N~t Ej\jN/\'~),~

4. THIRD LOCATION -- ROM::

. L .• I Hemr: I~, SI'H,"\'."n t;"PHOXI.:,I,'\H:t.V fl/\I.,i' W.'IV [,E:nVE:E'~ IVltArITA AND
Ct-IllTFIlN 0 LW/I , r,:WI1ESSE:E,,' (i~) MII..I':$ I'ROI·' EliCH"

aE: c;: r. PT H) ;,) I sn c 'I
.C:,

'r z nlClM CIJ/lTTi\NOOGA AN')
,,!I raoM 1\"t I.·AtH /I c

FAGI': 2 0'" 6
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'\': r:

1·5 en Hr~';~ .~;:;'~ ;'~'E: de: ;-lLE', .\ F(:l:J G{)M 1, Gl: fi''''r:rn:;; /J.,f\):':, (' [',.

I.P"~';I{;.{.i:'~! r·,1Cl1!\~;,:'~~D ',,);fY>1 t, :'if),i'J\";'cn T<I·CHi :;:r"j" 'ttH: :,r'\!l!~! fl·:,.,;: :'()j'!":\:::i)

:l '

.:
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i\(:l:, "'t ;7.1 '.,;', ~'~5 [;"l" on ·'(tHt. ·ncJor~',_..

"=i"J-n: Gr)LiH~ l"(.'-~I·::F;:"'[O

{:;~fJ0:iE n;·; r ciff (\, "i';'H~
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'lui

.- b'to,\

SHiMPY EATON" G,,,:NEFlAl Mt,N/\GER OF SPE,CIAVn' DI:;C,"If", CO"
l'I:~n81'!r.I_L I3A(3111IH.l,!, MAi,'P,(,I':f,t OF TNE A"r1.AN'A STORE MHl A
DEALERS LiK~D THE MECHANICAL CONSTRUCTION.

Au" !3EIH,£(~8 MlO n;CB~' (f:; I P.I~S CLAI MEl) TI'l~,T OUR ",NTl2NNi,S
PERFORM BETTER THAN THE JFD LPV'ANTENNAS. AND THAT THE
CHANNEl. M"Srr.R GHO(?S t" I m:: "\tnii:,NNA$ HAVE f3ErrEf: 13".01; I,OBE
REJECTiON THAN OUR ANTENNAS.' '

DEf>!.ERS $r!EMEO TO KIWI:: f\ 1;)00;). PRACT I CAl. ANTENN,l, I{IJOWU;:OGI;:.
THEV ARE FAMI~IAR WITH THE MAJOR ANTENNAS ON THE MARKET AND
HA liE AN ,'DEAHOVJ HIEY PEFWORM.

DEALERS SHOWED A GREAT OONCERN OVER THE PERFORMANC~ AT EAC0
HOME I NBTA!>I~A'f! ON. EVE:N WHr::N THE CUSTOMf~R WAS 5il,',:, Sf" I ED,
THE DEAI.ERG HAD TO BE: SAY I 31:1 Ee, AND D 10 ,,'-I. n:EIf GO\Ji~() TO

IMPROVE RECEPTiON.

M,l\~l'f iOEAUEf18 SNOWED E:NHlllS I ASM fOR OURANTENNf\S MW Of'fERr::O

THEIR HELP IN FUTURE TESTS.

SnJMP'E EATON CLA I MSO 'HiAT 'nm,JFC LPVm I I AND LPV.,. lifo AHE
BEST GEI,U:I'1S., HE WA,; NOT AWIIRf:: Of THf;: G.'IOST 'PROI:JLi::MON
CHANNE Ul 2 1\1~1l ) "inA '( E); I STS'HIFlC:UGHOUT HIE tHiEf., NOR WAS
HE ",VilAI'll': HI,I\T nn: Ci'lj,NNEI. MAS·'£R ANTIENNMl WERE: USr::D 011 TilE

DEALIERS AND S!::LLING THA, GOODo

7.1 STUMPY EATON, UPON LEARNING OV TYE SUCCESS OF THECMANNEL
MASTEli', I\Nn:NI~AS!) I NJj CATE[) HI,.,..r \olE WOULD L! l<EOLJR· ,\NTENNAS

TO PERFORM aE~TER~

7.8 JFD ENGINi':ERSA[:U; COIlSrANTl~V M!llqNG FlEU) iFill'S ,~N» flHI::
F I lEU> Tl,$T II~GAN"fENNAS AN!) BOOSTEHS.

PM)E 5 01" 6
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I ,- ,/ T;.;c i~E~_llV:alNl]-~' I i\lDO':;n /\N'f'~':=f'.Jr-L~;3 I,\FI.E. ('~OOD S-f::t.L~:HS f N -{I'~:-~: :~OUTF),)

T;·;r.: Sj\t.l<:3~,.Ir::1\! AHE Gl:':TT"I NG f10,.:;0 {:'·(!n.~1 EVEFlV tlN-fEhli\!/\ "fHt::V ::;Cl .. t.
~~'r~Or,l '~'1'11': ~.'l/\Nll~~-hC-flJi-';E:Fi:(>

I I ,
1 ., ,

"I ,;?;I "

'7 I')o J

l~' 1'1'11~ i'"J'I'URE, !"r SE~MS ADV!SAD~E: TO fNVES1'IGA'rrc r~E PROO[.E~~S

Of 'T'HE ;-~PEC: f F (, G Ml\Hl'~FT t:: WE: PtJUI TO r l'JTriODUC0~ :\i\\ L~r'~Tr:', \1i>!A ! N
7G1A1" MAf1!(E'f~ T~12 E~;T!MA'rED SALE~; VOR THIS AREj~ (2,0(iO Al~TENNAS

PER. \.~J;:t:!'~) :3HOUL,f.i 1'}f':,VE l:iJr'.nH/\N·I~ED l:N tNVEr;·rfGp..T!D;'~ ()i=- "(1-J1.;3 f\ftEf\

f\i<JD W;-IE'I,";·H::1-? THE f\1[ED 1.:'OF2 CUSYO,;k"~,l/\Dt: l\NTf:::~·lNP.G WOUi ..,O Hr"IIE fJtf:':i\J

TO ()lJR AOVANrAGE~

As A R{~8UI_·f OF l·~lE ABOVE FtND!NGS~ A COLOR R,NGER-[2 WAS
DES I' Gi.NED (WH I C:·j r s EQU)' \}!-\f,..• El\l'r OH SUPER (, os rN PERFOR~I.'J',f>JGE

TO TH~ C. M. 18 ELEMENT ANTENNA) AND SHIPPED TO GRAtiAM
S'IS£iOM VOR Fr~LO T~SrINGo

,
DIST~IBUTION L.IST:

"",,,..,,,',.... ~,,.~ c~'-''''''\}'.""',.••,,..,........~...,"',,~""';,,.""'", ..

IQ' 8LoNDER
J,; 8,\LASH
Ho:, G:i r.~8r:':f-i:Y

Do 1·'2:[.K08l'!
Gt' l<'.c.Pt.AN
Gc E: r SSOM
8. lONGUE
ALL PROJECT ENGINEERS



MIKE STOEIN CO.

-~
July 25, 1966

MANUFACTURERS REPRESENTATIVE

14663 Arminta 51.

Van Nuys, Calif. 91401

5Tate 2-9421

John Lineman
Blonder-Tongue Laboratories
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 I thought you might like to know what they are doing.

It was a very well attended meeting. 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 representatives
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, including bumper stickers
will be poured into dealers hands.

This is going to really give the antenna business a shot in
the arm•. I'm crying in my beer because the majority of our
distributors have not yet had the use of the antenna vehicle
and won't have until the end of August, which will be when
the main push is over.

LP/pjm
Enclosures
cc - Graham Sisson

Mike Stobin
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AIBTR
DEALER KICK-oFF MEETING
WEDNESDAY, JULY 20, 1966 - 7:00P.M.

"a'att,«HJfJd 1'4ttadteuu
1 - PERSONAL DiSCUSSIONS WitH ENGINEERS FROM ALL TV STATIONS.

2 _.ENTERTAINMENT.

3 - PREVIEW OF ACTUAL SPOTS TO BE TELEVISED.

4 - LEARN HOW YOU CAN GET MAXIMUM BENEFITS

FROM THE LARGEST TV ANTENNA CONSUMER PROGRAM EVER.
=

F R E E +;'/tt '!)eate'Z4 ..'JIJed(ed .. FREE
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