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(PATENTED)
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W AAB-WNAC, Boston,
Mass—430 fi. high.

HE Blaw - Knox Veitical Radiator —

Guyed Type (patented) — is designed

primarily for use as a “five-eighths wave”

vertical antenna. It is generally conceded

| that this is the most efficient broadcasting
" antenna available at the present time.

1. It greatly increases the field intensity within
the service area.

2. It increases the distance from rhe sration at
which fading occurs.
From the captioned photographs it is ob-
vious that Radiators of this type are being
used by many of the important broadcasting
stations.
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LAW-KNOX Radio Towers arc used

by hroadcasting stations, radio tele-

phone stations and radio communication

stations in practically every part of the
world.

Wideexperience dating back more than
thirty years to the infancy of radio, forms
the enviable background for acknowl-
edged achicvement in tower design and
manufacture by Milliken Brothers (the
original company)and later by the Blaw-
Knox Company who succeeded them.

The company policy of cooperation
with the radio cngineering profession at
large has resulted in most modern prac-
tice in design, from an electrical as well
as a purely structural standpoint. The
types of vertical radiators illustrated and
described in this folder are evidence that
the development of Blaw-Knox Radio
Towers has kepe pace with the latest de-
velopments in antenna design.

Itis generally recognized that the ideal
broadcasting antenna should coasist of
a high vertical wire. However, in the con-
ventional “T” or inverted “L” type of
antenna the vertical height is definitely
limited and it is customary to provide the
necessary clectrical length by the use of a
“flat-top™ construction. This flat-top por-
tion, while serving to load the antenna
and improve the current distribution,
contributes nothing to its useful radia-
tion.

Stecl supporting towers may act as
“re-radiators” or reflectors and introduce
a directional effece which distorts the
normal shapc of the field pattern. At the
same time the signal is weak cned because
of losses due to induced currents circu-
lating in the towers. These effectsbecome
greater as the tower height approaches or
exceeds the resonane value; consequent-
ly, an antenna suspended hetween steel
towers also suffers from heighe limita-
tions.

The condition can be remedicd to a
certain extent by widely separating the
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Low Capacity Tusulator Arvangement—the Quistanding
Feature of the Blaw-Knox VERTICAL RADIATOR

towers and by insulating their buses, but
even with these precautions losses will
always be present. Particularly serious is
the case where the antenna is located on
the roof of a building. Here the available
space is usually so limited thac proper
spacing of the towers is impossible. Also
the towers, even when insulated, become
electrically a part of the building frame-
work and their combined height is such
that the cfficiency will be greatly de-
creased.

If wood poles are used for supports.
practical considerations such as lack of
strength, maintenance expense and the
necessity for guying, fix the maximum
height. In addition there is the fire hazard
and the general impcrmanency of wood-
en construction. Metal halyards, used to
support the antenna, have the same unde-
sirahle characteristics as the steel towers
when approaching resonance with the
operating {requency.

The development of the Blaw-Knox
Vertical Radiator, self-supporting type,
which itself is an antenna, has resulted in
definite improvements which may be sum-
marized as follows:

1. THE RADIATOR IS A VERTICAL AN-

TENNA, THE MOST EFFICIENT TYPE

FOR BROADCASTING. There are no height
limitations either by reason of electrical or

strength considerations. It is both cconomi-
cal and practicable o erect a Radiator having
a height of a_quarier wave length or more,
thereby securing the full advantages of the
maximum effective height.

2. TIE FUNDAMENTAL PATTERN IS
CIRCULAR. The radiator itselfacts as the an-
tenna s there are no absorptions or reflec-
tions from the supporting structures.

3. ALL LOSSES DUE TO INDUCED CUR.
RENTS IN SUPPORTING TOWERS ARE
ELIMINATED.

4. THE RADIATOR IS A PERMANENT
STRUCTURE. It is free from fire hazard duc
to lightning or other causes. There are no
swaying antenna wires with their attendant
difficultics and expense due to breakage, par-
ticularly under ice and sleet conditions.

5. LESS GROUND AREA 1S REQUIRED.
The initial cost is therefore reduced. Itisalso
possible 10 erect the Radiator on roofs of
buildings where conditions would prohihit
the installation of two towers.

6. The BLAW-KNOX VERTICAL RADI-
ATOR, SELF - SUPPORTING TYPE IS
WELL ADAPTED FOR DIRECTIONAL IN-
STALLATIONS. Two or more of thesc Rac
ators may be economically and efficiently used
for practically any design of directional an-
tenna system.

7. A CONSIDERABLE PUBLICITY VALUE
IS ATTACHED TO THE USE OF A VER-
TICAL RADIATOR. Many of the principal
broudcasting stations in the United States
are employing similar antennas. It has been
stated by advertising agencies that in some
cases the gain in prestige alone hus been
worth the cost of installation.

In order for a structure to function ef-
ficiently as a Radiator it must possess cer-
tain electrical characteristics. Most im-
portant is that the clectrical capacity at

(PATENT APPLIED FOR}

the base must he as low as possible. This
insures small dielectric losses in the hase
insulators and a proper distribution of
radio frequency current along the height
of the tower. A high base capacity would
tend to concentrate the current at this
point, and therefore to decrease the “ef-
fective height” of the antenna, seriously
impairing its radiation efficicncy.

In the Blaw-Knox Vertical Radiator,
self-supporting type, an extremely low
base capacity is obtained by the unusual
insulator arrangement (patents pend-
ing) shown in the photographs. The four
corner legs of the tower rest on their
respective insulators with no attachment
other than a pin to prevent latcral move-
ment. These insulators therefore are re-
quired to take the down load only and
the entire uplift of the tower is taken by
the center insulator through the holt
which is tied into the foundation. No
porcelain is in tension.

As a result of this special construction
the toral capacity of the five insulators at
the base is lower than any other type in-
sulation yet devised and is far below the
capacity values usually present in con-
ventional insulated towers. This is large-
ly due to the fact that the top cap of the
corner leg insulators becomes virtually a
part of the tower leg and does not ma-
terially add to its capacity. Consequently
the corner leg insulators have a practical-
ly negligible capacity, while with con-
ventional “push-pull” tower insulators
this is far from being the case because of
the presence of a bolt through the unit, a
hottom cap and additional porcelain.

The length of porcelain and separation
of metal parts of the insulators is such as
to adequately withstand the operating
voltage of the transmitter without exces-
sive heating. The structure itself is de-
signed inaccordance with standard Blaw-
Knox practice and all meral parts are hot-
dip galvanized to insurc long life and
high electrical conductivity.

Blaw-Kuox Vertical Radiator,

149 fr. bigh. Broadcasting Sta.

tion KSO. located on roof of 13-

story Register & Tribune Build-
ing, Des Maines, lowa,

One of 1100 hundred Bluaw-Knox
Veriical Radiatirs, each 124 fi
bigh, installed by the U. §. D,
ment of Commerce for Air-
way Ralio Range Beacons.
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HE Blaw - Knox Vertical Radiator

Guyed Type (patented) — is designed
primarily for use as a “five-eighths wave”
vertical antenna. It is generally conceded
that this is the most efficient broadcasting
antenna available at the present time.

L. It greadly increases the field intensity within
the service area.

2. It increases the distance from the station at
which fading occurs.
From the captioned photographs it is ob-
vious that Radiators of this type are being
used by many of the important broadcasting
stations.
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LAW-KNOX Radio Towers are used

by broadcasting stations, radio tele-

phone stations and radio communication

stations in practically every part of the
world.

Wide experience dating hack more than
thirty years to the infancy of radio, forms
the enviable background for acknowl-
edged achievement in tower design and
manufacture by Milliken Brothers (the
original company)and later by the Blaw-
Knox Company who succeeded them.

The company policy of cooperation
with the radio engineering profession at
large has resulted in most modern prac-

tice in design, from an electrical as well
as a purely structural standpoint. The
types of vertical radiators illustrated and
described in this foldcr are evidence thar
the development of Blaw-Knox Radio
Towers has kept pace with the latest de-
velopments in antenna design.

Itis generally recognized that the ideal
broadcasting antenna should consist of
a high vertical wire. However, in the con-
ventional “T” or inverted “L” type of
antenna the vertical heighe is definitely
limited and it is customary to provide the
necessary electrical length by the use of a
“flat-top” construction. This flat-top por-
tion, while serving to load the antenna
and improve the current distribution,
contributes nothing to its useful radia-

ion.

Stecl supporting towers may act as
“re-radiators” or reflectors and introduce
a directional effect which distorts the
normal shape of the field pattern. At the
same time the signal is weakened because
of losses due to induced currents circu-
lating in the towers. These effects.hecome
greater as the tower heightapproaches or
exceeds the resonant value; consequent-
ly, an antenna suspended between steel
towers also suffers from height limita-
tions,

The condition can be remedicd to a
certain extent by widely separating the

One of 1o bundred Blaw-Knox
Vertical Radiators, each 124 ft.

partment of Commerce for As
way Radlio Range Beaons.
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VERTICAL RADIATOR

Lou Cu/umly Tusiulator Aumlge»m/l—//_w Outstanding
Feature of the Blaw-Knox VERTICAL RADIATOR

towers and by insulating their bases, but
even with these precautions losses will
always be present. Particularly serious is
the case where the antenna is located on
the roof of a building. Here the available
space is usually so limited that proper
spacing of the towers is impossible. Also
the towers. even when insulated, become
electrically o part of the building frame-
work and their combined height is such
that the efficiency will be greacly de-
creased.

If wood poles are used for supports,
practical considerations such as lack of
strength, maintenance expense and the
necessity for guying, fix the maximum
height. la addition there is the fire hazard
and the general impérmanency of wood-
en construction. Metal halyards, used to
support the antenna, have the same unde-
sirable characteristics as the steel towers
when approaching resonance with the
operating frequency.

The development of the Blaw-Knox
Vertical Radiator, self-supporting type,
which itself is an antenna, has resulted in
definite improvements which may be sum-
marized as follows:

4 THE RADIATOR IS 4 VERTICAL AN.

TENNA, THE MOST EFFICIENT TYPE
FOR BROADCASTING. There are no height
limitations either by reason of electrical or

steength considerations. It is both cconomi-
cal and pracricable to ercct a Radiator having
a height of a quarter wave length or morc,
eEah gt cruri byl ad rassigaeRoHATIE
maximum cffective height.

2. THE FUND: \l\l!:NTAL PATTERN IS
CIRCULAR. The radiator itself acts as the an-
tennz so there are no absorptions or reflec-
tions from the supporting structures.

3. ALL LOSSES DUE TO INDUCED CUR-

RENTS IN SUPPORTING TOWERS ARE
ELIMINATED.
4. THE RADIATOR IS A PERMANENT
STRUCTURE. It is free from fire hazard due
to lightning or other causes. There are no
swaying antenna wires with their attendant
difficulties and expense due to breakage, par-
ticalarly under ice and slect conditions.

. LESS GROUND AREA IS RFQUIRED.
hehiiallcost s hieteiors redlute i1z
possible to ercct the Radiator on roofs of

uildings where conditions would prohibit
the installation of two towers.

6 The BLAW-KNOX VERTICAL RADI-
OPPORTING TYbh 18
\\'PLLADAI’TED ‘OR DIRECTIONAL IN-
STALLATIONS. Two or more of thesc Ra
ators may be cconomically and efficiently used
for practically any design of directional an-
tenna system.
7. A CONSIDERABLE PUBLICITY VALUE
1S ATTACHED TO THE USE OF A VER-
TICAL RADIATOR. Many of the principal
broadcasting stations in the United States
are employing similar antennas. It has becn
stated by advertising agencies that in some
cases the gain in prestige alone has been
worth the cost of installation.

In order for a structure to function ef-
ficiently as a Radiator it must possess ccr-
tain electrical characteristics. Most im-
portant is that the clectrical capacity at

SELF-SUPPORTING TYPE
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the base must be as low as possible. This
insures small dielectric losses in the base
insulators and a proper distribution of
radio frequency current along the height
of the tower. A high base capacity would
tend to concentrate the current at this
point, and therefose to decrease the “ef-
fective height” of the antenna, seriously
impairing its radiation etficiency.

In the Blaw-Knox Vertical Radiator,
self-supporting type, an extremely low
base capacity is obtained by the unusual
insulator arrangement (patents pend-
ing) shown in the photographs. The four
corner legs of the tower rest on their
respective insulators with no attachment
other than a pin to prevent lateral move-
ment. These insulators therefore are re-
quired to take the down load only and
the entire uplift of the tower is taken by
the center insulator through the bolt
which is tied into the foundation. No
porceluin is in tension.

As a result of this special construction
the total capacity of the five insulators at
the hase is lower than any other type in-
sulation yet devised and is far below the
capacity values usually present in con-
ventional insulated towers. This is large-
ly due to the face that the top cap of the
corner leg insulators becomes virtually a
part of the tower leg and does not ma-
terially add to its capacity. Consequently
the corner leg insulators have a practical-
Iy negligible capacity, while with con-
ventional “push-pull” tower insulators
this is far from being the casc because of
the presence of a holt through the unit, a
bottom cap #nd additional porcelain.

The length of porcelain and separation
of metal parts of the insulators is such as
to adequately withstand the operating
voltage of the transmiteer without exces-
sive heating. The structure itsclf is de-
signed in accordance with standard Blaw-
Knox practice and all metal parts are hot-
dip galvanized to insure long life and
high clectrical conductivity.

Blaw-Knox Vertical Rudiator,

149 1. bigh. Broudecasting Sti-

tian KSO, located on roof of 13-

story Regum & Tribue Build-
8. Des o1




