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26 Claims.

This invention relates to radio broadcasting
structures of the mast or tower type and to the
manner of supporting such structures in a verti-
cal position and insulating the same from ground.
This application is a continuation in part of my
application for Letters Patent of the United
States Serial No. 542,518, filed June 6, 1931, and
allowed January 18, 1933. .

An object of this invention is the provision of
radio broadeasting structures for antennae, of the
mast or tower type, having a principal support at
its base and auxiliary supporting means supplied
thereto at one elevation only and located inter-
mediate the ends thereof.

Another object of the invention is the provision
of a radio broadcasting structure or antenna that
shall be so mounted on insulator supports and so
guyed that the electrical losses occasioned by cur-
rent leakage through the supports to ground shall
be a minimum, and that the capacity of the insu-
lator supports shall be so low that the electrical
losses in the circuits associated with the antenna
caused by charging current shall be a minimum.

Another object of the invention is the provision
of means for so insulating the antenna structure
at its points of support that the capacitance to

- ground and the dielectric losses shall be extremely
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low.

A further object of the invention is the pro-
vision of insulators adapted to carry the weight
of the antenna structure and form the principal
support therefor, and of such design that the
insulators may not be subjected to direct tensfon

loads but only to forces in shear and compression.

Another object of the invention is the provision
of a coupling for attaching or connecting the aux-
iliary or secondary supports to the antenna struc-
tare at a point wholly within the same and insu-
lating the structure from ground through such
supports. ‘

A still further object of this invention is the
provision of insulating elements for radio an-
tennae, of the mast or tower type, that may be
formed of duplicate parts so that the volume of
insulating material used in the members may be
reduced to a minimum, thereby decreasing the
electrical losses in the insulation.

Other objects of the invention will in part be
apparent and will in part be obvious from the
following description taken in conjunction with
the accompanying drawing, in which:

Figure 1 is a view in side elevation of a radio
broadcasting antenna; of the tower or mast type,
which is supported and insulated in accordance
with one form of the invention;

(CL 250—33)

Fig. 2 is a partial enlarged view in elevation of
the base of the antenna structure and the insula-
tors which form the principal support therefor;

Fig. 3 is a view similar to Fig. 2, partly in sec-
tion, showing a modified form of principal support
for the antenna structure;

Fig. 4 is an enlarged view in section taken on
line IV—IV of Fig. 1;

Pig. 5 is a view In section taken on line V—V of
Fig. 4; and

Figs. 6 and 7 are still further modified forms
respectively of insulator supports utilized at the
base of the antenna structure.

Throughout the drawing and specification, like
reference characters indicate like parts.

In the drawing, a broadcasting antenna strue-
ture 8§, of the mast or tower type, is illustrated.
Mast 5§ is formed from metallic structural mem-
bers and comprises legs 6 having their lower ends
secured to an adapter plate T which forms the
base of the mast. Legs 6 diverge upwardly from
the adapter plate T for a portion of the height of
the antenna to an elevation slightly below line
IV—IV of Fig. 1, and then from this elevation,
the legs converge to & point at the top thereof.
The mast legs 6 are tied together by horizontal
braces or struts 8 and diagonal braces or struts 8.

The base of the antenna structure 5§ is supported
on a foundation I and is maintained in vertical
position thereon by supporting members or guy
wires 12. The supporting members or gy wires
12 constitute an auxiliary supporting means for
the antenna structure and are coupled to the

_structure at one elevation only located between
the base and the top thereof and preferably at
a point wholly within the structure.

In order that the antenna structure may be
insulated from ground at its base, a base insulator
13 is disposed between the adapter plate T and
foundation i and carries the tower load. The
antenna structure is also insulated from ground
at its secondary support by means of an insulator
14 which constitutes a coupling whereby the guys
{2 are attached to the mast and whereby the mast
is insulated from ground through the paths pro-
vided by the guys.

The base insulator 13 comprises complementary
truncated or frusto-conically shaped insulating
members {5, the bases of which are secured In
flanged members 16 that are bolted to the adapter
plate 1, and to the foundation {1, respectively.
The smaller ends or the apices of the conically
shaped insulating members {5 are articulated by
means of caps 17, the abutting or adjacent sur-
faces of which may be curved. Caps IT may be
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coupled together by means of dowel pin 18 which
takes the shear load imposed on the base of the
tower as the result of wind pressure.

Since the abutting or adjacent surfaces of
caps 1T are curved as indicated, a joint is formed
which in effect functions like a universal joint,
whereby, if the tower tends to sway or tilt, there
may be freedom of movement between insulator
members 15 at the contacting surfaces of these
caps. By articulating the insulator members I8
in this manner, they will not be subjected to di-
rect tension loads and will, therefore, be re-
quired to withstand only the shear and compres-
sion loads encountered.

In Fig. 3 of the drawing, insulator members 15
are articulated by modified forms of caps {1a
and {1b. These caps.are similar to caps [T ex-
cept that cap 17b is provided with a spheroidal
cavity C and cap 17a is formed with a spheroidal
extension E which when articulated as shown
in Fig. 3, form a ball and socket joint. This joint
also provides freedom of movement between the
insulator members 18, if the tower tends to sway
or tilt when blown by the wind, so that the in-
sulators will not therefore be subjected to direct
tension loads.

‘In Fig. 6 of the drawing, the antenna structure
is shown as heing mounted on only one support-
ing insulator member 5. In this form of con-
struction the base of the insulator is disposed
in a flanged retaining member {6 which is bolted
or otherwise secured to foundation [f. The top
of the insulator is provided with a cap (Ta which
has & bal! and socket connection with a member
{1'b. Member {1'b has a flange F bolted to the
adapter plate T at the base of the antenna struc-
ture,

In Fig. 7 of the drawing, only one base sup-
porting insulator member {5 is utilized, but in-
stead of being secured to the foundation If as in
Pig. 6, the base of the insulator is disposed with-
in a flanged retaining member {6 which is se-
cured to the adapter plate T of the antenna struc-
ture, and the small end of the insulator member
is provided with a cap (Ta which in turn is nest-
ed in a socket member 17’6 having a flange F
bolted to foundation I1.

In each of the forms of base insulator support
described above, it is apparent that each consti-
tutes but a single capacitative impedance path
to ground. In the form shown in Pigs. 1, 2 and
3, such capacitative impedance path comprises a
plurality of separate insulator members disposed
in line, whereas in the forms illustrated in Figs.
6 and 7, the impedance path is constituted by a
single insulator member.

As may be seen by a reference to Figs. 4 and 5,
the guy wires 12 are coupled to the antenna struc-
ture by means of insulator member (4, and this
insulator member with the guys and the struc-
ture provides but a single capacitative imped-
ance path to ground; that is, by considering in-
sulator member {4, the antenna structure and
the guys 12 as forming a condenser, the con-
denser is in series with guy wires (2 which wires
are in parallel, and for this reason these wires
may be considered as a single conductor in se-
ries with the insulator support 14 so far as the
single capacitative impedance path to ground is
concerned. The antenna structure herein illus-
trated therefore includes but two capacitative im-
pedance paths to ground. For this reason the
capacity of the principal insulator support 13, or
the supporting insulating member 5 of Figs. 6
and 7, and the capacity of insulator memter (4,

are relatively low so that the electrical losses in
the circuits associated with the antenna struc-
ture, caused by condenser charging current will
be low. PFurthermore, since the principal sup-
porting insulator (3 provides but a single resist-
ance path to ground, the losses in the insulator
members thereof caused by leakage current
(purely a resistance loss) will also be low.

In the design of antenna structures of the type
herein contemplated, temperature rise in the sup-
porting insulators, because of electrical losses, is
a factor tending to limit the voltage and fre-
quency at which such structures may be op-
erated.

By way of example, if an antenna is supported
on two insulators placed end on end, as in Figs.

1, 2 and 3, and operated at a given voltage and

frequency, the electrical loss in the insulators is
manifest by a temperature rise of say, 101 de-
grees C.; if the antenna Is supported on a single
insulator member {5, as in Fig. 6, in which case
the small end is “live”, and operated at said glven
voltage and frequency, the electrical loss in mem-
ber 15 is manifested by a temperature rise of say
41%; degrees C.; and if the mast is supported on
a single insulator 15, as in Fig. 7, the large end of
the tnsulator member is alive, and operated at
said given voltage and frequency, the loss in in-
sulator member 15 is manifested by a tempera-
ture rise of say 19 degrees C.

The principal advantage to be gained by hav-
ing the large end of the insulator member {5 on
the foundation, as in Fig. 7, is that the capacity
expressed in farads, is much less than in the case
where the large end is “live” and secured to the
base of the mast as in Fig. 6.

In determining which form of insulating sup-
ports that shall be used for mounting the antenna
structure on foundation i, the electrical losses
in the insulator and the capacity thereof are
taken into account. If the voltage and frequency
of the voltage applied to the autenna structure
is low and the electrical losses in the insulation
are of importance, then the form of mounting
shown in Fig 6 may be utilized.

In cases where the voltage and/or the frequen-
cy of the voltage to be applied to the antenna
structure is high and the expense of construction
is of consequence, but the electrical losses are not
50 important, the base of the insulator may be
connected directly to the base of the antenna
structure as in Fig. 7, in which case the base of
the insulator will be live and the small end
thereof will be at ground potential. When the
insulator member is disposed with its large end
adjacent the base of the tower or antenna struc-
ture, the voliage distribution is such that the
temperature rise in the insulating material will
be lower at any voltage and frequency than in
the case where the large end of the insulator is
disposed adjacent the foundation and at ground
potential.

In cases where the voltage and/or frequency
of the voltage impressed on the antenna structure
is high and the electrical losses in the supporting
insulators are important, then the form of insu-
iation shown in Figs. 1, 2 and 3 is preferred. By
using two cone insulators mounted with their
small ends adjacent, the temperature rise in
the porcelain of the insulators will be relatively
low and the insulation necessary to prevent flash
over and current leakage to ground will be high.

With either type of base insulator supports il-
lustrated in Figs. 1, 2, 6 and 7 the bending mo-
ments imposed on the insulators caused by wind
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pressure against the antenna structure will be

the same. -This bending moment is equal to the

horizontal shear force imposed on the insulators
multiplied by the height of one of the insulators.
The shear force is caused; as stated above, by the
horizontal component of the wind pressure exert-
ed onthe antenna structure as well as by the
horizontal component of the load on the support-
ing insulators which is set up as a result of tilt-
ing of the antenna structure,

In the case where two Insulator members 15
are utilized, the bending moments set up in either
one of these insulators is equal to the value of
‘the horizontal shear force acting at the center
of the articulated members {6 muiltiplied by the
height of one of these members. If a single in-
sulator having a height equivalent to the articu-
lated height of insulator members I5, the bending
moment would then be twice as great as the bend-~
ing moment imposed on either one of these insu-
lators. If an equivalent single insulator were
used and such insulator had the same slope as
either of insulator members 15, the volume of
porcelain required to make such single equivalent
insulator would be four times the volume of either
insulator 15 and would be much more difficult to
manufacture. Therefore, by utilizing two insu-

~ lators placed end on end, as illustrated, the neces-
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sary strength and insulation are provided with
only half of the amount by volume, of porcelain.
Since the volume of porcelain in two such insu-
lators is only half that which is required in an
equivalent single insulator the electrical losses,
both electrostatic and resistance, wiil be much
less. ;

Insulator I4 to which the supporting members
or guy wires are attached, comprises two com-
plementary frusto-conical shaped hollow insulat-
ing members {9, the bases of which are secured
to a metallic flanged plate or retaining member 20
mounted on a frame 21 disposed in the center of
the antenna structure 5. The frame 21 which
supports member 20.is brought to a crown as at
22. Bolts 23 which extend through member 20
and crown 22 securely hold the insulator {4 on
the frame.

The small ends of the frusto-concially shaped
insulating members 19 may be provided with caps
24 that are held in place by means of a bolt 25
that extends through members (9. A nut 26
threaded on bolt 25, is drawn up tight so that
members 18 are placed in a state of initial com-
pression. A plurality of bolts may be used to
plage the insulating members (3 in compression
if desired. The guy wires 12 are connected to the
bottom cap 24 of insulator 14.

When the antenna structure 5 is subjected to
wind pressure on one side, the guy wires 12, which
are initially in tension, tighten on the windward
side and slacken on the leeward side, whereby a
downward force and a horizontal shear force are
imposed on cap 24. These forces are taken by
bolt 24 in tension and the insulator members 19
in compression, and transferred downwardly into
the structure.

While I have described the supporting members
or guy wires 12 as being connected to a single in-
sulator {4 centrally disposed within the antenna
structure, it is to be understood. that a separate
insulator, such as an insulator of the bomb guy
type may be provided for each of the supporting
members or guy wires and that the supporting
members may be secured to any desired part of
the mast.

It is readily apparent from the above descrip-

tion that the antenna structure and the insulator
support therefor are of simple construction and
economical to manufacture. This form of con-
struction permits the use of insulating supporting
members of reduced size and weight with a con-
sequent reduction in the volume of insulating
material required in the make-up of such insu-
lator supports.

It is also apparent that by the use of a single
insulator to which the guy wires are attached,
the electrostatic capacity to ground will be much
less than in the case where each guy wire is pro-
vided with a separate insulator as has been the
practice heretofore. .

Having thus described the invention it is to be
understood that various modifications and
changes may be made in the structures herein
disclosed without departing from the spirit or
the scope of the invention. It is desired, there-
fore, that only such limitations shall be placed
on the invention as are imposed by the prior art
and the appended claims.

What I claim as new and desire to secure by
Letters Patent is:

1. A radio antenna comprising a mast, a foun-
dation for said mast, supporting members con-
nected to sald mast at a single point for main-
taining it vertically on said foundation, univer-
sally connected insulating members between said
mast and said foundation whereby the mast is
free to turn relative to said foundation, and a
single insulating member rigidly mounted within
said mast and to which each of said supporting
members is connected, said last mentioned in-
sulating member being so disposed as to dis-
tribute the forces exerted by the supporting mem-
bers downwardly through said mast.

2. A radio antenna comprising a vertically ex-
tending girder mast and means for supporting
said mast at a single point in its height, includ-
ing an insulator formed of complementary sec-
tions ‘disposed within said mast, a coupling for
putting said insulator sections in compression, &
plurality of guy members attached to said cou-
pling, and means for supporting said insulator
within and rigidly securing the same to said mast
so as to distribute the forces exerted by the guy
men;bers downwardly through the legs of said
mast.

3. A radio antenna comprising a base, a ver-
tical canti-lever radiating antenna supported in
vertical position on said base and insulating
means disposed between said antenna and said
base, said means including substantially conically
shaped complementary Insulating members dis-
posed with their apices articulating together.

4. An insulating support for a radio radiating
antennga, of the vertical type, comprising com-
plementary frusto conical shaped insulating
members designed to be positioned between the
antenna and its foundation, one of said insulat-
ing members being superimposed over the other
of said members and a universal joint connec-
tion between said insulating members whereby
relative movement of said insulating members
may take place. , ‘

5. The combination with a vertically extend-
ing girder mast forming the radiating antenna,
of an insulator disposed between said mast and
its foundation, comprising complementary mem-
bers of substantially frusto conical shape, one of
which is superimposed over the other so that
their smaller ends are adjacent, and a dowel
pin disposed between the ends of and extending
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along the longitudinal axes of said frusto-conical
members for holding the smaller ends of said
members in alinement and resisting relative lat-
eral displacement of said members.

6. An aerial comprising an upright structural
mast forming the radiating antenna, members
secured to said mast at a single point along its
height for maintaining it in vertical position and
means for insulating said mast at its base and at
its single point of connection to said support
members including complementary insulating
members of frusto conical shape between said
mast and its base and having the smaller ends
thereof articulating together, an insulating mem-
ber rigidly mounted within said mast to which
each of said supporting members is connected,
and means putting said last mentioned insulat-
ing member under initial compression independ-
ently of the loading imposed thereon by the sup-
port members so as to distribute the loading
evenly to the legs of said mast.

7. A radic radiating antenna comprising a ver-
tically extending single conductor canti-lever
mast, guy members connected to said mast wholly
within the same for maintaining it in vertical
position, and means for insulating said mast at
its base and at the connection to said supporting
members, including complementary articulated
insulating members disposed between said mast
and its base and connected together by a uni-
versal bearing, and an insulator member rigidly
mounted within said mast to which said guy
members are connected. ’

8. The combination with a vertical radiating
antenna canti-lever mast, of means for insulating
and supporting said mast comprising comple-
mentary frustc conical shaped insulating mem-
bers between the mast and its foundation having
the bases thereof secured to the mast and foun-
dation and their smaller ends adjacent to each
other, caps on the smaller ends of said insulat-
ing members, and means for universally joining
said caps together.

9. A radio radiating antenna comprising a
vertical relatively slender canti-lever mast pro-
vided with a single base insulator on which the
mast is supported and by which it is insulated
from ground, and means to anchor said mast to
resist tipping thereof, said anchor means being
connected to the mast at a point wholly within
the same, and provided with insulation to in-
sulate the mast from ground.

10. In a radiating antenna of the self-support-
ing canti-lever type, a relatively slender mast
adapted to alone function as an antenna and
supported at one point at its base and provided
with insulation at its base adapted to support

the weight of the mast and insulate the same from -

ground, and guys for holding the mast in a ver-
tical position, said guys having a coupling dis-
posed wholly within . and attached to the mast
and located intermediate the base and top there-
of, there being insulation for insulating the mast
from ground through the guys.

11. In an antenna of the self-supporting type,
a relatively slender mast adapted to alone func-
tion as an antenna and supported at one point at
its base provided with insulation at its base
adapted to support the weight of the mast and
insulate the same from ground, and guys for
holding the mast in a vertical position, said guys
having a coupling disposed wholly within and at-
tached to the mast and located intermediate the
base and top thereof, the coupling comprising
an insulator supported by the tower and a tension

2,064,121

member so connected to the insulator and guys
that the Insulator is strained In compression by
the load imposed thereon by said guys.

12, A wave antenna comprising a vertical mast
constructed of structural members 8o bonded to-
gether that it functions effectually as a single
continuous vertical conductor, sald mast being
supported at a single point at its base and in-
sulated from ground at its base and provided
with auxiliary supporting means to hold the same
in a vertical position, sald auxiliary supporting
means being coupled to the mast at a single point
wholly within the same and in the vertical axis
thereof and located at a substantial distance

~ above the base, the mast also being insulated

from ground through said auxillary supporting
means.

13. A wave antenna comprising a vertical mast
constructed of structural members bonded to-
gether so as to form a rigid substantially con-
tinuous conductor adapted to alone function as
an antenna, said mast being supported at a single
point at its base and insulated from ground at
its base and provided with auxiliary supports for
holding the same in a vertical position, said sup-
ports being anchored in the ground and con-
nected to the mast wholly from within the same
and at a single elevation above the base, there
being means for insulating the mast from ground
through said supports and providing but a single
capacitative impedance path therethrough to
ground.

14, A wave antenns comprising a vertical mast
constructed of structural members so bonded to-
gether that it functions effectually as a single
conductor, said mast being insulated from ground
at its base and provided with auxiliary support-
ing means coupled to said mast wholly from with-
in the same and at a single elevation intermediate
the ends thereof, the coupling including two
frusto-conically shaped insulators of ceramic
material having their bases articulated and a
tension member extending axially through the
same to hold the insulators in compression, the
tension member being attached to the auxiliary
supporting means.

15. In an antenna of the self-supporting type,
a relatively slender canti-lever mast adapted to
alone function as an antenna, a single support
insulator at the base of the mast on which the
same is supported, an insulator supported within
the mast at a point intermediate the base and
top thereof and a plurality of guys connected to
said Insulator for supporting the mast in vertical
position.

16. In an antenna of the vertical type, a rela-
tively slender canti-lever structure adapted to
alone function as an antenna, a foundation, a
single cone type insulator interposed between the
base of the structure and the foundation, said
cone having its base secured to the base of the
structure and its apex universally connected to
the foundation, and a plurality of insulated guys
attached to the mast at a point wholly within the
same and located at an elevation intermediate
the base and top thereof.

17, In an antenna of the vertical mast type, a
relatively slender canti-lever mast adapted to
alone function as an antenna, a foundation, a
single cone type insulator interposed between
the base of the mast and the foundation, said
cone having its base secured to the foundation
and its apex universally connected to the base
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attached to the mast at a point wholly within the
same and located at an elevation intermediate
the base and top thereof.

18. In an antenna of the self-supporting type,

‘a relatively slender canti-lever mast adapted to

alone function as an antenna and mounted on &
single support insulator at its base, a rigid frame
disposed within the mast and supported by the
same at an elevation intermediate the base and
top thereof, an insulator supported on the frame,
and a plurality of guys connected to sald sup-
port insulator for supporting the mast in vertical
position. .

19. A radio antenna comprising a relatively
slender canti-lever mast provided with a base in-
sulator adapted to support the mast and insulate
the same from ground, and & plurality of guys
attached to the mast and insulated therefrom,
the points of attachment of the guys being wholly
within the mast. .

20. A low electric loss guy system for radio an-
tenna of the vertical cantilever type comprising
an insulator disposed wholly within and sup-
ported by the mast, a plurality of guys arranged

“to support the antenna against overturning as the

result of wind pressure in any direction, and
means connecting the guys to the insulator to
strain it in compression.

21. Base insulation and support for broadcast-
ing antenna structure of the vertical type com-
prising a base member adapted to be anchored to
a foundation, a single frusto-conical insulator
supported in the member, and a bearing member
on the apex of the insulator, having means for
forming a universal support connection of the
base of the structure to the insulator.

22. Base insulation and support for broadcast-
ing antenna of the vertical mast type comprising
a base member adapted to be anchored to a foun-
dation, frusto-conical insulators disposed in in-
verted relation to each other and in axial aline-
ment, one of said members being secured in the
base member and the other being provided with
means for securing it to the base of the antenna,
and means providing a universal joint between
said insulators to allow relative movement of the

5

insulators at the joint in response to swaying or
tilting of the antenna.

23. An insulator for the purpose set forth com-
prising two elements of insulating material and
of substantially frusto-conical shape disposed in
articulated relation with their apexes adjacént
each other, the base of one element being pro-
vided with means. for attaching it to structure to
be insulated, and the base of the other element
being attached to another element from which
the structure is to be insulated.

24. Base insulation and support for broadcast-
ing antenna structure of the vertical type com-
prising a base member adapted to be secured to
the base of the structure, a single frusto-conical
insulator disposed in said member, and a bearing
member on the apex of the insulator having
means for forming a universal connecting joint
between the apex of said insulator and said foun-
dation.

25. An insulating and support unit for broad-
casting antenna of the vertical mast type com-
prising a base member adapted to be anchored to
a foundation, truncated support members of in-
sulating material disposed one above the other
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and in vertical alinement, one of said members -

being secured at gne end in the base member and
the other being provided with means for secur-
ing one end thereof to the bottom of the an-
tenna, and means directly connecting and pro-
viding a universal joint between adjacent ends
of said insulating support members to allow rela-
tive movement of said members at the joint in
response to swaying or tilting of the antenna.

26. A radio antenna comprising a foundation,
a vertical radiating antenna structure supported
in vertical position on said foundation, and an
insulating unit composed of insulating members
positioned one above the other and between said
antenna and said foundation and in substantial
vertical alinement with the antenna structure
and having a universal joint between and con-
pecting adjacent ends thereof, the opposite ends
of said insulating members being rigidly secured
to said foundation and said antenna structure
respectively.

RALPH L. JENNER.
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