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This invention relates to radio transmission
towers and has for one of its objects the provi-
sion of o tower which shall have s minimum effect
on the radiation from the supported @ntema.

Another object of the invention is to provide
improved insulation for the tower.

A further object of the invention is to provide
improved means for sectionalizing the tower so
as to reduce to a minimum the electrostatic ca-

10 pacity of the tower. ‘

A further object is to provids an antennsa sup-
port which shall be of improved construction end

~ operation.

Other objects and advantages will appear from

i5 the following descriptfion. .

The invention is exemplified in the combina-
tion and arrangement.of parts shown in the ac-
companying drawings and described in the fol-
lowing specification, and it is more particularly

20 pointed out in the appended claims.

In the drawings: ‘

PFig. 1is an elevation with parts in section show-
ing one form of sectionalizing insulator constitut-
ing a part of the present invention.

Fig.”i is & vertical section of & detail of con~
struction.

Fig. 3 Is a horizontal section on line 3—3 of
Fig. 1. '

¥ig. 4 is an elevation partly in section of one
gonof the insulating members employed in the insu-

‘lators shown in Figs. 1 and 3. .
- Fig.5is s diagrammatic elevation of the com-
plete tower. -

Fig. 6 is a diagrammatic- view of the top of the

85 tower showing the counter-weight connection for
the antenna. . B
-~ Pg. 7 is a view similar to Fig. 1 showing a
‘sightly modified construction.
In radio transmission towers, the electrostatic
40 capacity of the tower tends to cause an absorp-
tion of energy and frequently produces oscilla-
tions when the. transmitting frequency ap-
proaches the natural period of the tower har-
monics and is also likely to cause oscillation of
45 ihe tower. This lowers the effective radiation or
distorts the field appreciably. The current as-
cending in the antenna lead is counteracted.to
some extent by a current in the opposite direction
in the towers, 'The current descending in the
 tower will "depend upon well known electrical

laws. . .

Insulating the tower by placing insulators at
the base of the tower is of benefit, but in general

55 the large electrostatic capacity of the tower to

25

4

(ClL. 173—251)

ground permits current to flow in the tower, par-
ticularly where the towers are large in size.
Even though the tower may be very thoroughly
insulated at the base, the large electrostatic ca-
pacity between the tower and ground will permit
of an appreciable flow of the undésirable current

5]
[=]

in the tower itsel{, Any current flowing in the |

tower tends to neutralize the current in the an-
tenns or aerial so that to obtain a given radiation
it is necessery to increase the current in the
aerial. This requires an increase in the energy
employed without an increase in useful output in
radiation. o :
Ancther serious disedventage due to the elec-
trostatic capacity of the tower is that it tends to
increase the electrostatic field about the aerial so
thet losses from brush discharge may be appre-
cigble., This loss from brush discharge may be
reduced by placing the towers at & considerable
distence from the live part of the antenna, Sys--
tem. Where this is done, however, the towers
must be considerably higher, which increases
the cost and makes it necessary to obtain greater
available space. Where aerials are placed upon-
buildings, the limited:space is a decided disad-
vantage in this connection.
If the electrostatic capacity of the tower could
be eliminated, the tower would have little or no
effect upon the energy losses or the effective radi-
ation. It is possible to eliminate the effect of
the tower to a very great extent by sectionalizing
it. Where the tower is cut up into a number of
zones using insulators of small electrostatic
capacity, the effective electrostatic capacity of
the tower as a whole Is greatly reduced so-
that its adverse effect upon the transmitting
system will be greatly reduced. While it is
not possible -entirely to eliminate the electro-
static capacity between the various sections of
the tower, cutting the tower up into a number

‘of sections, is equivalent to placing a number of

condensers in series and this' greatly reduces
the effective electrostatic capacity for the upper
sections of the tower, so that the undesirable
current flowing in the tower is reduced very
‘materially. The-more completely the tower may
be broken up the less will be its detrimental effect.
The difficulty of effectively sectionalizing a
tower has heretofore been such'that insulation
has been confined almost entirely to the base of
the tower where it is generally of least benefit.
‘Where the sectionalizing of a tower is to be effec-
tive, it is necessary to provide small electrostatic ™
capacity in the insulator. This requifes & con-.
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siderable length of dielectric so that the metal
parts attached to the end of the insulator will be
far enough apart so that the capacitance will be
small. This may be accomplished by using in-
sulators made preferably of porcelain to which
end metallic members are attached.

Insulators of tubular section provided with g

resilient connection are particularly suitable for.

this kind of work, as it is possible to utilize the
mechanical strength of the dielectric to a very
high degree and et the same time avoid serious
stress produced by differential expansion and con-
traction between the metal and insulating mem-
ber ‘which might otherwise cause the destruc-
tion of the dielectric and the failure of the tower.

In the diagrammatic- illustrative embodiment
shown in Fig. 5, the tower comprises sections 10,
11, 12, 13 and 14 separated by insulators 15, the
insulators 15 being shown more in detail in Figs.
1 to 4 inclusive. Each of the insulators 15 com-
prises a pair of attachment plates 16 and 17
spaced from each other by interposed insulating
members 18. BEach of the insulating members as

shown in Fig. 4 is formed of a porcelain tube 19

made sufficiently strong to support its portion of
the load with an ample factor of safety. Caps
20 and 21 are secured to the opposite ends of
the tube 12 by means of cement interposed be-
tween the caps and tube, the cement being con-
nected to the tube by a treated sended surface
similar to that shown in my prior-Patent/ No.
1,284,975, issued November 19, 1918. The caps 20
and 21 are secured to their respective attachment

plates by cap screws 22. The plates 16 and 17

are provided with extra perforations 23 for the
insertion of temporary or supplemental supports
between the plates to take the weight of the tower
during its installation or in case of breakage of

one or more of the porcelain tubes 19. When .

the tower is not in use, metal or wood struts of
comparatively small diameter may be inserted
between the plates and attached at the openings

. 23 and will not interfere with the insertion or

50

)

removal of the insulating supports 19.. The plates
16 and 17 are also perforated for the passage
of an insulating tube 24 which may be made of
porcelain or other suitable material for conduct-
ing gas to the top of the tower. Cork or other
suitable packing 25 may surround the tube 24
where it passes through the metal plates to pro-
tect it against injury, and suitable unions 26 are
provided for connecting the ends of the tube 24
to the metal gas pipe 27. This permits gas to
be conducted to the top of the tower for beacon
lights to illuminate the tower and the insulating
tube 24 breaks the pipe up into sections so that
it does not interfere with the operation of the
antenna. The pipe 27 may also be employed for
furnishing gas to burners 28 which heat coils 29
having their lower ends open to atmosphere and
having their upper ends connected with pipes 30
which supply hot air through passages 31 to the
interior of the tubes 19. In this manner the tubes
may be heated to keep them dry at all times and

5> maintain effective insulation. The plates 16 and

17 are attached to the corner members 32 of
the tower by means of attachment blocks 33 and
joints 34. It should be noted that the brace
members 35 are spaced away froin the ends of
the corner posts 32 and extend obliquely upward
and downward respectively so that the amount
of metal adjacent the opposite terminals of the
insulators 18 is reduced to a minimum and a cer-
tain amount of resiliency at the point of con-
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nection between the corner posts and the in-
sulators is provided. .

In the modification shown in Fig. 7, the porce-
1ain tubes 36 are provided with inner reinforcing
members 37 which may be made of wood and se-
cured to their end caps 38 by friction plates 39

_and clamping plates 40, in & manner more fully

described in my prior Patent No. 1,497,310, issued
June 10, 1924. The insulators 36 in this instance
are heated by electrically energized heat coils 41
supplied by storage betteries 42 which are charged
from conductors 43 provided with swiich mem-
bers 44 for opening the circuit across the in--
sulators when the line 43 is not being employed
for charging the batteries 42 or for illuminating
the tower. The switches 44 are opened during
transmission so that the conductor line 43 will
not short-circuit the insulators. Instead of a
rigid connection between the upper section of
the corner post 32 and the plate 17, a pivot bolt
45 is'provided in this case to permit of a degree
of movement between the insulating section and
the tower so that the parts may adjust them-
selves and thus eliminate unnecessary stresses
in the insulator. N
It is evident that a large sized tower heaving
members near together, although separated by ,
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the insulators, will have an appreciable electro-

static capacity, which tends to neutralize the
effect of the insulators. To obtain a good work- 105
ing combination, it is therefore desirable to use
2 different type of construction from that here-
tofore used for this class of work. In the par-
ticular construction which has been found ad-
vantageous, the corner tower members 32 {0110
which the insulators are attached are made suf-
ficiently strong so that they may project beyond
the point of atachment of bracing members 35.
Cross tie members are omitted in the tower where
they would materially increase the electrostatic 115
capacity between adjacent zones and thus neu-
tralize the effect of the insulators. This con-
struction has the maferial advantage that the
spring in the corner tower members 32 permits
of the installation of the insulator without set- 120
ting up serious stress due to irregularities in the
fabrication or warping in the steel members.
This construction permits the insulator to be in-
serted so that the mechanical result is similar to
that where the corner members extend directly 125
through and is very advantageous, as it permits
of the insertion of dummy or faise members, if
desired, during erection, at which time the tower
may be subjected to very severe shock.

Where the tower design is such that it is neces- 139

‘sary to prevent a high bending stress, the in-

sulator may be attached rigidly to either the -
upper or lower member 32, and & pivotal connec-
tion provided at the other point of attachment,

as shown in Fig. 7. This may be readily obtained ;35
by using a single bolt 45 to attach a shoe or other
attachment member to one of the corner tower
members. : ) :

In order to effectively insulate a tower, it is .
essential that insulation be maintained under 149
various weather conditions. This is provided by
making the upper plates 17 so that they will shed
water. Further protection against wetting the
surface of the insulator may be provided by ad-
ditional weather or rain sheds 46. Where a very 45
high degree of insulation is desired at all times,
the insulators may be heated by & current of hot
air allowed to flow through the bushing. In this
case, the bases are made so that a hot current of

air may be allowed to flow inte the body of the 150
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insulator. A very slight rise in temperature on
the surface of the insulator will keep these in-
sulators dry; in fact all that is necessary is to
keep these insulators slightly above the dew point.
Heating is readily accomplished even though the
tower is insulated as gas may be used for heating.
The gas flows through a tubular member and the
insulating zones are crossed by an insulating
tube, preferably placed with the large insulators.
Suitable tap-offs are provided for taking off &
supply of gas for heating a supply of air which
is allowed to flow up through the insulators. It
is preferable to heat the air rather than allow
the gases of combustion to flow through the in-
sulator. If desired, a liquid fuel may be supplied
or any other suitable arrangement for heating
the various stacks of insulators.

One method of providing sufficient heat is to
provide a storage battery at each zone placing
small heaters inside the insulators or as to keep.
a current of air flowing into the insulsators. These
batteries may be charged when the tower is not
in use for sending, by suitable switches which
will make contact with.an electrical source of
supply but which will permit the insulating zones
to function at other times. They may also be
used for providing the tower with beacoms when
desired.

In providing means for climbing the tower, 1t
is generally advisable to provide & ladder 47 pro-
vided with & pivoted section 48 which will reguire
short-circuiting the insulating zone by anyone
ascending the tower. Unless this is done, there Is
danger that anyone climbing the tower may be
hurt by en induced voltage or & static charge.
By providing movable or angle sections, & is
possible readily to take care of this feature.

For the adjustment of the antenuna or aerial, 1§
is possible to use a rotating shafl with lnsulating
sections corresponding to the insulating sections
of the tower so that the aerial or cross conducior
may be raised or lowered without sscending the
tower. Where the serial system is counter-
weighted, it is necessary to bresk up the bower
Jeads or cables with insulators 49 so that pnder
normal operating conditions the efiect of the in-
sulating zones will not be eliminated. This re-
quires insulators of low electrostatic capaciiy.
Yvhere the induced voltage is low, wood siraing
or o combination of srood end porczlain insuleiors
mey be used to avoid burning. Discharge or

arcing gaps may be provided across the ssciion-

alizing insulators for lightning or other surge pro-
tection as shown at 50 in Fig. 1.

One effective method of insulating a tower I 1o
use a wood member 37 made up of 2 single piece
or of a number of pieces in the corner menibers.
This member must have sufiicient stifiness so that
it will act as & compound beam when attached
to the corner members. 1In order to provide effec~
tive insulation and to reduce the probability of
burning as much as possible, the wood memper
is’ preferably covered by an end cap and &
weather resisting jacket. Means of gripping the
wood member so as to make it veliable in tension
may be readily provided by utilizing one of the
schemes shown in my prior Patent MNo. 1,487,318
{or heavy strain insulaiors. ]

As the insulated tower. makes it possibie to in-
stall a station of smaller physical design for a
given radiation, it may be possible to use a single
tower in some cases running the aerial either to
one side of the tower or up through the center of
the sectionalized tower.
top aerial, used on high power telegraphlc sta-

-yery close to the tower.

In the so-called flat -

3

tions, the live part of the antennsa or agrial comes
Where the aerial comes
near the tower, the fleld is intensified anpd brush
discharge or corona is likely to form on the aerial.
This danger of brush discharge in the vicinity of
the tower either requires a large increase in the
size of the conductors in the aerial or limits the
voltage of the aerial. Since the radiation will
increase, approximately as the square of the cur-
rent in the aerial, and since the current flowing

into the serial increases directly as the voltage,

the effective radiation may be greatly increased
by operating at g higher voltage, as permitted by
the present invention, or a much smaller station
may be provided for a given radiation or sending
power by increasing the voltage.
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in the sectionalized tower, it is possible to '

charge the upper portion of the tower to the same
potential as the aerial, This eliminates the
danger of discharge in tlie vicinity of the tower
and in fact permits a material increase in the
effective operating voltage for & given size of con-
ductor or aetial. The larger tower members are
compearatively easy to form so that brush dis-
charge will not develop. By sectionalizing the
tower, the electrical gradient of the tower may
be controlled so that the neutralizing current in
the tower will be reduced to & minimum, as pre-
viously ezplained. In addition to reducing the
neutralizing current, the increased operating
voltage is o msterial advantage. In addition,
the sectionslized tower permits of the eliming-
tion of insulators g the tower for this class of
construction since the aerial may be carried di-
rectly on the upper insulated tower section.

7t is evident that the same scheme may be ap-
plied to o graviiy supporting structure such as
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brick or cement stecks provided with insulating -

gones and suiltable weather sheds. RBetween the

insulating zones, the resistence of the structure j
17 of tile, brick or cement, this .

should bz low.
portion should be screened or shunied by low re-
sistance conduciors, so that loss will not be in-
curred due o the current flow in these sections.

- I3R, losses mey be reduced by making the re-
sistances very high so that the current g ex-
ceedingly small or by making the rvesistances
very low. In the insulsting zone the resistanece is
made exceedingly high and in the other zone the
resistence showld be preferably low.,

I ¢laimn:

1, A redio trensmission $ower, comprising sup-
port members of conducting material and an in-
sulgior for sepersiing e portion of seid tower
from ground, and g ladder for scaling seid tower,
seid lzdder heving o srounded moveble section
of conducting material for spanning the tower
{nsulator, sald section electrically connecting the
portions of seld tower separpted by said insu-

120

.

128

180

lator when sald ssction I8 in position to permit 138

o peraon to ngcend the tower.

2. A radio trensmission tower, comprising sup-
port members of conducting meieriel and an in-
sulator for separsting vertically spaced sections
of s=id tower, an clectrical heater for sald in-
sulator, o storage battery for energlzing said
heater, and an electrical eircuit for charging said
batiery, said electrical circuit having a switch
therein for opening said circuit when sald trans-
mission tower is in service, :

3. A tower structure, comprising support mem-
bers of conducting matexrial and & sectionalizing

insulator for said tower structure, said insulator .

comprising vertically spaced horizontally extend-
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ing attochment members, o plurality of {ubulor
porcelain insulators interposed between soid ot-
teching members and having their opposite ends
secured to said atiaching members respectively
for withstending both tension and compression,

‘and means for removably securing supplementol

supports between szid attachment members.

4. Aradio transmission tower comprising & plu-
rality of legs and bracing members connecting
said legs and separate sectionalizing insulators
interposed in said respective legs and dividing said
tower into 2 plurslity of insulated sectioms, the
bracing members for said tower belng spaced o
distence away from the insulators and inclined
away from said insulators and leaving o portion
of each leg section adiscent the Insulators ex-
tending to the respective inswlaiors beyond the
connection between said legs and bracing mem-
bers to provide resiliency in the portions of sald
tower connected with said insulators and to mine-
imize the electrostatic capacity of said tower.

5. An insulator for sectionalizing the legs of
redlo towers comprising upper end lower frame
members cconnected to adjacent sections of o
tower leg respectively, a plurality of tubular di-
clectric members Interposed between sald frame
members and connected to said frame members
in spaced relation io one another, szid dielectric
members being separately removable from sald
freme members, and means for connecting tem-
porary supports between said frame members to
hold seid frame members in spaced relation dur-
ing erection of & tower.

6. An iasulator for sectionalizing legs of &
radio tower comprising upper and lower frame
members adapted to be secured o adjacent ends
of separated leg sectioms, & plurality of tubwiar
dielectric members interposed between said {rame
members and detachably connected to said re-
spactive frame members and arranged to recelve
the compression due to the weight on the leg
section ebove seid insuletor, and tension mem-
bers of fibrous insulating material disposed with-
in said tubular dielectric members end arranged
to resist tension on said insulsior produced by
bending moments on the tower. .

7. A radio tower comprising g plurality of legs
spaced spart and insulators for sgecticonalizing

1,286,868

ecach of seid legs, each insulator comprising up-
per and lower frome members secured to adja~
cent ends of spaced leg sections, a plurality of
speced tubular diclectric members interposed
hetween sald frame members and having their
opposite ends sscuwed to the upper snd lower
frame members respectively, end tension mems-
bers of fibrous diclectric material connecting said
frame members for withstanding fension on the
leg members due to bending moments on the
fower, .

'8, A radio tromsmission tower having s plu-
rality of legs each formed of sections of con-

80

85

ducting meterial, and sectionalizing insulators

interposed n said legs between said sections and
electrically Insulating said sections from one an-
other and dividing seid tower into vertically sep-
arated sections of conducting material insulated
from one another, said sectionalizing insulators
each comprising a plurelity of dielectric, tubular
members having their axes extending verticelly
to provide o minimum clectrostatic capacity be-
tween the sections of the tower, said tubuler
members being mechanically attached in multi-
ple relation to one ancther to thie respective sec~
tions of said legs to transmit both tension and
compression between ssid leg sections caused by
bending moments on seld tower, reinforcing
members of - diclectric meterial extending
through esch of said tubular dielectric members
and attached to said leg sections to supplement
said tubular members in iransmitting tension be-
tween said leg sections, seid tubular members
and their reinforcements comstituting the sole
mechanical stress transmitting members connect-
ing said leg sections.

9. A radio transmission tower comprising & plu-
relity of legs, insulators individually separating
verticelly spaced sections of said legs, some of
said insulators being rigidly connected to one

‘adjacent leg. section and pivotally connected to
the other leg ssction, and cooperating with the

other insulators to hold the tower sections in
substentially fixed relation while permitting in-
dividual adjustment of leg sections relative to
each other.

ARTHUR O. AUSTIN.
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