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RADIOTOWER 
Arthur O. Austin, near Barberton, Ohio, assignor, 
by mesne assignments, to The Ohio Brass Com 
pany, Mansfield, Ohio 
Jersey 

, a corporation of New 

Application February 10, 1930, Serial No. 42,28 
9 Cairns, 

This invention relates to radio transmission 
towers and has for one of its objects the provis 
Sion of a tower which shall have a mininnun effect 
On the radiation from the supported antenna. 
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 minimun the electrostatic ca 

10 pacity of the tower. 
A further object is to provid an antenna, Sup 

port which shall be of improved construction and 
operation. 
Other objects and advantages will appear front 

i5 the following description. 
The invention is exemplified in the combing, 

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: 
Fig. 1 is an elevation with parts in section show 

ing one form of sectionalizing insulator constitut 
ing a part of the present invention. 

Fig.2 is a vertical section of a detail of Con 
Struction. 

Fig. 3 is a horizontal section on line 3-3 of 
Fig. 1. 

Fig. 4 is an elevation partly in Section of one 
30 of the insulating members employed in the insul 

lators shown in Figs. 1 and 3. 
Fig. 5 is a 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. - 

Fig. 7 is a view similar to Fig. 1 showing a 
slightly 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 
the 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 

SO 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 
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(CE. 23-251) 
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 (0 
of an appreciable flow of the undesirable current 
in the tower itself. Any current flowing in the 
tower tends to neutralize the current in the an 
tenna, or aerial so that to obtain a given radiation 
it is necessary to increase the current in the 65 
aerial. This requires an increase in the energy 
employed without an increase in useful output in 
radiatio. , w 

Another serious disadvantage due to the elec 
trostatic capacity of the tower is that it tends to 0 
increase the electrostatic field about the aerial So 
that losses from brush discharge may be appre 
ciable. This loss from brush discharge may be 
reduced by placing the towers at a considerable 
distance from the live part of the antenna sys- 75 . 
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- 80 
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 85 
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. 90 
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 105 
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 requires a con- llo 
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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 8, 
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 at the Sane time avoid Serious 
stress produced by differential expansion and con 
traction between the metal and insulating neo 
ber which might otherwise cause the destruce 
tion of the dielectric and the failure of the tower. 

In the diagrammatic illustrative embodiment 
shown in Fig. 5, the tower comprises sections 0, 
11, 12, 13 and 4 Separated by insulato's 5, the 
insulators 15 being shown ore in detail in Figs. 
1 to 4 inclusive. Each of the insulators 15 con 
prises a pair of attachment plates 16 and 1 
spaced from each other by interposed in Slating 
members 18. Each of the insulating embers as 
shown in Fig. 4 is formed of a porcelain tube 19. 
made sufficiently strong to support its portion of 
the load with an araple factor of Safety. Caps 
20 and 21 are secured to the opposite ends of 
the tube 19 by means of cement interposed be 
tween the caps and tube, the cerinent being con 
nected to the tube by a treated sanded 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 Inay be inserted 
between the plates and attached at, the openings 
23 and will not interfere with the insertion or 
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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 

3 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 from 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 

5,968,868 
nection between the corner posts and the in 
SulatOS is provided. , 

In the modification shown in Fig. 7, the porce 
lain tubes 36 are provided with inner reinforcing 
members 3 which may be made of wood and se 
cured to their end caps 38 by friction plates 39 
and clamping plates 40, in a manner more fully 
described in my prior Patent No. 1,497,819, issued 
June 10, 1924. The insulators 36 in this instance 
are heated by electrically energized heat cois 41 
Supplied by storage batteries 42 which are charged 
fron conductors 43 provided with Switch mem 
bers 44 for opening the circuit across the in 
Slators when the line 43 is not being employed 
for charging the batteries 2 or for liminating 
the tower. The Switches is are opened during 
transmission so that the conductor line 43 will 
not short-circuit, the insulato's. 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 insulatos, N 

it is evident that a large sized tower havin 
members near together, although separated by 
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the insulators, Will have as 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 
a 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 ri?enbers 32 to 110 
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 material 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 false 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- 130 

sary to prevent a high bending stress, the in 
sulator may be attached rigidly to either the 
upper or lower member 32, and a pivotal connec 
tion provided at the other point of attachment, 
as shown in Fig. 7. This may be readily obtained 135 
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 m 

essential that insulation be maintained under 14 
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 145 
high degree of insulation is desired at all times, 
the insulators may be heated by a 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 into the body of the 10 
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1,968,888 
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 a 
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 airflowing into the insulators. 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 20ries 
to function at other times. They may also be 
used for providing the tower with beacoRRS virhea 
desired. 

In providing means for climbing the tower, it 
is generally advisable to provide a ladder 4' pro 
vided with a pivoted section 48 which will require 
short-circuiting the insulating Zone by 2 yogae 
ascending the tower. Unless this is done, there is 
danger that anyone clinoing the tower Easy 38 
hurt by an induced voltage or a static charge. 
By providing movable oi' angle Sectio2S, ii, is 
possible readily to take care of this fea833'e. 
For the adjustment of the antein (12 Oz aezia, i. 

is possible to use a rotating shaft with insulating 
sections corresponding to the iStating 32ctions 
of the tower so that the aerial or 230SS CO32d2C-03 
may be raised or loyered withoit asceXadizag tag 
tower. Where the aerial system is couster 
weighted, it is necessary to brea.. up G2ae 80701 
leads or cables with insulators 4:9 So that 333de: 
normal operating conditions the efect OX 3.3 is a 
sulating zones will not be elimi{2ted. Siais 'e- 
quires insulators of low electroStatic CE323i:37. 
Where the induced voltage is lo'7, 7ood SE&ias 
or a combination of Wood and poi'C2iaii. 32S a 220S 
Inay be used to avoid ournizag. Disc;23'ge Ci 
arcing gaps may be provided across the Sactio2 
alizing insulators for lightning or okae SU3"ge 320 
tection as shown at 50 in Fig. 1. 
One effective method of insulating a tower is to 

use a wood menber 3" Enade up of 2, single piece 
or of a number of pieces in the coraer (negoers. 
This member must have sufficient stiffness so that, 
it will act as a compound bear Vyhen attached 
to the corner members, in order to 3rovide effec 
tive insulation and to reduce the probability of 
burning as much as possible, the Wood genesiaRes, 
is preferably covered by an end cap and g, 
Weather resisting jacket, ifieans of gripping the 
wood nembar so as to nake it reliable in cension 
nay be readily provided by utilizing one of the 
schemes shown in my prior Patent No. 1497,319 
for heavy strain insulators. 
As the insulated tower, makes it possible to iri 

stall a station of Smaller physical design for a 
given radiation, it may be possible to use a single 
tower in SO(ne cases running the aeria either to 
one side of the tower or up through the center of 
the sectionalized tower. 
top aerial, used on high power telegraphic sta 

very close to the tower. 

In the so-called flat 

3 
tions, the live part of the antenna or aerial comes 

Where the aerial comes 
near the tower, the field is intensified and 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 aerial increases directly as the voltage, 
the effective radiation may be greatly increased 
by operating at a 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. 
In the sectionalized tower, it is possible to 

charge the upper portion of the tower to the same 
potential as the a,3rial. This eliminates the 
danger of discharge in the vicinity of the tower 
and in fact perinits a material increase in the 
effective operating voltage for a given size of con 
ductor or 20rial. The larger tower members are 
comparatively easy to forn. 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 to We Will be reduced to a niinu, as pre 
viously explaired. In addition to reducing the 
neutralizing current, the increased operating 
voltage is 2, insterial advantage. In addition, 
the Sectionalized tower per Snits of the elimina 
tion of insulators at the tower for this class of 
construction since tae aerial Raay be carried di 
Sectly. On the upper iyasulated tower section. 

it is evident that the same scheme may be ap 
plied to 8, gravity Suggorting structure such as 
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oric. O ce:Ceral, stacks provided with insulating 
2Ones 22nd Sitgole yeake seeds. 32tween the 
insulating 203 hes, the 'esistance of the structure 
sold c2 loy. 
portio, said Re Screened or shunted by lovy re 
sistance cosduces, &c that loss Will not be in 
CAE'red 48 to ine c. 3'eat it ovy in these sections. 

R, losses 352&y ice reduced by raising the re 
sista3aces very light so that, the currexat, is ex 
ceedigi3 S328 oz oy maizing the resistances 
Vaiyi.c77, a 23 issuisting zong the resistance is 
rade e?:ceedingiy knig and in the other zone kine 
resistance should a greeraioly low. 

cision: 
l. A 3'3dio 3'Sagiaission ave, congrising sup 

port Zie?akers of conducting gaaterial and an in 
Suiat,05 303 E332a3atiang a portion of said tower 
from gouac, 33ad a ladder for scaling said tower, 
S8id 2.C.dies E23Wing g. grounded Gaoyaole section 
of CO2d2ciag Saaterial go spanning the tower 
insulatO, S3d Sectio2 electrically connecting the 
203rtio23 of 38.id to 7ei separated by said insu 

E of tile, brick or cernent, his 

20 

25 

230 

lakos' 7%hega SSlid 33ction is in gosition to perini; 235 
2. Gei'SO C ascend the towe. 

2. A is did t2(SEission tower, comprising sup 
Sport E.63233'S of conducting materia and an in 
Stator or S232'2ting vertically spaced sections 
of Said to Wei, an electrical heater for said in 
Slatoa, S., storage attery for energizing said 
heates, and an electrical circuit, for charging said 
battery, said electrical circuit having a switch 
therein for opening said circuit when said trans 
inission towyer is in Service. 

3. A tower structure, comprising support mem 
bers of conducting material and a sectionalizing 
insulator for said tower structure, said insulator. 
comprising Wertically spaced horizontally extends 
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ing attaci ?ent Caerners, a pluxcality of Louis. 
porcelain insulators interposed between a gid at a 
taching Inerners and having their opposite ends 
secured to said attaching (neakers respectively 
for withstanding both tension grad congression, 
and means for renovably securing supple:Regata 
Supports between said attach ?eat Eme?akers. 

4. A radio transmission to We coxaprising a, plus 
rality of legs and bracing innerinbex's connecting 
said egs and separate sectionalizing insulators 
interposed in said respective legs and dividing saic 
tower into 2, plurality of insulated sections, the 
bracing members or said tower being spaced 2, 
distance away frox. She in Salato's 2nd inclined 
2Way frog in Said insulators and leaving 2, portion 
of each leg section adjacent, the islato's ex 
tending to the respective insulators beyond the 
connection between said legs 22nd oracing Rae Rae 
pers to provide resiliency in the portiors of Said 
tower connected with Said insulator's 2nd to mains 
ignize the electrostatic capacity of Said to 7er. 

5. An insulato' or Sectionalizing the legs 08 
gradio towers comprising upper and over frazine 
Rae Rabers connected to adjacent sections of 2, 
tower leg respectively, a plurality of tubular di 
electric Enenbers interposed between said frazaa 
members and connected to said frame nexacers 
in spaced relation to one another, Said dielectric 
nearbers being separately renovable from said 
ratine Ricaeroes, and ERe&RS for COIn Electing axia 
porary supports between said are: he Ene Rae's to 
shold said raine Enenbers in Spaced Kelation du 's 
ing erection of a tower. 

6. An insulato' for Sectionalizing legs of 8, 
radio tower comprising appe 82nd lower frage 
members adapted to be secured to adjacent ends 
of separated leg sections, a plurality of tubular 
dielectric members interposed between said grane 
Inernoers and detachably connected to said re 
spactive frane (nenbers and arra,2nged to receive 
the compression due to the Weight on the leg 
section ago We said insulator, 8.3ad tension mere 
cars of fibrous insulating Interial disposed with 
in said tubular dielectric nembers and arranged 
to resist tension on s2.id insulator produced by 
bending a nonents on the tower. 

7. A radio tower comprising a plurality of legs 
spaced apart and insaietorg or gectionalizing 

1933,333 
Gach of Said legs, each insulator comprising up 
ge, CEnd lower fragine Inerne's Secured to adja 
cent eacts of spaced leg Sections, 8, pluxality of 
S&ced taole); dielectric inerabe's interposed 
between said fragme negabe's and having their 
opposite ends sected to the upper and lower 
traine Enenbers respectively, and tension nem 
foers of brous dielectric naterial connecting Said 
rare neglinkers or withstanding tension on the 
leg Gerber's due to bending Knorrents on the 
OWes. 
8. A radio 5'ESSEmission towe having a plu 

Scality of legs eacia formed of Sections of Con 
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ducting Rinateriai, and sectionalizing insulators 
interposed in said legs Retween said sections and 
electically InStating Sid Sectioxas fron One an 
other and dividing Said ov/ex into Vertically sep 
areted sections of conducting material insulated 
from One another, said sectionalizing insulators 
each congrising a, plurality of dielectric, tubular 
nexince's 3Ving their 2:es, extending vertically 
to provide a, Zainian electrostatic capacity be 
Ween the Sectio:ns of the to Wex, Said tubular 
Genoes being Rechasically attached in Inultila 
ple relation to one another to tie respective Sece 
tions of said legs to transmit both tension and 
compression between said leg sections caused by 
pending Enonents oil said tower, reinforcing 
Erieznoe's of dielectric Ematerial extending 
through each of Said tuilaai dielectric Enenbers 
&nd attached to Said leg Sections to Supplement 
said tabular members in transmitting tension be 
tween said leg Sections, Said tubular innenbers 
and their reinforcements constituting the Sole 
Rechagical stress transfinitting inenbers connect 
lang S2id leg sections. 

9. A radio transAnission tower comprising a plu 
raity of legs, insulators individually separating 
Vertically spaced sections of said legs, some of 
said insulators being rigidly connected to one 
adjacent leg. section and pivotally connected to 
the other leg section, and cooperating With the 
other insulators to hold the tower sections in 
Substantially fixed relation while permitting in 
dividual adjustment of leg sections relative to 
each other. 
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