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suPPoRTING PolE FOR ELECTRICAL CONDUCTORs 

Application filed April 25, 1928. Serial No. 272,841. 

This invention relates to improvements in 
manufactured structures for supporting elec 
and suspension insulators. 
trical wires such as poles, towers, cross-arms 
The object of the invention is to improve 

such structures by constructing them in such 
a manner that a substantial amount of elec 
trical insulation is introduced between those 
portions thereof which are adjacent to the 
are in electrical contact with or near to the 

tween the conductor and the earth. . . The invention comprises the types of coll 
earth or which are in the electrical path be 

struction described and claimed herein after . 
in connection with the drawings and equiva 
lents thereof, of which . . . . . . . 

Fig. 1 is a front elevation of a hollow pole, 
consisting of three sections and having in 
sulating blocks interposed between the sec- insul . (} ) 

- Fig. 12 illustrates the method of using the tions and having tension members terminat 
ing at the insulating blocks. 

Fig. 3 is a vertical cross section between 
1-1 and 22 of Fig. 1 and on the center line 3-3 of Fig.2. 

Fig. 4 is a front elevation of a three sec 
tion hollow pole with insulating blocks be 
tween the sections and having the tension 
members equipped with strain insulators, the 
tension members being terminated 
of the complete assembly. ,, . 

Fig. 5 is a horizontal cross section taken at 
5 of Fig. 4. . . . . . . . Fig. 6 iš å vertical cross section of the por 

tion 2-2, 3-3 of 
6-6 of Fig. 5. 

Fig. 7 is a portion of a pole in which the 
exterior members are of metal of suficient 
insulating blocks between the sections and 
means for attaching the adjacent portions 
of the pole to the insulating blocks, a por 
tion of the pole being cut away to show the fastening. 

Fig. 8 is a vertical cross section of Fig. 
7 taken thru the center of the pole. 

Fig. 9 is a front elevation of a portion of 

at the ends 
strength for use in connection with present 
day high tension systems. Tubular metal 
poles, and poles constructed of concrete and : 

Fig. 4, on the center line. 

a 

is of insulating material and the top portion , 
of steel, the tension members being equipped 
with insulators and attached to plates at the 
insulating block between the sections of the 
pole. . . . " . . . . . ? ? ? 

ing material and the tension, memberis pro 

top and bottom of the pole. There is no 

vided with insulating sections, a porton of 
an insulating section. . . . . . . 

Fig.11 is a vertical cross-section thru the 
center of a structure suitable for use as a 
Suspension line insulator, both the exterior. 
compression member and the interior tension 
member being of insulating material, the bal- is 
ance of the hollow interior being filled with insulating or arc quenching liquid. 

structure of Fig.11 as a suspension insulator, 
a steeltowerbeing shown forillustratingpur 
poses only. 

In recent years the use of wood poles and 
cross-arms for the support of electrical wires 
and cables for the transmission of electrical 
energy has been on the decrease, due not only. 
to the fact that Woodpoles are becoming in 
creasingly expensive, but because it is difficult 

(3,5 . . 

Fig. 10 is, a structure of suitable form for 
use as a cross-arm or as a suspension line.in 

the sulator. The exterior member is of insulat 
10 electrical conductors and those portions which 0 

the exterior member being cut away to show. 

structure of Fig. 10 as a cross-arm and the 
Fig. 2 is a horizontal cross section taken 

at 2-2 of Fig. 1. 

to secure poles of sufficient height and 

other types of metal poles and structures are 
now being employed for supporting high ten 
Sion wires. . . . . . . . . 

Hightension wires must be insulated from 
ent, each other, and from the earth, and the ma- . thickness to be self supporting and having jor problem is to insulate them from the earth. 

those conductors and the earth, it is necessary 
to provide for each conductor an individual 
insulator having an insulating value suit 
able for a potential of 100,000 volts, whereas 
the conductors would be sufficiently insulated 

in of a from each other if each were equipped with .. " " . ?? ??, ? , 
two section pole in which the bottom portion an insulator suitable for a potential of 50,000 100 

For instance, if there is a potential of 100,000 
volts between two conductors and between 
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v) 

4. 

volts, since the two insulators are in series 
with 'espect to the potential between the two 
wires. Furthermore, there are other factors, 
such as induced voltages caused by lightning, 
etc., which still further increases the potential 
between the conductors and the earth without 
increasing the potential between conductors. 
An individual pole or structure may sup 

port many conductors, let us say, for instance, 
Shine conductors having a potential of 100,000 
volts between conductors. It is more or less 
apparent that if the nine conductors are each 
supported on a 50,000 volt insulator, and in 
addition a 50,000 volt insulator is installed 
in the pole or structure itself, between the 
lower portion of the pole and the upper por 
tion to which the conductors are attached, 
Substantially the same amount of insulation 
between conductors and earth is provided as 

t; will be provided if each individual conductor 
is equipped with a 100,000 volt insulator, the 
insulator supports being uninsulated from 
the earth. 
The benefits 

upper portion of a pole or tower supporting 
high tension conductors is by no means limit 
ed to the saving in the total amount of insula 
tion required, as outlined above, but such con 
struction makes it feasible to greatly reduce 
the maximum strain upon the insulators re 
sulting from lightning disturbances, this re 
sult being accomplished by the use of so called 
“counter potential wires' in a manner and 
by methods known to the art. Also, by means 
of properly arranged construction workmen 
are enabled to work upon conductors which 
are alive, either intentionally or otherwise, 
with relative safety as compared with work 
ing on a conductive type of pole or structure. 

Heretofore the only construction used to 
bring about the desired result has been of a 
temporary nature consisting of replacing 
some of the metal members of a trainsmission 
line tower with wood timbers, the wood mem 
bers being both in compression and tension, 
and the use of wooden cross-arms on steel 
towers. 
My invention relates to a structure more particularly adapted for use as a pole for 

systems where poles of medium lengths and 
strengths may be used to advantage although 
my construction may, with slight modifica 
tions, be used for insulating different portions 
of a steel transmission line tower. My struc 
ture may also be adapted for use as a cross 
arm or as a suspension type insulator. 

In Fig. 11, C is a hollow, outer compression 
member of insulating material, such as porce 
lain, ?itted with end plates PP, and having 
tension insulators as SI inside the compres 
sion member - C. Since the insulator SI is 
entirely enclosed its surface is normally dry, 
but the insulating qualities of the inner in 
sulator SI may be greatly improved by filling 
the balance of the space with insulating oil 

derived from insulating the 
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or other suitable liquid as L. In some cases 
it may not be economically sound to provide 
sufficient insulation to prevent a flashover of 
the interior insulator under certain voltage 
c{}nditions out it may be desirable to quench 
the arc quickly and for Sich a purpose arc 
quenching material, such as carbon tetra 
chloride may be used in place of oil. When 
used as a suspension insulato' the load is car 
ried entirely by the tension member S!, and 
tile exterio; hember C may be made relatively 
light and inexpensive. 

10 shows a type of construction 
id:lted io be used as a cross-arm as shown 
at CA, Fig. 12. There are several materiais 
frolin which the member C may be made sic 
as coinne?i'ei a fiber, special compositions con 
sisting of Wood pulp, asbesto5 fiber, etc., conn 
pounded and impregnated with asphaltic or 
biti minots compounds, or mixed with Port 
and or other cement. The strain insulato: 
SI may be of wood or other suitable materia, 
and as imany may be used in series as may be 
desirable for any particular length of a 'ra, 
or any particular flashover voltage. The 
plates PP may be of any suitable laterial of 
Sufficient strength, and need not be of is:- 
lating character. The tension nember is 
placed in tension by tightening the nut N 
which is threaded on the tension rod T. A 
insert block IN may be provided to facilitate 
attaching the cross-ann to a pole or tower. 

Fig. 12 shows a cross-arm, C.A. of this con 
struction applied to a stee tower ST, with a 
suspension insulator J of the for in shown in 
Fig. 11 attached to a cross-arm CA. It will 
be noted that the leakage distance ove; the 
insulator and along the cross-arm is greater 
than the shortest distance from the wire to 
the steel tower. The leakage distance along 
the tension mehabers in the insulator and Élie 
crOSS-a, rinn, is less that the dlistance over ??he 
Outer Strface, but the inner insulators; are 
alway; dy, and if necessary may be immersed 
in Cil, ühtlas malking it possible to so design 
structures that the effective flashover voltage 
will be the same for the interior and exterior 
paths. 

If the insulating members SI are orittel 
from the tension member in Fig. 10, the in 
sulating properties of the cross-arm will be 
considerably reduced but the structure will 
be considerably cheaper than, and will com 
pare favorably with, wood cross-arms with 
respect to insulation, first cost and depre 
ciation. 

Fig. 1 is a pole consisting of three sections, 
P1, P2 and P3. The outer compression mem 

may be metal tubing, or may be con 
structed of other materials or compositions 
either conducting or non-conducting. Ins 
lating blocks A-A are placed between the 
Sections, metal plate TP is placed at the top 
and another plate BP at the bottom. Meta 
plates MP, Fig. 3, are placed on either side of 
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the insulator A, and the interior tension mem 
bers T, of both the abutting sections, pass 
thru the insulating block A, and thru the 
metal plates MP, and are provided with a 
head or nut N on the outside of the metal 
plate. With this construction the insulating 
block is under compression strain only, and 
the tension members of one section are insu 
lated from he tension members of the ada 
cent section by proper positioning in the in 
sulating block as shown in Fig. 2. 
The tension members of P1 pass thru the 

top plate TP and the insulator A1 and when 
tightened up they place the outer member of 
P1 in compression. Similarly the outer mem 
ber of P2 is placed in compression, and at 
the same time sections P1 and P2 are securely 
fastened together, and in like manner Section 
P3 is placed in compression and securely 
fastened to section. P2. Additional sections 
may be readily added to the bottom of the 
pO!.e. - 

In the complete assembly each section is 
insulated from the adjoining section with re 
spect to both the exterior and interior mem- , 
bers and the top section is insulated from 

3 () 

3. 

3, 

earth by the accumulative values of the in 
Sulating blocks A1. A2, etc. 

In Figs. 4, 5 and 6 a construction is shown 
in which the tension members T are continu 
ous from the top plate TP to the bottom plate 
BP, and in order that a conducting path will, 
not be established from the top to the bot 
tom of the pole it is necessary to insert strain 
insulators, as S1, Fig. 6, in the tension mem 
bers T. The tension members, T pass thru 
the insulating block A, and thru the metal 
plate MP, and are fitted with threaded cou 
plings or long nuts, CN, on the outside, bear 
ing against plate MP, the adjacent section of 
the tension member being likewise threaded 
into the coupling CN. By tightening the 
couplings CN, the respective sections of the 
pole are placed in tension, and by tightein 
ing the nuts N at the top and bottom of the 
pole, the entire assembly is placed intension. 
This type of construction has an advantage 
over that shown in Fig. 1 as it requires fewer 
holes in insulator A, and the insulator is, 
therefore, cheaper to make and less liable to 
breakage. The tension members T may be 
provided with offsets or other spring devices 
as shown at SP Fig. 6 in order to provide for 
a slight amount of resiliency in the tension 
members. ?? 

Figs. 7 and 8 show a portion of a pole hav 
ing a heavy metal exterior member which 
requires no tension members. The insulator 
A is fastened to the two adjacent sections 
P1 and P2 by means of bolts B, which pass 
thru the metal plates MP and insulator A 
and thru the fastening plate or flange F., 
which in turnis fastened to the exterior metal 
member by means of suitable bolts H passing 
thru the exterior of the pole and thru plate F. 

3 

It is not essential that the exterior member 
be of metal it being only necessary that it 
be self-supporting in the sense that it requires 
no tension members extending from end to 
end thereof. . . . . .: 

Fig. 9 shows a pole of two sections, at least 
One of which such as P1, is of insulating ma 
terial. In this type of construction no in 
Sulating block is required between the sec 
tions, but an insulating section SI must be 
included in the tension members and a suf 
ficient number should be used in series to give 
a total leakage distance which is properly 
proportioned to the leakage distance of 
the exterior insulator P1. Between the 
Sections P1 and P2, a suitable metal co 
lar as MC may be used to hold the two sec 
tions in proper alinement or a metal plate 
nuay be used and the tension members of por 
tions P1 and P2 may be independently fas 
tended to such a plate. It is not essential 
that the section P2 be of metal, but it may 
be of metal or it may be of non-conducting 
material. 

I claim: 
1. A pole, for supporting the outdoor elec 

trical conductors of an electrical distribu 
tion system, which includes two or more ex 
terior, hollow, compression members as 
Senabled end to end; insulating blocks be 
tween the compression members and extend 
ing into the interior of the pole; metal plates 
On the exposed ends of the two terminal com 
pression members; tension members located 
inside the compression members, passing 
through the insulating blocks and attaching 
to the plates at either end of the assembly, 
each tension member containing an insulat 
ing portion located between the portions of 
the tension member which are attached to the 
respective end plates. 

2. A pole, for supporting the outdoor elec 
trical conductors of an electrical distribution 
System, which includes two or more exterior, 
hollow, compression members assembled end 
to end, at least one of said members being 

is 
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of insulating material; tension plates on the 
... exposed ends of the two terminal members: 
tension members located in the interior of 
the pole and attached to the tension plates at 
each end of the pole; each tension member 
being provided with an insulating portion 
positioned between those portions of the ten 
sion member which are attached to the re 
Spective tension plates. 

In testimony whereof I have signed my 
name to this specification. 

RALPH. C. ROE. 
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