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. UNITED STATES PATENT OFFICE.

 _CHESTER H. THORDARSON, OF CHICAGO, ILLINOIS. .- .

Y

1,288,751

To' all whom it may concern:

LONG-DISTANCE men;romﬁ'rmn ELECTRIC-POWER SYSTEM.

. Speciﬁcé.;idn of I.efte‘rs_'l_'atént.:. PatentedDec.24, i9iS.-
- Application fled October 18, 1915. Serial No. 56458, R

© "« . ductor 10 by a series of dlsks ]:2 spaced along- - -

. Be it known that I; CJ:IESTER: H. THor- - the line, as;shown in- Fig. 5, or a seriesiof =
“spiders 14 as'shown in Fig. 2.- The function - -
- of .the. disks 12 or spiders 14 is that of sep-. -

~ DARSON, a citizen of the United "States, and
.. a resident of CRicago; in the county of Cook
5 and. State of Illinois, havé invented certain
new and useful Improvements in Long-Dis-

" . tance High-Potential : Electric-Power Sys-
- teins; and I do heréby declare that the fol-
- lowing is a full, clear, and’exact description
10 thereof, reference being had to the aceom-

- panying drawings, and to the characters of'

reference - marked thereon, which. form a
part of this specifieation. . o5

- This invention-relates to improvements in

15 long distance high petential electric power

transmission systems, and refers.to a novel

_ surge damping transmission line, and to,in-
- sulating ‘devices for supporting said line.

* Among the objects of my invention is to

20 provide a novel long distance transmission

. line for high ténsion electric current whiech

is so constructed and arranged as to auto-

- matically balance thereon abnormal pres-

-surés, due to surges or-other conditions which -

26 tend to burn out insuiators, transformers
and other translating devices on the line,
-and thereby render, the ‘system stable and

dependable. -

- Other objects of the 'linve'nti(.)n are to' im-
30 prove and simplify and to reduce the cost of

long distance high potential electric power’

*transndission systems, and the invention con-
sists*in the combination'and arrangement of

the parts shown in the drawings and de--
85 scribed in the specification and is pointed out.

in the appended claims.

embodying my invention. - . -
40 Fig. '2.1s a cross section on the line 2—2
of Fig. 1, - SR

. -Ip the drawings:— - .. . .
. F%Eure)l is a detail of a high tension line -

Fig.3isa detail of») vt]fié— means for c.onff';ect; :

ing the line to the rope insulators. :
., Fig. 4 is a didgrammatic view, illustrat-

<

46 ing the action of the protecting g_Iegtqutatid :

~shield shown in Fig. 1.

" Fig. 5 illustrates.the electrostatic shield
~applied to another form of insulating sus--

pengion ‘devicé for high potential transmis-
80 wion lines. e ST

In accordance

with my invention,” the

- transmission line comprises a main or.cen- -

~-tral eonductor 10 and a series of surround-
ing, -annularly disposed smaller conductors

88 11 which are s'"paced,fr_qm thé centml’ con-

arators to-space the outer conductors from
_the central ‘conductor. -The wires 11 are
considerably smaller than the main conduc-

60

" .tor and of metal-of higher resistance. - The. -
“said .Separators, 12, 14, are ‘preferably of -

non-magnetic. material and are mounted in

65

_any suitable manner upon’the céntral con-
duetor 10. . The.diameter of said'separators -
is dependent upon the current pressire on: -

‘the ‘line, and they are spaced at sueh dis-

_tance apart, depending- upon their diame:

ters, as to avoid any possible sagging of the
- outer conductors bringing them into.contact
with the main or central conductor 10. The

said separators have good electrical contact
- with both the central conductor 10 and the
outer coneentric series 'of conductors 1155

as to make -dependable contact between the -

outer and-the mner conductors. ' -

11 -parallel “to. and spaced from the central

.-conductor is to steady the current flow on~ .
“‘the line and to damp surges by transform- . .
. ing the. energy’of a surge into heat inthe - -
arallel coriductors 11 so -that the energy. -
of the surge is not thrown upon insulators,
transformers or like electrical devices con-

The purpose of arrangin the. conductors’ o

80

" nected in the high tension systems. A surge -

“or ‘wave having a steep front. will travel. -
along the otiter conductors and expend a -

> portion of its emergy into heat, due to the

- much, higher resistance of -said .outer or -

parallel éoriductors. - +

-
90"

Any change in the magnetié field 'aro'und:"
the central conductor 10 which is not accom- . = -

" panied by a corresponding and proportion-/95 .

duced current, flows inwardly along the sep-

These induced currents in t

the current and potentiat wave. - .

~ The distance apart of the separators 12.
will. depend upon the line conditions and
the potential of the current.  Said separa-. .

tors, being in electrical contact as they are 110 -

106

-ate’change of potential on the line produces .~ -
by induction a current. flow in-the outer or -
* . parallel ‘conductors in a direction opposite
to the flow in the main ¢onductor, which in- - .+
100 .
. arators 12'and returns to the main or central . .
conductor, thereby ’formin%-‘a closed eircuit.. -
A ( o surge.damping
outer paralel conductors haye the effect of
maintaining a better phase relation’between

(
\




. .sections, each of which is, in a sense, self .
controlling “with respect to current flow. -

5

a .
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 with the inner and outer conductors, divide

the transmission line inte . a plurality of

variations. - That is to say, each séction thus
formed, 'and ' including closed - circuits -

+ through the outér conductors and separators,

10

‘has its part in dissipating the energy of a

surge, so as to prevent an accumulation of .
energy on the line due to inertia of current
flow, such as'would be dangerous to insula- -

tors and electrical devices-in the transmis- -
_sion system.’ The line becomes, therefore,

- 15

20

self balancing. ..

By the use of my improved transmission
line, it becomes possible to transmit and con-
trol higher potential energy than has here-
tofore been practicable by known transmis-

- sion systems. Furthermore my improve-
‘ments greatly lessen the danger of burning

- out electrical devices and insulators in the
- system when operating at what is considered

. practical potentials in the present systems.

.. I have found that when’ operating at very
high potentials, as for “instance from two

"hundred thousand .volts and  upward, .4

30

most satisfactory form of insulafor is like
that shown in my pending application for
U. 8. Letters Patent, Serial No. 691,801,

‘wherein the insulating support consists of

a rop-e'satu}'é;ted with tar.or other water-
proofing or insulating material, or otherwise.

- comstructed to produce a water-proof insu-

35

-lating device. In the higher potentials,

however,. it become mnecessary, in order to'
avoid burning the rope at its point of an-

chorage with the ling, to provide a special -

“

. construction, in the nature of a protector or

40

shield at the part of the rope where it is
secured - to the high tension line. . Said

- shield is indicated at 15 in Figs.1, 4 and 5.

- It preferably has the form of a wire basket-

45

like structure which is open at its side re-
mote from the line. At its other closed side
it is provided with a metallic bushing or
ferrule 16 which is fitted closely in metal 0
metal contact over an anchor bar 17 which

- directly engages the central conductor—of

50
- bushing may be Sorew threaded to the an-
chor bar. : The anchor bar extends into the

55,

60

‘the transmissioniline, being fastened to said

conductor in any' suitable manner. Said

basket and ‘is provided therein with an eye

. to receive the rope 19 which constitutes the

insulating .and = suspension’ element: As
shown in Figs. 1,'and 2 the rope insulators
19 are disposed: herizontally at each side of
the line and are adapted to be “attached

“at their outer, ends by fittings 21 to poles

or other supports. = As shown in Fig. 5 the

- insulating and suspension rope 22 is dis-

~ posed vertically from an overhead support -

' - to sustain the transmission line.

66

The anchor fitting 23 shown in Fig. 5 is
attached to the basket in the same general

.

1,288,751 -

manner as the anchor bar 17 , said fitting’ ex-

tending into the basket and provided therein
with an eye to which the rope is attached.
‘The edge 24 of the basket 15 around the
-opening therein, and through which the rope
extends, is curved inwardly, thereby making
the radius of the opening shorter than the
length of the rope from its attachment. to
‘the anchor bar to a point in the plane-of the
outer edge of the bagket, indicated by the
dotted line 25 in Fig. 4. As herein shown
the edge of the basket is turned some dis-
tance backwardly thereinto from its mouth
to produce a rather broad flange-like termi-
nal.. However, this particular configuration
need not necessarily be followed, the point
‘being to' constrict the opening or mouth of
the basket. The basket is rounded at the

76

80

portion thereof which is turned inwardly. as -

indicated at 26 to avoid abrupt corners and
to prevent sharp brush discharges. =~ .
Within the plane of the outer edge of th

basket there.is a meutral or balanced elec-
trostatic field, as indicated in Fig. 4, which
figure is a true representation of the glow
or:brush discharge as visible under electro-
static stress when the surface of the rope

has been thoroughly moistened with rain’

water. This brush discharge quickly blows
off all surface moisture ang maintains the

‘rope as a good insulator. The air space be-

tween the rope and the izturned flange 24
of the basket acts, In connection with the

-curved surface 26, as an electrostatic cush-
ion -to maintain 2 uniform and outwardly-

graded electrostatic stress on theé surface of
the rope as indicated by the lines 27 in
Fig. 4. Thereby the brush discharge or
creepage is prevented from burning into the
ends-of the rope,.as would occir under high
potentials if the protector 15 were not pres-
ent. . ;. - S

The anchor fittings 21 by which the ropes
are attached to the line supports may be
provided with bell -shaped - perforated
shields 30 which extend inwardly for a dis-
tance over the rope and act to protect the
rope at its outer anchorage in the same gen-

eral manner as the basket-like protector 15.

It will be:understood that the structural
details of the-illustrated embodiment of my
invention are capable of variation within
the spirit and ‘scope of the, claims hereto
appended and that it is the intent to claim
all of inhérent novelty shown in the draw-

-ings and described in the specification.

" The basket-like shields shown are not
herein claimed, but are claimed in a divi-
sional application filed by me on the 23rd
day of April, 1917, Serial No. 163,367,

I claim as my invention:—

1. In long distance electric power trans-
mission systems, & main transmission line,
and auxiliary lines padially spaced from
and electrically connected to the main line
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at points -throughout. its length to divide

." the main line-into surge damping sections.

10

2. A long distance electric transmission

line, comprising a central conductor and

surrounding parallel, relatively high resist-
ance conductors connected in multiple with
the central conductor for current flowing in
normal direction and connected to said cen-
tral conductor to form relatively short

closed circuits therewith for current induced.-

- “in the high resistance wires by the magnetic

15

field of the central conductor.

8. A transmission line for electric power
transmission ..systems comprising a main
conductor and an outer, radially spaced par-
allel conductor of relatively high resistance

- and current conducting spacers between the

20

conductors at intervals along the line.
4., A transmission line for electric power

transmission systems comprising a -central

conductor, a series .of ‘parallel, relatively

high resistance conductors surrounding the -

_ central conductor and current conducting

‘central and outer- conductors

spacers between and in contact ‘with the
at -intervals
along the line. . ' _

5. A transmission line for electric power

transmission_systems comprising a central:

..conductof, a series of pafailel, -relatively
high resistance conductors. surrounding. the -

central conductor and non-magnetic metal-
lic spacers arranged at intervals along the
line between the central and surrounding
conductors and constituting electrical’ con-

nections therebetween. -

6. The method of balancing high tension
currents on long distance transmission lines

_which consists in establishing at imtervals

along the line closed circuits through outer
parallel conductors that lie in the magnetic

field of the line. :

7. The method of balancing high tension
currents on long distance transmission lines
which consists in arranging about the line
a series of parallel conductors and- electri-
cally connecting said conductors to the line
at intervals therealong. |

In testimony that I claim the foregoing
as my invention I affix my signature, in the
presence of two witnesses, this 15th day of
October, A. D. 1915. oo

CHESTER H. THORDARSON. -

‘Witnesses:
W. L. Hawr,
Rure E. ZETTERVALL.
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