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- other and, therefore, permit only a small
portion of the disturbing wave to pass
through the resistor where its energy is dis-
sipated as heat. It will be seen that this
. protective device has a drawback resulting
from the necessity of making an electrical
- connection between transmission line con-
ductors. In high-voltage installations, thig
is particularly undesirable because of the
difficulty in properly insulating the line con-
ductors from each other. -

One object of my invention is to provide a
protective device for protecting electrical
circuits and the apparatus associated there-
with against strains oceasioned by the flow
of high- frequency currents. Also, by means
of my invention, protection may be afforded

gainst cunents of e\tremelry wide ranges.

oi frequency.

A further object of my 1nvent10n is to pro-
vide a lightning arrester which does not re-
quire periodical inspections and remewals,
and which may be easily inserted in the elec-
.trical circuit without any additional sup-
porting structure. and the nsual and unve-
liable ground connections.

To understand the nature of my inven-
tion, reference may be had to the following
description and the accompanying drawing
which ig a diagrammitic view showing a
transmission line conductor provided with

devices constructed in accmdance with my
invention. ‘

With a transmission line condu(*for 1, I
have shown a plurality of series trans-
formers 2, 3 and 4, or the equivalent there-
of, the prim‘uy windings of which are con-
nected in series re}auonship The secondary
windings 5, 6 and 7 of said transformers
are connec’ced in local circuits each of which
(.OI‘ﬂpI‘lS‘eS a capacity element, a resistor and
spark gap members.

To illustrate more partlculmly the com-
position of the local circuits associated with
the secondary windings of the transformers,
I will describe a lccal eircuit 8 which com-
prises the secondary winding 5 of the trans-
former 2. The primary wmdan‘ 9 of the
transformer 2 is 1'1ductlvely 1elated to the
secondary winding 5 in any suitable man-
ner, but preferably through the intermedi-
ary of an air core. It will be understood,
however, that an irvon core provided with a
suitable air gap may be used. It is impor-
tant that the primary winding 9 shall offer
very little impedance to the flow of normal
power currents of substantially low fre-
quencies. However, when dlstmbmg, high-

frequency and high-power currents traverse
the primary Wmdnm 9, it is important that
the secondary wmﬂmg 5 shall be very closely
inductively linked therewith in order that
the energy of the disturbance may be quickly
and e\pedlhonsly transferred from the line
: conductor 1 to the local or secondary cir-

1,212,189

cuit 8.""A condenser 10 of the desired ca-.
pacity is connected in multiple with the sec-
ondary winding 5 and also with a subsidiary
discharge circuit 10* comprising resistors 11
and ad] ustable spark gap members 12. The
resistors 11 will usually be ohmic, but it will
be understood that any device in which
energy is ‘dissipated or converted into an-
other form of energy may be used. The
spark gap_ members 12 are adjustable so
that the proper spark gap for certain elec-
trical conditions may be readily obtained.

It is apparent that the electrical constants
of the elements comprising my protective

device may be varied and so related 2s to

dissipate most effectively the energy of dls-

tiurbances having quantities of energy and -

frequencies within' fixed Hmited ranges.

When a high-frequency disturbance trav-
erses the conductor 1 and, consequently,
the primary windings of the series trans-
formers 2, 3 and 4, it is absorbed by the par-
ticular secondary circuit or circuits which
select it. To illustrate: the secondary cir-
cuit 8 is so constituted as to dissipate most
effectively a disturbance of a certain amount
of energy and of a certain frequency. The
condenser 10 instantaneously absorbs the
energy of this disturbance and subsequently
discharges it through the discharge circuit g
10> By reason of the combination of the
condenser 10, the resistors 11 and the spark
gap members 12, the discharge circuit 10°
may have a natural period of vibration
which will greatly exceed that of the dis-
turbance, the energy of which it is designed
to dissipate. As the condenser discharges in
the discharge circuit 10%, the energy of the .
disturhance upon the conductor 1 18 trans-
ferred int¢ heat by means of the resistors 11
and the spark gap formed b*y the spaced
members 12.

- By connecting the condenser 10 in shunt
to the seceﬂdary winding 5 of the trans-
former 2, the transmission line conductor i
is instantaneously relieved of the high-fre-
quency disturbance, inasmuch as the con-
denser absorbs-the charge by reason of the
close inductive interlinkage between the pri-
mary winding 9 and the secondary winding
5.when subj ected to- ‘high-frequency 1mpulqes
When the quantity of electricity absorbed-
by the condenser 10 raises the potential of
the condenser and subjects the spark-gap 12
to a sufficiently high voltage to effect a4 dis-
charge, .the anxilia ary discharge circuit 10°
will ‘oscillate at a frequency in excess of the
original rhshubance because of the low in-
ductance of said anxiliary circuit. It will

‘be apparent that the electrical constants of

the condenser 10, the resistors 11, the spark-

gap comprising the members 12 and the asso-
ciated transformer windings and the like are
so chosen as to permit, ﬁr%v., the condenser
to instantaneously absorb the energy of the
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