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My invention relates to protective devices
for electric cireuits and particularly to such
devices, commonly termed lightning arrest-

~ ers, which are employed to divert lightning
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discharges, surges and other potential phe-
nomena around apparatus which might be
injured thereby, and more particularly to
protective devices of the type disclosed in
Tetters Patent of the United States to Hal-
sey No. 888,235, dated May 19, 1908.

With arresters of the Halsey type there is
a brief interval betieen the interruption o
the discharge by the volatilization of the
liquid and the restoration
its original condition by the return of the
liquid to the tube. during which the spark
voltage of the arrester is so high that the
arrester is unable to afford the same degree
of protection against the immediate recur-
rence of a high potential discharge that it
normally affords.

According to my invention I connect 2
plurality of arresters of the above mentioned
type in parallel and modify the construction
of one or more of them or their connections
in the circuit to be protected so that during
the aforesaid brief interval at which each
arrester has its spark voltage ~abnormally
high another arrester will be in condition to
rovide the desired protection by reason
either of its slower response or its recovery
from an earlier response. :

Another feature of my improved ckonstruc‘-‘

tion comprises the arrangement of the tube
of electrolyte within the metallic container
with the lower end of the tube beneath the
level of the electrolyte in the container and
with an insulating Iiquid in the space above
the electrolyte to increase the dielectric
strength between the tube and the inner.sur-
face of the container.

My

invention will be béttef ».uh&érsthd

~ from the following description taken in con-

“and Fig. 2 is a similar
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nection with the accompanying drawing,
and its scope will be pointed out in the
appended claims. o L
In the drawing Fig. 1 is a diagrammatic
representation of one form of my invention
representation of a

modification. . . '
Referring first to
protected is’shown connected to earth by two
similar arrester units 2 and 3. Each unit

of the arrester to

"ries with the two tubes.

Fig. 1, the line 1 to be

is represented as cdmprising the sphere gap

4 having a protective cover or rain shield 5,
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the sphere gap being connected in series by .

conductor 6 with an electrolytic' member of
the type disclosed in the above mentioned
Halsey patent. This member comprises the
1_netallic container 8 to the bottom of which
is secured the tube 9 of insulating material.
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The lower end of the tube 9 is shown closed -

by a cap 10 extending through which is the
electrode 11 by which connection is made to
ground through the resistance 12. The con-
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tainer is partially filled and the tube is en-

tirely filled with electrolyte 13 which may be-

water as in the above mention . ILialsey pat-
ent, and within the container . ~» is shown
a baffle plate 14 supported on. a rrame work
15 also as in that patent.. . o

Various means may be employed for in--

suring that the two units 2 and 3 shall not
respond simultaneously to the same high po-
tential .impulse and that the second to re-
spond shall not completely open its discharge
path to ground until after the first unit to’
respond shall have operated and again been
restored to its original condition or substan-
tially so. One way of effecting this result
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is to employ two units 2 and 3 having elec-. -

trolytic members of identical form but which
have different rates of expen
namic energy. This difference “may:

brought about as a-result of a difference of
resistance, for example the electrolyte of one
tube may

have a resistance differing from-

enditure of dy- -

85.

that of the other tube, or external resist- '

ances of different values m%y be used in se-

"~ Hig. 1 illustrates
the latter expedient where- unit 2 is shown
having a larger resistance 12 in its ground
connection than unit 3. - :
" A second means of .obtaining a difference
in the time of action of the two units is by
using tubes .9 of different sizes for the two
units.

The same amount of energy expended .
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upon the different quantities of electrolyte

~will result in a difference in the time of the
‘response of the

two units. Fig. 1 illustrates
that the tube 9 of unit 2 is

this means in ‘ )
than: the corresponding_tube

shown larger
9 of unit 3. ' 0
in Fig. 1 in addition to "different resist-

ances 12 in the ground connections, it is

While this means is shown-
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to be understood that these two expedients -

~-—-———————-.--—ﬁ



-need not necessarily be used together but

that either may be used separately if de-

. sired. .

iy

When a lightning or other high potential
discharge on the linel reaches the arrester
units 2 and 3 two parallel paths are provided.
thereby to ground. Unit 3 having tlg
er resistance 12 in series therewith will take
a larger proportion of the discharge or of

the power current following the initial

breakdown than unit 2 and as a result the

electrolyte in the tube 9 of unit 8 will be

volatilized or blown out, thus breaking the
arc. As soon as the arc is broken, however,
electrolyte will be restored in the tube and

- this will occur before the smaller proportion
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of current through unit 2 will have had time

‘to cause this unit to interrupt its discharge

path. The samie result would follow were the

resistances 12 to be of equal value and were °

the two units to differ only in the size of the
tubes 9. Unit 38 having the smaller tube and

~ consequently the less quantity of electrolyte

would be the first to respond.” .
- In the modification iflustrated b

two similar arrester units 20 an(f, 30 are
shown connected in ‘parallel to the line 1.

- Bach of the two units comprises a sphere
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and a metallic. container 24
( Suspended from the
.cover 26 which is of insulating material is a

gap 21 covered by a shield 22 as in. Ffli% 1
partially filled
with - electrolyte 25.

tube 27 also' of insulating: material which
contains the same electrolyte and has a tight

85. fitting cap 98- through which. extends the

electrode 29. A resistance 31 connects the
sphere gap 1 with the electrode 29 and the
container 24 is grounded at 32. Above the
electrolyte 25 is placed a quantity of insu-
lating oil 33 to'nearly fill the container, the
oil thereby serving to:increase the dielectric
strength between:the tube of electrolyte and
the walls of the container."

stantially the same. A heavy current to

.ground following a breakdown of the sphere

gaps causes a rapid volatilization and expul-
sion of the electrolyte in the tubes 27 whence
the circuit is interrupted. Cooling of the
volatilized: electrolyte following an 1nterrup-
tion of the discharge permits the electrolyte
to return up the tube. As in Fig. 1, the two

. units 20 and 80 are shown provided with

resistances 31 of different values and - the
tubes 27 are also shown of different diame-
ters. Moreover, if desired, the electrolyte
in the two units may be different. By any

or all of these means the two units shown in
Fig. 2 may be caused to respond at different
‘times in the same manner and for the same
purpose as has already been described in con-
nection with the form shown by Fig. 1. .
While I have described certain embodi-
ments of my invention, I do not wish to be

e small-

Fig. 2

Although the .
- arrangement of. parts is somewhat different
' from ‘that in Fig. 1, the operation is sub-
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limited to the particular forms shown and -
described as it will be apparent that many
modifications therein may be made without
departing from the scope of my invention as
set forth in the appended claims.. _

. What I claim as new and desire to se-
cure by Letters Patent of the United States
is: L

1. A protective system comprising a plu-
rality of units connected to provide parallel
discharge paths, each of said units including
means actuated by a discharge therethrough
for interrupting the discharge path provided
by said unit, said units being constructed
to have different times of response when sub-
jected to the same high potential impulse,
whereby a subsequent- impulse quickly fol-
lowing a first impulse may be discharged by
a unit of slower response,

2. A protective system comprising a plu-
rality of units connected to provide parallel
discharge paths, each of said units includin
means actuated by a discharge therethrough
for ‘interrupting said discharge path and
adapted subsequently to restore said path,

-one of said units being constructed to inter-

rupt the discharge path therethrough and

..subsequently to restore the same before an-
_other of said units shall have interrupted its

discharge path. , ]
3. A protective system 'comprising a pair

of parallel connected units, each comprising

volatilizable means arranged in the path of

. discharge therethrough and adapted to
interrupt said discharge path and subse-

quently to re-establish the same, the charac-
teristics of one of said units being such that
the proportiom.of the discharge traversing
it is insufficient to cause it to interrupt its
discharge path until the discharge path
through the other of said umits shall have
been interruptéd and re-established.

4. A protective system comprising a unit

‘including a vessel containing ‘an electrolyte
-and’ spaced’ electrodes therein, said vessel

having a tubular portion containing one of
said electrodes and a similar unit connected
in parallel with said first unit, the resistance
of said second unit being less than the resist-
ance of said first unit whereby the discharge
path through said second unit will be opened
and reclosed before the discharge path
through said first unit will be opened.

5. A protective system comprising a pair.
of similar parallel connected units each in-
cluding a tube containing an electrolyte, a
pair of electrodes spaced thereby, and a re-
sistance, one of said resistances being greater
than the other whereby when said units are
simultaneously subjected to a high poten-
tial discharge one of the units will interrupt
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the discharge path provided thereby and °

restore the same before the other of said
units shall have interrupted the discharge
path provided by it.
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6. In combination a pair of lightning ar-
resters connected in multiple W%ereby dis-
charges may take place through both of said
arresters from the same line, means in each
arrester for breaking the discharge circuit

by producing a gap in the discharge -circuit.

and for restoring the arrester to normal op-
erative condition after the discharge circuit
has been so broken, and for delaying the
time of breaking the circuit in one arrester
until after the other arrester has been so re-
stored. ,

7. In combination a pair of lightning ar-
resters connected in multiple whereby dis-
charges may take place through both of said

arresters from the same line, means in each

arrester for breaking the discharge circuit

‘by producing a gap in the discharge circuit

and for restoring the arrester to normal op-
erative condition after the discharge circuit
has been so broken, and for delaying the
time of breaking the circuit in one arrester
until after the other arrester has been so re-
stored, said arresters being of the electrolytic
cell type, said means comprising a column

of electrolytic material in each arrester, said
columns being of different volume.

8. In combination a pair of lightning ar-
resters connected in multiple whereby dis-
charges may take place through both of said
arresters from the same line, means in each
arrester for breaking the discharge circuit

by producing a gap in the discharge circuit

and for restoring the arrester to normal op-
erative condition after the discharge circuit
has been so broken, and for delaying the
time of breaking the circuit in one arrester
until after the other arrester has been so re-
stored, said arresters being of the electrolytic
cell type, said means comprising a column
of electrolytic material in each arrester, sald
columns. being 'of different volume, the col-
wmn in each arrester standing a substantial

height above the level of the electrolyte in.

the cell and a layer of oil above the surface
of the electrolyte in the cell and surround-
ing said. column. - S ;
~“In witness whereof, I have hereunto set
my hand this 29th day of April 1924.

. ELMER E. F. CREIGHTON.
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