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Lo ww wnom i may concern:

Be 1t known that I, Ricrmarp ApT, a sub-
f'ect of the King of Prussia, residing at Ber-
in, Germany, have invented certain new and
useful Improvements in Protective Device

for High-Potential Systems, of which the fol-

 lowing is a specification. -

Various devices have been proposed for|

‘the protection of high potential systems,

10

against atmospheric disturbances and inju-

‘rious excess potential. According to com-

~and a resistance

15

means, a resistance is inserted

mon practice, the conductor to be protected

Is connected to ground through a spark.gap
of such size that the dis-
charge current going to earth can attain a
high value. As an alternative protective
irectly in

- cireult from the high potential lead to earth,

20

- ployed; both the

25

30

S0 that a current of a certain magnitude is
always flowing off. Experience has shown
that the safety of a system is greater, the
more varied the protective precautions em-
above mentioned ‘arrange-
ments may therefore properly be employed.

Protection thus insured, however, carries
with it no inconsiderable cost,

_ since-two com-
plete resistances are required. . -

According to the present invention the
two - necessary resistances are united In g
single apparatus, thereby lessening the cost
of the system. One of, these resistances

- serves as a current limiting resistance for the

30

~ trative embodiment of my

40

-spark gap, while the

spark gap. -
- The accompanying drawing shows an illus:
mvention.

Figure 1 is an-elevation of an apparatus

~ suitable for the protection of a three-phase
- arcult; Fig. 2 is anelevation of the same with

.45

certain of the parts broken away; Fig. 3'is a
Se,_ctiona_,l planron_ the Iine 3 3 o Fig. 1 and
Kig. 4 is-a diagrammatic representation of

- the connections employed when the appa-

50

ratus 1s used with a three-phase system.,
The apparatus shown comprises a metal

receptacie consisting of an upper cylindrical

metal tank 1 and -a lower metal tank 2 con-

- nected by a tubular metal stand pipe 3.

~ground and contains a liquid of high resist-

. oh

This receptacle is permanently connected to

ance such as ordinary tap water. A plu-

rality of glass tubes connect the upper cyl- |

| Section.

| electrodes 10, passes upward throu
uid to the upper cylindrical grounded metal

other one is constantly
a shunt to earth. The one constantiy in cir- ;
cuit 1s of high resistance and lower current

_ | ver ( ‘place within the resistance
capacity than the one cooperating with the

of the heatin:

tacle, a column of L

inder with the lower cylinder and contain

- Patented June 16, 1908.
Appiication filed August 17, 190_3,.' Serial No. 330"97 4 - )

hquid to serve ascurrent carrying resistances.
T

ree of these tubes, those numbered 4, 5
and 6, are of small cross-section and there-

‘tore of high resistance, while the other three

60

tubes, numbered 7, 8 and 9, are of large cross

All-of the tubes may be COnVéni_éntly made
of-glass and each is in two sections connected

‘together by a metal coupling 10, shown in
These couplings are in contact with

Fig. 1. |
the solution 6f the tube and serve as elec-
trodes for establishing. connection between

‘the liquid "and' the -conductors to ‘be pro-

tected. Current deélivered to the hiquid’ by
gh the lig-

tank 1, or can pass downward throuch a
similar path, including the lower half of the

resistance column. . The upper and lower

70

75

tanks being .connected. by the grounded ._

metal standpipe 3 are, of course, at

resistance conductors 4, 5 and 6 are connect-
ed directly to line-conductors 11, 12 and 13,

-and the low resistance conductors 7, 8 and 9

are connected to these line conductors by the
spark gaps 14, 15and 16.

W hl%e‘the idea lying at.the foundation of
the invention is applicable to fluid resistance

shown In the drawings are so arranged that
#n automatic circulation of the fluid takes
members because
action of the small amount of
current whic

ground by way of the high resistance hiquid

columns 4, 5and 6. |

- What I claim as new and desire to secure

by Letters Patent of the United States, is:

‘1 The combination of a grounded recep-

therewith and connected to a line conductor
of an electrical systém, and a second hquid

column of lower resistance connected be-

tween sald receptacle and said line conductor

1 throu%h a spark gap.
2.

rotective means for an: electrical dis-

tribution system com(}frising a metal recep-
]

tacle containing liquid, a plurality of liquid
columns held in separate tubes and connect-
ing with said receptacle, and means for con-

‘necting said columns with separate condue-
tors of the system to be protected.

ground .
potential. The general arrangement of con- |
‘nections is shown in Fig. 4, in which the high

80
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‘of any desired form, it is evident that those

90

constantly leaks. through to

uld communicating

100
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9.

3. In a lightning arrester, a tube of non-

conducting material containing a high re-

sistance liquid, an electrode contacting with
sald liquid near the middle of said tube, and

5 means for providing an automatic circula-
tion of iquid through said tube.

4. A protective device which consists of a

plurality of liquid columns held in noncon-

ducting tubes and connecting with a cominon
arounded receptacle, and means for connect-
g sald ‘columns to separate electrical con-
ductors of the system to be protected. ,
- 5. The combination of a stand pipe con-
taming a high resistance liquid, a plurality of

10

15 _ ,, >
from sald stand-pipe, a plurality of low re-

sistance colummns Sugplied with liquid from

said stand—{)ipe, and electrical connections
for mtermediate points on said columns.

high resistance columns supplied with liquid

6. Ina lightning arrester, the combination

890,592

of & tube of non-conducting material contain-
g a high resistance liquid, an elecirode in
said hiquid located some distance from either
end of the tube, a tank connected to both
ends ot said tube, and a ground connection

for said tank.

7. In a lightning arrester, the combination
with a tank containing a resistance fluid,
vertical columns connected at both ends to
said tank, a second set of columns communi-
cating with sald tank and supplied with lig-
uld therefrom, and electrical connections

for continuously passing electrical “energy

through said last named columns.

In witness whereof, T have hereunto set s

my hand this 2nd day of August, 1906.
RICHARD APT.
Witnesses:
JULIUs RUMLAND,
Os=ur lINGES.
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