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To all whom it may concern:

a cltizen of the United States, residing at
David City,
State of Nebraska, have invented a new and
useful Lightning-Arrester, of which the tol-
lowing is a gpecification. = -

This invention has reference to improve-

- ments in lightning arresters and it is designed

10

lo'provide a lightning arrester of the mer-

cury type which will reset itself after each

- lightning discharge.

19

. The mnvention comprises essentially a suit-

able vessel or container in which is lodged a
quantity of mercury.

15 a conductor of suitable material connected |

Iintering the mercury

to ground, and also in close relation to the
surface of the mercury are other conductors
connécted to the line. The conductors out

ol contdat

the ends adjacent to the mercury surface

suitable-insulating material which jtself nmay
be 1n contact with the mercury, and in such
case the insulating material is suitably per-

forated so that there are one or more air
gaps between the active end
“minals angd the mercury surface.

of the line ter-
Provision

1s made for the use of the invention either

30
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0 more than one line, in which case but

Iig. 4 is a like view of another form.
D 18 a similar view

for the protection of a single line or for

ground 1s necessary. * o L
The 1nvention will be best understood from

a consideration of the following detail de-

scription taken in connection with the acconi-

panying drawings forming a part of this
specification, in which drawings,

Figure 1 is -a- longitudinal section partly

m elevation of the improved lightning ar-
' Fig. 2

rester showing the line connection.
1s a similar view of a slightly modified form.
Fig. 3 is a similar view of still another form.
Tig.

of ‘the invention to a single line. Fig. 6.1s
a view showing the manner o:
the Insulating diaphragm - introduced- be-
Lween the active ends of the terminals of the

~line and the mercury surface.

50 _.ticu_larly to I'1g. 1, there are shown line wires

1~ conductors 3—4 to the parts.
. to:be protected, ,
" been omitted from the drawings, and it will
be wnderstood that any type of instrument
may be used in connection with the lightning
arrester wherein it is desirable to protect the

OO

Referring to the drawings and more par-

1—2, leading by | _
which parts however have

with the mercury may cairry at

a single -

showing the application

of constructing.

b

| used as the material for
vessel 10.

tions 8. The insulatine
or disk T rests upon tl

“terial such as glass, or

_ | | instrument - from the effect of lightning
Be it known that I, Wiiriam E. BurLeg, | strokes or of any high voltage current which
t | would be liable to injure the instrument.
in the county of Butler and

By the term lightning as has been heretofore,
and will be hereinafter used, in this specifi-

cation, it is to be understood .that not only

the "natural electrical discharges usually
called lightning, but also any high voltage
current lable to injure the instrument and
which might not blow fuses when the latter
are used, are to be included in the sane term.

~In Fig. 1 fuses 5 are indicated at each line
wire 1 and 2 and these fuses are designed to

protect instruments where heavy currents
are liable to pass over the line wires 1 and

60

65
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2, but where such heavv currents are not |

hiable to be encountered but only the high
‘voltage current, like lightning strokes, then

e . =
these fuses may be omitted.

- In the other figures of the drawings no

| tuses are shown, but it will be understood
that fuses may be used in connection with

the other forms of lightning arresters as svell
as with that shown in Fig. 1. .
Each line wire 1 and 2 beyond its conneec-
tion with the branch conductors 8 and 4
leading to the instrument, terminates In a
rod 6 which may be made of some material

capable of conducting electric current but:

which at the same time is not affected by or
1s 1nert to mercury. Among the materials

which may be used for this purpose may be

mentioned carbon and iron. Tn the structure

shown in Fig. 1, each rod 6 has its free end
rounded and there carries a button or dia-

phragm 7 of insulating material and prefer-

ably refractory insulating material, such for
instarice as mica. R -
- The mica diaphragm 7 both in the form

shown in Fig. 1, and in the other forms may
be shaped as shown in Fig. 6, that is it 18
provided with a suitable number of perfora-
plate, or diaphragm,
_ 16 mercury surface,
which mercury body is indicated at 9 in the

o

figures, and is contained in a suitable vessel

10, which wuiay be made of any vitreous ma-
this containing vessel
may be made of iron, both of which are un-
affected by miercury. Any other suitable
material not. affected by mercury may be

the containing

"Having one end dipping into the mercury

1918 a rod 11 of carbon, or iron, or other

suttable material, and this rod is conneeted
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2.

by a conductor 12 to'gfound‘." Suppose _floiw.

that a lightning discharge should be received
upon either line 1 or 2. -The air gap be-
tween the end of the rod 6 and the surface
of the mercury is purposely small so that the
impedance offered by
protected will cause the lighting discharge
to.pass from the rod 6 through the small air

gap to the mercury.surface, and from there
it finds an easy path through the rod 11 and |
' posed upon the line whether by a lightning
‘stroke or by crossing a high tension service .

aground conductor 12.. Therlightning dis-
charge will arc across the space between the

ends of the rod 6, and the surface of the

15

25

ing its normal level. |

. there isno burning out of the terminals of |
the lightning arrester circuit on each side or
20 .
-~ change in relation of the terminals constitut-

mercury body 9, and as soon as the discharge

stops then any displacement of the mercury
will be remedied by the mercury again seek-
With this structure

cither side of the spark gap and there is no

ing the confines of the spark gap since after
the discharge the mercury always returns to
1ts normal level and the spark gap is main-
tained .constant thereby. o _
In Fig. 2 the arrangement is substantially

. that of Fig. 1 except that the fuses b are

30

omitted, although 1t will be understood that

they may be present if desired, and the ter-

minal ends of the rods 6 adjacent to the mer-
cury 9 are laterally flared as shown at 13 so

as to present a large surface adjacent to the

mercury surface and thus increase the area

- of the effective spark gap without increasing

35

the distance between the ends of the rods 6
and the surface of the mercury. In both the

 structures shown in Figs. 1 and 2, it 1s pos-

40

sible to use the mica disk without pertora-

tions if it be made small, since on entering

the mercury the latter is depressed adjacent

~ to the mica and the surface }s therefore con-
~ caved adjacent to the end o1 the rod 6. In

45

Fig. 8 the ends of the rod 6 are made sub- |
- stantially flat and arée brought to close re- |
lation to the surface of the mercury -but out:

" of contact therewith, and the mica 1nsula-

o0
00

60

65

tion is omitted. In Ifig. 4 the mercury ves-
sel 10 1s entered through the bottom by a

‘conducting block 14 carried at one end of a |
strip 15 supported by an insulating block 16,

and this striap_ 15 is connected by a conductor
17 to ground = A single line wire 18 1s desig-
nated and this is connected to a strip 19, also

carrled by the insulating block 16, and the

strip 19 carries a’ block 20 having its Iree
end in close relation to the surface of the

mercury, 9 within the vessel 10. In Fig. 5
‘a similar arrangement is shown, that 1s an
arrangement for a single line wire. In this
case the line wire 21 terminates in a block
99 having its free end covered by a mica or

other insulating plate 23. Extending

through the bottom of the mercury vessel 10 .
is another block 24 entering the mercury and
connected by a ground conductor 25 to the |

the instrument to be

931,033

ground. In all these cases the ground con-
nection 1s of course. pertfect, being made

through mercury and c¢annot therefore cor-
rode or become disconnected, thus endanger-

“ing the instrument that the lightning ar-
‘rester is designed to protect.
stance, the carbon or iron conductors used 1n
I-connection with the ground conductor, are -

In each in-

of ample size as is also the ground conductor
to carry off any chayge which may be 1m-

conductor. Wherever there is danger of
the line conductors 1 and 2 becoming crossed
or charged- with heavy electric currents
liable to injure the instruments, then fuses o

will be included in the line conductors on

the service side of the conductors 3 and 4.
Since the rods 6 may be made of ample

area, there is no danger of their active ends 8:
“becoming corroded or burned out by the pas-

sage of the lightning stroke, and the mica

7

&0

insulation is also unaffected by. the heat.

cenerated by the passage of the current
across the air gap. | o

When the a1 gap 1s thrdugh "perfoi'a,tions- -

in the mica disk or plate then the length of

‘the air gap is determined by the thickness

90

of the mica plate, but where an unperforated

mica button is used at the ends of the rods
6, then the air gap will be exterior to this

mica button, and the length of the air gap

will depend entirely upon the degree of im-
mersion of the mica button into the mercury
surface, the term immersion- being used
relatively only since -the mercury . suriace

100

will be concaved to a greater or less extent

by the contact of the button 7 therewith.

Tt is of course within the scope of the in-

vention to divide the mercury and use two
ground connections one for each line. -

105

A proper amount of air space above the

‘mercury is provided to take care of all mer-

cury vapor which may be produced on the
passage of high voltage currents, which
vapor will afterward condense and fall back
into the liquid mercury. o
- What is claimed is: = _
1. In a lightning arrester, a
body of mercury, a bare circuit terminal
separated from the surface of the mercury
by an air gap within striking distance of the
mercury - and by insulating material of

110

| grouﬁded .

relatively small area and of such thickmess

as to bridge the air gap.

- 2. In a lightning arrester, a ‘grounded

=

“body of mercury, a bare circuit terminal
“"separated from the surface of the mercury
but within - striking distance thereof and -

refractory insulating material of

carrying _ te
small area bridging the air gap.

.relativefy

8. In "a lightning arrestér, a- grounded
body of mercury, a bare circuit terminal-

within striking distance of the surface of
the mercury and an insulator of reiractory

120
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- Ing the end adjacent fo the mercury in con- | |

4. In a lightning _arrester, a
body of mercury, a circuit terminal having

- the surface of the mercury, and an insulat-
Ing body of less area than the end of the

5. In a'-_lightning' arrester, a grounded

031,033

terminal and bridging the air gap.

grounded

an exposed end within striking distance of

circuit terminal adjacent. to the mercury
and interposed between the bare end of the
circuit terminal and the surface of the mer.
cury. S - o ' |

]

y of mereury, and a circuit terminal hav- |

8

perforated ‘material carried by the circuit | tact with but insulated from the surface of 15
L | the mercury and within ‘

thereof, the said insulation being of such

thickness as to |

mercury when the terminal is in operative

relation to said mercury but separated there- 20

from by an air gap. o |

- In testimony that I claim the foregoing as

-y own, I have hereto affixed my signature

In the presence

striking distance

engage the surface of the

of two witnesses.

- WILLIAM E. BUTLER.
Witnesses: |

A. M. WarLiNg,
J. R. Evans,
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