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Be it known that I, FRANK S. CHAPBUN, 
a citizen of the United States,. residing a t  
Kenton, in the county of Hardin and State 

5 of Ohio, have invented a new and useful 
Improvement in Lightning-Arresters, of 
which the 'following is a specification. 

My invention relates to lightning arrest- 
ers of that form in which a silent discharge 

l o  takes place in a vacuum. 
Lightning arresters have been heretofore 

made on this principle after the mmner of a 
Geissler tube, in which a tube with a par- 

' 
tial vacuum, or rarefied gas, was provided 

1 5  with two electrodes, one arranged in each 
end. 

My invention provides for the arrange- 
ment of both electrodes in the same end of 
the vacuum chamber and also, when this is 

20 desirable, for a multiplicity of electrodes; 
these novel constructions and arrangements 
resulting in certain advantages in manufac- 
ture and operacion as will be hereinafter 
fully described. 

25 Figure 1 is a sectional view of my light- 
ning arrester with three electrodes. Pig. 2 
is a sectional view of a modified form of 
the device where there are a number of 
electrodes in the same vacuum space at- 

30 tached to different circuits. Fig. 3 is a fur- 
ther modification showing an adaptation to 
lighting or power circuits. 

I n  the drawing, A represents a glass bulb 
made like that of an incandescent electric 

35 lamp, in which there are located, three car- 
bon electrodes E E' E2 set a little distance 
away from each other in substantially par- 
allel position. These electrodes are con- 
nected to supporting wires sealed in or 

40 otherwise secured to the inwardly project- 
ing part of the glass neck a of the globe 
and this neck is seated within a metal socket 
B through which, in a suitable sealing 
matrix of non-conducting material, the line 

45 wires I;' L2 are brought, the wire L' leading 
to the electrode E' and the wire L2 to. the 
electrode E2. The intermediate electrode E 
is connected to a third wire G which lead5 
to ground. The three conducting wire: 

50 lead into the same end of the vacuum cham- 
ber and are insulated from each other. Now 
'in the event that a lightning charge strike: 
the line mires, L' or L2, the vacuum in the 
globe allows the charge to silently pas: 

from the electrode E' or EZ to the electrode 55 
E l  and1 thence through the wire G bo the 
pound. I n  distinguishin my invention 
-ram that form in which t h e electrodes are 
n the opposite ends of a tube, I would state 
,hat when a static discharge takes place 60- 
,hrough a vacnum, the he'avier portion of 
;he discharge takes place on the inner sur- 
Eace of the vacuum chamber and therefore 
;he nearer together the electrodes are to 
5ach other at the points where they touch 65 
)r enter this inner surface, the lower the 
voltage required to start the discharge. 
Once started, however, the entire vacuum 
space becomes ionized and this starts the 
lischarge over the electrodes generally and 7 0  
hence with the arrangement shown in my 
invention, with electrodes all at one end of 
the vacunm chamber, a discharge occurs 
much more sensitively than would be the 
zase if the electrodes were a t  the opposite 75 
ends of the tube as heretofore. T'le location 
of the electrodes a t  one side or end of the 
glass vessel constituting the vacuum cham- 
ber often simplifies the manufacture of the 
device as the sealing in of the leading-in so 
wires is always a matter of considerable 
difficulty. It will be observed that the neck 
a of the bulb or vessel is formed with an in- 
wardly extending projection and that the 
electrodes are mounted on or secured to this 85  
projection. This arrangement permits an 
accurate spacing of the electrodes apart, the 
projection forming, as i t  were, a bond of 
non-conducting material between the elec- 
trodes. 9 o 

I n  Fig. 2 I show in a single case a plu- 
rality of ground electrodes E and a number 
of circuits L3 L4, L5 LO, L7 L8 and Lo LIO, 
the two electrodes of each of which circuiks 
are upon opposite sides of the ground elec- 95 
trodes which are connected by wire G' and 
all of the wires of the ground electrodes 
emerge from the same side of the vacuum 
chamber with the line wires and are con- 
nected to a common ground wire G. The 100 
placing of a n~ultiplicity of electrodes, con- 
necting with a plurality of circuits, in the 
same vacuum space secures the result that a 
discharge between any two of the electrodes 
in the same vacuum space ionizes the entire 105  
vacuum space and such ionization increases 
the tendency of a discharge between other 
electrodes and circuits in the same vacuum 



space, thus attaining the desirable\object 01 
discharging other electrodes which mi hi 
have an irndesirable charge in them of a 
lower voltage and incapable of dischargiq 

6 %aided, A device of this type shown ic 
Fy. 2 is intended to be used in connectiorj 
w ~ t h  a plurality of circuits which are morc 
OF less close together. I t  is well known that 
the effects of hghtning discharges often, in 

10 fact usually, extend over a considerable area 
so that although one line may be charged tc 
a particularly high degree all of the circuit2 
in the immediate neighborhood are likely t c  
be e8ected to a greater or less extent. It k 

15 desirable in such case, for example, where 
there are a, number of lines running to the 
same switch board or other terminus, to 
dear all of such circuits of the abnormally 
high potentials resulting from the discharge 

20 even when the otentials on some of the 
lines are not su&iently high to cause them 
to discharge independently. It will be un- 
derstood that in using the term "ioniza- 
tion" I use it in a purely descriptive way 

25 referring to the current explanation of the 
electric phenomena concerned, and that my 
invention is not dependent upon the correct- 
ness of this theory. So, also, with the ar- 
rangement as shown in Pig. 1 there may be 

30 an objectionably high otential, for example, 
on wire L', but not su k cient to discharge to 
the ground through the arrester. I f ,  now, a 
sufficiently high potential comes on the wire 
E2 of the same line to discharge to the 

35 ground through the arrester, the vacuum 
space will become ionized, brealnng down 
the resistance between electrode E and E' 
and thereby clearing the wire L' of its ob- 
jectionably high potential and thus clearing 

40 both sides of the same line. 
I n  Fig. 3 1 have shown an adaptation to 

light and power circuits, in which between 
the line I& and ground G are interposed two 
carbons Z Z', or other material of high re- 

l?Ep ~is tance~ set about 1/32 of an inch apart and 
connected in series with the kwo electrodes 
E' E2 in the vacuum chamber. This serves 
to  check the flow of &he light or power cur- 
rent which might be started as an arc be- 

tween the vacuum electrodes by the light- 50 
ning discharge. 

A distinction to be noted between the 
form having two electrodes and those hav- 
ing three or more is, that while the surface 
tlischarge, referred to, starts the discharge 55 
at other points than at the surface in the 
form having but two electrodes, in the 
forms having three or more electrodes, the 
discharge between any two electrodes 
whether at the surface or elsewhere will 60 
tend to start a discharge between other elec- 
trodes in the same vacuum space regardless 
of whether they are at the same or opposite 
ends of the chamber. 

1 claim- 65 
1. In a lightning arrester, the combina- 

tion with a vacuum chamber, the walls of 
which are formed of non-conducting mate- 
rial, of a plurality of electrodes projecting 
inko said chamber from one wall thereof, 70 
said electrodes being separated whtre they 
project from the inner surface of the wall of 
the container by a relatively short path 
measured over the intervening surface and 
presenting to each other a relatively large 75 
extent of exposed surfaces, one of said elec- 
trodes being connected to ground and at 
least one other of said electrodes being con- 
nected to a line. 

2. I n  a lightning arrester, the combina- so 
tion with a vacuum chamber, the walls of 
which are formed of non-conducting mate- 
rial, of a t  least three electrodes projectinq 
into said chamber from one mall thereof, 
said electrodes being separated where they 85 
project from the inner surface of the wall 
of the container by relatively short paths 
measured over the intervening surface and 
presenting to each other a relatively large 
extent of exposed surfaces, one of said elec- 90 
trodes being connected to ground and at 
least two other of said electrodes being con- 
nected to lines. 
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