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To all whom it may concern: . 
Be it known that I, ELMER. E. F. CREIGH 

TON, a citizen of the United States, resid 
ing at Schenectady, in the county of Sche 
nectady, State of New York, have invented 
certain new and useful Improvements in 
Protective Devices, of which the following 
is a specification. 
My invention relates to protective devices 

and particularly to devices for protecting 
a system of distribution from conditions of 
excess. voltage, and has for its object to pro 
vide a protective device which is relatively 
cheap, reliable in its operation, which op 
erates to relieve a conductor of high poten 
tial discharges with great rapidity and em 
bodies a spark gap means which is easily 
adjustable, the arc over voltage of which 
may be maintained substantially constant in 
dependent of weather conditions and which 
is in general an improvement over similar de 
vices heretofore known in the art. 
In protective devices, especially for out 

door service, in which spark gaps are used, 
25 such gaps are usually unprotected or exposed 

to the weather. Spark gaps of this charac 
ter have a different arc over voltage for the 
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same gap setting, depending on the weather 
conditions, that is during a rain, for instance, 
the gap will break down on lower voltages 
than when dry conditions exist. Under 
such conditions the discharge of the gap 
at a lower voltage is due to a film of moisture 
or drops of water which deposits on the 
electrodes especially those of the spherical 
type, sufficiently to appreciably decrease the 
gap length or striking distance and cause 
corona by projecting above the smooth sur 
face of the sphere. Outdoor gaps, espe: 
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cially sphere gaps, which are extensively used 
due to their many advantages, have, there 
fore, a dry arc over voltage and a wet arc 
over voltage, dependent on weather condi 
tions which causes a constant Source of 
trouble in setting the gap to properly pro 
In the protective device of my invention, 

I provide a plurality of cells arranged in 
stack formation, each cell having coöperat 
ing solid and liquid electrodes in surface 
engagement and arranged to form a series 
circuit. Embodied in this device and con 
nected in the series circuit I provide a spark 
gap which is protected from all Weather 
conditions and which has therefore an arc 

Over voltage independent of weather condi 
tions and in which one of the electrodes it 
self acts as the protecting member or shield 
for the gap. One of the electrodes, prefer 
ably the lower electrode, furthermore is ad 
justably mounted in such a manner that by 
revolving the same, the distance between the 
electrodes forming the spark gap can be 
easily varied or adjusted at will. 
The novel features which I believe to be 

characteristic of my invention will be 
definitely indicated in the claims appended 
hereto, while the features of construction 
and mode of operation will be understood 
by reference to the following description 
taken in connection with the accompanying 
drawings which show the preferred embodi 
ments of my invention and in which 

Figure 1 is a side elevation, partly in 
Section, of a protective device embodying 
my invention, and Fig. 2 is a perspective 
view of the spark gap device shown in Fig. 
1, and Fig. 3 is a modification of my spark 
gap device. 
The protective device shown in Fig. 1 is 

of the liquid electrode or electrolytic type, 
the construction of which, per se, is covered 
in a corresponding application, Serial No. 
211,113, filed January 10, 1918, in the name 
of Fred R. Shavor and myself. This device 
comprises a plurality of receptacles 1 of 
insulating material mounted one above the 
other and separated by insulating spacing 
members 2 to form a stack, the members 2 
coöperating with the receptacles to form 
closed compartments or cell units. These 
compartments or cell units are made air and 
water tight by providing annular gaskets 
impregnated with bituminous material, be 
tween the edges of the receptacles and the 
spacing members to provide air tight joints 
or junctions. These junctions are also pro 
tected by overhanging portions 3 integral 
with the spacing member 2 which portions 
extend over and partially inclose the junc 
tions. The receptacles comprising each cell 
unit, except that at the top of the stack, con 
tain an electrolyte 4 of good conductivity, 
preferably a strong solution of sodium car 
bonate, which forms a liquid electrode. Co 
operating with the liquid electrodes 4 for 
each cell or within each compartment, are 
solid electrode members 5 positioned to just 
engage the surface of the coöperating liquid 
electrodes, contact between the same being 
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accomplished by the capillary attraction of 
the electrolyte. The solid electrode members 
5 comprise metal rods 6 surrounded by in 
sulating sleeves 7 which have preferably 
beveled or pointed end portions. The elec 
trodes 6 are removably or detachably se 
cured to the lower side, receptacles 1, de 
pending therefrom into engagement or in 
close proximity with the surface of the elec 
trolyte in the adjacent receptacle below. 
The receptacles also carry conducting plates 
8 preferably integrally related therewith and 
carried at the bottom thereof which are 
immersed in the electrolyte 4 and in conduc 
tive relation with the rods 6 of the electrode 
members 5 depending from their respective 
receptacles through, for instance, metal in 
serts 9 carried by the receptacles which are 
threaded to engage the electrode members 5. 
Immersed within the electrolyte of the re 
ceptacles 1 are intercepting or baffle members 
10, of insulating material, which are pref 
erably separate from the receptacles and 
provided with suitable legs to assume a po 
sition intermediate the bottom of the recep 
tacles or contact plates 8 and the surface of 
the electrolyte 4 or the end of electrodes 5. 
The top of the stack is provided with a 
metallic cover plate 11. which coöperates 
with the top receptacle to effectively close 
the same. From the foregoing description, 
it is apparent that a series circuit is provided 
through the cells, the surface engagement of 
the comparatively solid electrodes 5 and 
electrolyte 4 comprising each cell, forming 
a normally closed conducting path. In con 
ductive relation with the electrolyte 4 in 
the bottom receptacle for the stack through 
its conducting plate 8, is a conducting rod 
12, which is connected to a ground terminal 
member 13 carried by the spacing member 
3 for the bottom receptacle. 

Carried by the cell stack and connected in 
series with the circuit through the cells is 
a novel and improved spark gap device com 
prising coöperating electrodes 14 and 15. 
Electrode 14, which is preferably spherical 
in configuration, is mounted on the metal 
cover 11 for the stack near the edge thereof 
and in conductive relation therewith. This 
electrode may be stationary or mounted on 
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an arm 14 which is pivotally supported on 
the cover 11. The electrode is connected to 
the circuit through the cells by means of a 
flexible conductor 16, connected to the con 
tact plate 8 of the top receptacle and held 
in Spring pressed engagement with the cover 
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11. The coöperating electrode 15 is bell 
shaped or in the shape of a hood or um 
brella and is supported by the cover 11 but 
insulated therefrom by insulating bushing 
17 set eccentrically to the umbrella. This 
electrode carries a terminal member 18 
which is adapted to be connected to the con 
ductor 19 to be protected. The umbrella 
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electrode 15 is of rugged construction and 
is positioned to extend over the spherical 
electrode 14 and partially inclose the same 
to form a spark gap between the spherical 
electrode and the inner spherical surface of 
the umbrella, 15. The electrode 15 therefore 
affords a shielding means for the spark gap 
and sufficiently incloses the spherical elec 
trode so that rain or other weather condi 
tions has no effect on the gap. Due to the 
heavy and rugged construction of the um 
brella, it will remain in any position without 
danger of being moved by wind or other 
elements. In order to provide a means for. 
adjusting the gap setting prefer to maintain 
the umbrella electrode 15 stationary and 
revolve the spherical electrode 14 by its arm 
14 but the gap may be varied by other 
means. The spark gap itself may be con 
sidered of the sphere gap type, the arc oc 
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curring from the inner concave or spherical 
surface of electrode 15 to the sphere of elec 
trode 14. As the spark gap is protected by 
the umbrella electrode 15, the arc over volt 
age is substantially constant independent of 
the Weather conditions, and the setting for 
the gap may be considered the dry arc over 
voltage setting. 
In the operation of my device the spheri 

cal electrode 14 is rotated until the gap 
between the electrodes is of the required 
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distance, which depends on the excess po 
tentials to be relieved. The series circuit 
through the cells in conductive relation with 
the electrode. 14 and in series with the gap, comprises a plurality of cell units depend 
ing in number on the operating voltage of 
the conductor 19 to be protected. When an 
excess potential occurs on the conductor 19 
above that required to break down the gap 
between the electrodes 14 and 15; the gap discharges and the discharge passes from the 
depending electrode to the liquid of the 
cells, to terminal 13 and thence to ground. 
The passage of the discharge between the co 
operating solid and liquid electrodes of each 
cell comprising the series circuit, pushes 
away a quantity of electrolyte near the 
metal tips and form a plurality of arcs in 
series between the solid electrodes 6 to the 
electrolyte 4. These arcs cause vaporization 
of the electrolyte and the arcs impinging 
upon the baffle or intercepting members 10 
cause a splashing or displacement of the 
electrolyte 4 upwardly, thereby increasing 
the length of the gaps. Due to the length 
ening of the gaps and the unstability of the 
arcs with liquid as an electrode, the arcs in 
Series are thereby extinguished with great 
rapidity, the extinguishment occurring in 
substantially one-half of a cycle. With the 
interruption of the circuit in this short in 
terval, the dynamic current does not con 
tinue to follow the discharge and the elec 
trolyte returns to normal position or surface 
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engagement with the coöperating electrodes 
to again close the series circuit through the 
pells in preparation to relieve the conductor 
from another discharge when the gap be 
tween the electrodes 14 and 15 breaks down. 

In Fig. 3 I have shown a modified form 
of spark gap device which may be mounted 
on the cover plate 11 or connected between 
a conductor to be protected and a protective 
device or ground in which the umbrella 
electrode 20 is of a configuration having 
flaring sides. The umbrella is open at the 
top to provide an exit for arc gases but 
is covered by a hood portion 21 to protect 
the gap from the weather. The coöperating 
electrode 22 mounted beneath the umbrella 
and inclosed thereby, is of a configuration 
to provide a horn shaped arcing surface 23 
and is supported and rotatably movable by 
an arm 24 which is eccentrically pivoted on 
the plate 11 in conductive relation therewith. 
The inner surface of the flaring or diverging 
sides of the umbrella electrode 20 form a 
horn arcing surface which coöperates with 
the arcing surface 23 of the electrode 22 to 
form a horn gap for the rapid extinguish 
ment of the arc, the arc gases having a 
ready exit out through the opening at the 
top of the umbrella electrode. For adjust 
ment of the gap, the electrode 22 may be 
rotated by means of its arm 24. 

It is of course understood that the spark 
gap device of my invention it not limited to 
its embodiment in protective devices of the 
electrolytic type but may be embodied in 
protective devices of various types or may be 
used as a spark gap per Se. 
In accordance with the provisions of the 

patent statutes, I have described the princi 
ple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the ap 
paratus shown is only illustrative, and that 
the invention can be carried out by other 
leaS. n 

What I claim as new and desire to secure 
by Letters Patent of the United States, is:- 

1. A protective device having break-down 
characteristics of a sphere gap and pro 
vided with an electrode constructed and 
arranged to furnish protection from the 
weather so as to insure to said device a sub 
stantially constant break-down voltage irre 
spective of weather conditions. 

2. The device set forth in claim 1 char 
acterized by the fact that adjusting means 
is provided whereby the break-down voltage 
may be varied. 

3. A protective device having break-down 
characteristics of a sphere gap and compris 
ing two coöperating electrodes spaced apart 
to form a spark gap, one of said electrodes 
having a configuration to protect the gap 
from weather conditions, 

3. 

4. In combination, a plurality of recep 
tacles adapted to contain an electrolyte and 
mounted one above the other, spacing mem 
bers between said receptacles forming there 
with closed compartments, coöperating elec 
trodes carried by said receptacles and de 
pending therefrom to form a discharge path 
with the electrolyte, means connecting said 
coöperating electrodes to form a series cir 
cuit, an arcing electrode connected to said 
series circuit, and a coöperating arcing elec 
trode adapted to be connected to the con 
ductor to be protected and shaped to par 
tially inclose said first mentioned arcing 
electrode being spaced away from the same 
to provide a protected Spark gap. 

5. In combination, a plurality of recep 
tacles adapted to contain an electrolyte and 
mounted one above the other, spacing mem 
bers between said receptacles forming there 
with closed compartments, coöperating elec 
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trodes carried by said receptacles and de 
pending therefrom to form a discharge path 
with the electrolyte, means connecting said 
coöperating electrodes to form a series cir 
cuit, an electrode connected to said series 
circuit, an umbrella electrode partially in 
closing said first mentioned electrode and 
spaced away from the same to form a spark 
gap, one of said electrodes being adjustable 
to control the length of said Spark gap. 

6. In combination, a plurality of recep 
tacles adapted to contain an electrolyte and 
mounted one above the other, spacing mem 
bers between said receptacles forming there 
with closed compartments, coöperating elec 
trodes depending from said receptacles to 
form a discharge path with the electrolyte, 
means connecting said electrodes to form a 
series circuit, a spark gap having an arc 
over voltage independent of weather con 
ditions, and means for connecting said gap 
in said series circuit. 

7. In combination with a plurality of re 
ceptacles, mounted one above the other, spac 
ing members between said receptacles form 
ing there with closed compartments, an elec 
trode member carried by said receptacles and 
depending therefrom, said receptacles adapt 
ed to contain an electrolyte forming with 
said electrodes a discharge path, means 
adapted to connect the electrolyte and cor 
responding electrodes in a series circuit, an 
arcing electrode connected to said series cir 
cuit, and a member coöperating with said 
arcing electrode to form a spark gap which 
has an arc over voltage independent of the 
Weather conditions. 

8. In a protective device comprising a plu 
rality of cells mounted in stack formation, 
coöperating solid and liquid electrodes in 
said cells forming a discharge path, means 
for connecting said electrodes to form a series 
circuit through said cells, a metal coyer for 
the top cell of said stack included in said 
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thereto, an umbrella electrode 

series circuit, a stationary electrode carried 
by said cover and electrically connected artially in 
closing said stationary electrode and sepa 
rated therefrom to form a spark gap. 

9. In combination with an electrical con 
ductor, a device forming a discharge path 
to ground, a spark gap connected between 
said device and said conductor comprising 
an umbrella electrode, a coöperating elec 
trode partially inclosed by said umbrella 
electrode, one of said electrodes being ad 
justable to vary the gap. 
ductor, a device forming a discharge path 
to ground, an umbrella electrode adapted 
to be connected to said conductor and Sup 
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ported eccentrically, a coöperating electrode 
beneath and partially inclosed by said um 
brella electrode and separated therefrom to 
form a spark gap, and means for connect 
ing said coöperating electrode in said dis 
charge path, said spark gap being adjusted 
in response to the rotation of said coöper 
ating electrode. 

11. In combination with a plurality of 
cells mounted to form a stack, coöperating 
liquid and solid electrodes forming a dis 
charge path, means connecting the elec 
trodes of said cells to form a series circuit, 
coöperating arcing electrodes carried by said 
stack and spaced apart to form, a spark gap, 
means for connecting said spark gap in said 
series circuit, one of said arcing electrodes 
forming a shielding means to protect said 
gap from the weather. 

12. In combination with a plurality of 
cells mounted to form a stack, coöperating 
liquid and solid electrodes forming a dis 
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charge path, means connecting the elec 
trodes of said cells to form a series circuit, 
a spark gap connected in series with said 
circuit, and means for maintaining the arc 
over voltage of said gap substantially con 
stant independent of weather conditions. 

13. A device comprising an eccentrically 
supported umbrella member, a coöperating 
member mounted beneath said umbrella 
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member and coöperating therewith to form 
a spark gap, one of said members being mov 
able to vary said gap as desired. 

14. A protective device comprising a Sup 
porting insulator, an umbrella electrode 
mounted on said insulator to cover part of 
it, and a coöperating electrode mounted 
within the inclosure of said umbrella elec 
trode intermediate said insulator and said 
umbrella electrode and spaced apart from 
said umbrella electrode to form a spark gap. 

15. A device comprising a base, an in 
sulator carried by said base, an umbrella 

10. In combination with an electrical con electrode mounted on said insulator to cover 
it, and a coöperating electrode mounted on 
said base beneath said umbrella electrode 
and spaced apart from the inner surface 
thereof to form a spark gap protected by 
said umbrella electrode. 

16. A device comprising a spherical elec 
trode, a coöperating umbrella electrode par 
tially inclosing said spherical electrode and 
spaced away to form a spark gap between 
said spherical electrode and the inner Sur 
face of said umbrella electrode, said spheri 
cal electrode being mounted for rotative 
movements in an eccentric path to vary the 
length of said spark gap as desired. 

17. A protective device comprising two 
relatively rotatable coöperating electrodes 
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having their axes of rotation eccentric, one 
of said electrodes having an umbrella shape 
and the other of said electrodes being mount 
ed beneath said umbrella, said other elec 

80 

trode being spaced apart from the inner . 
surface of said umbrella electrode to form 
a spark gap which is adjustable by relative 
rotation of said electrodes. 

18. A device comprising an umbrella elec 
trode provided with openings at the top to 
permit the exit of arc gases, a coöperating 
electrode beneath said umbrella and spaced 
away therefrom to form a spark gap, the 
arcing surfaces of said electrodes being of 
a configuration to produce a horn effect. 

In witness whereof, I have hereunto set 
my hand this 8th day of January, 1918. 

ELMER. E. F. CREIGHTON. 
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