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To all thom, it may conce?: 
Be it, known that, i, Eii.E.R. E. F. Cr:Gi 

ing 
at Schenectady, county of Schenectady, State 
of New York, have invented certain new and 
useful improvements in Proféctive Devices, 
of which the following is a specification. 
The present invention relates to arc-e:- 

tinguishing devices, such as lighining 23'- 
resters in which the arc is extinguished iy 
the action of electromagnetic or magnetic 
forces. 
The object of my invention is to provide 

an arrester of the arc extinguishing type 
which is an improvement on those heretofore 
known in the art and which is reliable aid 
positive in its operation to exting Bish over 
voitage discharges of considerable energy, 
particularly on direct, current, circuits, such 
as employed or electric railways and siginal 
circuits. - 

in acce; dance with my invention a simple, 
compact, rugged apparatus of novel coin 
struction is provided in which the are formed 
is driver) it by the magnetic field sui'round 
ing the are rather than being blown out 
wardly as is the usual practice. The are is 
drive: iai.e. a narrow citate and lengthened 
and flirther cooled and subdivided by a grid 
of metal plates in a novel and in roved anan 
i.e. - 

The novel features of my invention will be 
pointed out with greate particiliarity in the 
claims appended hereto. 

Figure 1 is a perspective view of the ar 
rester with the outer casing removed: Fig. 2 
is a cross-sectional view taken through the 
magnet in the central part of the device: Fig. 
3 is a perspective view of the substantially 
J-shaped magnet which forms the frame 
work of the apparatus; Fig. 4 illustrates one 
of the walls of the arc chute and the arcing 
electrodes; and Fig. 5 is a view of the outside 
of the arrester assembled for service, 
As shown best in Fig. 3, iny airiester com 

prises a magnet 1 which may be of the eisc 
tromagnetic type but, which is preferably a 
Jermanent magnet substantially i-shaped. 
Mounted on the ends or poies of this magnet, 
are pole tips 2 of the reintrant type and ex A 

tending into the t-shaped magnet inciosire, 
The pole tips are separable from the magnet, 

m : 

but are shown attached thereto by nits and 
bolts or other suitable means 3 asbest shown 
in Fig. 2. These pole tips are shown as being 

sorewiat, wedge-sh 

igy it 8, is 16. 

ped or widening near 
their seads, . ciliiguration: although not, 
essential is ::f certain advantage as wifi ap 
pe&r hereinafter to bio's or spread the arc to 

2e. Between these inwardly 
iported 2, we plates 
5:ike 'efractory in:- (i. 

i.erial, and sepa 
rated by g a diverg 
iiig, icted arc chute. The 
cht a; ; in width at the 
electrodes, diverging go about '', but the best, 
dinneilsions, of course, will vary with the 

65 

strength of the field and other conditions. 
Ti’ile construction of the arc chute can be best, 
seen in Fig. 4 which also shows one of the 
iates with the arcing electrodes 6 and 7 ex 
osed to view and situated in the region of 

the magnetic field. 
. 
greatest intensity of 
These electrodes consist of copper, or other 
suitable well conducting material, and their 
adjaceni, ends are cut at an angle which is 
about 15 degrees from the vertical, so that the 
are whgn for led travels aiong the diverging 
extremities of the electrodes and finally lat erally along the exposed sides of the elec 
trodes as far as the width of the arc chute 
viii permit, thereby avoiding burning at the 
{ins of the electrodes. During this interval, 
as the ends of the arc are being extended, 
the arc is being continually bowed out, or 
lengthened iy the Jagnetic field into the 
constricted fan-shaped chute. It is finally 
biown against an are grid, which consists of 
trai Sveise inetailic plates 8 mounted in cor 
rtigations upon the inner surface of a semi 
cylindrical refractory shell 9 which is sup 
ported by the yoke of the miagnet as shown 
in Figs. 1 and 2. This grid eosols, subdivides, 
and also deflects the vapors of the arc stream. 
This process takes place of course practi 
cally instantaneously and the combined ef 
fect of cooling and lengthening of the arc in 
the constricted arc chute usually results in 
its rupture. However, if not already rup 
Étured in the chute it is ruptured by the cool 
ing effect of the grid when issuing from the 
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chute. As best shown in Figs. 1 and 2, the 
shell 9 is firmly fastened to the magnet frame 
by a 5&rap 10 and nuts and bolts 11. The arc 
chiiie plates 4 and 5 are held in position by 
tie magnet pole tips which are laterally mov 
able and are bolted in a fixed position as 
shown it. Fig. 2. This construction, there 
fore, permits the are chute and grid to be 
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accommodated in a small space and jigidly 
held in position. - 
I so construct my device that the arcing 

across the electrodes 6 and occurs in the greatest magnetic field intensity. This mag 
netic field is maintained in a constant direc 
tion by the permanent poles of the magnet 1, 
which are of unchanging polarity and if one 
electrode is always positive and the other elec 
trode is always negative, the arc discharge al 
ways occurs in the same direction, that is, 
from the positive electrode to the negative 
electrode. Having a fixed direction of mag 
netic: field or a fixed polarity of the magnet, 
and 3 fixed direction of arc discharge it will 
necessarily follow that the arc will move in a 
definite direction. , therefore, maintain 
the relation between the poles of the magnet 
and the arcing electrodes such that when 
looking through the magnetic field or be 
tweei) the poles in the direction of the cen 
ter of the Hagnet, the poles and electrodes 
are situated in clockwise rotation as follows, 
South pole, positive electrode, north pole, 
negative electrode. With this relation fixed, 
aily arc discharge across the electrodes is 
always moved by the magnetic field of the 
magnet inwardly through the arc chute and 
over the cooling plates, thus enabling the 
construction of a very compact and rugged 
device, as the extinguishing and cooling 
J)icans can be mounted within the magnet 
inclosure. There is another important ad 
vailtage gained in blowing in rather than 
blowing out the arc discharge with the rela 
tion of Inagnet poes and electrodes as speci. 
fied, which is as follows: I3y blowing-in the 
arc discharge, the arc, considered as a flexi 
ple conductor, sets up a magnetic field in the 

; : I he direction as the field produced by the 
magnet, therey strengthened the magnet by 
the accuintilative or remagnetizing effect. 
In the low out type of device the magnetic 
field produced by the arc discharge opposes 
the magnetic field of the magnet and thus 
weakens the miguet field at each discharge 
of the device. By the remagnetizing effect 
which I have found takes place, I am, there 
fore, able to maintain the magnetic field of 
constant strength and intensity. The upper 
end of the are ciliate is provided with a pro 
tertise refractory (a 12 shown broken away 
in Fig. 1, below which is a vent so as to 
allow gases to be sticked into the are chute 
by the magnetically expelled arc stream. 
For this purpose channels 14 are provided 
in the top of the arc chite plates. Oppor 
tunity is thus afforded for a complete circui 
lation of gases within an inclosing casing. 
When thus assembled the apparatus is piaced 
in the metallic cylindrical housing or casing 
13 as shown in Fig. 5, connections being 
Iliade to the line to be protected by conduc 
to 15 and to a groinded resistance 16 y 
conductor 17. r 

3,131,57i. 

What i claim as new and desire to secure 
by Letter's Patent of the United States, is 

1. In an ai'e-extinguishing device, plates 
of 'efractory material forming a constricted 
are chute, oppositely-disposed electrodes 
near one side of said chute, metallic plates 
situated transversely to said chute at its op 
posite side, and magnetic means for blow 
ing an arc formed across said electrodes into 
and through said chute and across said plates. 

2. In an arc-extinguishing device, a mag 
net nearly closed upon itself and having re 
entrant poie tips, plates of refractory ma 
terial forming a constricted arc chute be 
tween said pole tips, and arcing terminals in 
said chute in the vicinity of maximum field intensity. 

3. In an arc-extinguishing device, a sub stantially U-shaped magnet having reen 
trant pole tips, walls of refractory material 
between said poles constituting a constricted 
are chute, arcing terminals in said chute, a refractory plate supported by the yoke of 
said magnet opposite said chute, and a plu 
'ality of metallic plates spaced apart in said 
plate whereby the arc vapors are cooled and 
deflected to extinguish the arc. 

4. In an arc-extinguishing device, a sub stantially U-shaped magnet having inwardly 
turned poie tips, porcelain plates supported 
by said poles between said pole tips to con 
stitute an are chute, oppositely-disposed 
electrodes in said chute, a semi-cylindrical cooling and deflecting plate supported on 
the inner side of the magnet yoke opposite 
the chute, a gas vent for the chute on the 
side opposite the deflecting plate, and a pro tecting casing inclosing said apparatus. 

5. in an are extinguishing device, a per 
In arent Imagnet nearly closed upon itself and 
having reintrant pole tips, plates of refrac 
tory material between said poles forming a 
iai'OW constricted a "c chute, co:3perating flat arcing electrodes having diverging ends 
mounted at one end of said chute, a semi cylindrical plate Supported by the yoke of 
said magnet at the opposite end of said chute 
for cooling and defecting an arc, Sid piate 
hitying in inner corrugated surface, a pit 
i"tiity of metallic plates notiited within the 
coi'i'ligations of Said plate and transversey 
to Silic chute, a gas vein & for the chate on the 
sile opposite said plate, and a protective 
casing in closing said apparatus. 

6. i? an are extinguishing device, a mag 
Iet nearly closed lipo itself and having re 
ent'int pole tips, walls of refractory hate ria between said ptiles forning a joigcon 
stricted are chute, arcing ternitials is said 
(htte. a corrigated refractory plate Stip 

ited by the voke of said in agrict opposite 
said chute, a piratiity of metallic plates 
10i inted in the corrugiitions of said piate, a 

gas vent for the Strid chute on the side op 
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posite said refractory plate, and a protec 
tive casing inclosing said apparatus. 

7. An arc extinguishing device comprising 
a substantially U-shaped magnet of un 
changing polarity having reé trait poie 
tips, walls of refractory material between 
said pole tips forming a constricted arc 
chute, a positive and a negative electrode op 
positely disposed and mounted at one end 
of said chute and between the poles of said 
magnet, means for breaking up the arc and 
cooling the same at the other end of said 
chute whereby when an arc is formed across 
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20 

I. 

said electrodes the are is drawn in by said 
magnet toward the center of the magnet 
through said chute and over said cooing 
e.S. w 

8. An arc, extinguishing device compris 
ing plates of refractory materia forning a 
constricted arc chute, coöperating electrodes 

8 

mounted at one end of said chute, a semi 
cylindrical refractory plate mounted at the 
opposite end of Said chute and corrugated 
()in its inner surface, metallic cooling plates 
mounted in the corrugations of said surface 
and transversely to said chute, a substan 
tially j-shaped magnet of unchanging 
polarity encircling said plates and having 
its poles adjacent and oppositely disposed to 
said electrodes, and connections between 
Said electrodes and an eiectric circuit such 
that any arc formed at said electrodes is de 
flected by said magnet. 

in witness whereof, it have hereunio Set 
my hand this 17th day of April, 1932. 

ELA?, E. F. CEEIGHTON. 

3ENJARii. 3. ULL, 
ELEN GrFOR). 
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