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TON, a citizen of the Uniied States, ves

e e Sneoifiontion of Tetinre ¥
1,191,571 Bpecification of Letiers

Lpplication Gled April 18, 1919,

o all whom i may concern.:
Be it known that I, Eraer . ¥, Crs

at Schenectady, county of Schenectady,
of New York, have invented certain new
nseful Improvements in Protective Deviess,
of which the following is a specification.

The present invention relates to arc-ex-
tinguishing devices, such 2s lighining ar-
resters in which the are is extinguished by
the -action of electromaguetic or magnetic
forces, ' :

The object of my invention is to provide
an arrester of the arc extinghishing iype
which is an improvement on those heretofor
known in the art and which is v
positive in iis cperation to extinguis
voltage discharges of considerable energy,
partictlarly on direct current cireuits, such
a5 employed on electric railways and signeal
cireuits. ’ »

In accordance with my invention a simple,
compact, rugged apparatus’ of novel con-
struction iz provided in which the are formed
ig driven in by the magnetic field surround-
ing the aic rather than being blown out-
wardly as s the nseal practice. The are is
driven into a narrow chute and lengthened
and further cooled and subdivided by a grid
of metal plates in a novel and improved man-
ner. . ’

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

. Figure 1 is s 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
U-shaped magnet which forms the frume-
work of the apparatus; Fig. 4 illustrates one
of the walls of the ave chute and the arcing
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electrodes; and Fig. 5 is a view of the outside”

of the arrester assembled for service,

Ag shown best in Fig. 3, my afrester com-
prises a magnet L which may be of the elac-
tromagnetic type but, which is £
permanent magnet substantis
Mounted on the ends or poles «
are pole tips 2 of the veéntrant &
tending into the U-shaped magnet
The pole tips are separable from the magnet
but are shown attached theveto by nuts and

bolts or other suitable mesns 2 ag best shown
5 in Fig. 2. Thése pole tips are shown s bein
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he construction of the arc chute can be best
wen. in Fig. 4 which also shows one of the
with the arcing elecirodes 6 and 7 ex-
ed to view and situated in the region of
reatest Intensity of the magnetic feld.
These electrodes consist of ¢opper, or other
suitable well conduciing material, and their
adjacent ends are cut st an angle which is
abeut 15 degrees from the vertical, so that the
arc when formed travels along the diverging
extremities of the electrodes and finally lat-
erally along the exposed sides of the elec-
trodes os far as the width of the are chnte
i1 permit, thereby avoiding burning at the
tips of the electrodes. During this interval,
as the ends of the arc are being extended,
the arc is being continually bowed out, or
lengthened. by the magnetic field into the
constricted fun-shaped chute. Tt is finally
blown against an arc grid, which consists of
transverse metallic plates 8 mounted'in cor-
rugations upon the inner surface of a gemi-
cylindrical vefractory shell 9 which is sup-
ported by the yoke of the niagnet as shown
i Figs. 1 and 2. This grid eools, subdivides,
and also deflects she vapors of the arc stream.
This process takes place of course practi-
cally instantaneousty 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-
tured in the chute it is ruptured by the cool-
ing effect of the grid when issuing from the
chute,
shell 0 is firmly fastened o the magnet frame
by o strap 10 and nuts and bolts 1L, The are
chute plates 4 and 5 are held in position by
the magnet pole tips which-are laterally mov-
able and are bolted in a 'fixed posifion as
shown in Fig. 2.
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fore, permits the arc chute and grid to be

of the field and other conditions.’

This construction, there- .
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" of the device.

2

accommodated in a
held in position. )
I so construct my device that the arcing
across the electrodes 6 and 7 occurs in the
greatest magnetic field intensity. This mag-
netic field is maintained in o constant direc-
tior 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 elecirode to the negative
electrode. - Having a fixed direction of mag-
netic feld or a fixed polarity of the magnet,
and « fixed direction of are discharge it will
necessarily follow that the are will move in a
definite direction. I, therefore, maintain
the relation between the poles of the magnet
and the arcing electrodes such that when
looking through the magnetic field or be-
tween the poles in the direction of the cen-
ter of the magnet, the poles and electrodes
are situated in clockwise rotation as follows,
south pole, positive electrode, north pole,
negative electrode.  With this relation fixed,
any arc discharge across the electrodes is
always moved by the magnetic field of the
magnet inwardly throngh the are chute and
over the cooling plates, thus enabling the
construction of a very compuct and rugged
device, as the extingunishing and cooling
means can be mounted within the magnef
inclosure. There is another important ad-
vantage gained in blowing in rather than
blowing out the arc discharge with the rela-
tion of magnet poles und electrodes as speel-
fied, which is as follows: By blowing-in the
arc discharge, the are, considered as a flexi-
ble conductor, sets up a magnetic field in the
sume direction as the field produced by the
magnet, therehy strengthened the magnet, by
the accumulative or remagnetizing  effect.
In the blow out type of device the magnetic
field produced by the arc discharge opposes
the magnetic field of the magnet aud thus
weakens the magnet field at cach discharge
3y the remagnetizing effect
which T have found takes place, L am, there-
fore, able to maintain the magnetic field of
constant strength and intensity, The upper
end of the are chiute'is provided with o pro-
tective refractory cap 12 shown hroken away
in Fig. 1, below which is a vent so as to
allow gases to be sucked into the are chute
by the magnetically expelled arc stream.
For this purpose channels 14 aye provided
in the top of the are chute plates.” Oppor-
tunity is thus afforded for o complete cireu-
Intion of gases within an inclosing casing,
When thus assembled the apparatus is placed
in the metallic eylindrical housing or casing
13 as shown in Fig. 5, connections being
made to the line to be protected hy condne:
tor 15 and to a gronnded resistuncs 16 by
conductor 17. '

small space and rigidly
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What I claim as new and desire to secure
by Letters Patent of the United States, is,~—

L In an arc-extinguishing device, plates
of refractory material forming a constricted
arc 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. E

2. In an arc-extinguishing device, 1 mag-
net nearly closed upon itself and having re-
entrant pele tips, plates of refractory ma-
terial forming a’ constricted arc chute be-
tween said pole tips, and arcing terminals in
sakd chute 1n the vicinity of maximum field
intensity. _

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

4. In an arc-extinfuishing device, a sub-
stantially U-shaped magnet he ing inwardly
turned pole tips, porcelain plates supported
by said poles hetween 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 o pro-
tecting casing inclosing said apparatus,

5. In an are extinguishing device, a per-
mmanent magnet nearly closed upon itsel¥ and
having reéntrant pole tips, plates of refrac
tory material between said poles forming a
narrew constricted are chute, codperating
flat arcing electrodes having diverging ends
mounted at one end of said chute, a semi-
eylindrical plate supported by the yoke of
said magnet at the opposite end of said chute
for cooling and deflecting an ave, said plate
having an inner corrugated siyface, a plu-
rality of metallic plates mounted within the
corrugations of said plate and transversely
to suid chute, a gas vent for the chate on the
side apposite 4" plate, and a protective
casing inclosing said apparatus,

6. In an arc ex nguishing device, a mag-
net nearly closed upon itsel¥ and having re-
entrant pole tips, walls of refractory mate-
rial between said poles forming 2 long con-
stricted ure chute, arcing terminalg in said
chute, a corruentod refractory plate SUp-

vorted by the voke of said magniet opposite
-1 i3 » [ i3 Ty .

satd chute, o pluraiity of metallic plates
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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 magnst of un-

5 changing polarity having reéntfant pole

10

tips, walls of refractory material between
said poale. 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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said electrodes the are i§ drawn ik by said
magnet toward the center of the magnet
through said chute and over sa2id cooling
means. . : o

‘8. An arc extinguishing device compris-
“ing plates of refractory material forming =
constricted arc chute, codperating electrodes

e

mounted at one end of said chaute, a semi-
cylindrical refractory plate mounted at the
opposite end of said chute and corrugated
on its nner surface, metallic cooling plates
mounted in the corrugations of said surface
and trangversely to said chute, a snbstan-
tially U-shaped magnet of "unchanging
polarity encircling said plates and having
1t8 poles adjacent and oppositely disposed to
said electrodes, and ‘connections between 30
said electrodes and an electric circuit such
that-any arc formed af said electrodes is de-
flected by said magnet.

In witness whereof, I have heveunto set
my hand this 17th day of April, 1912.

ELMEE E. ¥F. CREIGIHTON.
Witnesses: ‘
Bewsanmy B, Hook,
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