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To all whom it may concern: |

Be it known that I, TRANCIS JARVIS PAT-
TEN, a citizen of the United States, residing
at New York,in the county and State of New
York, have invented an Improved Electro-
magnetic Device, of which the following is a
clear description. |

My invention consists in a device and
method for controlling the movement of an
electric arc and will be readily understood
by reference to the accompanying drawings,
the different figures indiecating the device
and method of operation, and in which—

Kigure1illustrates the principle upon which
the operation of the device is based. Iig. 2
shows in horizontal projection the apparatus
shown in Fig. 1. TFig. 3 shows an amplifica-
tion of the device shown in Fig. 1. Fig. 4
shows in horizontal projection the device
shown in Fig. 3, and Fig. 5 shows a diagram
of complete electric circuits adapted to OP-
erate the device shown in Fig. 1 in either of
two different ways.

My device for and method of controlling
the movement of an electrie arc may find
many applications in the electric arts. One
that is almost obvious lies in the 1mprove-
ment of electric furnaces of the arc type in
which by controlling the movement and pPo-
sition of the arc I expect to increase the effi-
ciency of such machines. This will be more
apparent upon further detailed deseription
of the apparatus.

Referring now to Figs. 1 and 2, the latter
being a projection on a horizontal plane of
the device or apparatus shown in the former
In perspective, C' isa vertically-placed carbon
slab or block which may be regarded as an
“upper,” or, if the term be preferred, a “posi-
tive,” electrode. Another block C2, of carbon
or other suitable conduecting substance, is
placed in a position at right angles to the
formerand atasuitable arcing distance there-
from. Thesetwo are connected as electrodes
to an alternating-current electrie circuif, as
indicated, and an are A, Fig. 1, is established
between them. TUnder such conditions the
arc will generally fluctuate aboutin an 1rreg-
ular manner along the lower edge of the up-
per carbon in its endeavor to remain at the
point of least electrical resistance and will

- thus have an irregular movement.

If now
this system of electrodes with arc-producing
current, as described, be placed in a mag-
netic field of constant direction, as indicated
by the magnet-poles N and S, Fig. 1, then with
positive lines of foree in the direction of the
arrows and current between electrodes flow-
ing from the upper to the lower one the arc
between them will take the position A and
remain at that side of the upper carbon. If,
however, while the magnetism remains un-
changedin direction the current between elec-
trodes be reversed in direction, the are A will
instantly move over to the position A? at the
other side of the upper carbon, and it may be
inferred that if the current remained un-
changed in direction and the magnetism were
reversed the same result would follow. |

If then an alternating current be used for
produecing the arc and the arcing-space Dbe
embraced in a fixed or unchanged magnetic
field, the arc will pass from the position A,
Fig. 1, to the position A2 and back at each
reversal of current. In other words, under
the conditions named I have in such a device
a method of giving an electric arc a travers-
ing or to-and-fro movement between elec-
trodes. The movement will be of a uniform
and regular character in a constant field if
the reversals of current between electrodes
are uniformly timed.

~ Evidently by maintaining the current con-

stant in direction between electrodes and re-

versing the exciting-current of the magnet

uniformly would produce the same effect.

1hese seem to be simply two ways of doing
the same thing, one of which is the obvious
consequence of the other.

Kig. 2, regarded as a horizontal projection
of the device shown in Fig. 1, requires no
special description.

- Fig. 3 represents only a modification of the
device shown in FFig. 1. In it a number of
parallel upper slabs ', Figs. 3 and 4, form as
many arcs between their lower edges and the
lower slab or electrode C?, and as the current
1s reversed these several ares move from side
to side of their respective slabs or electrodes,
thus makingasortof traversing sheet of flame
across the surface of the lower carbon slab.
These two figures illustrate the application of
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my method to the improvement of eleciric

furnaces of the ave type.

It is evidently immaterial, so far as the ac-
tion of the ave is concerned, whether the arc-
ing-current be reversed and the field magenet-
ism held constant or the magnetism be re-
versed and lhe arcing- -current be maintained
of constant direction.

In Fig. 5 T show a complete system ol (*i1~

cuits for a device like that shown in Fig.
In it the oper 111? e parts of Ifig. 1 are ro 1{11]3*
recognized. €' and C- are Lhe clectrodes; N
and b the magnet-poles,embracing the arc 11"15;-—
space, both pmvidcd with their respective 1n-
dependent circuits.

D, Fig. 5, represents a direct-current dyna-
mo or source of current,and the appar atus K
K is a Hquid-commutator or current-reverser
adapted,whendriven by themotor M, toslowly

20 reverseor alternate the polarity of the current
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of the dynamo given to it and delivered by 1t
to anvexternal circuit connected to its termi-
nals P? Pt T claim no new feature in this
current-reverser and assume it 1s well known
in the electric arts.

The positive and negative terminals of the
dynamo, - , are connected al%o to the cen-
ter pmms of the switches W W= and the ter-
minals of the current-reverser K K are con-
nected to the center points of two other
switehes W3 WH  Any cireuit connected to
the first pair of switches will receive a divect
current and any circuit connected to the sec-
ond pair will receive a reversing current.

Thecircuit through the electrodes € C~has
a pair of terminals at W' W? for receiving
divect current and a pair at W7 W+ for re-
ceiving alternating current. Likewise the
exclimﬂ cireuit of the magnet N S has a pair
of ter 1_1*1111&].‘-, at each pair o[. switehes.

In the position of the four switches shown
in Fig. dtheelectrodes C' C-receive a slowly-
reversing currentand the magnetizing-cireutt
of the magnet N 8 a dirvect current. Now if
all four switches be thrown tothe dotted POSI-
tions of cach the conditions will be changed
in both circuits, the electrodes C' C* w il be
in a direct-current civeuit, and the field mag-
netism will be periodically reversed. 'The

two systems of operation are therefore amere
question of throwing switches in a properly-
devised system of circuits.

ITaving thus described my invention, what |

netie field 1n uhmh the lines

7,371

I claim, and desire to secure by Letters Pat-
ent, is the following:

1. Themethod of imparting a reciprociting
movement to an are between electrodes which
consists in causing the ave totraverse 4 mag-
of foree are ‘HlﬂJ-—
stantially transverse to the divection of the
are, and revevsing or alternating cither the
are-producing current or the magnetic field,
substantially as described.

9. Themethod of impartingareciprocating
movement toan are between electrodeswhich
consists in causing the ave to traverse a lixed
magnetic field, the lines of force of which ave

uubatcm‘tmll} Lmnm erse to the dirvection of

the arc-producing current and reversing or

alternating the arc-producing
bmntmﬂy as deseribed.

The combination with means for produc-
ing a magnctie ficld, of electrodes arranged
e 1}10&11(.,0 an arcacross said field, and means
for reversing or altev 11:‘111_11“ cithertheave-pro-
ducing (,mm]ltm the umﬁne‘uL field, whereby
the are between the du_,uf_}de will he recip-
rocated, substantially as described.

1. The combinationwith theeleetromagnct
having separated poles of opposite polavity,
and an Q\LILIH“-CHLlllLilli“l&[{}l (}i MLHHHIM
located Dbetween sald poles and arrvang

transversely to the divection of Lh 0 111_{1.-{,; um_. 1

current, sub-

lines of force, a civeuit for producing an are

between the electrodes, and means for re-
versing or alternating either the are-produe-
ing current or the 1]1.:1*"*11Lt-=‘“x{‘l[111“ crrrent,
Wh("-'-ldn the are will be reciprocated, %u!,_}—-
stantially as deseribed,

5. The combination with an electromagnet
11.:11*11‘1*} separated poles ol opposite pcﬂm ity
and a constant exc iting-current therelor, ni
electrodes located bo tuwn said poles and ar-

ranced transversely to the direction of the
mag 11011@ lines of force, a civeuit for produc-
ing an are between the electrodes, and means
Im reversing or alternating the current in
said are- pmduunﬂ clreull, “subs stantialiy as
described.

In testimony whereof Isubscribe my signa-
ture in presence of two withesses.

FRANCIS JARVIm PATTION.
Wilnesses:

GRORGE NORRIS,
O. J. MORA.
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