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To all whom Tt may concern.:

Be it known that I, ELIHU THOMSON, a citi-
zen of the United States, and a resident of
Lynn, in the county of Kssex and State of

5 Massachusetts, have invented a certain new
and useful Induction-Discharge Protector for
Welding Apparatus, of which the following
is a specification. | |

My invention relates particularly to that

10 class of induction-coils or transformers in
which the secondary circuit is adapted to de-
velop a current only of a very low potential,
as is the case with converters or transformers
constructed for electric welding or other met-

15 al-working operations. In this class of appa-
ratus I have found that frequently a rupture

- of the insulation of the primary circuit of the
apparatus takes place, and I have ascertained
that such rupture is ordinarily due not to

20 any change of electrical condition in the cir-
cuit supplying the primary, but to a sudden
rupture of the circuit for the secondary cur-
rent, arising from a melting down of the work
and a rupture of the circuit at such point.

2¢ 1 have also ascertained that the destruction
of theinsulation of the primaryis largely due
to the fact that the current of the secondary
is so low in tension as to be incapable of main-
taining itself even for an instant at the point

30 of breakin the work, the result being that no
arc can follow the rupture and prolong the
current, and consequently there is developed
in the primary coil of the apparatus an ex-
tra or induction-discharge current of great

35 potential, which breaks through the insula-
tion of the primary coils. =

My invention consists in removing the dan-
ger to the primary from a melting down of
the work in the secondary circuit by placing

- 40 an induction-discharge protector across the
terminals of the primary and adapted to pro-
vide a path for the high-tension induction-
discharge, while maintaining an insulation
which will prevent a shunting of the ordi-

45 mary currents passing through the primary
of the coil for the purpose of setling up the
low-tension currents in the secondary.

Such discharge-protector consists, essen-

tially, of two electrodes or contacts brought
so into close proximity, but normally separated

from one another by a thin layer of air or
filmm of insulating material, which furnishes
a sufficient obstacle to the flow of the ordi-
nary currents on the circuit, but-provides a -
path for the high -potential discharge-cur- 55

rent, inasmuch as it is a path of compara-
tively little self-induction, so that such in-

| duction-current passes by it in preference to
passing over the general circuit or across and

{through the insulation of the coil. 60
My invention consists, further,in the com-
bination, with the induction-discharge pro-
tector placed across the terminals of the pri-
mary circuit, of a circuit-breaker of any de-
sired character for thecurrent of any arc fol- 65
lowing the discharge across the protector.
This part of myinvention is applicable toany
electric apparatus or electro-magnetic coils

placed in the circult from any generator, and

provided with an induction - discharge pro- 7o

tector across its terminals for the high-po-
tential extra current developed in the mag-
netic coils or apparatus. The arc which fol-
lows the passage of the discharge-current
across or through the discharge-protector is 75
produced by the current from the generator
supplying the magnetic coils or other appa-
ratus, and obviously requires to be removed
in order that damage to the protector or gen-
erator may be obviated.

The circuit-breaker or device for breaking
the current by which any arce is maintained
through the protector may be of any desired
character, and I include undersuch term not
only a magnet the field of which acts to blow 85
out ordisrupt the arc itself, but also a device
placed in the circuit and adapted to fuse by
the abnormal current which maintains the
arc, and also electric contacts movable with
relation to one another and included in the go
normal circuit, but adapted to be separated
for the purpose of interrupting the current
which maintains the are, or any other device
which is adapted to produce a cessation in
the flow of the current through or over the g5
protector producing the are. -

Intheaccompanying drawings I have shown
in Figure 1 diagrammatically an arrange- .
ment of apparatus embodying my invention.
Figs. 2, 3, 4, and 5 illustrate forms of devices 100
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which may be employed in carrying out my | rent on the

invention.
S indicates the secondary circuit or coil of

& converter, and P the primary thereof. The

secondary S is of large gage or few convolu-
tions, and is adapted to supply a current of
low potential to welding or metal-working ap-
paratus, in which a plece or pieces of metal
are heated by such low-potential current.
The primary P of such converter carries a
current of comparatively high potential, sup-
plied thereto over a main M_ from any suit-
able generator, preferably an alternating-cur-
rent generator.

The form of induction-discharge protector
shown in Kig. 1 consists simply of two elec-
trodes or pieces of metal A B, presented to

- one another but separated by a small air-

- space.
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The protector i1s included in a short
branch circuit between the terminals of the
coil P. By “short circuit” I mean one which
possesses comparatively little self-induection
to the passageof a high-potential current. In
the circuit with the induction-protector is
shown a fuse C.

In the operation of welding apparatus it is
the ordinary practice to employ a secondary
currentinsufiicient tomaintain an arc. Y hen,
‘therefore, thesecondary circuitisinterr 11pted
Oor ceases, al exceedmﬂy high potential cur-
rent is developed in the primary PP, which, if
it were obliged to circulate over the main
line M, wherein it would meet, considerable
self-induction might in preference break
through the insulation on the primary P, thus
destroying the same. By means of the pro-
tector A B, however,a comparatively free path
is afforded for such current of self-induction
and it passes and dissipatesitself overthe cir-
cuit, including the electrode A B and fuse C.
The passage of the high-potential current at
A B, however, establishes a circuit for the
current supplied over the line M from a gen-
erator, and anare is immediately established
across the electrodes A B.

- maintains such are, however, being of com-

paratively large volume, and the fuse C being
properly adjusted to such current, said fuse
will immediately rupture, and will thus in-
terrupt or break the current which maintains

“the are, thereby preventing damage to ‘rhe

55

60

apparatus.

In Fig. 2 the narrow space across which the
arc 1s formed is shown as in the field of an
electro-magnet K, whichis in the circuittrav-

ersed by the arc and which by its magnetic |

field interrupts or breaks the circuit of the
current maintaining the are at the arc itself.

In the form of protector shown in Fig, 3
electrodes A B are separated by a film m -of
some Insulating material—such as mica—but
which cannot Wlthstand the high potentials

_established at the electrodes A B on the de-

05

velopmentof the extra or discharge-current in
the coils P. Such film, howevel 18 sufficient

to prevent the passage of the 01(:1111&137 cur-

plp—

l

main M through the branch

around the coils P, just as the air-film doesin

Figs.1and 2. In Fln* 3 the circuit-breaker is
a fuse C.

In Fig. 4 the circuit-breaker consists of two
contacts (¢ H, normally held in connection by
a sultable spring applied to the lever K, sup-
porting one of them. 'The electro-magnet E
is included in the circuit with the protector
and such contacts, and has an armature
which is attached to the lever K. When the
circuitb 1s established through the protector
before explained, the man*net E, becoming en-
ergized, draws contact H away from G, “and
theleby breaks the circuit for the 0111161113
which forms the arc and causes the same to
put out.

In the modification indicated in Fig. 5 the
electro-magnet E has an &lmatme-lever K,
which carries one of the electrodes A B. On
establishment of the circuit and the forma-
tion of an arc the current which produces
such arc energizes the magnet and draws the
electrode B away from A to such an extent as
to break the circuit for the arc-maintaining
current. _

Other ways will readily suggest themselves
to electriciansof interrupting or breaking the
circuit for the current of the generator when
it finds a path over the discharge-protector
and through the main M.

V\Tha,t I claim as my invention is—

. 'T'he combination, with a transformer or
eonvel ter for electrie Weldmﬂ* or other metal-
Workmn‘opel ations, of an mductmn discharge
protector in a short cirenit between the ter-
minals of the primary, whereby on rupture
of the secondary circuit damaﬂe to the pri-
mary may be preverted.

2. The combination, with a transformer or
converter having a high-—potential primary
and a low-potential secondary adapted to de-
velop a current incapable of forming a pro-
longed arc, of an induction- d1seharﬂ*e pro-

The current which | tector connected to the ter minals of the pri-

mary, and a circult-breaker for the current
following the discharge through the protector
upon the rupture of the circuit for the low-
potential secondary current.

3. The combination, with an electric weld-
1ing or metal-working converter, substantially
such as described, of an induction-discharge
protector in a shunt across the terminals of
the primary, whereby on fusion or melfing
down of the work in the low potential sec-
ondary the high potential developed in the
primary coils may have a path 1ndependent
of the insulation of the coils.

The combination, with magnet - coils
plaeed. on an electrice circuit and traversed by
current from any suitable source, of an in-
duction-discharge protector cons1s‘umrr0f elee-
trodes nor mally separated by a narrow insu-
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lating-space, but connected, respectively, to 130

opposite sides or terminals of such coil di-
rectly, so as to form a short-ecircuit path for
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any induective electric discharge-current pro- | State of Massachusetts, this1st day ot August,
duced in the coils themselves, and a circuit- | A. D. 1839. -
breaker for rupturing the circuit of any arc | -
following such induction-discharge from the | ELIHU THOMSON.
s coils and maintained by the electric current | Witnesses:
flowing over the main line. - ' JOHN W. GIBBONEY,
Signed at Lynn, in the ecounty of Essex and | - A. L. ROHRER
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