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To aZZ whom it mag/ concern: - -

Be it. known that I, EDMUND J: VbN
Hpwks, a citizen of the. Unlted States. and
resmmo’at 5. Northern avenue, New: York

city, NeW York, and whose pest -office ad-

dress is the same, have 1nvenued certain new

and useful lmprovements in' Apparatus. for..
and Methods of Welding, of which uhe fol—'
<. lowing is a specification. .

My 1nvent10n relates to apparatus for and :
method . of welding. My invention is di-

rected particularly to welding in Whmh al-

ternating’ .current 1s used
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One of my objects is to produce a trans-
former which may be-sold at a low. price
and one with ‘which the Weldlng operation

may be carried out with minimum annoy-

ance .and with: maximum efficiency.

Tn the. usual methods of welding with al-
ternating current, con81demble amount of
reactance 18 placed in the circuit, either as".

a separate reactance or by reason of a specml
design of the transformer.

Lo s p10v1ded for two reasons: first, to limit
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it is this expense that I overcome Wlth my
. invention as hereinafter enplamed o
In the accompanying drawings formlntr.
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the flow of curr ent and second, to p10V1de a

higher starting voltzwe thm is. normally
necessary ‘for the arc. The result of the use
of this high reactance is a very poor power

. factor when the secondary. clirrent is varied
from full: to, light load. - The necessity for .

such a provision as that above set Torth en-
tails a considerable amount of expense, and

a part of the specification is shown dlwram-

' mmmc‘dly apparatus embodylnd my inven-
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“taps 3 .and 4 for
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tion.
The apparatus, comprlses 4_main. tmns—

former A and an auxiliary transformer B.-

Both of  these- trans’rormers are. connected

to the main source comprlsmo' Tines 1 and 2.

The secondzmy of the tmnbformer A has
giving varying: voltages.
These taps are: broufrht out-to termlnals 5

and 6 to which are adapted to be’ connected :

arms 7 and 8. One’of these contact arms,

as for- 1nstance 7, ds. connected to the work.

9 by wire 10, and the other, as for instance
8; is connected to the electrode 11 by wire

1. By bringing the arms 7-and 8 into con-.

tact with the proper terminal 5 or. 6, volt-
age of the secondary is varied. :

The transtormer B is connected across the
main line 1—2 by conductors 13 and 14.
The secondary 15 of this transformer has

the arc.

This reactance

.ducing current of the above character.
~arrangement which I have shown is merely

- of the: transformer E

connected across 1t a spmrk gap 16 and in

series with' it is: connected a condenser .17.-
The secondary is placed.in inductive relatmn

to a'coil 18." Yn series with the coil 18 is a
condenser 19, and the terminals of.the c011
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18 are connected in multiple with the con- -

tact arms 7 and 8 at 20 and 21.  Being con-

“nected at 20 and 21 likewise places this-coil

18 in parallel with the arc point 22:  The

parts are so.- deswned in the. tmnsformer B.
" that the voltage Gf the line 192 is stepped .
1up and by reason of the action of the spark

gap 16 and condenser 17 very much higher

Irequency voltage is induced in the coil 18

than exists in the 1miin line or in the trans-
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former A or its secondary, which supplies- v

This causes a relatively high volt-
“age high frequency current of :the “eoil 18°
,by reason of its .connection ‘hJI‘OSS the arc
~point 22. “ The transformer B is so designed
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as to have relatively small power but is con- " . |

stantly connected across the line and across

the arc point so as to produce or strike the

main hewtlng arc which is then supplied

former. A.  The condenser 19, among other
than'S, prevents current ﬂowmcr from the
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‘with power from the secondary of the trans--

wires 10 and 12 into the circuit. of the coil-

18 for the reason that the frequency of the

‘eurrent in the cireuit 10—19 i s not ‘sufficient
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to permit it to pass through the condenser

whereas current induced in the coil 18 is
such that it will reedlly pass throuoh the
condenser 19. .

From the foreaomg, it Wnl be . seen that I
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have provided an apparatus or system in . -

ance is necessary nor in which it is neces-
sary to provide a large amount of internal
reactance in the transformer A beyond the
funount necessary to stabilize the arc.

“which no large amount of’ sepamte reacts
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The high: frequency high voltage current

for star tmcr the arc may. be i) roduced by any
suitable nuanoement eitlier from the same
solirce as shown or irom a separate source,
or by any of the well known means for pro-

for the purposes of illustration but T am by

voltage and low frequency, and by reason
and its connections
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The -
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‘no means to be Timited to the exact arrange- -
“ment shown. -

- From the foreﬂomg, rt will be ‘seen that -
‘.by means of the tmnsfonner A a large vol-’
ume of welding current is available at low
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.a high frequency high voltage current is

provided and permanently connected across

‘the arc point for the purpose of establishing

and sustaining the arc, it being the fact
that in welding operations the arc con-
stantly tends to- extinguish. By m
rangement the arc is reéstablished from a
high voltage source of little power thereby
avoiding a large rush of current; and this
high voltage 1s constantly available and
therefore -acts ‘to instantaneously reéstab-

lish-the arc without in any way depending

upon some -automatic apparatus to open or
close the circuit.” By this arrangement the
least possiblé annoyance is experienced and
the maximum is obtained because of the
possibility of avoiding the high reactance

- 1n the main transformer or its circuit which
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in usual systems is causing low power fac-
tors avithout producing any beneficial effect
as far as the actual welding operation is
concerned. :
‘Having described my invention, what 1
claim-as new and desire to secure by Let-
ters Patent is: '
- 1. In welding apparatus, a main source

- for the welding arc, and an auxiliary source
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for starting the arc permanently connected
in parallel with the arc and of higher fre-
quency than the main source.

2. In welding apparatus, a main source
for the welding arc, an auxiliary source for
starting the arc permanently connected in
parallel with the arc and of higher frequency
than the main source, and means prevent-
ing leakage of power from the main cireuit
to the auxiliary circuit. '

3. In apparatus’ for alternating current -

welding, a main transformer for welding
power, an auxiliary transformer for starting
the welding arc, means permanently con-
nected to the welding electrodes for increas-
ing the frequency of the current of the aux-
tliary transformer and means preventing
the flow “of current from the main trans:
former to the auxiliary transformer.

~4. In alternating current welding appara-
tus, means for supplying a large low voltage
low frequency current for the welding arc
and means for continuously supplying a
small high voltage high frequency current
for maintaining the are. o o

5. In alternating current welding appara-
tus, means for supplying a large low voltage
low frequency current for the welding arc,

means for continuously supplying a small

high voltage high frequency current for

ar-
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maintaining the arc and means preventing

the welding current passing into the high -

frequency circuit.

6. In welding apparatus, a transformer
having a low voltage secondary for supply-
ing the welding arc, an auxiliary source of
high frequency and relatively high voltage

pérmanently conneeted across the arc point.

and a condenser in the circuit of said aux-
iliary source. ‘

7. In welding apparatus, a main trans-
former having a low voltage secondary for
supplying the welding arc, an auxiliary

transformer connected to the same source as

said main transformer, means in the sec-

‘ondary of said auxiliary transformer for

increasing the frequency of. its output, a
high voltage winding connected across the
arc point and in inductive relation to the
auxiliary transformer, and a condenser in
series with the winding. '

8. In welding apparatus, a main trans-
former having a low voltage secondary for
supplying the welding arc, an auxiliary
transformer connected to the same source as
said main transformer, means in the second-
ary of said auxiliary transformer for in-
creasing the frequency of its output, and a,
high voltage winding connected across the
arc point and in inductive relation to the
auxiliary transformer, =~ =~

9. In welding apparatus, a main trans-
former for supplying the welding arc, an
auxiliary transtormer for constantly supply-

ing a high voltage across the arc point and
a condenser in the high voltage circuit.

10. In welding apparatus, a main trans-
former for supplying the welding are, and
an auxiliary transformer for constantly
supplying a. high voltage across the arc

point. .
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11. The method of maintaining a welding -

arc which consists in applying constantly a
high frequency relatively high voltage cur-
rent to strike the arc and a low frequency

100

relatively low voltage current for sustaining

the arec. - ,
12. The method of maintaining a welding
arc which consists in constantly supplying a
high voltage current of small volume to the
arc point and constantly supplying a low

voltage low frequency current of large vol-,

ume to the arc point to produce the weld.

In testimony whereof, I have signed my
name to this specification.

" EDMUND J. vox HENKE.
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