P. GIROD.

METHOD OF SUPPLYING ELECTRIC FURNACES WITH POLYPHASE CURRENTS.
APPLICATION TILED AUG. 24,1910,

983,043. - Patented Jan. 31, 1911,

| I
— E 1 1 E %7
ot d
| N | N
E},Lg’,?, ;% f‘/g' §§ FZ EF
11“‘ — __ \ ; % 1
| \1%.\\\%1%% o
; { 12
. .L | 3 /
| G - —— ? é

INVENTOR

. — l—éé S Forns
o @Md’(\m /MEL’ H B o

ATTORNEY.S




o

oo
(]

33

T
a3 ]

Ui\«lllh«l)

TATES PATENT OFF1CE.

PAUIL GIROD, OF UGINE, FRANCE.

METHOD OF LUPPLYING ELECTRIC FURNACES WITH POLYPHASE CURRENTS.

e o rEEETrER I IRAI LI - BN B4 R

()SUjOi[n)h

Sperification of Letters Patent.

>atented Jan., 31, 1911.

Application filed Angust 24, 1910. Sevial No. 578,703,

To all whom 1t may concern:

Be 1t known that I, Pavn (irop, a citi-
zen of the Republic of Switzerland, 1“::3&1([1111':
at. Ugine, Savole, France,
certam new and useful Improvements in
the Method of Supplying Electrie Furnaces
with Polyphase Curvents; and 1 do hereby
declare the following to be a full, clear, and
exact deseription of the hnmhon. such as
will enable others gkilled 1n the art to which
it appertains to make and use the same.

It has hevetofore been proposed to sup-
ply clectrie furnaces with polvphase cur-
rents, each phase being connected divectly
with an electrode or group of electrodes.
For exan nple, the three distributing wires,
1, 2, 3, of a three-phase system have been
respectively connected to three clectrodes,
or groups of {}dedea b, ¢, . 1In such
case the potential differences existing be-
tween thc several eleetrodes are tho same.
That 18, the p(}ii’i}l"li‘i{‘l] clifference between b
and ¢, 1s the same as that between ¢ and o,
and between ¢ and 0. This system, Whlch
may be feasible when each of the aleou. odes,
or each of the groups of electrodes, is simi-
tavly situated relatively to the ba ith, so that
the resistances existing between the several
clectrodes are the samie, 15 1nadequate m the
case of furnaces wherein the de(,hofae% OT
group of electrodes, ave not so situated, as
1s the case, Tor example, 1n furnaces having
one or more upper elecirodes and the other
electrode or electrodes 1 the hearth, or hav-
mg a condueting hearth.

Tt is pm-sﬂjle, by the interposition of
transformers, to reproduce the above de-
scribed conditions of equal voltages between
- the several electrodes, with or without a
change in voltage due to the transforma-
tion. Such a result is effected by providing
two transformers of which the two primary
terminals which at any instant are positive
are connected to one of the three phases and
the two terminals which at that instant are
negative are connected respectively to the
other two phases, or vice versa; and con-
necting the two like secondary terminals to
one of the electrodes, or groups of electrodes,
and the other two like secondary terminals
to the other two electrodes, or groups of
electrodes, respectively. Such an arr AN e~
ment, however 1s, like the direct connection
described above:, inadequate for furnaces

havae 111*&{*11(0{1 |

trodes, are not similarly situated with re-

| spect to the bath.

The present invention provides an ar-
rangement for overcoming this defect, and
alows the current to be ﬂqna]]‘,r distributed
among the several clectrodes of an electrie

| furnace when some of the eleetrodes are sep-

arated by a much higher resistance than
other of the L“li‘L‘[l‘Od{_ﬁ and 1t consists es-
sentially 1 inverting the terminals of one
of the thmaf@lmm : ﬂ-ﬁuuphuw the furnace
s0 as to merease the potential difference be-
tween those electrodes which are sepavated
by the greater resistance.

Tn the drawings igure 1 is a diagram-

LH.:J

muatic illustration of an electyie fmnar Ted
from a three phase system, with trans-

- formers interposed in such manner that the

voltages between the several elecirodes
the same. 1o, 2 1s a similar 1llustration of
pmgent mvention, and HFig. 8 13 a similar
ustration of anothen arrangement em-
bodying the nweﬂtmﬂ '

in I1g. 1, ¢ 1s an electric furnace of any
suttable tj}ffej for exam ple of the type de-
scribed in my Irench I 1tent No. 850 a?él
dated January 4. 1505, and 1n certificates of
-:l{ldltlf)ll to fsmd mﬂmt No. 4,829 dated
Mav 22, 1805, and & OOEa dated December
7,1906. The lower eiectl odes of the furnuce
ave represented at O and the upper electrodes
at ¢ and ¢ respectively, while the reference
letter ¢ ndicates the bath of molten metal.
The distribution wires of a three phase sys-
tem are indicated 1n the figure and are
numbered 1, 2, and 5 'espec‘tivehf 1t will
be seen that one transformer has its pﬂ~
mary f connected across the wires 1—3, the
lower terminal of the primary being con-
nected to the wire 1 and the upper terminal
to the wire 3. The other transformer has
its primary ¢ connected across the wires

A1

1—2, 1ts lower terminal being connected to

the wire 1, as 1s the lower J[Llllllll“ll of pri-
mary 7, and 1ts upper terminal belng con-
nected to the wire 2. The secondaries 7’
and ¢’ of these two transformers have their
lower terminals connected together and to
the electrodes 0, whereas their upper termi-
nals ave connected respectively to the elec-
trodes ¢ and ¢d. With guch a connection the
voltage between the two electrodes ¢ and d
1s the same as the voltage between the elec-
trodes ¢ and &, and between the electrodes

wherein the electrodes, or groups of elec- | & and 0. The resistance between the elec-
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trodes & and d is the same as the resistance
Letween the electrodes & and ¢y, but 1s much
less than the resistance between
trocdes ¢ and ¢ since currents passimge between
these two electrodos would have (o traverse
two arcs 1n series.
@ very small currvent, in comparison, would
pass between the electrodes ¢ nnd .

Im accordance with the present iuvention
the voltage between electrodes « and d is
mcreased by inverting the terminals of one
of the transformers (either the primary oy
secondary terminals). The connections aie
lustrated in IMigs. @ and 8.
primary terminals of the transformer foare
mverted, the upper terminal belng con-
nected to 1 and the lower terminal to 3,
while the upper terminals of primary ¢ arve
connected as before, tlie upper to 2 and the
lower to 1. In IMig. 8 the primary termi-

nals of ¢ are mverted, the upper one heing
ourl of contact svith the fused metal. a {hree-

connected to 1 and the Iower to 2. while the
terminals of primary # are connected as in
If1g. 1, the upper to 8 and the lower to 1.
In either case the voltage betwoen & and o

will be cqual to the voltaoe betvween 7 and 7 |

and the voltage between ¢ and  is greater,
being equal to the voltage hetween ¢ and ¢
or b and & multiplied by /3 or 1.73. 1'hus,
assuming that the secondaries of the trans.
formers supply current at 55 volts, theype
will exist between the electrodes § and ¢, and
between the electrodes ¢ and d, a cdifference
of potential of 55 volts, and between ¢ and J
a difference of potential 1.73 times oreater,
or approximately 95 volts. Tle mtensity
of the current circulating between the elee-
trodes ¢ and d is consequently increased and
1 practice can be brought to a pproxumately
the same value as the current which ciren-
lates between & and ¢, and hetween 2 and /.
Ihe same result may obviously be attninad
by inverting the terminals of one of the sec-
ondaries, either /" or ¢’. The ratio of trans-
formation may be one to one or whatever
other ratio may be required by the particular
conditions of the installation. The same
idea may be applied to six-plase, twelve-
phase and other polyphase systems by con-
necting the transformers in accordance with
this invention.
electrodes would be incressed or the number
of furnaces connected to the system would
be increased to utilize the greater number of
phases, but the principle mvolved is an ob-
vious modification of the system herein dis-
closed.

the eloc-

The result is that only |

In Ifig. 9 the

Of course, the number of |

883,043

What I claim is: -
1. In a system for supplyimng current to an
clectrie furnaee having a plurality of elec-

Arvodes and wherein the resistaee hotweern

some of the electrodes is considerably opreatoer
Hian the resistance between olliers of the
clectrodes, supply conductors CHrrying poly-
phase currents, {ransforiners having therr

tors to recerve currents of different phases,
and connections from the second Ay ternil-
nals of the transformers to the furnace elec-
trodes, the transformer terminals berng rela-
tively inverted and conmected to the elee-
trodes in such order that the oreater poten-
tral difference resulting from the inversion
of the terminals exists between those clee-
trodes which ave separated by the greafer
1resrstance,

2o An electric furnace having a lowoer
clectrede snd a pair of upper eleetrodes Tield

plinse system of electvieal supply, o pair of
Angle-phase transformers having their pri-

. . * g i
Ctaries connected {o different phases of the

svstem and their secondaries conneeted to
the said electrodes, the terminals of said
transformers being relatively inverted and
the secondary terniinals being connected to
the electrodes in such order that the preates
potential difference resulting from such in-
version exists between the {wo upper elee-
trodes.

3. AN electric furnace having a Jlower
cicetrode and a pair of upper electrodes held
ont of contact with the fused metal, a three-
phase system of electrieal supply and two
transtormers having thelr primarvies con-
nectecd to different phuases of said system,

- the scecondary of one transfermer havine one

ot 1ts terminals conneected to the lower elec-

- trode and the other terminal connected to

cne of the upper electrodes and the second-
ary of the other {ransformer having one of
1ts terminals connected to the lower elec-
trodie and the other terminal connected to
the other electrode. and the transformer ter-
minals belng relatively inverted, whereby
greater potential difference exists between
the upper electrodes than between either
upper electrode and the lower electrode.
In testimony whereof I affix my signature,
in presence of two witnesses.
PAUL GIROD.
Witnesses:
Liox Carnrar,
Braocxere Castox.
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Letters Patent No. 983,043,

Correction in

““ Methods of Supplying Electric Furnaces with Polyphase Currents,” an error
appears in the printed Specification requiring correction as fol lows: Page 1, line 76,
before the word ¢ present” the words ax arrangement in accordance 1wt} t/ie should

be inserted; and that the said Letters Patent should be read with this correction

. therein that the same ay conform to the record of the case 1n the Patent Offjce.

Sigued and sealed this 28th day of February, A. D., 1911.

[SEAL.]

C. C. BILLINGS,
Acting Commissioner of Patents.



	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

