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Po all whom it may concern:

Be it known that I, Luovp D. Kavy, 2
citizen of the United States, residing at Los |
Angeles, in the county of Los Aﬂ«reies and
State of California, have mvm’ced 2 new

and useful Mledlw Furnace, of which the’

following is a specification.

This mvemlo’l relates fo m';fm:es5 and
particnlarly to electric furnaces. -Although
features of the invention mey be spplied to
clectric furnaces of different types, maiy
of them are especially useful when applied
to a tilting furnace, that 1s to say, a furnace
in which the body of the furnace 1s mounted
to vock upon an axis so that the furnace can
be tilied to pour the melten metal from it
A preferred construction for this &ype of
furnace involves the use of s uppOﬁZi‘ﬂf‘
frame for the electrodes, extending up at the
side of the furnace and caﬁ“ymsr movable
electrode arms which extend oub over the
furnace and which carry the electrodes.
These electrodes are of considerable weight
and by reason of the fact that the electrode
arms ure held at a relatively high level, it
is desirable to provide & rigid support for
the arms, that 18 to say, 2 supijort permit-
ting of little or no lost motion that would
tend to wrench the electrodes snd possibly
‘n‘e 1k them when thc furna e 18 mtefi

In constructing furnaces it is the
pl‘ﬂsem practice Lo construct the cover with
an electrode opening and if ti
wlhen supported in the slectrode i
not serly aline with the 0;)9 ng,
edge of the opu*)mw must be th[ ped oub
as to permit i‘zw eiec Qde 0 be-
thiot Hrh This
sivuction of electric mmems of any *'71 e,
whether they ave éilting {furnaces or not.

It is also the present pra tice to provids a

‘I""""‘l

pw

holder for the electrodes with a verbical
epening through it, through which the elec-

trode 1s pcasse& and taper% buskings are
provided inserted through the upper end of
the opening to jam qo'airasi, the face of the
electrode and clomyp it in pesition.” This
method is obj Pcmonwbk becauss the elecirode
can only be removed with difficulty by pry-
ing or diiving the bushings u“’vard“/

In the use of electric ium&cc? it fre-
quently, bappms thai the electrode or elec-

“it,(‘ oI OGC‘,

T A Y
"’A'U 4 LI,

trodes will have a very a’it%f'f“_wbi% effect on
a perticular S}J{)u in the wail of the furuscs,
and this necessitates eonstant rvepair ab this
poing, o

The general object of my invention is to
overcone these dificnlties and to satisty the
requirements outiined above, that is to say,
to provide a furnace in which the position
of the electrode or electrodes can be altered
with respect to the furnace wall, thereby
presenting new paths for ‘the current and
preventing the concentration of the destruc-
tive effect at o particular point on the wall;

also to provide a furnace in which the paSI-
tion of the elecirode can be readily adapted
to ihe opemnff through the cover, and to
pro"lue for rigidl mpporﬁn.g _the elec-
w’ﬁuos, at the same fime pbrmitting ample

djh tments of the same with respect to the
furpace body or to the opgning in the cover;
and to provide improvements in the details
of such & furnace facilitati ing the support-
ing or adjustment oi‘ the blectzodﬂs :

Turther objects of the invention will ap-
pear hereiniafier. :

The invention comsists in the
and mmbmatmn of parts to be described
heveinafter, all of which cmtz‘lbme to pro-
ducs an efficient electric furnace.

A preferred emboiwwn 6f the invention
ig described in the mumvm“, specification
while the b’OoQ seope of the hﬂcnho) ig
polnted out o the %"‘)pendm claims,

in ﬂxb drawi

i on of a furnscs
5 Am@vmc my ’nvenhoq.

2 Lb ) g,iuz of the Amw showing

e ling ..r‘-“? e?

et

% 8 vertical séition

% UPOn #1 8n-

through th'h cep of the fur-
. 8] is o rear elevation of zthe furnace.

T’ g 4is s ‘flu%ﬂmmuJ section taken just
above ons of the elecirode arm ms, ce artain
parts being broken away.

Fig. 5 is s side elevation, pavticularly
tlusteating deizmls‘o.- he electrode suppori-

&

e and the eleciyode arm, certain
pdris being broken away or shown in sec-
tion; this seclion is taken substantially on
the litae 5—58 of Figure &,

novel parts

" 80

79

80

26

ol

Ll



10

15

20

4

4

<

o

0

Fig. 6 is a vertical section taken through
the upper part of the electrode supporting
frame and showing a portion of the pulley
bracket partly in elevation and partly in
section. » :

Fig. 7 is 2 vertical section taken about on
the line 7—7 of Figure 3, and passing
through the npper part of the electrode sup-
porting frame. This view shows a portion
of the pulley bracket, the same being broken
away and shown partly in section.

Fig. 8 is a side elevation of one of the
electrode holders.

"Fig. 9 is a plan of the electrode holder
shown in Figure 8, but showing the elec-
trode and bushing in cross section.

Fig. 10 is a section taken substantially
on the line 10—10 of Figure 9.

The furnace illustrated includes a body 1
and the cover 2 through which electrode 3
-pass into the interior of the furnace.

It isusual to construct a furnace cover such

as the cover 2 with an opening or openings for

the electrodes, and the electrodes are sup-
ported in a fixed frame so that they project
down through the opening. In constructing
a furnace cover in that way, the opening for
the electrode is not very accurately located
and it frequently happens that it is not in
good alinement with the electrode. This ne-
cessitates the chipping out of the side of the
opening to permit the electrode to pass
down. Furthermore there is usually no
provision for effecting a shifting or altera-
tion in the position of the electrode with re-
spect to the furnace wall.

According to my invention I construct the
furnace cover and the support for the elec-
trode in such a way that the electrode ean
readily be positioned te adapt it to pass
through the electiode opening, and I also
construct the furnace cover in such a way
as to pérmit adjustments of the electrode to

alter its position with respect to the furnace .

wall. : ,

" In order to accomplish this I provide the
cover with an electrode opening which is
larger than the ¢lectrode and I support the
electrode in such a way as to permit the ad-
justment of the electrode with respect to the
opening. In order to accomplish this I
prefer to provide the cover with a cap 4
which is in the form of an elongated block
of refractory material divided longitndi-
nally into two cap members or side mem-
bers 5 and 6. This cap member is prefer-
ably located on the longitudinal axis of the
body and has an elongated opening 7 which
extends longitudinally in it.

L provide a plurality of electrodes 3, for
example, three of them, and these electrodes
are supported each by an electrode nrm 8 so
that they extend down into the frnrnace.

After the electrodes have been properly
posgitioned in the opening 7, 1 then close

1,553,619

the opening through the cap 4 with a filler
preterably composed of a plurality of fill-
er hlocks 9 of suitable refractory material.

These blocks are slightly tapered like the in-

ner face 10 of the cap member, see Figure
24; this taper enables them to be set in place
from above. They are used to fill the space

70

between the elecirodes and also close the .

opening between the end of the slot 7 and
the outermost electrodes. - These bldcks may
be given any desited form, but preferably
those adjacent the electrodes have concave
faces: to fit to the sides of the electrodes.

The furnace illustrated is of the tilting
type, for which purpose the body 1.is pro-
vided with oppositely disposed trunnions
11 which are supported.in pillow blocks 12,
and at one side one of the trunnions 11 is
provided “with a tilting mechanism 13 by
means of which the furnace can be tilted
in order to enable the molten material to be
poured from a spout 14 at either end of the
furnace. : b

Rigid with the furnace I provide an elec-
trode supporting frame 15 which extends
upwardly at the side of the furnace, and
this frame 15 supports the electrode arms 8.
The construction of this {frame is such as to
permit the electrode arms 8 to be raised or

Jowered and is also constructed so as to
enable the electrode arims to be adjusted

laterally in a direction substantially paral-
le} with the axis of the body, and also
in such & way as to enable the electrode
arms to be tilted, that is to say, to be swung
or adjusted in a vertical plane transverse to
the axis of the furnace. In order to accom-
plish this the supporting frame 15 comprises
a substantially rectangular main frame 16
comprising vertical side members 17 received
in sockets 18 mounted on the furnace body.
The side members 17 are conbected integral-

ly by an upper kar 19. The sypporting

frame operates to support a plurality of up-
right guides 20, one corresponding to each
electrode and these guides are movably
mounted in the present instance on the mamn
frame 16. Their mounting is such as to
permit their being adjusted laterally and in
a .direction substantially parallel with the
axis of the furnace. They are also mounted
so that they can be tilted 1n a vertical plane.
IFor this purpose, in the main frame 16 I
provide an upper horizontal bar 21 which
operates as a pivot bar for the guides. Tach
guide has a sleeve 22 loosely mounted on the
bar 21, and each guide is preferably con-
structed of a pair of substantially vertieal
bars 28 which are parallel and disposed
apart. The lower ends of these hars 23 arve
provided with means for adjusting them
with reepect to the axis of the pivot bar 21,
sce Figure 5. This means is in the form of
a voke 24 secured to the lower end of ecach
guide bar 23 and through’ which a lower
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securing the

e upper face of the cover
2, see Figure 1; and each slectrode is sup-
ported in & holder 50 carried on the cad of
its corréspondin g, arm 8.
rEY 3
These holders each conmuae a, rigid body
with a socket which is open s the side of
the body, nca the body of each holder is
pmvuled with a cap movably mounted on
the body so as fo close the open side ol the
socket. By swinging this cap open the elec-
trode can be ing elied in the socket by a lat-
eral move: nﬂm I also provide means for
cap m its closed position. The
body 51 of mch holder is constructed in the
form of a block with a mwmlly projecting

which geats upon the
1o g
; 8

foot 52 which enables it to be atiached-by -

means of insulated bolts 53 to the end of its
arm 8. The outer portion of the body 51 is
formed into a
face 5&7 and opening out on the side of the
body I also mmﬂdﬂ a bushing. The bush-
ing illustrated consists of 8 bushing segment
¢ section 57 havi ing o semi-cylindrical in-
ner face to fit dgalmt the electrode, and. an
oufer conical face 58. The concave face 54
pleﬂ‘l“ﬂ)}_) of cylindrical form, see Figure
}_O so as Lo fit against the side of the elec-
5;.\'0r}f>7 while the outer fuce 15 tapered or
conteal fo At the inner face of a cap 59.

On the outer side of the body the eap 59
is provided which has a coneave inner face
60 opposite %o the coneave face 54 and this
cap 18 pivo"niiy supported on the body on a
pivos 61. I provide a snap cateh or spring
latch for nmi ng the ¢ cap uoscd, and this is
preferably in the form of sinmle atch 62
pivoted at 63 on the side of the body and
having a keeper shoulder 64 st its outer
Portmn Whuh engages over a seat 65 formed
on t-le outer side of the cap. L} placing the
electrode in the holder the bushing 57 1s
Uﬁu.b{)d 1;1 Vosme against the concave face

D

54 while the cap B9 iy in its open position.
The electrode is then in umuuwi by = lat-
aral movemn ent. The handle 86 ¢f fme capis’
i ths cap is swung shut.  As

b its outer portion strikes

am F on the istch and
lateh back out of the way so as

3 &

T

body. The bushing 57 is then

3 po,:xmcu.
The pw i’; pin 63 of
(‘013 spY

t the lateh 62 4s pro-
ing 68, one end of the
50 that its outer end
s tip.or

el writh o
ng being
zeqis Qgrmm
cuter end.
in the comﬂ*ucuon of the latch ¥ preim
to construet ‘it so that the keeper face or
shoulder 64 is vubs"mntinl}_y at right angles
to the vadial line drawn to it from the axis
of the pin ﬂu, and preferably fhis

oap to close against the outer

keeper

i
o=

-~

0
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()Ll‘.u; with a concave inner
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shoulder and the %@af (w ars curved surd L’xces )

ek on a radius from the

axis of this pin.
Che holder may be

*cooled by circulating
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vater through it in the usual way.  As illus-
trated, this water will be received through
a T 69 having a hose 70 connecting to 'a
boss 71 on the side of the body in such a
way that the water will he admitted ta. a
vater chamber 72 formed in the body. The
T 09 15 also connected By a flexible hose 73
with an elbow 74 attached to-the onter side
of the cap near the hinge pin 61. Fhrough
this elbow the water flows into a water
chamber 75, see Tigure 10, and the water
finds outlet from this water chamber
through a loop of Ifose 76 which passes up
through the vpper wall of the water cham-
ber, and is connected to the water chamber
72, see Figure 9. v .
The cireulating water passes out from the
body through a discharge pipe 77.-
. The electric current is carried to the hold-
‘ers by means of flexible cables 78, each cable
having a conical head 79 secured in a socket

80 bolted to the side of the foot 52:

In operating the furnace, when the same
is tilted hy the tilting'mechanism 18 so that
it rocks o its trunnion 11, the bars 23 pf the
guide 20 operate to hold the arms 8 securely,
and this construction prevents the relative-
ly heavy weight of the electrode onthe outer
ends of the arms from producing any undue
swinging movement at the ends of the arms
8, which wonld effect the alinement of the
electrodes.
© In building the cover, it may be built
upon an arched form in the usual way, the
cap 4 being set in position like the key-
stone of an arch. -

In placing the electrodes in position
throungh the cover, if their alinement is not
such as to permit them to enter the electrode
opening, their alinement can be altered as
desired, by adjusting the guides 20 along
the bars 21 and 25, or by adjusting the set
screws 26,

After the electrodes have been properky

“located. the opening 7 through the cap 4

.shonld be closed by means of the filler briclks
which are of course of rvefractory material.

The pulley brackets 35 can then be adjust-
ed into line with the arms.

By operating the hand wheels 39 the drum
38 can be votated so as to raise or lower the
electrodes at will. During this movement
the sleeves 29 slide freely on the gunide bars
23.

The clectrodes can be readily attached to
their holders 50 by swinging open the caps
59.

By reason of the fact that there is no ta-
pered bushing vised on the inner side of the
socket it will be evident that the. electrode
holder holds the electrode in fixed alinement
with respect to the axis of the holder.

The flange 56 of the bushing 57 may becut
away as shown so as to provide clearance
for the hose connection 76.

1,558,819

It iy understood that the embodiment of
the invention described herein is only one
of the many embodimenis this inventicn
may take and I do not wish to be limited in

the practice of my invention nor in wy

claims to the particulanr ecnbodiment sot
forth. .

What T claim is:

1. In an elecivic furnace, the combination
of an electrode, a cover having an opening
therethrough larger than the elecivode and
receiving the same so as to permit lateral
movement of the electrode in adjusting the
same within the furnace, 2 support for the
electrode, and means for adjusting the elec-
trode in a horizontal direction within the
opening, to alter the relation of the electrode
to the side walls of the furnace.

2. In an electric furnace, the combination
of & cover having an opening therethrough
for the electrode, said opening being larger
than the electrode, u support for the elee-
trode to hold the same in the opening, neans
for\adjusting the electrode in a hovizoutal
direction, to aline the same in the opening,
and _a.filler of refractory material disposed
at the side of the electrode for closing the
opening after the electrode is in place.

3. In an electric furnace, a cover having
an elongated opening for the electrods,
means for supporting the electrode in the
opening, and®means for adjusting the elec-
trode longitudinally of the opening, or lac-
erally with respect to the opening to aline
the same therein.

4. In an electric furnace, a cover having
an elongated opening therein, a plurality of
electrodes - disposed in the said opening.
means for supporting the electrodos. and
means for adjusting the electrodes in a hori-
zontal divection longitudinally of the suid
opening and relatively to said cover.

5. In an electric furnace, & cover having o
cap of refractory naterial with s horizon-
tally elongated opening therethrough, means
for supporting an electrode in the opening.
and a filler in the form of a plurality of
separate blocks of refractory material ro-
ceived in the opening between its edge anii
the side of the electrode, and operating i+
hold the electrode positioned in the open
ing.

6. In an electric furnace, a cover having a
cap member with an elongaicd opening
therein, means for supporting a plurality of
electrodes disposed in the opening, and a
filler in the form of sepavate blocks of re-
fractory material received in the opening
between the electrodes operating to close the

‘opening.

7. In an electric furnace, & cover having a
cap member disposed over the middle axis of
the cover, said cap member being divided
longitudinally into cap-sections, and having
an elongated opening therein, s pluralisy of

sl

1
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electrodes disposed in the opering, and means
for supporting and adjusting the electrodes
to aline them in the opening. -

8. In an electric furnace, 2 cover having
an elongated cap membesr divided longitudi-
nally into two side members and extending
over the furnace body, said cap member hav-
ing an elongated ‘opening therein, a plurality
of electrodes mounted in the opening, and
refractory filler blocks dispesed in the erds
of the opening beyond the outermost elec-
trodes and in the space between the elee-
trodes.

9. In an electric furnace, 2 cov

av

a1

&

s

19

er having
an elactrode opening therethrough, 4 sup-
porting frame extending up at the side of
the furnace, an electrode arm carvied on the
supporting frame, means for adjusting the
electrode arm in a direction substantially
parallel with a borizontal axis of the fur-
nace, and means for adjusting the electrode
arm to $ilt the same and alter the direttion
of the axis of the electrode.

10. Inn an electric furnmace, an
supporting frame extending up
of the furnace, and comprising a |
right bars disposed apart, an elect
having sleeves guided on said uprig ¥
means for holding the electrode arm at 4
forent levels on fhe said upright bars, ai
me for effecting 2 lateral adjusimen
the bars.

i1. In an electric fur
supporiing frame comp:

}
guide, an electrode arm movably mounted
36 e
i

15

20

el
[+

electe

1]

ans v O

ce, an electrode

&
ging en upright

Ty
rising
1 on

(<]

y i
the guide, and mesns for adjus ing the guid
soward or from the borizontal longitudina
axis of the furnace.

19. In 2n electric fuvnace, an electrode
supporting frame extending up at the side
of the furnace and including an upright
guide pivotally mounted o swing on a hori-
zontal axis on bhe supporting frame, und
means for effecting sdjustment of the guide
with respect to said axis to tilt the electrode
and thereby move the lower end of the slec-.
srode laterally with respect to the furnace.

i3. Tn an electric furnsee, an electrode’
supporting frame coraprising a substantially
horizontal pivot bar extending longitudi-
nally with an axis of the furnace, & pharality
of guides mounted to swing on sald bar,
means for adjusting the guides with respect
to the axis of the pivot bar, and

elecirode
arms movably mounted on the guides, and
extending over the furnace. .
14, In sn electric furnace, an ele
supporting frame exteading vp ab the ¢
of the furnace and comprising an uprigh
guide, an electrode arm movably mounted on
the guide, means for effecting an adjustment
of the guide in 2 direction substantially par-
alel with an axis of the furnace to change
the position of the electrode in {he furnace, a
pulley bracket carried by the supporting

55

cired
sid

o)

o @

‘supporting frame
A7 )

818

frame capable of adjusvment on the frame
to maixtain substantial slinement with the
glectrode srm, a counterweight with cables
connecting the same to the srm, and means
on the bracket for guiding the cable,

15. In an electric furmace, an electrode
supporiing frame comprising 2 substentislly
rectangular main frame extending up al the
side of ths furnace, ¢ pair of substantislly

70

horizontal bavs mounted in the main frame, 78
a plurslity of guides supporied on said heri-
zontal bars, an electrode frame cgrvied by
each guide, -and means for enabling the

v .slong the

guides to be shifted longitudin
rodes in 96

bars (o alter the position of the elect
the furnace.

16. In an electric furnacs, an electric sup-
porting frame comprising a substantially
vectangular main frame exvending up ot the
side of the furnace, o pair of substantially &6
horizontal bare mounted in the main frame,

a plurality of guides supported on s id hori-

ar
av

n

3K

sontal bars, an elecirode frame carried by
éach guide, and smeans for enabling ihe
guides to be shifted longitudinally along the 80
bars to alter the position of the elecirodes in
the furnace, said main frame hoving an up-
i ¥ mounted on the upper ber,
ennecting the
de frome, 0
uiding the
cnbles. )
i7. In a e, an electrode
supporting frame comprismg an upright
guide pivetally supported at ome end, dnid 109
supporting frame including a substantislly
horizontal bayr, yoke means carried by the
guide and disposed adjrcent said hovigontal -
bar, and adjusting means carried by the yohe
[o ¥

¢

of the bar to 168

ng the sid
arm, corried

leotrod

means for engagh
tils the guide, ap
on the guide.

18. An electric furnace comprising

2

g

¥
(4 an

o

body

supported ic rock on s transverse axis o
tilt the body in poyring from the furnace, an I
elecirode supporting frame rvigidly eoa-

nected with the body and extending up ab

the side of the fw aid s ting
frare includihg a pair of upright guide bars

disposed apart, an 115
sleeves to stide on sald g
electrode frame is raised or lowerad, said
including o piveotsl sup-
said guide bars, meens for effecting

ent of the guide bars in » 120
Jivection substaubially paraliel with an axis
of the furnace and means for effecting an
adjustment of the guide bars with respeeh
to the axis to tilb the guide bars in & sub-
stantially vertical plane transverss o the 125
said axis of the furnace.

4 ouide bars when the

al

port for

lateral adjus

ey
L

15, Tn an electric furnzce, an electrode
holder comprising 2 rigid body with @
socket, said socket being open on the side of
the body so as to permib fne electreds to ba 10
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moved laterally into the socket, a cap piv-
otally mounted on the body to swing over
and close the open side of the socket, and
iweans for securing the cap in its closed posi-
tion. : :

20. In an electric furnace, an electrode
holder having a body vigid with a socket,
said socket. being open on-the side of the

- body and having a concave inner face, a cap

pivotally mounted on said body and having
a concave inner face opposite the comcave
face of the body, said cap and body cooper-
ating to permit the electrode to be placed in
the socket by a lateral movement, said con-
cave faces cooperating to hold the electrode
in the socket, and 4 movable latch for hold-
ing the cap in its closed position.

21. In an eclectric furnace, an electrode
holder comprising a body with a socket hav:

ing a substantially cylindrical face, said

socket being open on the side of ‘the body
opposite the said inner face, a cap pivotally
mounted on the body to swing over and
close the open side of the socket: and having
a substantially comical inner face cooperat-'
ing with the first named inner face to hold
the electrode, means for Iatching the cap to,
the body in its closed position, and & bush-
Ing section held in the socket between the
body and the cap for claniping the side of
the electrode. | :

22. In an electric furnace, an electrode
holder comprising a body with a socket, said

1,653,819

socket being open on its side, a cap pivotally
mounted on the body to swing over and close
the open side of the socket, and a latch hav-
ing a pivotal connection with the body and
having a keeper shoulder for engaging the
cap, said cap having a seat for the keeper
shoulder, said seat and the face of said
keeper shoulder being disposed substantially
at right angles to a radial line drawn from
the axis of the pivotal connection of the
Iatch.

23, In an electric furnace; an electrode
holder comprising a body with a socket, said
socket being open on its side. a cap pivotally
mounted on the body to swing over and close
the open side of the socket, and a latch hav-
Ing a pivotal connection with the body and
having a keeper shoulder foi engaging the
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cap, said cap having a seat for the keeper

shoulder, said seat and the face of said
keeper shoulder being disposed substantially
nlt right angles to » radial line drawn from
the
lateh, said lateh having a spring for mov-
ing the same toward the ap .and huving a
cam face cooperating with the cap when it
swing$ shut to displace the latch and permit
the cap to move to its closed position, so
that the latch shaps over the seat.

Signed ‘at Los "Angeles, California, this
27th day of July 1923

LLOYD D. KAY.
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