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UNITED STATES PATENT OFFICE.

CHARLES ‘A. DUNCAN, OF DULUTH, MINNESOTA:

WATER-COOLED ELECTROCARBON CONNEUTION -FOR ELECTRIC FURNACES:

No,915,688.

Bp _a;:iﬁeatid:r of: Letterst-ﬁatéﬁt. | ; Pateﬁtedi_JMﬁroli 16, 1909.

-Application filed ‘October 5, 1908, Serial No. 456,225

To &l whom it may concern: -~

‘Be it known that'l, CHARLES A. DUNCAN,
a citizen of the United States, residing. at
Duluth, in the county of St. Louis and State

of'Minnesota, have invented certain new and

uséful Improvements in Water-Cooled Elec-

trocarbon Connections for Electriec'Furnaces,

of which the 'following is -a specifieation,
reference being had therein to ‘the accom-
panying drawing. .
My inverntion relates. to improvements in
water« cooled ‘electro-carbon connection’for

electric furnaces.

"The objeét of my invention is to provide a
connection-of this character which is sup-
plied with water-circulating means and thus
provide a cool and practically indestructible
connection ‘between the metal and carbon

parts of the électrode, which will not only
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of such. conneetions.

preserve such parts but render’them hand-
able very soon after being used in’the: fur-

nace. It is well understood that such elec-
trodes, after being in use for some time, be-
come very hot and cannot' be:taken apart or

handled for many hours after réemoval from

the furnace for renewing or repairing any of
the parts. ' . .

Another object of my invention 1s to pro-
vide ‘a ‘more simple, cheap and elfective
means: for cooling the connections which 1n
no way interferes with the usual operation

In the accompanying dr&Wings_{,"Fi’g‘ﬁre: 1,

is a side “elevation: partly in section of an
electric furnace showing the.application of

my improved water-cooleéd connections. ¥ig.

2,is an enlarged end -view of one ol my im- | | ‘ es | _
' ‘the jaws and keeps them comparatively cool.

 proved-electro-heads or connections showing

40

the carbon and the apper end of“the head
broken away. 'Fig. 3; is a side elevation of
Fig. 2. “Fig. 4,1s"an enlarged, vertical, sec-
tional view: 6f one of the jaws Showing the

water chamber ‘and the water inlet.and out-
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let. Frg. 5, i1s a vertical, sectional view
taken on.the line z—z of Fig. 2.

- ‘My invention relates, as-heretofore stated,

to electric. furnaces, and pertains more par-
ticularly to- open furnaces for the smelting
and - manufacture of ~calctum carbid where

the heat is allowed to come directly in-con-

tact with the carbons and their connections,
and in order to, properly itlustrate the inven-
tion ‘I have shown :a portable ‘furnace 1

mounted within the frame-work:2, and.car-

ried by said'frame-work -are the two - ver-

extend into the furnace. The elec¢trodes are

' %réfera,bly arranged at an angle as-shown in

ig.’1, and the inner edges thereof are pro-

tica,lly-'aidjlismble éleéfrﬁdesﬁ' and ‘4 —\{rhich' )

vided with ra¢k-bars 5 which mesh with suit- g0

frame 2, and said pinions are operated 1n any

suitable manner whereby the electrodes may
be raised or lowered as desired. ‘Theupper

able pinions carried by the cross-bar.6 of the

ends of the électrodes are electrically con-~ 65

nected to the transformer 7 in any desired

manner, while the opposite or 'lower ends

have secured:therein the removable carbon 8
which extend into the mixture

within  the
furnace '1°to be smelted. L o

"The electrodes 3 and 4 are identical In
every regpect except that they carry the op-
posite polarity of the current of electricity
and therefore I will specifically describe but

one électrode. The électrode 1s préferably

composed of an-J-beam 9 upon-the inner-edge

of whieh is placed the rack-bars'5 heretofore
described. ~Carried by the lower end of the

I-beam 9 are the water-cooled heads which
congsist of-a fixed hollow. metal jaw 10, and
the hinged hollow metal jaw 11, and between
which the carbon is clamped aswill be herein-
after more fully described. The said  jaws
are of a hollow: form and have: a. 'cehtré*

pending partition 12 extending within .a
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de-"

85"

short distance of the lower wall 13 to cduse

the water to tike a zig-zag course through the_
jaw and thus more thoroughly cool the, jaw.

‘he jaws 10 11 have at one end & water sup-

ply pipe 14 and at’the opposite end «a dis-

90 -

charge pipe 15, and thus it will be seen that

the water under pressure circulates through

. The water is supplied threugh the pipes 16

and 17 from the transformer 7 and discharged
through the pipes 19 and 20 from:the. jaws
into the drains. By means of the.joints:21,
22 and 23 ‘the swinging;jaw 1s rélJlowéd to

readily operate without disconnecting any. of;
' the joints when the jaw is.opened for replact

|
; ing the carbon or other repairs.

‘Secured to the:web 24 of thei:I-beam 9 on
each side are the plates 25 and 26 which have
their lower ends turned outwardly :as' indi-
cated at 27 and 28. Secured to the.lower

face of the outwardly-turned ends 27 and 28

are inverted U-shaped plates 29 into which
the carbon is inserted. “The heads or jaws 10
and 11 are of a hollow form, as shown and

described in respect to ¥ig. 4. 'The jaw 101s

95
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eecurely fe,stened permaneutly to the side of

the I-beam 9 while the other jaw is mounted-

. so that 1t might swing outwardly for remov-

ing the carbon. -
- 1&w is provided with the inwardly-extending
‘lug 30 which enters uotches 31 in the carbon
and whereby the same is permanently held |

The lower end -of the rigid

“when the moveble Jjaw 1s 1n 1ts: mwerd pOSl—

10

tion.

.The movable ]ew 11 is prowded with an

.upwardly-extendmg lug 32 over which the

. p1vot.
156

bifurcated end 33 of the link 34 extends and
.connected by a pin or bolt 35 serving as’ a
The upper end of the link 34 enters |

the bifurcated end 36 of the plate 37 and the

| Pm 37’ passes through the same pivoting it.

20

25

~ the carbons between the same.

30

35

I'he plate 37 1s provi
Whlch bolts 39 pass,.and by means of which

the plate is securely fastened to the I-beam,

yet allowing of the vertlcel ed;uetment of“

the plate.

. In order to securely fasten the two jaws in
~theirinward position, clampihg the carbons:
in position, the jaws at each end are prowded‘

with enlarged portions 40 having openings

through which the.bolts 41 .pass, and by |

means of which the jaws are cla ed with

as shown; are provided with nuts. .
The cerbons can either be made In one or

two pleces, or could be made in a series

of pieces, as shown in Flg , although this

-~ forms no part of my mventlon and i no way

aflects the operation of the device.

jaw to be swung outwardly and still have the

water circulation therethrough without u11—.

- .cou ling any of the connections. -

40

., aving thus described niy invention, what |
I cla,u:u end des1re to secure by Letters Pa,t- |

-~ ent, 18—

45

1A Wa,ter cooled electrode compmsmg a
L statlonery jaw, a hinged jaw carried by the
. stationary jaw, and a pipé connection for the

movable and stationary jaws.

2. A water cooled electrode comprlsmg a |

_stationary jaw, 4 jaw hinged to the stationary

o jaw, a water supply pipe far each jaw, and a
- _'Weter discharge pipe for eachjaw. "

50 .

3. A" water cooled electrode comprlsmg 8|
stetlonery hollow jaw, a jaw hinged to the sta--

o tionary jaw, means for clamping the jaws to-

gether with the carbon between them, and a
‘water supply and discharge for each jaw.
4. A water cooled electrode comprising a
stationary jaw; a jaw hinged to the station-
ary jaw,means for locking the jaws together .

- with the carbon between the same, a water

- 60

- supply and discharge pipe for the’ stetlonery'
Jaw, and a water supply and discharge pipe
- connected to the movable jaw,and a swing-
ing connection between the supply and dis--

- charge pipes of the stationary jaw and the

65

supply and discharge p1pes of the moveble.

]&W. |

ed with slots 38 through |

“bolts passing “through the said jaws

e bolts |

The joints 21, 22 and 23 allow the rrlovable_

-hollow Jaw r1g1dlfr
of said beam, a holl

- o15,688 o

5 A ‘water cooled electrode comprlsmg.

etetmnery jaw, & movable jaw hinged to .

the stationary jaw, bolts passing through

said jaws for clamping the carbon between- |
the jaws, said stationary and movable jaws

havmg water cooler means.

70

6. A water cooled electrode comprrsmg a .

stationary jaw, a movable jaw hinged to the
.'stetlona,ry jaw, bolts peeemﬂ' through said -

,jaws for clamping the carbon between the 75

jaws, sald stationary and movable j jaws hav-
ing independent water cir culetmg means fcr ‘

cooling the jaws.

7. A Weter cooled electrode comprlsmg )

etetmnery jaw, a movable jaw having a link

hinge  connection with the stationary jaw,

80

and said”jaws béing hollow, and water sup-..
ply and discharge pipes for causing a circula- -

tion of water through the jaws.

8. A water cooled electrode colnprlsmg 3!

hinge ‘connection® with the stationary ]ew

85
| stationary jaw, a movable jaw having a Imk .

for

clempmg the carbon between the jaws, said. ..

jaws being hollow, and water supply and dis-

water through the jaws.

charge pipes for causing a, clrcula,tmn of

9. The combination with a smeltmg fur-

nace, ,a frame above the same, electrodes
-'suppmted by the frame and formed of I-
beams, rack-bars carried by beams, pinions
carried by the frame and meshing with the
' rack-bars, a hollow stationary jaw carried
by the I—beem a movable jaw hinged to the -
, means for clamping the j jaws
together with the carbon between the same,

stationary jaw

and a water supply a,nd dlscherge p1pe for

eech AW,
10 The combmetlon wrth a smeltmg’- o
furnace, a frame above the same, electrodes 105
supported by the frame and formed of I- .

rack-bars carried by the beams, -

beams,

99

100

pmlons carried by the frame and meshmg .

“with the rack-bars, a hollow stationary jaw
- | carried by
hinged to the I-beam, bolts" passing through
the jaws for cla,mpmg the carbon between .
‘the same, and a water supply aﬂd d1scherge-

.| pipe for. ea,ch jaw. |
- 11. A water cooled electrode comprlsmg a
stationary hollow jaw, a hinged hollow jaw,

the a movehle

I—beem jaw

110
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bolts: for clamping the same together with .
the carbon between the same, a water supply o

for each jaw, and a dischar ge for each jaw.
12. An- electrode comprising a beam; a

said jaws. -
13 An electrode comprlsmg an - I—beem

carbon-receiving member secured to the lat-

12_(5 |

secured to the lowerend -~
ow jaw pivotally mounted
upon the lower end of the beam, and means
for causing a GlI‘Clll&thIl of Weter through the
| -126°

ipletes secured to the web thereof and hevmﬂ"- B _
their ends turned at right angles, a. U—ehuped-.-. .

1 erelly—turned ends of the pletee, a ]a,w r1g1dly 130 ]
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915 e‘eef@

camed by one edge of the beem 8 Jaw. pw—.-L

. oted "to the opposite side of the beam, and

means for clamping the jaws together.
~ 14.'An electrode comprising an I-beam,
-a jaw rigidly carried thereby and having an
_ .mwardly-extendmg lug to. enter a recess in
. 'the carbon, a plate a 1;18133,1:)13r secured to the
- .opposite edge of the i')

. -- connected to-the plate, a jaw pivotally.con-

10 nected to the lorer end of the link, and

. Ineans for clamping said ] jaws together.

" 15. An electrode comprising an I-beam,
- plates secured to the sides of said beam a,nd_-

ha
15

laterally-turned lower ends, ‘an in-
verte

- carbon between the same.

25

- ried thereby, pinions cerrled by the frame
and meshing with the rack-bars for raising | -
and lowering the same, a transformer adja- |
_ cent the furnace and eleotrmally connected |

16. The combination with a smeltmg fur-
nace, a frame above the same, electrodes
supported by the frame, and rack-bars car-

to the electrode, a water cooled means car-

o rled by the electrode and means for supply- :

eam, a link pivotally

U-shaped member secured to the lat-
erally—-tumedp ends of the plates, a hollow jaw
- nigidly -secured to one ed e-of the beam, a
. plate-ad] ustably secured to the opposite edge
of the beam, a link pivotally connected to
- 20 said plate, a hollow jaw pivotally connected
- " to said link, a water supply pipe for each
jaw, and a dlsoharge pipe for each jaw, and
olts clamping the jaws together with the
| supply and discharge pipe of the stationary
jaw, and means for clamping the jaws to-. .
| gether with the carbon between the same. .

In testimony whereof I affix my 31gnature

mg the Weter from the transformer to the* h __
| - - 35

electrode.
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¥
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17. An eleetrode oomprlslng i) beam hol-

low jaws carried by the lower: end of the
beam for supporting the carbon, a division
‘plate within the jaw intermediate its ends
and extending-from one wall adjacent the
other wall, a water supply at one side of the

plate, and a dlsoharge at the oppomte Slde of' -

the plate. |
: 18 An electrode oomprlsmg an I—beam :
]ola,tes secured to the sides of said beam, end'
‘having laterally-turned lower ends, an in-
verted U-shaped member secured to the lat- :

plates, a hollow |
]aw Tigidly secured to one ed e of the beam, -

erelly—tumed ends of the

plate adjustably secured to the opposﬁe

45

edge of the beam, a link plvotelly connected

to said plate, a hollow jaw .pivotally con-

and discharge pipe for the movable ; Jaw and
having a swinging connection with the water

in presenoe of two witnesses. -
| CH ARLES A. DUNCAN

Wltneeses | :
- W, W. MOMILLAN |

8. Geo. STEVENS

‘nected to said link, a vaa,ter supply and dis-
charge pipe for the 11g1d jaw, a water supply ~
55
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