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- 1o alt whom it LT CONCEPIL:

“Be it known that I, Hernman L. HAR’] FEN-

" STEIN, a citizen of the United States, vesiding

O

at Chlcaﬂ'o in the county of Cook and State
of Illmms have invented a new and ubeiul_
. HEleetiie Fu: nace,.of W hmh the Tollowing is a
BN %peuhmtlon |

This invention relates to elect; 1 fuma,('es

" The object of the invention is to simplify
-'-and improve electiic furnaces, and especially
< furnaces of this class demgned fo,. tse in the

_- 'F}.g:, 14 1S 9 ‘booken detail view in. section,

“manufacture of caleium carbid.

A fuvther object of the invention is to D0~

| mde m.eans whereby the position of the car-

bons may be veadily adjustéd with reference

" to each other and with wfewnce to the ma—'

" tevial to be fused or melted.

20

28

~ constiuction, combination, location, and ar- | -

Crangement of parts, all as will be'more fu“yﬂ
‘Thereinatter set fou: th as shown in the accom-
. panying drawings, and finally pomted out in

- embodying the

- Afuither object of the invention is to pro-
f--ﬂde an improved construction of carbon-
holder for use in electiic furnaces which is
~ simple and efficient and wherein the carbon
 elements ma,y be eadﬂv 1elr0ved or re-
- -pla.ced

‘Other ob]ects of the mventlon Wlll appem

more fully: heie einafter.
- The invention consists su bsta,ntmlly in the

he appended claims..
- Referring to the accomn: panying drawings,

| a,nd, to the va 1ous Views a,nd wfelem,e-swns
- Ppea ing théveon, Figure 1is a view in 1. ont
evation of a const uction of elect: ic fwinace

principles of my invention.

B Fig. 2'1s a ho. 1zontal sectmna,l view on the

. line 22 of Fic. 3 lookmg in the direction of
| 3 is a view In vertical sec-
2 lookmﬂ' in the
4 18 8 VIeEW
3, taken in a plane at i1ght an-

o 40 tion on the hne 33 of Kig.

the arrows. F1

d1 ection of the arows. FHig.

sin ilar to Fig.

 gles to the pla,ne of section of said Fig. 3 and
- “onthe line 4. 4 of Flu 2.looking i in the di 'ec-.
45
. tional view on the line 5 5 of F10* 3 100km6‘ id
. the di-ection of the. arrows.
.. b.oken detail view in section on the lma 6 6 of

tion of the. arivows. Tig. 5is a detail sec-

_Fig. 2. Fig. 7 is a broken detail view in side

50

-+ mechamism.
* in side elevation, “of the carbon- hold er, One of

- the carbons bemg shown in the act of being
SRS removed [ory mserted in place.

-elevatmn of the ca.bon-holder-adj usting:

Flh 8 is a broken detail-view,

Kig. 6 i1s a

in the dir ectmn of the ATFOWS.

from the holder.

_‘_carbld a charge of the mate
into an electric or other furiw.s:
charge 1s’ subjected to & degree of heat suffi=.""

A rere—

ta,ll View m se(,tmn on the line 99 of I e, 8
]oolunfr in the dneotmn of the ArTroOwWs. ﬁ
10 is .a  broken detail view in section on the

1 line 1010 of Fig. 8 looking in the dir ectmn of

the arrows. 1410‘ 11 is a “broken detail-view
in section on the line 11 11 of Iug 8, lodking
Flﬂ' 1215 a

'HERMAN L. HARTENbTEIV OF C‘HI(‘AGO ILL]‘\TOIS A“)S[G-T\TOR BY MESNL |
"ASSIGNMENTS, TO ELECTRO CHEMICAL & DEVELOPMENT (JO\{PANY OF

5‘{

6:::‘.‘

broken detail view in pes spective of a carbon

element and its clamping - block- detached

Fig. 13 1s a view similar to -
Fig, 12,showing the (,la,mpmﬂ' end.of a carbon.

65

showing the rocking shde-gde of the car- .

ing in the fuinace-¢asing through whieh the
holder projects and operates. - Fig. 15 is'g

| detail view in section on the line 15-15 of Fig..

14.  Fig. 16 is a detached detail view in secy
tion on the line 16 16of Fig, 2 looking in thé

Fig. 17 is a detail view in SE\LLLOH
thr ough a discharge-opening.
The same part is designated by tha same

| refer ence-sign wherever it cccurs throughout
| the-several views. | - SRR

In the manufacture of carbahte or calcmm
i delivered -
:, where suéh-

cient to fuse or melt the same, the melted’

product forming the carbid to be produced.

“bon-holder and means for closing the open- ~ -

76 _-

' divection of the arrows and sb{}wmg the
means for guiding and tﬂtmg the wirhon-

‘holder. .

75_

8@

35;

Where an electric furnace is employed for *afv-
fecting the fusing or. converting o eration, :
the charge is delivered into a smtable ch&m-i |

ber containing carbons arranged in an elec-
tric circuit.

cuit to form an arc between the carbons.

from each other. -

go
?Jurrent is supplied to said ﬁﬁ"’ T
the efficient operation of an electric furnace-
and in the manufacture of carbid it is impor-
“tant to provide a construction and arrange-
~ment whereby the voltage of the current em- - -
‘ployed may . be varied according: to the
‘amount-of charge delivered to the furnace-:
chamber or to the conditions of the carbon
electrodles, and to this end in carrying otit
my Hwentmn I propose to provide & con~ ..
struction and arrangement wherein the car-.
“bon electrodes ]‘ﬂﬂ;VtiJE‘ adjustable toward or -
T also propose to providea .
construetion: wherem the carboiis or elec-
trodes may. be -adjusted longitudizally,

TOO

105

Wherem the slant or inclinations of the car-

1 g Ois a dv- . bons or elec,twdes W1th reference m, «ea,ch-. "
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other may be readily adjusted, and wherein | brought inte position beneath the hopper o

- the carbons or electrodes may be independ-
ently adjustable, thereby enabling me to ar-
range the, carbons or electrodes according to

5 the amount of the charge delivered to the

turnace-chamber or according to the condi-

117 of the carbons or electrodes themselves.
it is also important in apparatus of this na-
ture to provide means whereby the carbons
1o or electrodss- while efficiently clamped eor
held in place during operation may be readily
removed or replaced when desired. or when
worn or burned off. [ therefore propose in
carry:ng out my invention to provide a-con-
struction of carbon-holder wherein provision
15-made for the ready removal or replsce-
ment of the carbons constituting the eleg-
‘trodes. o
It is also desirable in order to secure the
best results that the chargé to be operated
on in the furnace-chamber he delivered into
the space between the electrodes or carbons
rather-than outside of or surrounding the car-
bons. 1In carrying cut my invention, there-

—~

chargeis delivered into the furnsce-chamber

at a point between the carbons or electrodes, |
In the operation of an spparatus of the

character referred to it is desirable to provide
against the too rapid burning out of the car-
bon-hiolders. I therefore propose to provide
means for protecting the helders as much as

possibie from the heat generated in the for- |

aace-chamber.,
35 | N | .
vention relates 1t s desirable to provide
means whereby the furnace-chamber may be
ciepned out whenever desired, I therefore
propose in carrying out. my invention to
'provide means for readilv removing the fur-
ngce - chamber end dumping the contents

thereof to clean out any slag or incrusted ma-

terial that may
surface of the chamber. _ |
. These and other objects of my invention,
hersinatter to be referred to, are accom-
‘plished 1n the construction illustrated in the
accompanying drawings, whersin—

form or adhere to the inner

- Reference-sign A designates the furnace-

chamber, which may bs of suitable construe-
tion and arrangement and suitably lined, it
desired, and of suitable proportions or size
dependent upen the producing eanacity and
nower at whiech 1t is cesived to run the plant.
B designates s casing suitably supported
Dy Yhe stanchions or posts C-and preferably in
Ltihe forpy of

. "' . - |
NEG8-CARTADAY
§

50

£ _
ek

noer A and delivédring into said fur-
ace-¢hambaer, Communicating with the
o casing Bs a stack D to carry off the smoke,
fumes, or other similar produets of combus-
Hon earried on in the fumace-chamber.
The furnace-chambeor A is provided

- trusgewhsein ) operating on track-ral
hywwrnien weang said chamber may be readily

1 .

w

uk }
e |
-".-‘_ -

a

i . ] | \ 3
. hopper directly aver the tur-

casing B or removed therefrom whea de-
asig 1 _
swed,

1 position for the head of said ram to be-
brougnt inte bearing against the bottorn of -
chamber A when the latter is in position un-
derneath the casing or hopper B, so that
when an operating medium is supplied to
cylinder H to raise the ram the hea,tf

ram engages the bottom of the furnace-
chamber and raises the same into efficient
bearing against the delivery-mouth of the

¢"casing or hopper B. Only a slight clearance

Tore, I propose to provide means whereby the

| dium in ey

In apparatus of the clags to which my in-

=

ber and the lower edge or delivery-mouth of
the casing or hopper B is provided, so that
only g slight movement of the ram is neces-
sary to raise the furnace-chamber into bear-

of operating medium to and from cylinder H
may be controiled by means of a hand-oper-
ated valve J in any suitable or convenient
mapner., | | |

ratchet-teeth, (ndicated at K, Fig. 3,) with

which cobperates a gravity-pawl E

taln sald ram in proper position when raised

without depending upon the operating me-
}in.der H, - When it 1s desired to-

vemove bhe furnace-chamber, the gravity-

manipuinted to permit the ram G to descend
sutheiently for the truck-wheels E to bear
| upon the track-rails F and ‘to receive the

nace-chamber may then be shoved or pushed
or otherwise moved along the track-rails F
and irem beneath the hopper or casing B.
The bottom of the furnace - chamber A is
forimed inte a2 door M, hinged or pivoted, as
at N.  (See Fig. 3.) To this hinged or piv-
oted .door 1s connected one end of a link O.
' T'o the other end of said link is pivotally con-
nected one end of & lever P, said lever being
pivoted, as at Q, to a fixed part or bracket

carried by the furnace-chamber. A piston-
rod B is pivotally connected to lever P, said

piston-rod belng operated from s cyhnder S,
carried on the side of the furnace-chamber
and to or from which an operating medium
may be supplied or exhausted from any con-
vement source by means of a control-valve T,

From the foregoing description it will be
seen that by suitaoly controlling tne operat-
mg medium 1n cylinder S the hinged or piv-

i oted door M of the furnace-chamber maﬂy be

opened or closed, as may be desired.

in order to enable the fused or converted
mass to be tapped fronythe furnace-chamber,
I provide said furnace - chamber with dis-

charge-openings, (indicated at A’,) and in or-
der 1o protect said discharge-openings, as

G designates a hydraulic or other form of
ram operating in 8 cyinder I and arranged. 70

between the upper edge of the furnace-cham- -

1{ desired, the ram G may be provided with..

weient of the furnace-chamber, and said fur-
o )

-

75

of said .

S0

3¢

ing aganst hopper or casing B.  The supply

0o

{0 main~

pawl s 1s released from engagement with the -
ratehet-teeth I, and the control-valve J is

100

105
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~ well as the outer casing of the furnace-cham-

 bolted on the outside of the furnace-chamber’
_casing and with openings €’ therethrough ar-
‘ranged to be brought into coinciding

L4y 7

- BiRed

ber, I employ slabs or plates B/, suitably

reTﬂtién

. with respect-to the discharge-openings A’.
~ In practice I prefer to employ a separate slab
-~ or plate B’ for each discharge-opening A’, so

 that in case a slab or plate is burned off or in--

£0O

jured it may be removed and replaced with-

out disturbing the.other slabs or plates B’.

Preferably I provide each slab or plate B”

~(see Fig. 17) with a delivery-spout D’ to fa-

15

cilitate the discharge of the molten material
from the furnace-chamber. =~ =
I will now describe the means for clamping

or supporting the carbon electrodes. Ordi-

- parily the electrodes employed are made of
- carbon slabs ¥/, though I do not desire to be

.20

,'.215-

limited in this respect.

each carbon slab is provided with a groove or

‘recess ¥'.. G’ designates & block having a
seat formed therein adapted to receive the

end of a carbon orslab E’. Kach block &/ is

provided with a lug or projection H’, adapted

to be received in the slot or recess. .k’ (see

- Fig. 13) formed in the carbon: The carbon
-~ 1s mserted laterally into place in a block &

30

+~lug H within the recess or .

...~ In order to msure efficient contact and at.
. the same time to avoid the bearing of a con-
* " carbon slab, .I employ a plate J’, of meial,
~copper, or othersuitable material, and arrange

- 40

,,i ;' (see Figs. 10 and 11) and is efficiently sup-

orted and held in place and prevented from
0

f' ing out by
ti;a_ recess or slot 1.

tact or. pressure screw directly against the

the same to bear against the side of the car-

“bon slab or-élegtrode E’, and the block G’ is
suitably recessed, ‘as shown at K/, {o receive !
~ the plate or block J’: - A set-screw L/, tapped
~ through ‘block J’ and bearing against the
. block or plate J’, serves to press said block or
- platefirmly against the carbon orelectrode X, |
. thereby maintaining efficient electrical con-
- tact of said electrode orcarbon with block G,
. Inordertoenable the charge of material to-
- ‘be-delivered into the space between the car-
bons or electrodes, I provide the casing or
_ hopfferB with a charging-opening (indicated
at R’) and so situated with refererice:¢o the

~carbons or electrodes that when the charge is

‘delivered through said charging-opening said

-charge will drop into place between the elec-

- 55 |

~ceive the.blocks G

66

65 ably held in place in any suitable manner.

trodes or carbons, as most clearly shown in

BRI ~--%eferencé-,é,is'n ‘M’ designates a carbon-
' . ‘

holder provided with sedts adapted to re-
T have shown the hold-

ers M’ arranged to receive six blocks G’ and

. carbons E'; but it is cbvioys phat thd holders
. may be constructed to receive any desired

number of blocks G’ or carbons E’. - The
blocks G’ may be independently and remov-

At 1ts upper end

the engagement of the rib or-

}
' block G’ and arranged to bé swung over a lug
|

as desired, and accordin he
the ¢harge delivered to the furnace-chamber

serew A, tapped through strap N’ and bear-

ply loosening up on set-serew Q' 'and swinging
with respect to ving bloc
&', carrying a carbon, free to drop out of
place, and. the carbon.or electrode may be

ing up on set-screw I/ and then- sliding the

‘or electrode or a head G’ without. disturbing
‘any of the other parts. - From this construc-
tion I am slso enabled to 1ncrease or reduce

rection and out through a slot or opening T
“in'the roof or an extension W’ of the roof of

hopjper or casing B or-the extension W

I have shown 4 convenient arrangement

wherein a strap N’ (see Figs. 8 and '12) is

hinged or pivoted, as at O’ to a lug formed on

or extension P’ formed on head M’ A set-

jo.

ing upon lug P’, serves to draw the head G'

__ﬁ]?ﬂll}r'- &lldefﬁclﬂ\llﬂy ilth p] ace fi-l'ld contict "
1n its seat 1n head M. | ]

From the foregoing description it will be
seen that any individual carbon or electrode
may be readily and quickly -removed or re-
placed without disturbing the others by sim-

75

the yoke or St-raf).N’ out of engaging relation -85_ |
ug ', thereby leaving block
readily removed from the block G’ by loosen-

slab. or carbon B’ laterally out or its seat in

bloek G’: These I regard as important fea-

tures of my Invention, inasmuch as they en-
able me to readily remove or replace a carbon

9

the number of carbon electrodes employed, |
o to the amount of .
1T Z , > LELI1AGC 95
or according to the current employed. -
I will now describe means for al%us;ting the -
inclination of the carbons or electrodes with
respect to each othar or their proximity to
each other and their position with reference
to the furnsce-chamber. | PRI,
Bach holder M’ is carried hy a support, (in-

100

‘dicated generally by reference-sign 8',) said

holder extending in & generally vertical di-
105
the. casing or hopper B. The su{Fpért S'is
Frevided with a rack A? arranged to extend
ongitudinally with respect thereto and to be

r .

‘engaged by a pinion B?, mounted on a shaft 150
(?, arranged to extend transversely of thefur- -
‘nace-chamber and carried inislide-boxes D?,: -

(see Fig. 4,) the ends of said shaft projecting '
thmug% horizontal -slots or opemings ‘E?
formed in the side walls of casing or heppsr 115
B. By imparting rotation to shaif, % & ver--
tical adjustment of support 9= may héeffect- -
ed in order to projeci the carbon or.aléctrode - .
carried by said support more or léss into-the - -
f‘umace*c{lamber, the upper.end of support 8 rz0
sliding through & ‘bearing-support or shide- .

.guide arranged to receive the:same and suit- -

ably mounted in the top plate or roof of the
' X * there~
of, s will be more fully explained heremafter. rzr
Surrounding shaft C? 1s a sleeve made;in see-
tions, designated on the drawings by refer-

“enge-signs F* G2 (See Fig. 2.) Upon the

-adjacent ends of sleeve-sections' F2 G* are

¥

wounted frigtion-roliers H?* arranged to bear 130




L

1O

against the rear or other side of holder &
(mee Fig. 16.)  Also mounted upon the adja-
cent or proxumate ends of siceve-sections K~
{x* are }'}ﬁltes 7 17 each plate being provided
with angle-armas LA M? projecting 1n inelined
relation with respect to cach other and in-
wardly bevond the mner side of support &',
The arms 1% M* of plate J° are spaced apart
from the arms 1* o) of plate K* a distance
sufficient to receive the support & therebe-

-

- tween, and the mne.. ends of arms 12 M? of

5

35

40

50

55

60
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plate J2 are respectivisy bolted to the inner
ends of arms L* M? of plate % the sceuring-
bolts pelng mdicated at- N* O Mounted
upon eacn of the bolts N* (* (see Fig. 16) are
bearing-rollers * (3%, arranged to bear against
the inner side or surface of support &, In
order to still further insure a firm bolting to-
oether of the plates J* K7 said plates are pro-
vided with outwardly-extending projections
R?, suitably bolted together, as at B,

From the foregoing description it will be

seenn that by rotating one of the sleeve-sec-
tions F? & sucih rotation 1s imparted to the

other of said sleeve-sections, and the support
S is rocked in one direction or the other ac-

cording to the directfion in which the sleeve-
section is rotated about the bearing of said
support upon rotlers H* as a fulerum, while
at the same time réemaining held in place be-
tween the arms 1?2 M? and befween the rollers
P Q% engaging the samie on the Inner edge
thereof, and rollers 2, engaging the same on
the outer edge thereof. o

- Rotation may be imparted to shaft C* and
to the sleave-sections i G* in any suitable or
convenient manner. = A simple arrangement
iz shown wherein worm-gears A3B? (see Fig.
2} are respectively mounted upon said shoft
and said sleeve-section ¥*, said worm-gears
meshing with and driven from worms C° D5

‘The woerm (8 is driven from & hand-wheel E°

through the intermeshing gears £¢) and simi-
larly the worm D?® 1s driven from a hand-
wheel (* througli the intermeshing gears H?,
all of these parts being suitably journaled or
mounted in one of the slideﬂbiocks D* in
which the sleeve-sections and shaft C* are
journaled. o T
i'rom the foregoing description it will be
seen that by manipulating the hand-wheel G*
the shaft (* is rotated to vertically adjust the
arbons or electrodes, and by menipulating
the hand-wheel & the sleeve-sections ¥? °
are rotated to adjust the angle of inclination

of the carbon or electroce.

As above stated, the shaft C* and the
sieeve-sections I'? (37 extend transversely of

the casing or hopper B _&nd_pmject through

slots or openings E* and are journaled or car-
ried in shde-blocks D2
or boxes are mounted to travel horizontally
upen beams J¥. (See Mig.6.) Keference-sign

K3 designates racks suitably supported in

These slide-blocks

— . —— el A e e e ——

!
!

I

l

1

S ) . . R § . ! ,
will he seen that the electrodes

819,284

1/, mounted upon a shaft A* and o whach
shatt rofation may be imparted in any suit-
able manner-—ae, for msiance, by meansof the
hand-wheel N°  From this ceseription it
o7 earbon-

‘ ly. . ftwillalso
pe seen from the foregoing description that

nolder may be adiusted laterally.
T

the vertical, lateral, or nclined adjnstments
ave whollvindependent of each other, thereby

enabling corresponding and independent ad-

justinents of the carbon or elscirode to be
made. |

- in practice ! prefer to empley two or more
supporte and carbon-hoiders and sobs of car-
bons or electrodes, and the adjustments

above described enable me to independentl

adjust each set of carbons or eiectrodes with

reference to the other, and this I regard us

an important feature of my invention, as it
enables me to quickly adjust the reiafive

- posifions or proximity or inciination of the
sccommodate any

electrodes or carbomns to :
desired charge or any desired: condition of
electric current emploved. In ¥ig. 2 I have
somawhat exaggerated the angie of inelina-
tion of the electrodes in order to tilustrate the
principle of operation of my mvention ip
respect of the relative acdjustments sabove
mentioned, and consequently as shown in

-
LS

said fheure, said carbons or clectredes do 1ot

projsct o the distance wituin the furnace-
chamber that said electrodes wil occupy
when the plant is i operation.
the electrodes occupy a more nearly vertical
position than that shown in saxd figure. 1
have shown oniky two carbon helders and

supports, and the feregoing deseription of

parts applies to either of such nolders and
supports, as the construction and arrange-

mentthereof andof theaujusting mechanism

therefor is the same 11 each case.

T have aboveexplained that the upperends

of the supports 8 project through slots or
openings 1n the top plate or rocf of the casing
or hopper B or extension W’ thereof. The
slots TV and the extensions W' are, as shown,

of just sufficient extent or width to ireely ae-

commodsate the upper ends of the supports.
In practice I arrange the projecting ends of

‘supports 3’ to project through insulsting

blocks or plates B4, suitebly trunnioned or
journsled, as at C* (see Higs. 14 and 15,) m
slide-guides A* said slide-guides being mount-

| ed to slide freely along or lengthwise with re-
spect to the slots TV, By this consiruction

not only are the supports 8 insulated, but
the swinging movements thercof during their
adjustments are accommodated. In prac-
tice the insulating-bearings B¢ are of porce-
n1n, o |

In order to cover the slots T E* while per-

mitting the swinging movements or adjust-
. N

i

ments of supports &/, 1 provide & series o
cover-plates 13, suitably hinged or pivoted

convenient relation to be engaged by pinions | together, as clearly shown, in connection with

& .

in practice
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" burning the-same out under the intense heat

-_a{:-*éf_t}t’_T’,-so'-’af‘s_f,;b,be ‘Eilded up or to be drawn
“out-in-accordance Wi SY '
.- ments-of 'said supports, thereby forming . a
- ~'cover for:the slots T in whatever position of
-5 -adjustment said supports are moved into.-
s in order to enable the carbons and their
- holders and supports to be shifted or adjusted-
- “3nto.pearly vertical position without inter-
 .ference of the projecting ends of the supports
't ' with the stack D, I prefer o provide said
-~ holders S’ at some convenient point inter-
-~ mediate their ends, as indicated at K*; with a
 -bend or offset, as clearly shown in Fig: 3. .
. :Inorder to efficiently maintain the carbon-
“15-holders and their supports c¢ool, so as to avoid

~ ~to which they a

—p

»

th the 'SWingiIIg ‘move- .

e T wre subjected, I provide said' |
- supports with channels or ¢chambers ¥* G*, |

819284 - - .. B

lowered, and the furnace-chamber shifted or
moved along the tracks F, -and the hinged
bottom of said furnace-chamber opened, and
the chamber cleaned out.” By reason of the .
independent-adjustments of thé carbons or 7o
electrodes I am enabled to constantly main-
tainthe arcat thelower endsof the electrodes.
T am also enabled to so rejutively adjust the
carbons as to.cause the same to be consumed
or.eaten away in-unison, thereby maintaining 75 ...
“constancy of are and securing more uniform -
results. T Lo
. It will be seen that, by the method of hav- -
ing the electrode-operating mechanisms en-

proved construction is obtained. - Such con-
struction enables the casing to be made sub-
“stantially closed throughout its surface with-+

. extending throughout the length thereof and | out any holes or openings therein, so that the
20’ communicating with each other within the | air within the casing-is retained therein.. It 85 °
" hollow chamber H* of holder M’ Cand. I ar- | is advantageous to so confine a single body of

. vange a suitable hose or other connection N*

25 ing medium. Inthis manmner I dm enabled
- to maintain the entire holder and its support
" cool throughout the entire length thereof. -

- - 'The leading wires of the electric circuit are |

. suitably eonnected by clips or’ in any other
30 convenient manner, as atR* to copper or

- othér condueting-strips 8% - These conduct-
' ing-strips extend longitudinally along the

. supports S’ and at their lowerends are bent
“* outwardly and suitably clamped by means
35 of elips'T% orotherwise to the holder M/,

" Of course it will beuriderstood that the ad-
~‘justing-gearing should be suitably and prop-
- erly insulated in“order to prevent short cir--
.cuits and to protect the attendant from re-
- 40 -celving a-shock when the hand-wheels G, E{’, ;
~ -or N*® are manipulated. ~The particular ar--
~rangement of insulation for accomplishing
" this result; however, may be readily arr'angég
45 ‘part-of my present inyention. . .

-

 propeérly adjusted and current turned on to

}

- . ray _ hose or other connection N* | air within the casing, for the reason that such
Pt torespectively communicate with a source | -
“..of supply and exhaust of a circulating or cool- -

confined air becomes.deprived of its oxygen, ~ =
whereby the electrodes are less subject to . - -
oxidation. Moreover, there is-less oppor- go
‘tunity. for circulation of air within ‘the fur-
‘nace, so that such-air constitutes a betterin-—-.__
sulating ‘medium.. 'In additicn to this the . N
closed casing construction prevents' cold air.
currents from striking and injuring the heated og
parts and also preveuts heated and noxious
gases from “entering the room in which the
urnace is located. "~ - - 0 o
in a copending appheation executed July

14, 1902, Serial No. 116,669, 1 have described roc
2 method of operationin which the charge 13
delivered t‘oat%g furnace in a highly-heated
condition. The present invention 1s de-.
signed for wuse in connection with such

“method, Wig'ds not limited or restricted ros

themto Tﬂe“advantage arising from de-
livering a-highly-heated charge to the elec-

‘tric furnace:is that smaller current-is.re-

rquired: to ef?e‘g:t- .-‘!;_}fge'melt.ing, fusing, or con--——.

- & 1

. L P - L3 -y s o --- "I_i1 V&I‘Sl{)n}_ﬂ_ RS : : IIO
...~ 'In operation the carbons or electrodes are.|

-~ While T haveé whown and described specific
constplictions’ as ‘operative embodiments of

- _establish an arc therebetween. - The material | the'féatures ofmy invention, I do not desire -
' - to e limited or restricted thereto, as many .

_or.charge is then delivered through the open-:.

so.ing R’ and spout A® into the space between
- the electrodes and under the influehce of ‘the
_ heat generated is fused-or melted and con-
T ertedinto catbid. oo
* By the adjustments above described the
g5 relative positions. of  the carbons or- elec-

-

. trodes, their relative inclination or proxXimity,

- may be adjusted to accommodate the charac~
- ter or quantity of the charge supplied or the
~ " character ‘or quality of current employed.

‘60 The fused;or molten mass is tapped or with- | .

“ghrawn from the furnace-chamber through the
fischarge-openings A’. When the furnace-
- chembser becomes clogged for any reason, the.

rrent is shut off, the electrodes raised until |

-bodymg t

|4

'?%ﬁﬁt_i_q_lgﬁ;ﬂﬁtl changes in the details of con- 115
struetion dnd arrangement would readily oc- -
-cur 16 persons skilled in the qr- and still fall

41 within the spirit and scope of my invention;

-

<. Having now set folrth.ﬂ the object anﬂi;’;}gi'r'. 120

ture of miin‘(entiqn angl a construetion em-
he principles thereof, what I claim |
“as new and useful and;of my owst invention,
“and desire to secure by Letters Patent;is-~ .
1. In'an electric frnace, a furnace-chan- 125
ber, electrodes projécting intoaid ¢chamber, .
means for adjusting the inclination .of said
‘electrodes, independent means for adjusting
-said electrodss laterally, and means for ad- -

i ‘clear of the furnace-chamber, the ram G is }ijusting the é’r tent-of projection of said elee- 130.
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, chémber, all of said

clamp said carbon to said bloe
‘the purpose set, forth. ' :

A s a4
- .1-1_ -

trodes into said chamber, as and for ti U
pose set, torth. -
2. In an electric furnace, a furnace-cham-

ber, a plurality of electrodes arranged to pro-

ject mto sald chamber, means for adjusiing
the relative inclination of said electrodes,
means for adjusting the proximity of said
electrodes, and means for adjusting the ex-
tent of projection of said electrodes mto said
_ ' adjusting means. being
mdependent of each other, as and for the pur-
pose set forth, - |
3. In an electric furnace, a furnace-cham-
ber, an electrode arranged to project into said
charaber, said electrode, provided with a'seat
or recess, a block having a seat adspted. to re-
celve said electrode, a lug formed in said seat
and arranged to be received in said recess,
meaus for clamping said electrode in seid
seat, and o holder arranged to.incase and S1T-
round said
forth, | |
4. In an electric furnace, a carbon-helder
provided with seats, blocks arranged to be

removably received in said seats, and means
tor clamping carbon slabs in said bloeks,. a8
-and for the purpose set forth. -

5. In an electric furnace, a carhon-holder
having seats, blocks. arranged to he remov-
ably received in said seats, means for elamup-
g said blocks in said seats, and a earbon for
each block, and means for removably clamp-
ing said carbons in said bleeks, ag and. for the
purpese set, farth. | _ - o

6. 1n an electric furnace, a carbon-holder
having a plurality of seats, a block arranged
to be received in each seat, a strap connectad
to each block, meéans for removably clamp-
g said straps to said holder, whereby ssaid

blocks may be independently rem oved, and g

carbon arranged to be removeably received in
each block, as.and for the purpose set forth.
7. In an electric furnace, a holder having
seals, a lug er projection associated with
each seat, a block arranged to be received 1n
each seat and provided with a pivoted strap
arranged to ke received over a lug or projec-
taon. upon said holder, a carbon, and means
tor removably clamping said carbon in said
block, as and for the purpose set forth.
8. 1n an electric furnace, a carbon~-holder,
a block adapted to.be supported thereby,
snid block
adapled to be received in said seat, & clamp-
mg-plate arranged to be applied to said car-
bon, and a set-screw tapped through said
block and engaging said cla.mvi)ing—plate to
Xy

9.  In'an electric furnace, a carbon-holder,

? block arranged to be removably supported
and provided with a seat, said seat
having a recess, a earbon. adapted: to be re-

thereby

cerved in said seat, a’clamping-plate adapted

block, as and for the purpose set

vrovided with a seat, a carbon

as and for

[ T TIFERr PR
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means, where

]

A ¥ W
l:'?u vid g'ﬁ:

+ b0 be received in said recess in position: to be

applied to'ssid carbon, and a set-serew tapped
through said block and bearing against said
clamping-plate to clamp said carbon to said
plock, as and for the purpose set forth.
10.in an electric furnace, & furnace-cham-
ber, an electrode operating therein, a holder
for said electrode, a support for said holder,

said support provided with rack-teeth, and

gearing arranged to e‘ng&ge sald rack-teeth to
longitudinally adjust said support, as and for
the purpose set forth. o '

11. Inan electric furnaee, a furnace-cham-

ber, an electrode, a suppert therefor, means
tor engaging said support, and worm-and-
screw  geering fer rocking said engaging
| %y sald support may be tilted,
as and for the purpose set forth. |
12. Inaneleetrie furnace, a furnace-ehan-

70

73

80|

ber, an electrode, a support therefor, a shaft,

bearings swiveled on said shaft and .arranged
o receive said support therebetween and to
engage the seme, and means for rocking said
bearings to-adjust the angular position of said
Support, a8 and for the purpose.sat forth.

- 13. In anelectrie furnace, a.furnace-cham-
ber, an electrode, & support thetefor, a shaft,
plabes carried by’ said shaft apd having angle-
arma arranged to: embrace and form: a8 bear-
ing for said support, and means for tilting
seid arms, as and for the purpose set forth.

14. In an eleetrie furnace, a furnace-cham-
er,an electrode, & support therefor, suitably-
journaled sleeves carrying plates, angle-arms

carried by said-plates, hearings respectively
‘mounted upon said

sleeves and: arms and ar-

‘ranged %o respectively engage said support on

90

95

100

opposite sides to form: bearings therefor, and -

means for rotarily adjusting said sleeves to.

tit said support, as and for
forth. - | -

15. In an electric furnace, a furnace-cham-
ber, an electrode, a sup
with a rack extending

the purpose set

wngitudinally thereof,

8 sleeve mounted

& transversely-journaled shaft carrying a pin-

on engaging: said racl,

upon- said shaft and carrying bearing-points

arranged to embrace and engage ssid sup-
port, and means for independently rotating
saidd shaft and
set forth.

ings arranged to embrace and maintain said
sipport, a shaft upon which said bearings are

‘ounted, journal-boxes for said shaft, and

means for laterally adjusting said journal-
boxes, as and for the purpose set forth.

17. Inan electric furnace, a hopper or cas-

yort therefor provided

sieeve, as and for the purpose -
; _ | g

16. In an electric furnace, a firnace-cham- -

per, an electrode, a support therefor, bear-

105

110

120

ing, afurnace-chamber comimumeating there-

with, an electrode, a support tiierefor, a shaft
trensversely journaled in said hopper or cas-
g and carrying bearing-arms arranged to

\ embrace and. maintain said support, slide-

123
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boxes in which said shaft is mounted, and | the other side of such holder to form addi-
means for adjusting. said slide-boxes, as and tional bearings therefor, said arms carrying
{or the purpose set orth. o bearing-rollers, and means positively acting

. 18. In an electric furnace, & hopper or ¢as- | OR said arms$ for tilting the same, as and for
g Ing provided with & smoke-stack, & furnace- the purpose set forth. - S O
chamber, o1 electrode supporked in said hop-'|~ 29 1 an electric furnace, AN UPpet portion.

L . " . : L i -

'Eei; or casing and projectinginto said cham- | OF casing having su ports for a pair of elec-

ber, a sypport for said electrotié, means for | trodes, furnace - ghamber Jaterally remov-

T L

adjusting the inclination of said support with | able from beneath the casing, & pressure de- =

. !-_,‘

"~ fo Te erence to said chamiber, sald support hav- vice for glevating said member against the 75

“ing ‘an offset or:bend in the length thereot casing, and mean- for withdrawing the elec-

whereby clearance 18 left for the stack, as and trodes out of said eornace-chamber to facili-
. for the, purpose set forth.. . =~ - | tate 1ts removal, as and tor the purpose set
" 19. Inan-electric furnace, & hopper or cas- forth. I -
15 Ing,a fui'ns;ce-.—chamber_cﬂmmunica,ting there- | 26..Inanelectric furnace, an upper portion 80 -

with, an electrode,  support ‘herefor, said | or casing having a palr of electrodes, a lower

. hopper or casing providec with a slot oropen- | member or furnace-chamber 1nto which sald

_ing through which. said support projects, & olectrodes project, and meehanism wholly 1n-

" glide-guide for said support, and means for | closed within said casing for adjusting said
20 adjusting the position of said support, as and | slectrodes, as and for the purpose set forth. .85
: forthe lp.urp'ose ot forth, =~ | 97. Inan electric furnace, &l up{)er portion

90. In an'electric furnace, & hopyer, a fur-| or casing having a pair of electrodes, a lower

-nace- chamber, an electrode, a support for | member oOF furnace-chamber mto which said

saud electrode, said hopper rovided with a electrodes project,. nd mechanism wholly
25 slot, a shde- cuide nounted to move along ‘holuded within the casing and operated by 90
- said slot, o bearing - block journaled 1n said | shafts extending through the walls thereot
slide-guide, said support. operating loosgely | Tor adjusting said olectrodes, as and for the
~ through said bearing - block, and means for | purpose set torth. S o
 adjusting sad support, as and for the pur- | 20 T an electric furnace, an uppel portion
30’ pose set forth. . 4 or casing having a pair of electroc es, & Jower 95
] " 91, In an electric furnace, & hopper having | member or furnace-chamber into which said
A 'sl_ot*()r'-openiﬁg therethrough, a furnace- electrodes -project, and mechanism wholly
“chamber, an electrode, a support for the lat- | inchided within the casing and operated DY
~ ter, said support projecting through said slot ~onceniricshafts extending through the walls
g5 ob opening, Means for ndjusting said support, thereof for adjusting said olectrodes, as and 109
22 nd means operated by the movement of sald | for the purpose set forth. * |

. support into &djuStéd*pOSitiOH for constantly | 29. Inan olectric furnace, an upper portion
L :_}namtaining said slot or-opening closed, as | Or casing having a pair of electrodes, a lower
N “and for the purpose set forth. = - N member OT turnace-chamber 1nto which said.
40,22, Inanelectric furnace, & hopper having electrodes project, and mechanism operated 105
g slot or) opening therethrough, a furnace- by. concentric shafts for tiltiniand a(})j'usting '

e purpose set

chamber, an e ectrode, § sUpport tor the lat- | said electrodes, as and for b

+ fer, a slide-gulde arranged to move along the | forth. - - - _
- slot. or opening in said hopper and. adapted | 30 1 an-electric furnace, an upper portion .
45 to.redeive said support loosely therethrough, | or casing having a pair of olectrodes, a lower 110
. means for adjusting said support, and a flexi- | member oT ,fummeec}mm‘b'er into which said
ble cover connected to said slide-guide and | electrodes project, and mechanism o erated .

operating to closes: id slot or opening in what-- by concentric shafts for tilting and a justing .

ever position said support 1s shifted or adjust- | sald Jlectrodes longitudinaiiy- and. rotardy;

o ed, asand for the purpose set forth. .« and for.ihe purpose set forth. ~ . 0TI

=77 93 Tn an elegtric alrnzwe,- an electrode, a | - 31, Tnan electrié furnace, an ﬁpperportion

| .;*-;upport-tlwrefor,-’ﬂ. shaft, said holder Learing | or casing having pair of elevtrodes, 8 lower.

upon said shaft, plates mouftted upon said. member or furnace-chamber nto which said

~ ghaft and each havin arms arranged to ex- electrodes project; mechanism .opel'&t-ed.“-lif‘j-'

cs tend beyond said holder, the arms of eme concentric shatts for. adjusting said elec- 12¢
- plate being-connecited to the armsof the other | trodes, and means for laterally adjusting sald-

in' position to form additional Dbearings upon shafts, as and for the purpose seb forth. -

. the oppusite side or face of said holder, and | 22. In an electric turnace, an upper portion
means for -turning tho haft to adjust the | or casing having a pair of electrodes, & lower
6o same rotarily, as and for the purposeset forth. | member or fymace-chamber intod Mick sald 123
S0 24, In anvelectric furnace, an electrode, a electrodes project, and mechanism disposed

“support therefor, a shait. having rollers within. the casing and gdjlls-table laterally
| 1]:1_01111te:d_ thercon and arranged to- form & | whereby the olectrodes. may be shifted intoia
Hearing for one side ol said holder, arms car- gubstantially ver,t_;iéﬂ;ﬁci_sitioﬁ;_a;s and for.the .

- 65 ried DY said shatt arranged to project beyond | purpose set-forth. - T

o
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35. in an electric furnace, & casing, a pair
of electrodes, an epening in the casing thre ugh

A

which portions of an electrode project, and
means for closing the space of sald opening
which is not oceupied by said electrode, 2s
and 67 the vurpose set forth. |
54. In an electric furnace, « pair of elec-
trodes, and - mechanism for laterally, longitu-
dinally and rotarily adjusting the same, 2s
and for the purpose set forth.

casing for laterally, longitudially and rota-
iy adjusting the same, as and for the pur-
set forth. o |

in an electric furnace, a melting-pot,

T
i

an enlarged casing above the same, electrodes

inciuded within the casing,.and mechanism
for adjusting said electrodes arranged in off-
set relation with respect thersto, whereby
sulc eiectrodes may be shifted into a substan-
tiaily vertical position adjacent to one an-
viher, as and for the purpese set forth.

37. Inan electric furnace, an upper portion
Or casing having a stack, and a pair of elec-

trodes, o lower member or chamber into

which said electrodes project, supports hav-
ing laterally - offset portions, the electrodes
being mounted on said laterally-offsct por-
tions, wherebv a movement, of the supports

| 1nto proximity to the stack moves the elec-

trodes inte proximity to each other, as and

' tor the purpese set forth.

36. Inanelectric furnace, an upper portion

- or casing, a lower membertor furnace-cham- -
85, In an electric furnace, a pair of elec- -
irodes, and mechanism included within the

ber removably located beneath said casing
ana having discharge-openings in the side

therect, & complete system of electrodes all

supported entirely from the upper casing and
out of contact with the lower casin , and a
truck for Iateraily removing said Farnace-
chamber, as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 19th day of July, 1902, in the pres-
ence of the subscribing witnesses.

HERMAN P HARTENSTEIN.
Witnesses:

& O BSEMPLE,
SE DAHE?.
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