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JOHN THOMSON, OF NEW YORK, N Y ASSIGNOR TO IMBERT PROCESS COMPANY OF
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ELECTRIC FURNACE

950,87%.

| Speciﬁcation o_f Letters Patent
Application filed May 13, '1_909

Patented ”\*Iar. 1, 1910
Serla,l No. 495 377,

To all whom it may concern;: -
- Be 1t known that I, Joax THOMSON,-{'
citizen of the United States and a resident

of the borough of Manhattan of the city of

New York, in the county and State of New '

York, have invented certain new and useful
Improvements in Electric Furnaces, of which
the following is a specification, reference

belng had to the accompanying dr &wmo's,_

forming a part hereof.
The invention relates more partlculal ly

 to improvements in resisters for electric fux-
- naces and has to do not alone with the con-
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- parts, preferably of

struction of the resister but also with its

arrangement in and relation to the other

- parts of the furnace. -
~ The general object of the invention 1s to

prewde a resister which by 1its construction
and location shall be capable of maintaining
substantially constant current conditions in
and throughout the furnace or melting

chamber.
forming the resister from a plurality of

perimposed above the fumaee chamber and

~which parts are arranged so as to be dis-
placeable with respect to each other or ca-

pable of bemg articulated as a whole 1n order
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In transverse central section. _
plan view with the cover removed. Fig. 4
i1s a view In longitudinal vertlcal section
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that, notwithstanding fluctuations of heat

Or mnem,, a practically uniform intensity

of pressure or intimacy of contact may be

preserved within and between said elements

respectively; by providing for the free es-
cape from the entire surface of the resister

of the heat as well as its circulation to the
by adapting the resister
‘to any of the usual commercial ranges of

furnace chamber ;

voltane or to safe limitations of current
denelty

contmuously -
In the dlawu‘lgs IFigure 1 18 a View 1n

longitudinal vertical section of a furnace

Fig. 2 15 a VleW

embodying the invention.
Fig. 3 is

showing the modification. Fig. b 1s a detail
view, on a slightly larger scale, of one of
the termmals with 1ts metalhc connection

secured thereto, and Fig. 6 is a sort of dia-
grammatic Vlew showing 1n plan how the |

| fined and heated by

the intimacy of the contacts
‘been formulated, the electrical re51stw1ty -

The
| consequence of this is that the expansion

Such object 1s realized, 1n accord- _
‘ance with the present 1mpr0veme11ts by

carbon, which are su-

re-contraction to fall.

“conductor blocks e, hence the effect of
pansion will cause one of the blocks to rise,
as shown in dotted outline, and per contra 1t
and by adapting the resister and | will fall, thrusting the phtes laterally and
1ts eoeldllmtmo elements for a wide range
of ‘1pp11mtmn in any desired capacity ef_

charge whether operated mtermlttently or

resister may be 111111t1p11ed or leldEd as

will be referred to more partlcularly hete—

mefter | -
It 1s contem 1ated that the elements or

-'parts which are employed to form the re-
sister will be made of carbon, and while
the invention is not limited to the use of
| any particular substance for this purpose,
‘the 1mprovements will be explained and de-

scribed with particular reference to a carbon
resister.
eleetrleal purposes and produced by extru-

sion and by molding usually expands and

may somewhat distort when heated. Hence,
if a number of carbon plates are rigidly con-

an adequate electric current the condition of

| the circuit, electrleally will be changed by

the compresemn acting upon the material
itself and also by increasing or decreasing
Or, as it has
will vary mver:*ely as the pressure.

and contraetmn of the resister w 111 1n 1tself

act to increase the difficulty of accurately
controlling the temperature. '

The carbon of commerce used for

passing through them -

60

70

75

80

In the resister the foregoing ob]eetlen is

obviated by forming its elements or parts of
wedge-shaped sections (Figs. 1, 2 and 3),

alternately reversed, so that a dueet rwhi |
and left hand thlust due to expansion will

cause the parts marked d to rise, and upon

In Fig. 4 the parts
or elements which comprise the resister are
parallel - plates which abut against beveled

mamtemmg’ the 1nitial contacts. In the
resistivity is well maintained ; that 1s to say
it becomes feasible, with ordinar y electrical
apparatus, to maintain a practically constant
temperature, and moreover, as the resister

18 thereby receptlve to a umform delivery of

heat units, its endurance is greatly enhanced.
To obtain the. utmost compactness of

structure and thus minimize the loss of heat

by radiation, to use the higher range of vol-

tages, Whereby the operation may be con-

ox-
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manners just described the constancy of the
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ducted with ordinary commercial apparatus,

and to avoid the construction of resister-sec-

tmns of excesswe leno'th Wthh would be
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more expensive and difficult to produce with
accuracy, I prefer to dispose the resister in
the general form of a loop or a series of
loops Tolded back and forth and generally
connected 1n direct circuit. Thus, as shown
1in 1ts simplest form when compounded, the
resister D (Figs. 2 and 3) has a parallel and
corresponding resister D’ having a connector
block ¢" preferably of pure graphite, and
two terminal blocks ¢, ¢? preferably of amor-
phous carbon. Assuming the current as en-
ering at e it will then pass forwardly
through the resister D then transversely
through the conmector ¢’ then backwardly
through the resister D’ and finally out at the
terminal e®. 1In this wise the furnace ¢ and
the melting chamber ¢ may be square in plan
and yet the length of the resister-circuit, and
consequently its resistivity, will be as great
as 1f the furnace were about twice the length
and half the width of that shown. On the
other hand, it the conditions are such that a
lesser resistance is desirable, this compact-
ness ot structure may still be retained by
substituting two additional terminals, as de-
noted by the dotted outlines ¢?, ¢* (Ifig. 3).
In this instance, current would enter, say at
¢, pass through the resister D and out at ¢°;
and entering at ¢*, pass through the resister
D’ and out at ¢*, that is the two resisters
would then be m multiple circuit. Again,
for Turnaces of large capacity, or where still
higher resistivity is desired, a number of
resisters, as D, D’, D?, D* (Fig. 6) may be
double compounded in direct circuit, the cur-
rent flowing as indicated by the arrows; and
still again the resistance of this circuit may
be divided by substituting for the connector
two mtermediate terminals ¢°, ¢® denoted in
cdotted outhines, whence two sets of coni-
pound resisters would then be operative in
multiple circuit, the currents fowing as
shown by the broken arrows.

Lo utilize the heat given off by the re-
sister is a matter of prime importance and
this 1s eifectively realized by the method of
superimposing or suspending the resister
immediately above the furnace or melting
chamber ¢. This can be realized, in a prac-
ticable manner, by supporting the outer ends
of the resister parts on refractory bricks s
(I1gs. 1 and 2) resting on projections of the
turnace walls the inner ends correspondingly
resting on refractories s¢ supported by a sub-
series of refractories rising from the furnace
hearth. It is to be particularly observed
that the refractories just referred to are so
spaced, disposed and formed as to leave free
spaces s* at the ends of the resister, wide
openings s* through the side refractories, a
free longitudinal space s* between the inter-
mediate supports, and lateral openings s°.
In addition, the upper surface of the resister
1s sltuated sufficiently below the lower face
of the cover 0 to leave a free space. The re-

|
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sult of this design is that all portions of the
surtace of the resister, excepting the limited
areas 1n contact with the supporting re-
tractories, are in space and that the radiated
heat 1s free to flow and fill the furnace cham-
ber, as denoted by the arrows z which indi-
cate the flow from the ends and upper sur-
tace, and arrows # which indicate the di-
rect radiation frem the lower surface. The
two dominant advantages are that direct
conduction of heat by physical contact of
the highly heated resister with the brick-
work 1s avoided, and, the flow of heat being
umiform and alike from all portions of the
resister, 1ts electrical resistivity in so far as
relates to the temperature of its mass is more
readily maintained and is morve promptly
responsive to extraneous electrical control.

The mner supports s® are shown (Figs. 1,
2, 3) with upwardly extending portions s
which may be employed when the voltage is
quite high serving as an insulating medium
against cross-currents between the ends of
the parallel resisters. So, too,if there should
be a sensible leakage loss of current through
the intermediate refractories downwardly to
the bath and thence to ground, this may be
avolded by using a refractory arch, as D*
(Fig. 4).

An 1mportant practical detail in elec-
tric furnaces 1s the connection between the
metallic cable and the carbon terminals.
This feature 1s provided for by the simple
expedient of sawing a series of slots 2 in the
ends of the terminals ¢* (Figs. 4 and 5) into
which thin bands of metal, as w” are insert-
ed. These bands are caught together above
w? and their ends preferably project through
the terminals. By inserting boltsw® throngh
the metal bands, above and below, no other
machining of the terminals is required, and
the mtimacy of contact, together with the
area thus obtained, Insures a most perfect
and enduring electrical connection. More-
over, a large surface area of the metallic
conductor immediately contiguous to the ter-
minal 13 thus exposed, quite sufficient under
ordinary conditions to radiate the outwardly
conducted heat without water-cooling.

It remains to be pointed out that in the
aggregate the foregomng elements lend them-
selves admirably to the most important met-
allurgical operations. Ifor instance, if the
furnace is to be used in carrying on the
reaction in the extraction of zine, then the
tree spaces provided for the flow of heat
atford equally effective passages for the
evolving zinc vapor whose exit may he

through the tubular opening « shown in the
cover, and thence to suitable means for con-
cdensing. If it is desirable to withdraw melt-
ed metal from the top of the bath, or to in-
troduce pre-fused metal, excluding the en-
trance of air, then the trapped spout ¢ may
be employed. To charge the furnace or rake

g0

90

1040

105

110

115

125

130




off slags, the openings ¢ are available and
to remove fused metal from the bottom of
the bath 1s the function of the tap spout 7.
ations,

To facilitate the foregoing manipule
or to oscillate and mix the charge, the fur-

nace may be mounted upon a cur ved metallic
casing @ resting upon a suitable foundation

and pI’OVlded “with means to reciprocally

- rock the furnace or hold 1t at any angle
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desired. If, for any purpose, it 1s desu"able-

to obtain a thheI or a lower temperature in
one or the other of the parallel resisters,

this may be readily accomplished as in the
4, where the central
plates of the resister ¢ are thinner than the

manner shown m If1g.

end plates; the etfect of which is to present

ereater resistance 1m the central section and

conse,quently produce higher temperature.
The thermal eﬂimency of this furnace has

been proven to be very high and the endur-

ance of the resister, under long runs at high
temperatures, 18 such that the cost of the car-
bons, comparative to the duty, is ordinarily
neﬂlwlble As usuvally operated there 1s lit-
tle or 10 tendency for air to enter the fur-

nace chamber and hence oxidizing disinte-
place

oration of the resister does not take
to a detr 11"11@11’531 extent; and mechanical in-

ury to or the gradual fl"lttlllﬁ away of the
faces of the resister plates may go on to a
considerable extent without materially af-
fecting or interfering with the oper: ation.

I claim as my invention :

An electric furnace provided Wlth a
1‘8513161‘ of a constant length having a pla-
rality of elements and means for preserving

a substantially constant contact resistivity

between the elements irrespective of expan-

‘510111 or contraction due to thermal changes.
9. An electric furnace provided with a

resister of a constant length having a plﬂ— 1

ahtv of electrodes and (,onstrumed to adjust

tself automatically to thermal expansions
or contractions for ‘the purpose of maintain-

ing a substantially constant 111t1m¢1(33:' of con-
tact between said elements.

3. An electric furnace having a plurality'
of resister elements transversely displace-
able with respect to each other under ch‘mO‘eS

of temperature. -
4. An electric furnace promded with a

resister of a constant length having a plu— |
‘rality of elements at least one of which 1s

automatically movable with changes of tem-
perature to preserve a SHbSL‘lHtI‘LHY constant

intimacy of contact throughout the aggre-

gate.

5. An electric furnace prowded with a
resister having a plurality of wedge-shaped
elements alteumtely reversed whereby any

variation of pressure through the resister
‘may be compensated for by 1*elﬂtwe move-

ment between the elements

]

-meltm

outer ends of

6 An electl‘lc lel"Il‘l.Ce pr ovlded with a

resister of a constant length having a plu-
rality of elements and means for preserving

a substantially constant resistivity between
sald elements, the said resist

7. An electric Furnace provided with a

resister having a plurality of wedge-shaped
elements alternately reversed and Superim-
posed over the melting chamber. -

lectric fﬂlll&(]:. the combination
and 1"ef1"act01‘§r supports for

8. In an e.
oi a 1e81stel

the same prowded with openings for the CIr-

culation of heat.

' er being dls-_
_posed above the melting chamber.
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9. In an electric fumace the combumtmn'

'Wlth the meltmﬂr chamber of a cover there-

for sald cover contmmno the resister which
1S thus superlmposed over the chamber fmd
18 removable with the cover.

- 10. In an electric fumnce the combma—f
‘tion of a resister having a plul ality of e

‘ments, refractories a]onn each side of t
resister to support the ends of the resister :
said cover being
formed with a free space above the resmtel
and the refractories having openings to con-

‘nect the space above the resister with the
chamber ar ound the end% of the 1(,-— -

ele-
1¢

elements ~and a cover,

sister elements | |
11. An electric furnace havmo two par-

._'allel resisters each formed of a plm ality of
elements through which the current passes

80
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transversely connected up 1 series and su-

perimposed over the melting chamber.
12. In an electric ful‘Il‘LCG the combina-
tion of two parallel resmers superimposed
‘above the melting chamber, suppérts there--

for on the sides of the ehmmber and inter-

mediate Supports rlsmg from the furnqm |

hearth. |
13. In an electrlc fnunce the combma—

‘tion of two parallel resisters each. having a
e

he
said elements, and interme-
diate refractories supported "from the fur-
110

plurality of elements, refractories along t
sides of the melting chamber to Suppou t;

| nace hearth to sustain the inner ends of said

elements,
_-opemngs and said inner refractories bemﬂ
spaced apart so as to connect the spaces
above and around the ends of smd e]ement%
with the melting. chamber. |
| ectrlc furnace, the combma—'
tion of a resis

i

sald outer refractories having

14. In an e

ter having a plumhty of ele-
ments and a refractory “arch to support the

same over the melting chamber. -
This specification Slgned and wﬁnessed

l'_.thls llth d‘ty of May, A. D., 1909.

JOHN THOMSOV

SlO‘lled in the pfesence of———
- G. McGranny, o

LUGIUS K. VARM;Y
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