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ELECTRICAL HEATING FU RNACE
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(Nomodel) SR

To a/ZZ whom 27, mw J concern:

o " Beit knownthatI ARTHURH EDDY amtl--'
R _--zen of the United States residing at Wmdsor

~ in the county of Hartfmd and . btate of Con-
. g necticut, have invented certain new and nse-
o ful Improvementq in Electrical Heatmﬂ'-Fm-_
- naces, of Whlch the followmn' is a speelﬁca-__

""’[1011 S . P
o Thls mventlon 1elabes to those furnaees 111_
-whlch a high degree of heat is obtained by
theflow of electrma,l curl ent throu frh hlfrh-re- |

- misting conductors. "

L. 20

7 verse section taken across ’ohe conductors and -
- - envelops, showing a side elevation of one of

The object of thls mventmn is to p1 ovlde'
a 51mple and efficient furnace of this nature |
15 whiech is particularly adapted for the purpose
- of fusing refractory substances, such: as en-
S amels, upon more or less refractory bodies,
~ . such as pieces: of clay or metal, without heat- |
~ ingthe bodies enough to destroy their texture
,and without preclpltatmﬂ' deleterious or dis--
-__(3010111:10* matter upon the fused substances.
The mventmn resides in a furnace having
terminal clamps connected with the electrlcal;
circuit and holding high-resisting electrical |-
~z5 conductors that are euveloped in a refractory |
- material which will prevent the disintegra-
~ . tion of the conduetors and prevent ﬂuetua— _-
ST --'_-a,twns of the temperature., .

Figure 1 of the aecompanylnw dramnﬂs

shows a horizontal section of a furnace tha,t
. embodies theinvention. .
 verse section of such a furnace.
~ - plan, on largerscale, of one of the clamps for
- holding the conductms and the refr actoryen-
velops for the conductors.:

~theclamps; and Fl g. 5isacross-sectional view

- velop.

- “taken through the clamps and oneof the high-
-163151:&1106 conduetms .fmd 113<= reflaetm y en-a-

The furnace 1 can be bmlt any reqmred size

IR ;'_-and any desired shape and the walls may. be
. made of any suitable material.
openings 2 in the opposite walls of the fur-
~ mnace shown are the clamps 3, which hold the |
~ ends ofthe h1gh resistance cond netors 4, that
. extend across the interior of the fmnace !
- These clamps may be made to hold any de-
sired number of conductors, which prefer-.

‘Fig. 4 is a trans- -

Fig. 2s5hows atrans-.;
TFig. 3isa

- Placed in

‘employed.

employed.

Urrep States Patent Orricr.

desu'ed number of paws of elamps may be_ o
‘Thecircuit-wires18are connected .
| with the clamps, so that the current flows in 55
ﬁparallel through the carbons held by each ===

pair of cla,mps, which pairs of clamps are

Sec-

joined in series to better enable the heat to
.-be graded. The body of each of these clamps
|is hollow and is provided at each end with a
| -:mpple 5, those: mpples at one end being con-
‘nected mth a water-supply pipe 6 and those. .
at the other end being connected with adrain-
| pipe 7. Any common means may be em-
-ployed for foreing water through the cla,mpsf-i
for the purpose. of keepmﬂ' them cool.
‘tions of rubber hose. 8 are employed in the =~
"'clrcnlatlnfr system to plopelly msulate the_..-‘.-f
_clamps o ~ S
- The clam p- bodles are promded mth mor-
‘tises 9, in each of whichis a ela,mpmn'-;[a,w 10. -
After the carbons 4 have been placed in the =
| mortises beneath the jaws plates 12 are forced

6o

down by set-bolts 13 for causing the Jaws to e

_ﬁrmly clamp the earbons.

‘In the body of the clampé .310111.'1(1 each

carbon- -opening, is a socket 14, and supported «
by these sockets are the tubular envelops 15,
‘which extend from clamp to clamp across the
furnace and inclose the carbons.

The sock-

80
‘ets are made sufficiently large to permitthe

Parts to expand and contract without break-

carbons and the porcelains.

section..

ing the tubes and still’ keep the ends of the
| tubes substantially sealed. These envelops
are preferably formed of round porcelain
‘tubes having a somewhat larger interior di- R
.ameter than the diameter of the carbons,.so0 =
that there W111 be an air- Space between the
The carbons.
and the porcelain-tubes are circular in ¢ross-
Any othershape, however, couldbe =
The tubular. envelops may be -

90'? _.

formed of other reflactory materlals thau_f. L

jporeelam |
The clamps are tapped on- the outer faee | |
and prowded with set-screws 16 for. clampmﬂ* L
the terminals of the circuit-wires. a

‘Bricks, tile, china, or articles of a sumla,r R

‘envelops of the conductors and subjected to =~
‘the heat generated by the flow of electricity -~ -
~ ably are carbon-rods, those shown being ar- | through the resistingconductors in suchman-

‘nature may be carried by any suitable means o
‘into this furnace adjacent to the refractory

R rang ged for th1ee, four, and ﬁve earbons Any | mer as 130 fuse any enamel or materml Of hke,_; -




- Y

o .,_character w]nch ma,y havc bcon appllod to'
. them either in a solid, powdcred pasty, or
| The hcat eniitted from the

furnace is s0 intense and so directed that the

10

plastic condition.

enamel is fused without affecting the condi-

tion of the article to which the onamol 1S ap-

plied, the articlenot remaining in the furnace

 a sufficient length of time to bccomo heated
‘through. The clamps may besoarranged that |
thearticle asit passesthroughthe furnace may |
~besubjected to a wradudlly-lncrcasmﬂ' tem- -
-~ perature.and then to a gradually-decreasing | |
- temperaturein order to effect the best results. | conductors, refractory tubu]a,r envelops en-
 Any common means may be employed.for
feeding the articles continuously through the

-fnrnacc or for passing them in a,nd mthdraw--

ing them at the same end.

25

45
R -_:-:thc efficiency of tho electrical apparatus..
- .enveleps having g

~ than theinterior conductors require a higher
| 'voltage to cause a proper flow of cu rrent; but _-
by reason of this resistance a smaller- a,mouut_

pacity.

" "_;plant isincreased.

The em ployment of the rcfractory en VGIOPS |
' bmatlon of high-resistance conductors, cir- -

cuit-terminal clamps holding the‘ends of the
.conductors; refractory tubular envelops en-
tirely surrounding theconduectors-and held-by
-and in electrical connection with the clamps,
an alr-space betwccu the.conduetors 4nd the
envelops, and means for keeplnn' thc cl.a,mpsf
cool, sub%tantmlly as specified.” L 85
-8, Aneleetrical lleaunﬂ'-furnacc havmn'cx-f_ MR
jgtcrlor walls, cireuit- tcrmmal clamps located
in the walls, high-resistance conductors: held
Dby and in’ electrlcal connection “with. ‘the
c]amps, refractory tubular: onvelops \rhlch'
‘when cold are 1nsu]a,1;ors buat when in use be- -

: -"provcnts the disintegration of the carbons__;
and the. consequent preclpltation upon the.
- fused enamel of the ash which would result
- from dlsmtcﬂ'ratlon also the chann'cs of con-.
_lductlylty tha,t, Would follow a dlmlnutlon of
the cross-sectional areaof the carbons.
._,cnvclops also assist in maintaining an even .
degree of temperature, as they protcct the .
“.carbons from the cooling effect of drafts of |
- air.gnd the consequent ch&o ges in the degree .
of. their conductlwty and hcat-cmlttmw Ca- .
By the employment of the rcfrac-_
- tory envclops of this nature for the carbons
~ the fused enamel is protected from the ashes | |

. of thedisintegrating carbon, theheatis main- | come conductors, the tubular envelops en-
-' Ttamcd umformly, ,a,nd the cﬁclency of the .
 These envelops are pref—-‘;
- erably. formed of porcelain; but they may
 be.made of some similar clay material, and
 thesesubstances,while non- -conductors undor”
- normal condltlonc bccomc fair conductors
.}},ftcr being heatcd to a hwh dcgrec. . Inthis
_iurnacc a,ftor tho dcsu‘cd tcmpcmturo has |
“been reached the carbons may be removed
'_ ;from tho clrcmt the envclops then bccommm
. ';_Ilhcconductors bho voltage increased, and the.; |

amperes reduced, thorcby favorably cffectmrr -
Thc |

greater speclﬁc resistance

of current will produce the desired tcmpom-
tur 'Of course the watts are the same,
Tho operation of this.furnace may be con-

tmued with the porcelain” tubes a,]cne, after

thcy become sufficiently heated, by increas-

‘ing the voltage of the current, so that should |
t,hc carbons becomc dissipated or. disinte-.|
grated or ‘entirely removed. the work: Wouldj. |
Ib 1Iseven possmlo to dlS- 1

not bo inter ru ptcd

__ __tho envelops, substantjally as specified.

The_:l.

' _'_.pcnsc Wlth the ca,rbon cond uctors, for by em-
-ploying supplemcutal means for heating the
porcelain non-éonductors when start}mﬂ' -ap
the plant they niay be heated to sucha dcn'rco'-
| that current of high voltage may be passed

through them to kecp thcm lot, and then the

-_'suoplemental means, for hcatlnfr may bere- ..
-moved R S ST

1 clalm as my mvcnt.lon-— -

60"

1. Inan elcctrlcalheatmw-furﬁace thc com-; | | '

bination of high- resistance conductors, cir- 70
cnit-terminal clamps holding the ends of the =

and an air-space between the conduectors a,nd

: '71311‘3157 SUI‘I'OHDdlnﬂ‘ theconductors and held by - o
and in electrical connecblon with the clamps;

2. Inan-electrical heatin ﬂ'-furnacc the com-._- o

| ‘311'915’ SUI‘I‘OUdeﬂ‘ ‘but. scparatcd from tho;'.'-___-?';- |
‘eonductors; and held by and inelectrical con- =
| nection . Wn;h thc cla,mps subotontmlly as

_spcclﬁcd L

4. An clectrrcal hcatmrr-f arnace h..—wm cex-

“cool, high-resistance. conductors held by the =

| elamps, tubula,r bodies which are good elee- -~
trical non-conductors when cold acd electrical =
‘conductors when heated toa high degree, en- "~ .
tirely surrounding and separ: Ltcd from the
high-resistance. conductors, extending across -
the.interior of the furnaco, and held by and. . .
in electmcal connection with the clamps,and =
means for raising the tempcrature of thecon-- -~
| ductors and tubu]ar bodies and transforming
|-the tubular bodies from non- conductors to con-"- '._ L
ductors of elecmclby substontlally as’ spccl-- e

ﬁod

Wanesscs. L
HARRY R. VVILLIAMS
C. E BUOKLAND

;torlor walls, hollow clamps connected mt,h the
cireuit-wires, ﬂmd circulation plpec conncct—jf -
ed with the clamps for keeping the clamps
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