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To all whony it vty concerm:

Be it known that I, FRANCIS JARVIS PAT-
TEN, a citizen of the United States, residing
at New York, in the county and State of New
York, have invented certain new and wseful
Improvements in Eleectric Furnaces, of which

" the following is a clear desciiption.
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My invention relates to that class of fur-
naces for making calcium, carbid in which
a pencil of carbon or a number of them are
brought to a fusion heat by passing a heavy
electric ¢urrent through them. Itis not ma-
terially different in its essential features from
other furnaces of the same general type, my
improvement consisting mainly in-a means of
extending the operativeness of the furnace
and enlarging its output. It will be under-
stood from the accompanying drawings, in
which— - : : ' :

Figures 1 and 2 represent the furnace in
vertical and horizontal section, the latter
showing more particularly the peculiar sys-
tem of electrical connections used by which
the desired result is attained, which is to
keep & number of carbon pencils in a furnace

. continuously active withont maintaining a
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volume of current-fiow sufficient to heat them
all to incandescence simultaneously.

In both figures a cireular furnaceisshown,
in the interior space of which a number of
carbon pencils P’ to ® are arranged at a suit-
able distance from each other in a circle. In
the vertical section, Fig. 1, only two diamet-
rically oppoesite pencils ave shown, P*and P7,
the others being omitted to avoid confusion
of thedrawings. The pencils are of compara-
tively small diameter or eross-scetion, such
in fact as to admit their being heated to in-
candescence by s current of from two hun-
dred tosix hundred amperes, according to the
size and desired outputof the furnace. The
space between them, on the other hand, is de-
termined chiefly by the distance around its
axis to which the heating action of theinean-
descent carbon pencil extends, the idea being
to make the action as nearly continuous as
possible throughout the mass, the space S S

around and between the penecils being filled-

with the.mixture to be fused except at the
central portion, which is filled with 2 carbon

core K, Figs. 1 and 2, the scle purpose of.
which ig to. occupy the central space or core

-gseparateorinsulated from each other.

of the furnace where the mixture would be

little, if any, attacked by the héat of the sur-

rounding pencils. The cenfral core IL, as
represented, simply occupies a dead space in
the center of thefurnace. It mayor may not;
be conn-eted to the positive poie of the dy-
nameo like the others through. an additional
plate in an independent cirenit to the liquid
commutator. Asthe central core K ieshown
permanently conrected to the negative pole
of the dynamo, some currentwill always pass

55

Go

between it and that particular pencil of the .

- surrounding group which is temporarily con-

nected to the positive pole of the dynamo

63 .

through the liquid cominutator, which is

equally true of all the others when tempo-
rarily cub outof direct cir¢uit by the commu-
tator. = Thewhole is incaged in the usnalway
in a surrounding wall of brickwork I3 B. .
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‘The peneils P’ P® are held in position atthe -

bottom by being let into the bottom carbon
slab C', that forms the floor of the furnace,
and at the top they ate-held in separate me-
tallic supports, which keep them electrically
These
supports are indicated at L L,

The lower carbon slab or floor C' rests upon
an iron support or similar slab F, which is
itself one terminal electrode of the furnace,
the lead T going to one terminal of the dy-
namoD. Thus all the carbon pencils are con-
nected at their lower ends toone terminal of
the source of current. The upper or. free

ends of the carbon pencils are sac gonnected
independently and in rotation to the other

terminal by the electric device shown in Fig.

by reason of the fact that it serves to switch

-the eurrent, however great its volume, from

one pencil i¢ the next in rapid rotation with-
out breaking the current or forming any arc
whatever. In thisfeature asadapted toolec:

tric furnaces les the chief merit of this in-
-vention. -

.. By taking s/ current of 4 given volume, say
three bundred amperes at fifty to one hun-
dred volts, and passing it in guick succession
through a number of carbon registdinces they
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2, which is peculiarly adapted to this purpose -
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can-each in a comparatively short time be .
‘brought to incandescence, and a very much
larger mass of-material c4n be simultaneously -
attacked by the temperatureof incandescence
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than if the current were sent through one
pencil or a small number. Thas: I am en-
abled to construet on these lines a furnace of
considerably enlarged output. ‘The opera-
tiveness of such a system of-course depends
upon thense of my peculiar awitching device
or commutator, which transfers the hegviest

‘currents gradually from one carbon pencil to
the other without interrupting or breaking.

the contintious or steady flow of current in
any way. No device that broke or inter-
rupted such heavy currents would serve the
purpose, by reason of the intense arcing and

flaming at the switches or commutator-seg-:
ments and  brushes that would" necessarily

take'place. Iaccomplish thisresultbyusing
what I term.a “‘liquid” or ““bath” commuta-
tor which I invented many years ago and
which serves the purpose :admirably where
the object is to throw heavy electric currents
rapidly from one circuit to another. The de-
viee will be understood from Fig. 2, where the

. different parts are shown.
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" 'The eight pencils of the furnace, P’ to P¥,
are connected. at their upper extremities, as
shown, each to a séparate carbon plate orslab
§' S*to S8, placed around the inside wall of a cir-
oular tub. This tub, constructed of non-con-
ducting material, is nearly filled with acidu-
lated water,which conducts the current. -An-
othér ¢arbon slab 8" is carried oi & pivotéd

arm centrally swung at the axis of the tub, .

being balanced by a counterpoise or weight W,
anda motor M, by a belt or otherwise, iscaused,
to drive the arm earrying the movable slab
8% at a suitable rate. - On the spindle of the
arm is fixed a conducting-ring or sliding con-
tact, on which a brush I bears, which latter
is connected to the other dynamo-terminal or

opposite the one to which the lower furnace- |

terminalor carbonslabis connected, as shown
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by the cirenits ip Eig. 2. The ring on the

arm orspindle upon which the brush I bearsis -

also connected to the slab 8° which revolves,
and is-thus brought successively into close
- proximity to the several slabs 8’ S* to §° in
- turn, giving the current to €ach of the eight
carbon penclls Th rotation without-any ‘rap-
_ture of current or of cireuit.

Having thus deseribed my invention, what
1¢laim, and désire to secure by Letters Pat-
ent, is the following:

1. In an electric furnace two or more car-
bon pencils connected through independent
electric circuits to a source of electric ‘cur-

' rent; said circuits including a liguid commu-
tator whereby the pencils can be given cur-
rent singly and in groups successively in ro-
tation. ‘ S

2. In.an electric furnace two or more car-
bon pencilg connected through independent

[

cireuits and « liguid commutator to a source:

of electric current whereby the pencils can

| be given current in rotation without rupture

of said current between the source of energy
and the pencils. . :

- 3. In an electric furnace the combination
of 'a number of electrodes connected to inde-
pendent electric circnityand aliquid commu-
tator or switch whereby the current'is sent
successively throtigh the different circuits to

different eldctrddes  substantially as de-

seribed..

Tu testimony that I claim the foregoing as
my invention I have hereunto set my hand,
this 11th day of September, 1896, in tho pres-
ence of two witnesses. '

FRANCIS JARVIS PATTEN.

Withesses:
A. PRESTON COOPER,

A. LEONARD HALL.
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