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To all whom 1t may concern: |

- Be it known that I, Feroinaxp E. CANDA,

‘a citizen of the United States, residing 1n

New York, in the county of New York and
5 State of New York, have invented an Ap-

‘paratus for and Process of Mixing Metals,

which are new and useful, and of which the

following is a specification. - ..
My invention relates to apparatus for and
10 a process of making exact mixtures of
~ metals, particularly mixtures comprising
“one or more metals of high melting point.

My invention is particularly intended for

application in the making of various com-

15 pound steéels or alloy steels, from metallic ma-

terials, such as titanium, chromium, tungs-
ten, tantalum, etc. which because of their
high melting point, or violent tendency to
_ combine with air, furnace gases, or other

20 contaminating medium, cannot be added to
or mixed thoroughly with steel by ordinary
methods with ease and certainty of results.
My invention comprises apparatus . for
carrying out the process of my Patent No.

25 813,278, dated TFeb. 20, 1906, for making

. titanium steel, also improvemients in said

~ process. According to the process of that
patent, -titanium-bearing material, such as
~ ferro-titanium, and the steel to which the
- 30 titanium is to be added, are melted sep-
~_ -~arately, the titanium being melted prefer-
-ably in an electric furnace, and then the two
molten masses are united. In practice, con-

siderable - difficulty is found in pouring.

35 molten ferro-titanium containing.a high per-

centage of titanium, owing to the tendency
of the molten mass to solidify before the
pouring 1s complete, and for other reasons,

~ such as contamination of the metal by atmos-

- 40 pheric gases. In pouring, a comparatively

~“~large surface of metal is exposed to the air

=" and with such sensitive materials as titanium.

this leads to formation of oxids, mtrids, ete.
The present apparatus and process pro-

45 "vide means for and a method of uniting and
mixing thoroughly the titanium or other
.material of high melting point and the steel,
before the fitanium or Ihike material 1s

- poured. The resulting mixture having a
50 much lower melting point and being less
~ sensitive to air than the titanium or titanium-
alloy first melted, no difficulty 1s experienced

thereafter in pouring the mixture. The ap--
paratus and process herein described are,

55 however, of great utility in the production
of high-grade steels and the like where ab-

-ty

solute precision in the proportions of the
ingredients 1s essential.

pouring the molten high-melting

metal -which it is to alloy, without exposure
to air. - o
. According to my invention I employ an

the bottom of a pouring ladle, forming a
pit at-the bottom of such ladle. The bot-
tom of the crucible commonly forms one
electrode of the furnace, the other being

the ladle:; and means are provided for rais-

sired, and also for covering over the cruci-
ble so as to confine the heat and prevent

When' the refractory mixture in the said
crucible has been melted and heated to give

| upper electrode: are lifted out, and molten
material is poured into the ladle and caused
pit thereof; the agitation due to the pouring
and- also currents due to difference of spe-

in a - very thorough mixture of the two

"

‘molten masses. . .
"My invention consists in the novel com-
bined furnace and metal receptacle; in the

“with a less refractory material; and gen-
erally in the features particularly pointed

' out in the claims. . -
The objects of my invention are to facili-

points with other metals; to facilitate the
production of preéise mixtures of metals;
and to make the apparatus simple, easily

In the accompanying drawings, I show

L

above -described. LT e
In said drawings Figure 1 shows a ver-

and ladle such as above described, together

with an electrode for such furnace and

means for raising and lowering the .same
and the cover for the crucible; Iig. 2 shows

‘ Under the method

of manipulation adopted the necessity of
g | metal 1s.
precluded, it being melted in a suitable con-
tainer and mixed with the steel or other-

.electric furnace the crucible of which 1s at

introduced from above through the top of

ing and lowering the latter electrode as de-
or minimize entrance of air or other gases..

the necessary heat-margin, the covér and
steel to be mixed with the melted refractory
to mix with the molten mass in the crucible-

in of the large mass of steel in this manner

novel method of mixing a refractory material

tical section of a combined furnace crucible
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tate the uniting of metals of high melting
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understood, and easily handled and operated.

one form of apparatus-constructed for carry-
ing out the process and method of operation -
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a more complete side view of the same parts,
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forming the bottom
‘of the electric terminals of the apparatus.
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on a smaller scale; and Fie. 8 shows a
view of the combined ladld and crucible. -

In said drawings, 1 designates a ladle
mounted upon a car 2 and provided with
ieans for raising and lowering it and for
tilting it, as is customary.

3 designates the metal casing of the ladle,

1 the refractory lining thereot, 5 the main

chamber of the ladle, ¢ a crucible or pit ex-
tending downward therefrom, and 7 a car-
bon bleck forming the bottom of said pit
or crucible and also forming one of the elec-
trades of the electric furnace. As shown the
crucible pit has a much thicker wall of re-
fractory material than the body of the ladle;
and this thick wall assists in retaining heat

and prevents freezing of the inolten tita- |
mum.  The pit being at the bottom of the

metal, and being covered until just before
asting of the steel, access of air to the
niolten titanium is substantially precluded.
The said block T rests upon a metal plate 8
of the ladle and also one
J 1s the other elcctrode of the furnace.
ustomarily, a large carbon rod, se-
cured at its upper end to

head 10 suspended by. rod 11 from 2 cross-

head 12 forming the other eclectric terminal |

of the furnace. Water pipes 18 and 14 sup-
ply water to and carry it away from the
jacket of head 10. Suitable means are pro-
vided for raising and lowering the eléctrode
J. It 15 desirable to be able to raise and
lower it rapidly, and for this '‘purpose T
have indicated a power hoist 15 of the well-
lnown pneumatic-type. Tt is also desirable
te be able to raise and lower said electrode

9 through smaller distances, but with abso-

lute precision and steadiness, during the op-
eration of the furnace, in order to regulate
the action of the current, prevent the cut-
ting of the sides of the crucible, ete.:-and
for this purpose a hand-operated hoist has
been found to be most convenient. There-
fore T have.shown the pneumatic hoist 15
suspended from a crane 16 by means of a
cable 17 passing to the drum of a hand-op-
crafed windlass 19. The operator, stand-
ing with his hand on the crank of this wind-
lass and his eye on the volt-meter mdicating
the current passing through the furnace, can
move the electrode 9 up and down with abso-
fute precision as may be required to keep
the operation of the furnace steady.

20 Indicates a two-part water- jacketed
cover for the cruecible 6; 21 angd 29 pipes for
supplying cooling water thereto and CAITY-
ing such water therefrom: and 23 suitable
holsting means for Ifting said cover out of
the furnace.

Preferably, the seetion of (he cruecible 6
IS square or some other section naving sharp
angles, as shown in e, 3, the trunnions

24 upon which the Indle {ilis hoine so placed ' ing

bag

a water-jacketed

|

venient.

095,421

top '(pl‘efel'ﬂbly on the diagonal of crucible 6,

as shown in Ifig. 3) that when the tadle 1s
tilted the lower-most corner of the crucible
forms a natural spout insuring the complete

emptymg of the contents of the crucible

mto the larger chamber 5.

I do not Hmit myself to pouring from the
ladle by tilting, as shown, but may employ
any convenlent or well-known method of or
means for discharging the contents of the
ladle. Howerver, the tilting method is con-

In the operation of the apparatus, and in
carrying out the process, a charge of the

material to be melted in the crucible pit 6

15 placed therein, the clectrode 9 is intro-
uced, the cover 20 adjusted 1n .position, the
electric current is turned on, and the ap-
paratus operated as an electric furnace until
the charge is melted. The pit or erucible
being of comparatively small volume will
contain but little air and this is soon dis-
placed by the gases given off in heatine up,

| so that the titanium is practically shielded

from contamination. Cover 20 aids ma-
tertally in this preclusion of contamination.
When this has been done, and when all is
in readiness for introducing the further
body of molten metal to be mixed with the
charge so melted, the electrode 9 is raised,
the cover 20 lifted out, and the molten metal
to be added is poured 1nto the main chamber
5 of the ladle. In so entering the ladle much
of the stream will of necessity be cdirected
toward the molten mass in cruecible 6, caus-
Ing violent agitation which is exceedingly
effective in producing thoroueh mixture of
the two masses of molten metal. As soon as
the proper quantity of molten metal hag
been added in this manner, and suflicient
time has elapsed for thorough mixture, the
removal of slag, ete., the mass is poured.

It will be observed that with this anpa-
atus, and by this process, it is easy to melt
i the crucible 6 a definite welght of the
refractory material, and to do this without

oxidation to any material extent. Tt is of

course easy to add a- definite weight of
inolten steel or other metal when pouring
into the main chamber 5; and it being in-
sured, by the very method of mixing the
two metals, that the entire charge placed in
the crueible 6 is melted and mixed with the
further charge poured into the lacdle, it is
casy ‘to determine just what should be the
weight of each charge to give the desired
result. | S

What T claim is:—

1. Apparatus for mixing metals, compris-
g a receplacle for molten metal havinge a
loor and  having projectine  downward
From said floor a crueible pit provided with
an electvode of an electrie heating device.
2. Apparatus for mixing metals, compris-

a receptacle {for molten metal havine a
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floor, and Havmg, pm]ectmg downward. "
from said floor, a pit formmg a melting
~crucible, and means far passmg :-:m electmc-“‘
ceurrent through said p o T
3. nppﬂmtus for m1 mng metals compms-}
Ing a receptacle for molten ‘metal proviaed .
with means whereby it may be tilted to.dis-
~charge its contents, said 1‘906})‘{;&016 cOmpris- |-

Ing & maln mamber
10

N p]ane in- which. ’rhe ladle tilts,

25
“ing a ladle adapted to receive molten metal-

~tom a meltmg crucible of emaller diameter,

“means for raising and lowering an electrode-_
from and into ‘SELId cruclble and a cover for
saldl cmmble o

35

6. Apparatus for mixing metals compris-

*md having a-main chamber and, in its bot-

7 The

mﬂtals hlch consists. in melting within a

st 1b1e recept&clej and by the action of an
‘electric current, one of the meials, and then

- pouring into su_ch receptacle fm already- |

melted mass ¢f a metal to be mmed w1th_

satd- first metal.

8. The pmcesé of producmg mlxtures 'of---_'.

metals,
smtable receptacle by the action of an elec-

for’ receiving ‘mojten:.
et al, having a floor, and a. pit- e*ztendmg,
‘downwar‘d from sald floor, and “means for.
~passing an electric current thmu ‘b said pit. |
4. Apparatus for mixing metals, compris-
-_1ng a'ladie provided with means for tilting | t
it for pouring and having a. main ehamber
~and, at a lower level and commumca,tmg-
.thez ewith, an electric furnace - ._
5. Apparatus for mixing metals eompms-"

Fmﬂ“ ladle hwmg 2 main -chamber:
for recelving molten metal and,
“down. from said main chamber a, crucible
chamber of approximately a‘ngular sectlon,
" -one . of the ‘angles approximately in Ltlm-

"' 1mver meltmg point, - B
-+ 10. The process of producmg,mlxtures of-
"--metals one: of which ‘is of high melting
point, whmh consists’ in melting within an

“electric furnace havmﬁ' capacity to recelve
the "entire mixture, the. material' of high 60
| furnace already-melted metal of lower melt-
the resulting’ ‘l,glt&tlﬂlli
| mixing the two b(}dles of molten metal. -
I Appamtus for mixing metals, com-—_ o
‘prising a‘refractory walled receptac]e con- 89
taining a substantially closed space of com-.

extenclmﬂ'

ing point and by

process of pmdmmg mlxtures of

Wthh consmts in meltmcr Wlthln Q

‘tric current, and: with substantial exclusion
1 of conmmmatmw medm one of the metals,
and -then pouring 1into "such recepta,cle an
already-imelted mass. of a meta,l to be mlxed_
,Wli:h such first metal. --

“ 9..The process. of prouucmﬂ' mixtures of -
.’metals, one -of which is of hlgh melting
“point, which consists in. melting “within a
suitable. receptac]e by the action of an elec-
tric current, the said metal of high melting
‘point, and. then pouring ‘into such recep-

&
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tacle an already-melted mass of a metal of-._j

melting ‘point, and "then pouring into said

pars atively small dimensions; and, in com-

- In téstimony whereof I affix my. signa-

..'-ftme in Lhe p}: esence of two witnesses:

I‘ERDINAND E CANDA

’Wltnesses "
ALPHONSF KLOH

H. \I B&ARBLD

Copies of this yatent ma:;r be o’htamed for ﬁve cents each by adchessmg :.he KL ﬂommlssmner of Pa‘tentq

Washmgtun, B_ G”

. 55

.mhunication with 'such space, a,nother space.
‘0f comparatively much greater dimensions,
| and electric means for applymg heat to the *
]eontents of said, relatively small space. '

&1
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