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(No model.)

To all whom & may concer:

Be it known that we, Lr Roy W. STEVENS
and BErRNARD TiMMERMAN, citizens of the
United States, residing at Chicago, in the

5 county of Cook and State of Illinois, have in-
vented certain new and useful Improvements
in Furnaces, ot which the following is a speci-
fication, reference being had therein to the ac-
companying drawings.

Thisinvention relates to an improvement in
furnaces, and has for its object the production
of a simple, economical, and effective appara-
tus for obtaining metals from their ores or ob-
taining compounds thereot of thelir elements—
15 such, for example, as borids, silicids, car-
bids, cv&mds and the hhe—*md the mdnuhc—
ture of various other materials for which an
apparatus of this character may be employed,
as will be apparent to personsskilled in the art.

The invention contemplates the provision of
a furnace provided with a treating-chamber
having associated therewith a p]umhty of
auxiliary treating-chambers and a plurality of
conductors, one leading from each auxiliary

25 treating-chamber to conduct the gases there-

~ {from to the first-mentioned chamber, also

~with means whereby the gases may be ignited

in the first-mentioned chamber to preheat the

material to be treated, and, further, with

30 means whereby the gases remaining in said

chamber after such 1gnition will be conductog

around the outside ot certain portions of said

chamber to maintain the material to be treat-
cd 1 1ts preheated condition.

Novel details in the construction and A1~
rangement of the several parts of the appara-
tus will be apparcnt upon an inspection of the
detalled deseription hereinafter when read in
connection with the accompanying drawings,
4o forming part hereof, and wherein a preferable

embodiment ot the invention 1s shown for the
purpose of illustration.

In the drawings, Figure 11s a side elevation

of the tfurnace complete. Fig. 2 18 a central

45 vertical section of the same. Kigs. 3 and 4

are respectively cross-sectional views of Fig.

10O

2Q

35

1, on a somewhat smaller scale, looking 1n a

downward direction.

Referring more specifically to the drawings,
whereln like reference characters refer to cor-
responding parts in the several views, 1 1 des-
ignate inclosing walls for the substantially
vertical treating chamber or flue 2, into the
upper portion ot which the material 1s charged,

' soas to fall by force of gravity therethrough.

The lower end 3 of the flue 1s somewhat cn-
larged and tapered downwardly, as shown,

the same being provided with a plarality of
conductors 3, “which receive the 1 talling ma-
terial from the chamber 2 and direct the same
to auxiliary treating-chambers 4, one conduc-
tor being connected with each auxiliary cham-
ber. Of course any number of auxiliary
treating-chambers may be employed, four be-
ing shown in the present instance, one at each
sidde of the treating-chamber 2. The cham-
bers 4 are constructed to secure the reduction,
smelting, refining, or ether desired treat-
ments of material delivered to them. In the
treatment of some materials these chambers
are equipped with electrical heating means to
form electrical furnaces of any pr etel red form
which will be applicable for the purposes.
As shown, each chamber 4 has an electrode 5
sultably supported in the walls thereof, the
inner end of the electrode extending to a point
near the floor of said chamber.

6 designates the floor, which 1s composed of
any sultable material, preferably of carbon,
supported upon a base 7, forming a conductor
between the carbon floor and the electric wire
8. While but one electrode 1s shown, 1t 1s
obvious that any number may be utilized, ac-
cording to the work to be accomplished. The
base 7T may be of cast-iron or any other ma-
terial suitable for the purpose. It isdesirable
that the electrode be adjustable,and any means
may be emplm ed therefor, that shown being a

- screw-threaded rod or bolt 9, connected to the
- electrode

and engaging the by ace or frame 10.

11 18 a discharge-opening which may be
plugged and controlled 1 any usual or con-
venlent manner.

12 designates the gas flues or conductors,
| t(f)
My

one extending fromeachchamber4 upward
and communicating with the flue 2, pretera
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connecting Wlth the Lttter at a point near its
top. The&e ues or conductors may be incor-
porated and inclosed within the walls of the
furnace,(not shown, ) or they may be supported
on the outside of the furnace, the latter being
the preterred form. When the flues are on
the outside of the furnace, suitable jackets 13
or equivalent means may be employed to pre-
vent the escape of heat radiation.

It will be observed that the connections of
the main flue 2 with the chambers 4 and the
connections of the latter again with the main
Que 2 through the medium of the conductors
12 complete the circuit of the several parts.
Thus the material charged into the main flue
2 13 conducted from the enlarged tapered por-
tion thereof through the conductors 8’ to the
chambers 4 and there treated.
then conduct the resultant hot: ,.;md usually com-
bustible gases to the main flue 2
the same in contact with the passing materials
for the purpose of utilizing the heat for pre-
heating and acting upon said passing material,
thus rendering them much more easily and
economically smelted or otherwise converted
into finished product when reaching the cham-
bers 4. T'he solid material may be tapped or
otherwise discharged by means of the open-
1HGS 11. A circulation or draft within the
Aues 12 and chambers 4 may be maintained in
any preferred manner, as hereinafter pointed
out.

14 14 indicate o1l or gas burners arranged
near the topof the flue 2 insuch amanner tha;
the flame therefrom extends across and sub-
stantially fills the flue, so that whatever ma-
terial 1s deposited therein and falls there-
through necessarily passes through a flame
zone. Arrangement 1s made for the admis-
sion of oxygen to maintain the flame from the
burners,suitably-valved pipes 14’ heing shown
for this purpose. Valves 15 control the flow
of o1l or gas through the pipes 14.

1718 a hop yer or equivalent means in which
the prepared material may be placed, and 18
1S 9 serew conveyer or its equivalent for con-
veying the material from the bottom of the
hopper and discharging the same into the up-
per portion of the flue or chamber 2. This
screw conveyer or feeder 1s designed to be op-
erated at a speed sufficientto dischare the ma-
terial to be treated mto the chamber in a rela-

!

tively small stream, so that said material will

fall through said chamber 2 as a shower to
facilitate the treating of every particle thereof.
19 1s a batfle or deflector plate arranged in

the flue 2 and adapted to direct the falling

material to the side of the flue in order tlmt
the eases may be separated therefrom and
drawn out of the flue 20, provided for this
purpose, in a manner now to be pointed out.
In the successtul operation of the furnace it
is necessary that the material to be treated be

fed
fed

The flues 19

9 and dehiver

T
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rious treating-chambers 4, so that in opera-
tion the material cannot become concentrated
or packed in the chamber 2 and destroy the
desirable characteristics incident to feeding
the same in a shower therethrough. Itisalso
desirable that a certain portion of the material
shall fill the lower portion 3 of the chamber

or flue 2 and be stored therein during the op-
eration of the apparatus to constitute a haflle
whereby any gas which might otherwise be
withdrawn directly from the auxiliar v cham-
bers 4 through the conductors 3" and said por-
tion 3 and out of the flue 20 will he prevented
from taking such a course, but will be drawn
upwardly by a current through the flue 12
into the upper portion of the treating-cham-
er 2. Foattain these desired ends, the initial

be somewhat greater than the combined dis-
charge through the conductors 3', so that a
part of the material will accumulate in the
enlarged taper ed portion of said chamber to
constitute a battle, as before mentioned, after
which the serew will be regulated to feed into
the chamber 2 only such material as will bhe
equal to the combined discharege through the
conductors 3. Owing to this slight accumu-
lation of 111.;1t01 ial in the portion 3 of the cham-
ber 2,1t is desirable that an additional heating
medium be applied to such portion 1n order
that the material contained therein will 1}
maintained in its preheated condition. For
this pur pose | connect the flue 20 with an in-
closing casing 21, which completely strrounds
the lowel por Llon 3 of the flue and 1s spaced
theretrom to provide achamber therebetween,
a flue 22 being connected to an opposite por-
tion of the casing. Thischamberisprovided
with suitable deflectors 217, It will thus be
seen that the hot gases exhausted from the
Aue 2 may pass through the flue 20 and of the
clrcultous course thr ough the chamber formed
within the casing 21 and out of the flue 22,
thereby constituting a supplemental heater
for the lower portion of the lue 2.  Any pre-
ferred means may be emploved for drawing
oft the gases through the flue 22, to create a
downdraft in the furnace, and through the
casing 21, which will incidentally create an
updraft in the flues 12, whereby a complete
circulation through these parts 1s accom-
plished. A fan, pump, exhaust, blast, or
stack may be employed, as found desirable, a
fan 22" being shown in the present mstance,
the same having an operating-pulley 227, Of
course the details of this fan are unimportant,
so the same 1s simply shown 1n a conventr oml
manner.

The gases withdrawn through

the flue 22

may be tmated as desired and employed for
any purpose for which they may be usctul.

The feed-serew 18 may be driven by any

| smmblemeﬂns, apulley 21 being shown, which
in the same quantities as the nmtenal 1S | m

may derive its power from any convenient

through all of the conductors 3" to the va- i source.

feed 1nto the chamber 2 from the serew will -
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Owing to the number of auxiliary treating-
chambers 4 and the enormous quantities of gas
oenerated therein, it may happen that at t1me%
an excess of said gas is supplied to the treat-

ing-chamber 2, ‘md to ward against any such

da,.ngel OUS conditions we pr ovide a safety-
valve 23 at the top of the treating-chamber
through which the excess of gas may exhaust
‘mtomqtm%lly

The furnace may be built up 1n any manner .
found most expedient.

We have, however,
shown the chamber 2 as supported upon a
strong metallic or other framework 24.

The operation may now be described as fol-
lows: If, for example, it is desired to make a
carbid, proper proportions of materials capa-
ble of producing the same are placed in the
hopper 17 at the top of the furnace. The o1l
or gas burners are then lighted and the fan
operated to induce a dratt thlouﬂh the flues
12, chamber 2, and casing 21. V\Then the fur-
nace has been properly heated the feeder 18
is started and operated su |Clenth to feed a

quantity of material into the portion 3 of the

chamber 2 to form the bafile, as hereinbetore
described. The feeder 1s then actuwted to dis-
charge material into the chamber 2 1n guan-
tities equal to the combined discharge through
the flues 3’ to the several fmul'.:u} ch%mbem
4, the supply passing through the chamber 2
bemo in the nature of asmall stream or shower.
The material passing down the flue necessarily
encounters the flame zone, and being subject-
ed to the action thereot 1t is preheated, whence
it passes the baffle or deflector plate 19 and
falls through the conductors 3’ to the cham-
bers 4 for treatment. The chemical reaction
causes the release of large quantities of gases

in the chambers 4, and these gases, which are |

usually combustible, are condu(_,ted through
the ﬂues 12 and delivered into the flue 2, When

coming 1n contact with suflicient quantme% 01‘
oxyoen supplied through the pipes 14', the

coases ignite and burst into flame, which will
Pre ‘Lctmally fill the chamber 2 frrom the gas-in-
lets thereto to the outlet 20 therefrom and
oreatly increases the temperature and inten-

“sity of the flame zone, which facilitates the

treatment of the mater ial in that the latter be-
ing supplied in a small stream or shower, as
ator esald, subjects every particle ther eot to
the action of said flame zone. The furnace
The gases re-
ceived from the chambers 4 and the gases re-
leased from the passing raw materials under
the influence of the heat, together with the re-
sultantchemical actions, beingignited,said raw
materials are not only preheated to a high tem-
perature, but are alsosochanged in then phys-
ical and chemical compositions within -the
chamber 2 as to require vastly less heat in the
chambers 4 than would ordinarily be required
had such materials not been first preliminarily
heated, as described.

90 are drawn off and

The faliing materials
are, as stated, deflected to one c;ldo of the flue

&y
P

2 by the baflle-plate 19, and the remaining
oases accompanying the same being ,sub]eeted
to the infiuence of tle draft thr ough the flue
passed around the lower
portion of the flue 2 within the casing 21 to
maintain the material in 1ts 1)16116‘1136(1 condli-

tion as it falls downward into said lower por-

ues

tion previous to its discharge through the
3’ into the treating-chamber 4.

The operation 1s Sub%L‘lDtl‘LHY continuous
and is very economical and effective. The

- construction and operation of the parts ave

such that perfect control of the furnace may
be maintained.

While in the drawings a particular embodi-
ment of the invention is described, itis notour
Intention to be limited to the details shown ex-
ceptin so far as such details may be specifically
pointed out 1n the appended claims, because
it is obvious that many minor changes and
alterations may be made without in the least
departing from the spirit of the mvention.

Havmu thus described the invention, what
1S clmmed aS NE, ¢ and desired to be secur red by
Letters Patent, 1s—

1. In a furnace of the character described
having a treating - chamber, means in said
chmnbel for pr eheatmo 13116 material to be
treated, supplemental means exterior to said
Ch‘i]lﬂ)@l arranged to receive exhaust-gases
therefrom Whe1 eby sald material 18 main-
tained 1n 1ts pr cheated condition, and an aux-
11111 v treating-chamber containing electrodes.

In a furnace of the character described,
A t1 eatmg—clmmbel , means for preheating the
material introduced into said chamber, a con-
duetor through which heated gases are drawn
from said chamber, and a casing surrounding
the lower portion of %‘1:'16 chamber into which
sald eases are discharged to maintain the ma-
terial at said lower portion of the said cham-
ber in its preheated condition; substantially
as described.

3. In a furnace of the character described,

“a treating-chamber, means for intr oducing ¢

oas into the mater ial fed into said chqmbm
means whereby said gas i1s 1gnited to pr cheat
the material, a flue at the Tower portion of
said chamber through which the heated gases
are drawn from said chamber, and a casing
surrounding the lower portion ot the treating-
chamber below the said flue into which the
oases are fed from the flue to maintain the
material in said lower portion in 1ts preheated
condition:; substantially as described.
4. In an apparatus of the character de-
seribed, a treating-chamber,an auxiliary treat-

1ng- chambol means for conducting the heated

coases from %‘lld auxiliary clmmbel around the
Jower portion of said first-mentioned chamber,
and means for creating a dratt through s.:ud
conducting means and a downdratt in the first-

mentioned treating-chamber; substantially as
and for the purpose described.
5. In an apparatus of the character de-
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scribed, atreating-chamber,an auxiliary treat-
ing-chamber, means for creating a downdraft
in sald first-mentioned chamber, and means
whereby heated gases from the auxiliary

chamber are passed around the outside of and !
1n proximity to the lower portion of the first- |

mentioned chamber previous to their exhaus-
tion; substantially as described.

6. In an apparatus of the character de-
scribed, a treating-chamber, a plurality of aux-
1hary treating-chambers, means for conduct-
1ng gases from one of said auxiliary treating-
chambers to said first-mentioned chamber,
and means for ereating a draft in and drawing
off the gases from the first-mentioned cham-
ber; substantially as described.

7. In an apparatus of the character de-

scribed, a treating-chamber, a plurality of aux-
1liary treating-chambers, means for feeding
material into the first-mentioned chamber in
a relatively small stream and In quantities
equal to the combined discharge from said

chamber to the auxiliary chambers, and means

for conducting gases from one of said auxil-
1ary chambers to the first-mentioned chamben
within the zone of the passing material there-
In; substantially as described.

3. In an apparatus of the character de-
scribed, atreating-chamber, a plurality of anx-
iliary treating-chambers, means for feeding
material into the first-mentioned chamber in
a relatively small stream and in quantities
equal to the combined discharge from said
chamber to the auxiliary chambers, means for
conducting gases from one of said auxiliary
chambers to the first-mentioned chamber with-
1in the zone of the passing material therein,
and means for creating a draft in the first-
mentioned chamber; substantially as de-
scribed.

9. In an apparatus of the character de-
seribed, atreating-chamber, a plurality of aux-
1liary treating-chambers, means tor feeding
material into the first-mentioned chamber in
a relatively small stream and in quantities
equal to the combined discharge from said
chamber to the auxiliary chambers, means for
conducting gases from one of said auxiliary
chambers to the first-mentioned chamber with-
in the zone of the passing material therein,
and means for creating a downdraft in the first-
mentioned chamber; substantially as de-
scribed. |

10. In an apparatus of the character de-
scribed, a treating-chamber, a plurality of aux-
1liary treating-chambers, means for feeding

material into the first-mentioned chamber in a

relatively small stream and in quantities equal
to the combined discharge from said chamber
to the auxiliary chambers, means for conduct-
1ng gases from one of said auxiliary chambers
to the first-mentioned chamber within the zone
of the passing material therein, means where-
by said gases are 1gnited in said first-men-

749,469

tioned chamber, and means for creating a draft
therein; substantially as described.

11. In an apparatus of the character de-
scribed, a treating-chamber, a plurality of aux-
1liary treating-chambers, means for feeding
material into the first-mentioned chamber in
a relatively small stream and in quantities
equal to the combined discharge from said
chamber to the auxiliary chambers, means for
conducting gases from one of the auxiliary
chambers to the first-mentioned chamber with-
In the zone of the passing material therein,
means whereby said gases are 1gnited in said
first-mentioned chamber, and means for creat-
1ng a downdraft therein; substantially as de-
scribed.

12. In an apparatus of the character de-
seribed, a treating-chamber, an auxiliary treat-

mg-chamber,means for conducting gases from

sald auxiliary chamber to said first-mentioned
chamber, means for creating a draft in said
first-mentioned chamber, and a safety-valve
assoclated with said first-mentioned chamber;
substantially as and for the purpose described.

13. In an apparatus of the character de-
scribed, a treating-chamber, an auxiliarvy treat-
ing-chamber, means for conducting eases from
sald auxiliary chamber to said fivst-mentioned
chamber, means for creatinge a downdraft in
said frst-mentioned chamber, and a safety-
valve associated with said first - mentioned
chamber; substantially asand for the purpose
described.

14. In an apparatus of the character de-
sceribed, a treating-chamber, aplurality of aux-
1liary treating-chambers, means for conduct-
1ng gases fromone of said auxiliary chambers
to sald first-mentioned chamber, means for
creating a draft in said first-mentioned cham-
ber, and a safety-valve associated with said
hrst-mentioned chamber; substantially as and
for the purpose described.

15. In an apparatus of the character de-
scribed, a treating-chamber, a plurality of aux-
Hiary treating-chambers, means for conduct-
Ing gases from one of said auxiliary chambers
to sawd first-mentioned chamber, means for
creating a downdraftt in said first-mentioned
chamber, and a safety-valve associated with
sald first-mentioned chamber; substantially
as and for the purpose described.

16. In an apparatus of the character de-
scribed, a treating-chamber, a plurality of aux-
1liary treating-chambers, means for conduct-
ing gases from all of said auxihiary chambers
to said hrst-mentioned chamber, means for
creating a draft i said first-mentioned cham-
ber, and a safety-valve associated with said
first-mentioned chamber; substantially as de-
scribed.

- 17. In an apparatus of the character de-
scribed, atreating-chamber, aplurality of aux-
11ary treating-chambers, means for conduct-
g eases from all of said anxiliary chambers
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to said first-mentioned chamber, means for
creating a downdraft in said first-mentioned
chamber, and a satety-valve associated with
said first-mentioned chamber; substantially as
described.

18. In a furnace of the cha.racter described,
, treating - chamber, an auxiliary treating-
chamber, means for conducting gases from
sald auxiliary chamber into said first-men-
tioned chamber, means for exhausting gases
from said first-mentioned chamber, and means
whereby said exhausted gases are conducted
around a portion of the first-mentioned c,hftm-
ber; substantially as described.

19. In an apparatus of the character de-
scribed,atreating-chamber, an auxiliary treat-
1ng- chambel means for conductmg gasesfrom
r%a1d ‘Lllell‘lI v chamber to said first-mentioned
chamber, a conductor through which gases are
drawn from said first-mentioned chamber, and
a casing surrounding the lower portion of
said first-mentioned chamber into which smd
exhaust-gases are discharged; substantially a
decscnbed |

20. In an apparatus of the character de-
scribed, atreating-chamber,an auxihiary treat-
ing-chamber, means for conducting gases from
sald auxiliary chamber to said first-mentioned
chamber, a conductor through which gases are
drawn from said first-mentioned chamber, a

~casing surrounding the lower portion of said

first-mentioned chamber 1nto which said ex-
haust-gases are discharged, and means for
creating a downdraft in the first-mentioned
chamber and through the said casing sur-
rounding the lower portion thereof:; substan-
tially as deseribed.

21. In an apparatus of the character de-
scribed, a treating-chamber,an auxiliary treat-
ing-chamber, means for conducting gases from
sald auxiliary chamber to said first-mentioned
chamber, a conductor through which gases are
drawn from said first- mentloned chamber, a
casing surrounding the lower portion of said
first-mentioned chamber into which said ex-

“13011310&1 means whereby

haust-gases are
the gases are 1gnited in the first-mentioned
chamber, and means for creating a downdraft
in the first-mentioned chamber and through
the said casing surrounding the lower portion
thereof; substantially as described.
- 9292. In an apparatus of the character de-
seribed, atreating-chamber,an auxiliary treat-
ing-chamber, means for conducting gases from
said auxiliary chamber to said first-mentioned
chamber, a conductor through which gases are
drawn from said first-mentioned chamber,
means whereby the gases are wmted n the
first - mentioned chamber, and a casing sur-
rounding the lower portion of said first-men-
tioned chamber 1nto which said exhaust-gases
are discharged; substantially as deseribed.
In a furnace of the character described,
a chamber, means for preheating material in-
troduced into said chamber, and means for

o

conducting gases withdrawn from said cham-
ber around the exterior thereof to maintamn
the material in its preheated condition; sub-
stantially as described.

- 24, In an apparatus of the character de-
- seribed,

a treating-chamber, and means for
preheating the material therein, 1n combina-
tion with a plarality of auxihiary treating-

' chambers, means for condueting the preheated
-material directly to each of said auxiliary

treating-chambers, and electrodes in said aux-
111@1\ treating-chambers for secondarily treat-

ne the pleheated material therein.

5. In an apparatus of the char acter de-
seribed, a treating-chamber, and means for
preheating the material i said chamber,
combination with a plurality of auxiliary tr cat-
ing-chambers arranged to receive the pre-
heated mater 1al, electl odes in sald auxihiary
treating - chambers for further treating the
prehe%ted material, and a storing- _chamber in-
termediate said auxiliary chambers and the
first-mentioned treating- _chamber.

26. In an apparatus of the character de-
scribed, a treating-chamber, and means tor
preheating the material in said chamber, m
combination with a plurality of auxiliary treat-
ing-chambers arranged to receive the pre-
heated material, electrodes in said auxiliary
treating -chambers for further treating the
mater m,l, a storing-chamber inter medmte sald
auxiliary chambers and the first-mentioned
treating -chamber, and means whereby the
preheated material in said storing-chamber 1s
secondarily heated.

7. In an apparatus of the character de-
scribed, a treating-chamber, means for feed-
ing a relatively small stream of material into
sald chamber, means for creating a downdratt
of heat through which the material freely
passes, an auxiliary treating-chamber, means
arranged to receive the preheated material
from the first-mentioned treating-chamber and
store the same, and means for feeding the ma-
terial from said stor 1ng means to the .:111\111&1 \"
treating-chamber.

98. In an apparatus of the character de-
scribed, a treating-chamber, and means for
preheating the material in said chamber,
combination with an auxiliary treating-cham-
ber arranged to receive the pr echeated mate-
rial, means in said auxiliary treating-cham-
ber for further tr eating the mater ml, a stor-
ing - chamber intermediate said auxiliary
chamber and the first- mentioned tr eating-
chamber, and means whereby the pr eheated
material in said storing-chamber is m%mtqmm
in 1ts preheated condlmon

29. In an apparatus of the character de-
scribed, a treating-chamber, means therein for
initially treating the material, and anauxiliary
treating-chamber in combination with a stor-
ing-chamber at the bottom of said first-men-
tioned treating-chamber arranged to receive
said treated material from the first-mentioned
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chamber, and means for feeding the material | tally treated, and a discharge from said stor-
from the storing - chamber to the auxihary | age-chamber.
treating-chamber. . In testimony whercof we aflix our sienatures
-~ 30. In an apparatus of the character de- | in presence of two witnesses.

5 s}el"il_)e‘clﬁ_at;feating"-clliz1.mbel',and means therein LE ROY W. STEVENS.
tor initially treating the material, in combi- BERNARD TIMMERM AN
nation with a storing-chamber at the bottom NS LA RAUAL ALY

of said treating-chamber arranged to receive Witnesses:
said treated material, means whereby the ma- L. M. GoTwALD,
10 terial in said storing-chamber 1s supplemen- Jos. H. Mipaxs.
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