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To all whmn ot mais concern

IS

‘new and usefulimprovements in the structure:

UNITED STATES

PaTENT OFFICE.

EDWARD H. SCHWARTZ, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE HAWLEY
DOWN DRAFT FURNACE COMPANY, OF CHICAGO, ILLINOIS, A CORPORA-*

- TION OF ILLINOIS

ﬂ FuRNACEL'

SPECIFICA'I‘ION forming part oi Letters Patent No 'TR5, 490 da,ted April 14 1903

Apphca.tmn ﬁled Apml 09,1902, Serial No, 102,103,

(No model.)

Beit knownthat I, EDWARD H SOHWARTZ
residing in Oh1caﬂ'0, in the county of Cook
and St&te of Illinois, have invented certain
new and useful Improvements_in- Furnaces,
of which the following is a specification.

My invention pertams to- a. furnace in
which a gaseous or equivalent. fuel is em-
ployed for the purpose of melting or in any

two previous United States patentsissued on
September 9, 1902, Nos. 708,782 and 708,783.
My presenb mvennmn comprlses cerba,m

of the furnace and the various f{ixtures or af-
tachments thereof, whereby a more efficient
furnace of the eha,racber descmbed 15 pro-
vided. .

Inthe drawings, Figure 1isa fmnb elevatlon

~of the melt,lnfj'-furnaee complete, with a por-

tion of the air.and oil pipes in section; Kig.

2, a side elevation of the furnace; Fig. 3, a |
~central section of the furnace ontheline A B-

of Fig. 1. Fig. 41s an enlarged section of the
burners on the line C.D of Fig. 2, and Fig.
5 a detail view of a reaula,bmg Valve for the
air-supply. | -

My furnace, herem showu compmses a
shell 1, subbtdunmllv qpherlcdlm ceneral out-

- line cmd having an interior furn&ce chamber

35

40
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cause of the heated condition thereof.
bottom. of the furnace is preferably made as |

2, also substautla,lly spherical, partic ular_ly as
to its lower portion, which chamber is pro-
vided with a lining 3 of suitable refractory:
1aterial.

The furnace-chamber has a
charging-opening 4, closed by a door 5, and
also a lateral opening or spout 6, which 1n-
clines or extends obliquely upward, so as to

form a vent-opening, and a top or spout,

whereby the gases and products of combus-

tion may escape and the molten metal may

be poured off when desired. Inasmuch as

‘this vent-opening becomes highly heated,

owing to the passage therethrough of the prod-
ucts of combustion, it forms an excellent tap
or spout for pouring off the molten metal be-

~a removable seetion 7, held to the other por-

top

The

‘the casing or shell.

‘rmn of the furnace by bolts or in a,ny other
smtable manner.
or casing of the furnace is made of plates,

which are riveted. together, and the spout 6

is also formed of plates riveted to the shell.

'This spout is preferably provided at its outer

end with a cap-piece 62, provided with an.
opening corregponding to the Vent-c)penmg

and preferably boltéd to the spout 6.
manner treating metals of all kinds, as well |
“as smelting or otherwme treating theu ores,
-whieh fuma,ce is of the same ﬂ'eneral charac-
ter and operation as that deqcrlbed in my

The furnace is adapted to oscillate in the

frame, which is here shown as composed of
two standdrds 8, having at their upper ends
-suitable bea,rmﬂ's 9 to receive trunnions 10, .

which in the present instance extend later-
ally beyond their bea,rmgs in the standards
and form a part of a casting, whose flat curved

.pormon 11 is bolted or otherwise secured to
Suitable'means are pro-
vided to oscﬂlabe the furnace, and, as herein

shown, a worm-gear 12 is secured to the right-
hand tr unnion (see Fig. 1) and is driven by a
worm 13, rotatable in bearings 14 on one of the
standa,rds 3. Through ‘amtable gearing the

-worm isin turn drwen by the hand-wheel 15.

Projecting through one side or wall of the

burners, which are convergingly &rlanﬂed
and downwa,rdly directed, so as to focus the

jets of gas and flame at a point at or near the
central Vertlcal axis of the furnace, where

such meeting Jets__combme to form a single

flame, which strikes the opposite side or wall
~of the furnace in an oblique direction, as

-;1llusbrated in Fig. 3.
~of contact of the flame against this wall of the
furnace is downwardly curving, as shown in

Inasmuch as the place'

the drawings, the flame will be deflected
downwardly and will be given a rotating or
whirling movement in a vertical plane before

being permitted to escape through the vent-.

opening. The flame will thus sweep across

the metal to be melted and treated and will

have one or more complete rotations within
the furnace-chamber before escaping through

illustrated in Fig. 3 of the drawings.

~ The burners may be suitably eonbtrueted-
and properly supplied with thenecessary gas,

preferably hydrocarbon gas, and in the draw-

Asherein shown, the shell

55
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furnace above the xent-opemnﬂ' 6is a pairof
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the vent- openmg, all as dlaﬂlammat1eally o

o

ings is illustrated an efficient arrangement

and eonstrucmon for the purpose mtendeﬂ
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As shown the burners form part of the two | the serewing ugwmd of the plug is adapted

castings 17 and 18, having meeting flanges
19 Holted together and provided with an air-
supply passage 20, connecting with the air-
supply pipe 21, which 18 bolted to the casting
17. The above construction is an efﬁment
one in actual practice; but it is obvious that
the details of construction and arrangement
may be varied in many particulars without
departing from the spirit of my invention.
As shown more clearly in Figs. 1 and 4, each
burner is supplied with an 011 or gas Injector
22, provided with a hand or eontlollinn valve
23 Eachinjector communicates, throutrh the
branch pipe 24, with an oil- supply 25, whieh,
as shown in Bl“ 1, is attached to and PUDS

parallel with the air pipes and passages 20

and 21. | |

In order that the furnace may be oscillated
without disturbing the connections of the air-
supply pipes, the air-pipe 21 is provided with
a socket 26 to receive the projecting end of
the left-hand trunnion, Kig. 1, and has a
swing-joint or swiveling connectwn with the
elbow 27, but held in place by the coupling-
ring 28. Likewise a similar swing-joint pro-
vision is made for the oil-pipe by extending
the lower end of the latter into a ¢ylinder or
block 29, swiveled in the socket 30, formed 1n
the elbow 27, which block has a passage ¢om-
municating between such pipe 25 and the sta-
tionary supply-plpe 31, also swiveled on said
block, and which is eonuected to a suitable
source of oil-supply.

Air is supplied from any smtable sourece
through the stationary upright pipe 32, which
is provided with a shut-off valve 33. In prac-
tice it has been found that where a blower 1s
used to supply the necessary air the air pul-
sates, and the effect is noticed by objection-
able pl]lbatl(}llb of flame, &ec., in the furnace-
chamber, whereas it is desi rable that the pres-

sure through the burners be substantially |

uniform and e¢onstant, according to the regu-
IHence as the
blower is a convenient apparatus to supply
the sufficient volume of air means have heen
devised toovercome the above objection with-
out dispensing with the blower, such means
here counsisting of a tank or chamber 34 of
suitable dimensions and forming
alr-supply passage. Thistank fox msan equal-
izing medium or storage-reservoir in which a
substantially constant air-supply i1s main-

tained, so that the pulsations caused by the

blower will not be transmitted to the furnace-
chamber, but will be in fact absorbed in such
equalmnﬂ chamber or tank. |

It is desirable that the amount of air sa p-
phed to the burners be regulated by the op-
erator independently of. and without disturb-
ing the shut-off valve, and to this end the

| elbow 27 is provided w1th a screw-threaded

vent-opening near its top, which is regulated
by the screw-plug 55, which is hand-manipu-
lated and which is pmwded at 1ts serew por-

iion with the transverse opening, which by i troleum owing to the presence of sulfur in

part of the

to be put into communication with the vent-
opening, and thereby relieve or vent to at-

70

IHOS]_)heI ea portion of theairsupplied through

the air-pipe, so that a less amountof atr W111
be supplied to the burners. This arrange-
ment forms a convenient and efficient means
for regulating the amount of air to a nicety.

By Slmp]y mampulatmw the valves govern-
ing the air and gas or oil supply 1t 18 posmble
to obtam the proper character of jet or flame
necessary for the particular melting, reduc-
tion, or refining of the metal being treated.
It is thus posmble to obtain an 0x1dlz1nn’-
flame, a reducing-flame, and a calbm*lnnm

flame. BKor 111813&1166 bylncleasmwthe propor-
| tion of oil or gas with respect to the air-sup-
| ply by 1wulamou of the valve 37 on the o1l-

supply pipe the flame may be changed from
an oxidizing-flame to a reducing-flame.

The fmn&ee having been (,héll oed w1th
metal through the Clld,Ile.Il*T_ door and such
furnace beinﬂ' in its normal upright position,

75

30

QO

as shown in the drawings, the vapor-jets are

started and ignited in any suitable way. The
vapor 1s ra,lsed to an extremely high tempera-
ture, and complete combustion occurs toward
the bottom of the furnace in contact or ap-
proximately in contact with the metal itself,
which rapidly becomes melted by this appli-
cation of flame thereupon. As hereinbefore

stated, the burners are directed downwardly
| and convergingly toward the furnace-wall op-

posite to that in which they are located, so
as to canse a whirling of the flame and heated
oases around in the fm nace-chamber before

then exhaust through the vent- -opening, the
jets after focusing spleddmw out In a bmad
flame of great heat. -

If it is desued to purify or free Lhe molten
metal (more particularly iron and steel) of
metalloids, the bottom ef the furnace is tilted
or oscillated forward—that is, to the lefy, (see
Fig. 2)—to such a position as that the molten
metal will be in the direet path of the blast
or jets, so that the same will penetrate the
molten metal and keepit.in a state of violent
agitation. At the same time the hydrocar-

95
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bons will cause the necessary reactions for

bringing about the purification of the metal.
By tilting or oscillating the furnace in the
opposite direction the metal can be poured
off through the vent-opening or spout. AS
will be clearly apparent from an examination
of the drawings, the rotation of the hand-
wheel 15 will rotate the worm-gear 12 and
transmit a tilting movement to the furnace
through the trunnion. DBy the employment

of the worm a positive and poweltul move-

ment is p0331ble -
While it is preferred to employ a gaseous

fuel produced from petroleuin or the 111{@, yet,
1t is evident that the prOper_ﬂmne may be ob-

tained from other sources, even powdered
coal might be utilized, d,lbhoutrh the same is
not as desirable as the gaseous fuel of pe-

120
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the coel which eulfnr has a deleterwus offect
in the treatment of metal. Furthermore, I
contemplate using my invention wherevel
applicable, and Whlle my farnace 1s herein
described as for meltlnﬂ‘ and treating metals,
yot it will be nnderstood that I ernploy these

‘terms in the ﬂenerel sense for all treatments
~of metals, as ‘well as of nhelr ores.

"Telaim—
1. Inafurnace the comblnatlon of a casing

‘a pair of 1n<ilt:::];)en<fientlyr removable burners‘

secured to the casing and to each other to
form a continuous air- pa,ssaﬂ'e and a gas or
011 injector for each twyer.

2. In a furnace,the combination of a casing
or furnace-chamber, a pair of connected burn-
ers projecting into the casing and having

~ flangessecured thereto and also hewnn'ﬂa,nges

20
‘a pair of burners secured to the casing .:Lnd

30

35

at thelr meeting ends.
3. Ina fnrnace, the combination of a casing

to- each other, a gas or oil injector for each
burner, sepa,ra,te rewulatlne-velves for the in-
jectors, a gas or 011 Su pply pipe and a valve
for said pipe.

4. The combination of a casing forming a

furnace, a pair of burner-heads 17 and 18 ar-
ranged at one side only of the farnace and

havmﬂ' the converging burners 16, injectors
22 in said heads, S&ld heads being seeured t0-
sether to form a pa,ssaﬂ'e 20 and an air-supply

“pipe 21.

5. The cnmblnatlon of a casing or fnrna,(,.e-
chamber ha,vmcr a burner for air and gas or
oil, an an-snpply pipe having a bhl‘lt-()ff valve

and means for regulating the air- pressure 1n-'

dependently of sald Valve.

6. The combination.of a casing or furnace-

- chamber having a burner for air and gas or

45

oil, an air-supply pipe having ashut-off valve

and a separate valve governing a vent-open-

ing in the air-supply pipe between the shnt—-

oﬁ valve and the burner.
7. The comblnetlon of a casing or furnace-
eha,lnber having a burner for air and gas or

oil, and an elr-snpply pipe -having a Shnt off

“valve and having a vent-opening between

.50

55

6o

sald valve and bhe burner and a regulating-
valve for said openlnn' comprising a plug da
provided with an openlno' 36 a,nd Screwmg
into the vent-opening.:

8. The combination of an osellletmfr ea,smn'

or farnace 1 mounted to tilt or oscillate on

trunnions, stationary oil and air snpply pipes
31 and 32 reepentwely, a barner in said.-fur-
nace and connections between the burner and

sald Supply -pipes and independent of the

trunnions, said connections being capable of
swiveling on said supply- -pipes.

9. The combination of a casing 1 formed of
plates and having an interior l1n1nﬂ* of refrac-

tory material, stendards 8, trunnions com-

prising the trunnion proper 10 and a flat por-
tion 11 secured to the easing and arranged to
bear in said et&ndarde, and a burner enter-

ing said easing and hevmn' snpp]y connec-

Y

3

tions constrneted and operetlnﬂ' independent ,

of the trunnions.
10. The comblnatmn with the stenda,rde 8

of a casing or furnace hewnﬂ' trunnions bear-

ing in S&ld standards and projecting’ therebe-

.vond a burner for said furnace, an air-pipe
21 for said burner and provided with a socket

26 to receive the trunnion, and a stationary
air-supply pipe 32 with whmh the plpe 21 has
a swiveling connection.

11. The cnmhlna,tlon w1th the standa.rds 8,

of a casing or furnace having trunnions bear- _

ing in sald standards and pro,]eetlno' therebe-
yond a burner for said furnace, an air-pipe

21 for said burner and provided with a socket

26 to receive the trunnion, a sta,tlonary alir-

supply pipe 32 commumeetlng with pipe 21
and having a socket 30, a block 29 received
by the socket 30, a fuel- -pipe 25 communicat-

ing at one end with the burner and at the
other with the block and a stationary fuel-

supply pipe 81 with which the block has a

swwelmn‘ connection.

The combination of a furnace monnted
to 131113 or oscillate on trunnions and havmﬂ* a
burner for supplying the flame of oil, g

90

oas, or -

the like, airand oil or gas supply pipes which

are stationary, and swing-joint connections
arranged between said burner and said sup- .
ply-pipes and independent of said trnnnlons |
substantially as described.

13. In a furnace of the clase descrlbed ‘the B

combination of a furnace shell or casmg,

pair of Jomed burner-heads secured to the
shell or casing and having meeting flanges 19

secured tocret,her sald heads comprising a cas-
ing ha,vmﬂ' an dll‘-SUpply passage 20 and con-

verging nozzles 16 entering the side of the

shell or casing, and injector-pipes 24 passing
through the side of the burner-casing and ar-
ranged axially of the nozzles 16, and hand-

Velves 23 for regulating the supply of gas or

oil through said i in] ecbor-plpes ; enbstantla,lly

as deecrlbed
14. The combmataon of a tllbwble furnece

having trunnions, a burner device arranged
on the furnace to discharge therein ﬂeme of

oil, gas or the like, sta,monery air ‘and fuel

supply pipes hnvmg adjacent to one trun-

nion a swiveling connection with the burner
device and arranged in axial alinement with
such trunnion, a worm-gear connected with
the other of seld trunnlons and & Worm for
operating said gear. - -

15. The combmatmn of a tllteble fnrnace
having trunnions, a stationary supporting-
frame in which sneh trunnions are mounted,
a barner arranged on the furnace to dlscharﬂ'e

flame therein end having air and fuel mpes

100 .

10§ -

I10-

1.1_5' .

120

125

movable with the furnace, stationary air and
fl.l@]. Supply plpes arran{red ad.]aJGEIlt 0116 Of L

the trunnions and hemnfr swing-joint connec-

tion with said movable pipes in axial aline-

ment with the trunnions, a worm - gear con-
nected with the other of sald tr nnmons, and
a worm for eperamnﬂ' said gear. | :

130 -
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16. The combination of a tiltable furnace
having trunnions, a stationary supporting-
frame in which such trunnions are mounted,
a burnerarranged on the furnace to discharge
flame therein and having air and fuel pipes
movable with the furnace, stationary air and
fuel supply pipes arranged adjacent one of
the trunnions and having swing-joint connec-
tion with the movable pipes in axial aline-
ment with the trunnions, a worm-gear con-
nected with the other of said trunnions, &
bracket on said supporting-{frame, a worm
mounted in said bracket and meshing with

the worm-gear, and means for actuating said

worm. _
17. The combination of a tiltable furnace
having trunnions, a stationary frame having

bearingsin which such trunnionsare mounted |

and beyond which they extend laterally, a
burner, and air and fuel pipes therefor ar-
ranged on the furnace and movable therewith,
the air-pipe being mounted upon one of the
extended trunnions, stationary air and fuel
supply pipes having swing-joint connection
with the movable pipes, a worm - gear con-

nected with the other extended trunnion, and

a worm on the frame for actuating the gear.
18. The combination of a tiltable furnace

arranged to tilt or rock on trunnions and pro-

vided with a burner, aseparate airand a fuel
supply pipe connected to said burner and
movable with the furnace, a stationary air-
supply pipe communicating with a source of
supply and a swing-joint connection between
the movable and the stationary air - supply
pipe. |

19. The combination of a tiltable furnace
having a burner arranged to discharge therein
flame of oil, gas or the like, trunnions on the
furnace on which it tilts or rocks, an air and
a fuel supply pipe communicating with said
burner, a block arranged to rock with the fur-

"nace on the line of the axis of said trunnions

45

§0

55

6o

and having a fuel-snpply passage communi-
cating with said fuel-supply pipe, and means
for supplying said block with fuel.

- 20. The combination of a furnace arranged
to tilt on trunnions and provided with a
burner, separate air and fuel pipes connected
to said burner and movable with the furnace,

the air-pipe being connected at its lower end

to one of the trunnions and movable in uni-
son therewith, stationary air and fuel supply
pipes, and means independent of the trun-

nions for connecting said stationary and mov- |

able pipes and uninfluenced by the tilting
movements of the furnace.

21. The combination of a tiltable furnace
havinga burner arranged todischarge a flame
therein, trunnions for the furnace on which
it rocks or tilts, a fuel-supply pipe communi-
cating with the burner, a source of fuel-sup-
ply, and a block arranged to rock in unison
with the furnace and having a longitudinal
and a lateral passage communicating with
each other, the latter of which passagesisin

795,490

communication with said fuel-supply pipé

‘and the former of which with said source of

fuel-supply. |
22 The combination of a tiltable furnace

having a burnerarranged todischarge a flame
therein, trunnions for the furnace on which

70

it rocks or tilts, an air-supply pipe commu-

nicating with said burner, a fuel-supply pipe
also communicating therewith, a block ar-
ranged to rock with the furnace on the line

| of the axis of said trunnions and having a

fuel-supply passage, an end cap secured to
the end of said block and a stationary fuel-
pipe passing through said cap and commu-
nicating with the said fuel-supply passage.
23. The combination, with a supporting-

| frame, of a tiltable shell or furnace-body hav-

|

|
|

i

1

ing trunnions bearing in said frame, a burner
for said furnace-body, a fuel-supply pipe
communicating with the burner, an air-pipe
21 connected to said furnace-body and com-
municating with said buarner, the outer end
of said pipe extending on a line of the axis
of the trunnions, and a stationary air-supply
pipe with which theair-pipe 21 has aswiveling
connection. | |

24. The combination, with -a supporting-
frame, of a shell or furnace-body having trun-
nions bearing in said frame, a burner for said
furnace-bodv, an air-pipe 21 connected to
said furnace-body and communicating with
said burner, the outer end of said pipe ex-
tending on a line of the axis of the trunnions,
a stationary air-supply pipe with which the
air-pipe 21 has a swiveling connection, and
a fuel-pipe 25 also communicating with the

burner and arranged to swivel upon sald sta-

tionary air-pipe.

25. The combination of a tiltable furnace
having a burner, trunnions for the furnace
on which it rocks or tilts, fixed or stationary
air and fuel pipes, and means independent
of the trunnions for connecting said pipes
and the burners and uninfluenced by the
rocking or tilting movements of the furnace.
- 926, The combination, with a supporting-
frame, of a shell or furnace-body having trun-
nions bearing in said frame, a burner for said
furnace-body, pipes connected to the furnace
and movable therewith for supply of air and
fuel respectively to the burner, and station-
ary air and fuel supply pipes on which the
movable pipes are arranged to swivel on a
line of the axis of the trunnions.

27. The combination of a tiltable furnace
having trunnions on which it rocks or tilts as
an axis, a burner entering said furnace at a
point above its axis, a stationary fuel-supply
pipe, a fuel-supply pipe communicating with
said burner and swiveled to said stationary
pipe on a line of the axis of the furnace, and
a separate pipe for supplying air to sald
burner. | |

28. The combination of a tiltable furnace
having trunnions on which it rocks or tilts as
an axis, a burner entering said furnace at a
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point above its axis, and separate air and'|
fuel supply pipes connected to said burner
and communicating between such burner and

-a source of .supply of alr and fuel lespec-
tively.

29. The combination of a tlltable furnaee
having trunnions on which it rocks or tilts as

an axis, a burner entering said furnace at a |

point above its axis, separate air and fuel

supply pipes communicating withsaid burner 10 -
and movable with the furnace, and stationary |
air and fuel supply pipes on which the S&ld
movable pipes are arranged to swivel.

EDWARD H. SCHWARTZ

Wltnesses.
SAMUEL E. HIBBEN
LOUIS B. ERWIN
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