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provide a furnace having a roof

- UNITED STATES PATENT E“E‘E@E@'
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Specification of Letters Patent.

 Patented Jan. 12, 1915.

Application filed June 22, 1912, Serial No. 705,156,

To all whom it may concern: -

Be it known that we, Jomn S. UneEr and
Axprew E. MacooUn, citizens of the United
States, residing at Duquesne and Braddock,
respectively, both in the county of Alle-
gheny and State of Pennsylvania; (whose
post-office addresses ard,. respectively, care
of Duquesne Steel Works, Duquesne, Penn-
sylvania, and Edgar Thomson Steel Works,
Braddock, Pennsylvania,) have invented a
new and useful Furnace, of which the. fol-
lowing is a specification. :

Our invention relates to the construction
of furnaces used in heating various ma-

‘terials and, while not restricted.to such uses,
_more particularly relates to the construction

and arrangement of furnaces used in bri-
queting ores, flue-dust and similar finely di-
vided materials having a burning chamber
formed integrally with and connecting a
preliminary heating chamber With a cooling
chamber and having means whereby the bri-
quets are caused to pass successively into
the preliminary heating chamber and then
into and through the burning and cooling
chamber and out of the furnace. Such fur-
naces are of very considerable length rela-
tive to their width and height and hereto-
fore great difficulty has been experienced in
uniformly heating the long burning cham-
ber of such furnaces and the materials pass-
ing therethrough in the tregtment thereof.

One object of our invention is to provide
a furnace construction having novel means
whereby the burning and cooling chamber
is heated and the temperature of the cham-
bers is regulated and controlled. -

Another object of the invention is to pro-
vide a furnace having a movable bottom,
made in sections and having novel means
whereby the life of the bottoms is length-
ened and overheating of the running gear of
such bottoms is avoided and overcome.

A further object of this invention is to
of im-
proved construction and having novel means
whereby the desired uniform heating of the
furnace is obtained. o

Another object of our invention is te pro-
vide a furnace having .a bottom movable
into and out of the furnace and having a

water seal between the stationary furnace

and the removable bottom constructed and
arranged to form a water sealed joint be-

tween the side walls of the furnace and the

furnace bottom, and having novel means
whereby the sections of the furnace bottom
are caused to enter and leave the water seal.

A further object of the invention is fo
provide a furnace having novel means
whereby the running gear by which the bot-
toms are mounted on the track extending
throngh the furnace is cooled, and excessive
heating of the axles and bearings of the run-
ning-gear is avoided and prevented.

A still further object of this invention is
to provide a furnace of novel construction
having improved means whereby the circu-
lation of a current of air is secured and is
maintained under the furnace bottom.

Referring to the accompanying drawings.
forming part of this specification, Figure
1 is a plan, showing the heating chamber
end of ‘a furnace constructed and arranged
in accordance with our invention. Fig. 2 is

‘a plan showing the burning and cooling

chamber forming the remaining portion of
the furnace. TFig. 8 is a longitudinal sec-
tional elevation of the portion of the fur-
nace shown in Fig. 1. Fig. 4 is a longitudi-
nal sectional elevation of the portion of the
furnace illustrated in-Fig. 2. Fig. 5 is a
longitudinal side elevation of the part of the
furnace illustrated in Figs. 1 and.3. Fig. 6
is a longitudinal side elevation of the por-
tion of the furnace shown in Fig. 2 and in
Fig. 4. Figs. 1, 3 and 5 when joined to
Figs. 2, 4 and 6 along the lines X—X illus-
trates the whole length of the furnace. Iig.

T is a sectional end elevation on an enlarged

scale, the section being taken on the line
VII—VII of Fig. 4. TIfig. 8 is an end ele-
vation of the furnace on the line
VIII—VIII of Fig. 1 showing the relative
arrangement of the gas burners in the com-
bustion chambers.. Fig. 9 is 'a sectional
end elevation taken on the irregular line
IX—IX of Fig. 1. Fig. 10 is a sectional
elevation on the line X—X of Fig. 1. Fig.
11 is a detail sectional side elevation show-
ing a section of the movable furnace bottom
and the manner in which the ends of the sec-
tions overlap in forming the joints between
the abutting ends of the sections of the fur-
nace bottom. TFig.~12 is a plan of the ap-
paratus shown in Fig. 11. : ‘
Tn the drawings, the numeral 2 designates
the preliminary heating chamber, located
at the left hand end of the furnace, angd 3
the burning and cooling chambigr of our im-
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proved furnace formed at the opposite end
thereof. The roof 4 of the preliminary
heating chamber is arched in the usual man-
ner and the burning and cooling: member is
provided with a saw tooth roof construction
which also is arched transversely. The saw
tooth roof construction of the burning and
cooling chamber, in a longitudinal direction,
has high portions 5 and low portions € con-
nected by inclined portions 7, this roof con-
struction resembling longitudinally the teeth
of a saw. ‘
Each of the vertical walls 8 and inter-

mediate inclined roof portions 7 forms a-

separate and independent combustion cham-
ber 9 within the furnace and a series of
separate-independently operated burners 10
are provided for each of the individual
combustion chambers, so that the tempera-
ture of each combustion ‘chamber 9 can be
regulated; and controlled independently of
that of the others. By a proper adjustment
of the air valves 11 and gas valves 12 on
each of the burners 10 in the combustion
chambers 9 formed in the roof of the outer
end of the furnace which forms the cooling
end of the chamber, the temperature in this
part of the furnace can be kept as much
lower than that of the burning end of said
chamber as is found necessary or desirable:

The two side walls 13 of the furnace are
supported upon horizontal box girders 14
formed of beams 15 and top and bottom

“plates 16. The girders rest upon base plates

17 positioned on the top of the piers 18,
a series of which extend upwardly in rows
from the bottom of the pit 19 below the fur-
nace side walls 13.
" Buckstaves 20 are provided at intervals
in the length of the furnace on each side
thereof which are connected at their top and
bottom ends by tie rods 21 to stay the side
walls and resist the thrust of the arches in
the usual manner. i

The base plates 17 on {op of the piers 18
have feet or extensions on one end thereof
forming supports 22 for the track rails 23
upon which the wheeled sections of the fur-
nace bottom are mounted so as to be readily
moved into, through and out of the furnace.

Between each track rail 23 and the inner
face of the adjacent side wall 13 of the fur-
nace is a water trough 24, made of sections
of ‘suitable length, with the open ends of
the trough sections fastened together. The
troughs are mounted in brackets or .sup-

ports 25 formed for that purpose on the

base plates 17, the top or upper edge of the
water troughs being located at about the
level of the bottom edge of the refractory
side walls 13 of the furnace.

The bottom cover plates 16 on the longi-
tudinal girders 14 which support the side
walls 13, 13 of the furnace project inwardly

beyond the flange of the innermost beam 15

1,124,650

of the girders and form supports for the re-
fractory lining 26 which is placed between
the cover plate and the lower end of the
walls to protect the metal girder 14 from
the heat of the furnace. The space between
the face of the bricks forming the lining 26
and the web of the adjacent beam in the
girder 14 is filled preferably with clay, loam,
or other refractory material.

~ The furnace bottom is formed by a plu--
' rality of sections, each section comprising

as metal framework 27 forming a truck
with castings 28, 29 mounted on. the truck,
a refractory lining 30 on the upper surface
of the castings 28, 29, protecting the truck
from the heat and forming a support for
the briquets. The framework forming the
truck is provided with suitable bearings 31
by which each section of the bottom is
mounted on the axles 32 for the wheels 33
of each truck which travel on the track rails
23 extending lengthwise through the fur-
nace. The ends of the castings 28 and 29
have horizontally extendinhg flanges or lips
35 and 36 which overlap so that a joint is
formed between the abutting ends of the
sections forming the furnace bottom, when
the sections of the bottom are within the
furnace.

'On the under side, at each side of the
metal framework of the trucks for the fur-
nace bottom, an angle 37 is secured with one
flange projecting vertically downward, this
vertically extending leg of the angle 37
projecting downwardly below the level of
the water in the troughs 24 supplied ¢o form
a water seal between the side walls of the
furnace and the adjoining side edges of
the furnace bottom. _

The rails 23 which form the track through
the furnace, are inclined upwardly length-
wise toward the ends of the furnace so that
the angles 37 on the sections of the furnace
bottom will move into and out of the ends
of the water tronghs 24 without necessarily
lowering the level of the water maintained
in the troughs and break the water seal
maintained between the side edges of the

furnace bettoms and the furnace side walls.

The inclination of the track rails at the ends
of the furnace is such that the bottom edge
of the angle rises above and clears the upper
edge of the closed ends of the water troughs.
-The burners 10 which extend through
suitable openings in the vertical walls 8 con-
necting the high end 5 of one combustion
chamber with the low end 6 of the ad-
joining combustion chamber, are inclined
downwardly and inwardly at the same angle

“as the inclination of the connecting inclined

roof 7 of the combustion chamber to which
the burner is applied.

- At intervals in the length of the furnace,
on each side thereof, vertical dust hoppers
39 are provided to collect the dust and finely
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divided solids in the furnace as deposited

within the furnace (see Fig. 7). These dust

hoppers 39 have open lower ends which are

closed normally by hinged doors 40 held

5 in closed position by a spring catch 41, so

as to be readily opened and closed when

it is desired to empty the dust hoppers. The

" dust hoppers 89 have inclined side walls

and are arranged to rest on the base plates

19 17 mounted on adjacent piers 18. The dusf

pockets are provided at intervals in the

fength of the furnace, and in the spaces be-

tween any piers which are not equipped

with these dust pockets, flat dust plates 42

15 are inserted, which extend between adjoin-

ing base plates 17 with their inner edges

in engagement with the sides of the water

troughs 24 so as to 'prevent the escape, at

sueh points in the length of the furnace, of

20 gases and finely divided solids from the fur-
nace (see Fig. 7). :

A blast pipe 43 and a gas main 44 are ar-
ranged to extend lengthwise along one side
of the furnace, air outlets 45 and gas outlets

25 46 being provided at suitable intervals in
the length of the pipe 43 and main 44 for
the branch air pipes 47 and gas pipes 48
-connecting into each of the four burners
10 provided on each of the series of sepa-

39 rate combustion chambers 9, formed in th
saw tooth roof of the furnace. :

The gas burners 10 are formed to have
an gir jet therein so that a mixture of gas

and air is causéd to emerge from the burner

35 into the combustion chamber 9 on which the
gas burner is mounted. _

Located at suitable intervals in the side
walls of the furnace are openings or holes
49 through which the interior of the furnace

40 can be observed.

On account of the very great length of
furnaces, formed in accordance with this
invention, expansion jvints preferably are
provided at suitable intervals in the length

45 thereof. The expansion joints, which may
" be old snd well known constructions, and
which are not claimed, are not shown.

The ends of the furnace ordinarily are
provided with suitable doors, usually of the

50 type which are counterweighted and-which

Lift vertically in opening to permif the cars

forming the sections of the furnace bottom

to enter and to pass out of the furnace al-
though in some cases the use of the doors
35 will %e found to be unnecessary.

At an intermediate point in the length of
the preliminary heating
the furnace is a conduit 50 leading to the
furnace stack and vertical flues 51 and 52

.

40 (see Figs. 1 and 9) located on opposite sides

of the furnace eonnect the conduit 50 with
one end of the horizontal flue 53 on top of
the furnace, the bottom of the flue 53 being
formed by the arched roof of the furnace

ap chamber 2. The furnace roof has an open-

chamber -2, below .

ing 54 theremn through which the products
of combustion enter the flue 53 from the fur-
nace. Damper valves 55 in.the vertical
flues 51 and 52 afford means for regulating
and controlling the passage of the burned
gases from the furnace to the furnace stack.
In the operation of our improved fur-
nace, the trucks forming the sectional fur-
nace bottom, provided with a lining formled
of a suitable refractory material are loaded 45
and water or other liquid is supplied to the
channels or water troughs 24 located on the
interior of the furnace at each side thereoi.
Sufficient sections of the furnace bottom
are placed in the furnace to provide a bot- gg
tom throughout its length, preparatory to
lighting the furnace. The gas burners are

70

- then ignited, and the furnace gradually be-

comes heated. After the furnace is heated
to the proper temperature a truck forming gs
a section of the furnace bottom, which has
been loaded with a series of formed and un-
burried briquets, is then introduced into
the preliminary heating chamber. This
furnace bottom section, when moved into Ht
the préliminary heating. chamber 2, causes
the truck forming the end section of the
furnace bottom to emerge from the cool-
ing chamber 38 at the opposite end of the
furnace. Successive loaded sections of the 35
bottom are then passed into the preliminary
heating chamber end of the furnace, until
the first loaded section of the furnace bot-
tom has been passed successively through
the preliminary heating chamber and the 100
burning and cooling chamber, and is catised
to emerge from the cooling chamber. The
briquets or other materials thereon will
then have been burned and cooled to the de-
sired low temperature. The further ad- 105
nission of sections of the furnace bottom,
londed with - unburned briquets causes a
step - by - step movement of the cars in the
furnace forming the sectional bottom, the
above described operations then being con- 110
tinued as is required or found necessary.

In the operation of the furnace it will

be obvious that a series of the sections of

the bottom mav be moved into the furnace
instead of singly when desired.

The advantages of our invention will be
apparent to those skilled in the art. The
apparatus is simple and is easily kept in re-

air,

P The use of the separate combustion cham- 120
bers in the burning chamber permits of the
temperature being regulated in the fur-
nace, and insures uniform heating through-
out the length of the burning chamber, a
condition which has not been found possible 125
with the furnaces as constructed heretofore. '

By supporting the burning chamber of
the Turnace upon piers; a free circilation of
air is maintained in under the Fygnsdce, to
the end that the difficulties heretoftre 2x- 130

115
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perienced in keeping the running gear of
the cars forming the furnace bottom in op-
erable condition are aveided and overcome.

The provision of the saw-tooth roof on
the burning chamber, forming a series of
separate combustion chambers, affords a
cheap and durable construction, and en-
ables a more uniform heating ox the burn-
ing chamber. .

o he water seal and thé peculiar construc-
tion of the abutting ends of the sectional
furnace bottom - prevents .escape of the

~ burned or burning gases from the furnace
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and avoids undue heating of the rolling
parts of the cars forming the sectional fur-
nace bottom, and also prevents ingress of
air ‘to the furnace. A :

Modifications in the construction and ar-
rangement of the furnace may be made
without departing from our invention. The
length and width of the furnace may be
changed, the relative length of the prelimi-
nary heating, burning and cooling cham-
bers may.be. varied, the number of com-
bustion chambers employed may be lessened
or increased, the location of tho stack flue
outlet in the furnace may be changed, and
other variations may be made without de-
parting from our invention as defined in
the appended claims.

We claim :—

1. A furnace comprising a roof, station-
ary side walls, and a sectional furnace bot-
tom forming the furnace chamber, said fur-
nace bottom being movable into and out of
the furnace, co-acting means on the furnace
side walls and movable furnace bottord sec-
tions whereby escape of gas between the side
walls and furnace bottom is prevented, and
a track below the furnace on which the fur-
nace bottom sections are moved into and out
of the furnace, the furnace side walls and
track being elevated to form & passage there-
under whereby to maintain a circulation of
air beneath the furnace below the movable
furnace bottom.

2. A furnace. comprising a roof, station-
ary side walls and a sectional furnace bot-
tom forming the furnace chamber, the sec-
tions of said bottom being movable through
the furnace, a water seal between the side

.edges of the sectional furnace bottom and

side walls of the furnace whereby escape of

gases therebetween is prevented, and a track

below the furnace on which sections of thé
furnace bottom are moved into and out of
the furnace, the ends of said track being in-
clined upwardly from beneath the furnace
to a point beyond the end of the furnace to
thereby permit passage of the sectional fur-
nace bottom through the furnace without
'lovxiering' the level of the water in said water
seal.

3. A furnace comprising a roof, station-
ary side walls, and a sectional furnace bot-

1,134,662

tom forming the furnace chamber, the sec- »

tions of said furnace bottom being movable
through the furnace, co-acting means on the
furnace side walls and sides of the furnace
bottom whereby escape of gases between the
side walls.and bottom is prevented, and a

70

track below the furnace on which the sec- .

tional bottom is moved through the furnace,
the furnace side walls and track being ele-
vated to form a passage thereunder where-
by to maintain the circulation of cooling air
bengath and across the width of the furnace
below the furnace bottom.

4. A furnace comprising a reof, station-
ary side walls, and a sectional furnace bot-
tom forming the furnace chamber, the sec-
tions of said furnace bottom being movable
through the furnace, co-acting means on the
furnace side walls and sectional bottom
whereby escape of gases between the side
walls and furnace bottom is prevented, a
track below the furnace on which the sec-
tional bottom is moved through the furnace,
the furnace side walls and track being ele-
vated to form a transverse passage thereun-
der whereby to maintain a circulation of
air below the furnace bottom, and dust pock-
ets at intervals in the length of the furnace
adjacent to the side walls thereof having
sloping sides to receive and collect dust de-
posited from the interior of the furnace.

5. A furnace comprising a stationary roof,
side walls, and a movable furnace bottom
forming the furnace chamber, said furnace
bottom being formed in sections movable
into and out of the furnace, co-acting means
on the furnace side walls and the movable
sections of the furnace bottom whereby es-
cape of gases therebetween is prevented, a
track below the furnace on which the
wheeled trucks forming the sectional bot-
tom are’moved into and out of the furnace,
the furnace side walls and track being ele-
vated to form a passage thereunder whereby

to maintain a circulation of air below the

furnace beneath the furnace bottom, dust
pockets at intervals in the length of the fur-
nace adjacent to the side walls thereof hav-
ing sloping sides to collect and remove dust

-from the interior of the furnace, said pock-

ets having openings in the bottom thereof
through which the dust is discharged from
the furnace, and having means for normally
closing said openings.

6. A furnace comprising a stationary roof,
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side walls, and a movable furnace bottom

forming the furnace chamber, said furnace
bottom being formed in sections, the ends
of the sections overlapping, co-acting means
on the furnace side walls and the movable
sections of the furnace bottom whereby es-

“cape of gases therebetween is prevented, a

track below the furnace on which the
wheeled trucks forming the sectional bottom

~are moved into and out of the furnace, the
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furnace side walls and track being elevated
to form a transverse passage thereunder
where":y to maintain a circulation of air
below the furnace beneath the furnace bot-
tom.

7. A furnace comprising a stationary roof,
side walls, and a movable furnace bottom
forming the furnace chamber, said furnace
bottom being formed in sections, the ends of
the truck frames forming the sectional bot-
tom having overlapping flanges, co-acting
means cn the furnace side walls and the
movable sections of the furnace bottom
whereby escape of gases therebetween is pre-
vented, a track below the furnace on which
the wheeled trucks forming the sectional
bottom are moved into and out of the fur-
nace, the furnace side walls and track being
elevated to form a transverse passage there-
under whereby to maintain a circulation of
air below the furnace beneath the furnace
bottom. ‘

8. A furnace comprising in combination
side walls and a serrated roof having in-
clined portions forming a heating chamber
having a series of separated combustion
chambers in the top thereof, said inclined
roof portions extending downwardly toward
the end of said chamber, means for inde-
pendently heating said combustion cham-
bers, and a series of wheeled trucks forming
a sectional furnace bottom movable length-
wise through the furnace to bring materials

8

supported on the sections of the furnace bot-
’gom beneath the successive combustion cham-
ers.

9. A furnace comprising in combination
side walls and a serrated roof having down-
wardly inclined portions forming a heating
chamber having a series of separated com-
bustion chambers in the upper portion
thereof, means for independently heating
said combustion chambers and a series of
wheeled trucks forming a sectional furnace
pottom movable lengthwise through the fur-
nace to thereby bring materials supported
thereon beneath the successive combustiop
chambers. ‘

10. A furnace comprising in combination
side walls and a serrated roof with inclined
portions forming a heating chamber having
a series of separated combustion chambers, a
series of burners in each combustion cham-
ber, and a series of wheeled trucks forming
a secticnal furnace. bottom movable length-
wise through the furnace to thereby bring
materials supported on the furnace bottom

" beneath the successive combustion cham-

bers.
In testimony whereof, we have hereunto
set our hands.
JOHN S. UNGER.
ANDREW E. MACCOUN.
Witnesses:
H. P. MeEsg,
W. J. LIMBACHER.,
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