No.-767,948. _ - PATENTED AUG. 9, 1904.
- - J. REULEAUX. =
CONTINUOUS HEATING FURNACE,
_ ~ APPLICATION FILED JAW, 30, 1004, - o
- FO MODEL, - - 3 SHEETS—SHEET 1.

N I N

=S
T




No. 767,243.

PATENTED AUG. 9, 1904.

J. REULEAUX.
CONTINUOUS HEATING FURNACE.

.~ 3 SHEETR—SHEET 3.

APPLIOATION TILED JAN. 30, 1904,

NO MODEL,

T

dnventor

i R S

e S el

il
%

. e ey SR e, T —— e "V ™ T T ., T, Ty g "y T Ty Ty e "Ses S, " S, el Sl e =i s el CewscCelaseesmmm e i CEEL TE EE.. TENNE. EE gl s, vl . e CEE B B e j.l. -—— [ Y
\ m._l...__\...\ﬁ g, T v . P . o =}t 1& S P W a— . \.I.“h \
e T ™ e - il v T e e e o T i, T T Ty, T iy Wy vy - . W T S, S T S, Ay T, T, — . . Ty, S W, W S e N " "W i W Ve W M Wy Sy e, e N e e, W m g e T TE e e e g \
e " " " e E "W Ty Ty, - S, i, ey, S, =i T uming, S, S o i, e, T S, S W S W ¥ e i e v T de Ml e e T o v Sy, T i T G A M T Sl Sl Sy Ny g e, S S ¢ B e W " e e \

\§

- -, e iy o, = W T o ———— s, Wy o R L. — . . i, i, — - . - o "
“\q_l. AP o Py rryor o s e i i ity m — - . —— I.ﬁ.l_._“ g P et iy m o s
777 i i Wi v i i A i i e il s il 7777 M i i MDA e D 77
- o . i af & v A - .\ o . o o x N Rl o K g - .

T L V. ™ e S, ", Wi, N P, W T " Ame, om0 e e it T - . S, i M T Sy o, vt i S ot Sy, -, S S, W U 5, e U e . e S, P Sy e =i e, W T e o e e T -

L R e L T I-Il..li...l-l._lrll?lll-llrll._l..llllmll-!ll L TEE., TR, VR e P P T m, S Sy Tk W W W el e, el Sy el B Ve W L e T - dn Smee e, gl ek, e -
“1\,\“\ Faat iy e vl el e Fual s Ll r LA i . ar - .w.-\CN :
77 ol oy e oy o - gy 7/ i oy i el 2 il 777
. m T e Sl M B el W S T ._I._.... M e, e M i, AP e Ml e, VL. VI HE ._I._.._Ir..lr.__l._.rl Il.-__._l_..l._.l.._l._._ll.l . "W, " S, Y _ll.-r.ll e B T e e, . L, ", T l___..ﬂ..._-_.-l._.l iy ull..i.h.l!l ..l..._ll_..l.l..ll.m___.__ “.ﬂl i, S Sk B, l

L, el e et e, e -...Ill..lll.-.l...ll..ll-..l e T, S, Sty Tk S, e Pl Tl Mok, ~Sepl, Sl W S, T Sop, S, % e e Sk gy i, T, Sy, S, ‘b, e . .-ll._ll._-.-lll-.ll-l.r.'_...._l e e T ...l-.l.lrllr._l.l...__l L . — |
77/ i I A i il o e s e v i o 777/ i I i o i il 77 |
7 ] ] ] L A I 7 e e aen Rt e gl 77

‘g . F P ] i \\\ = - - \
- e e . N e o e i Il_\.‘._h-l Ilr'“‘.‘r"‘ ..“\...l..&'l A h..l._..l_ - .'..I.l“..‘.t_ el Sl L..I_ﬂ ] ll_.- .l.._-hl Wi, il Sl ol l_i.t.l._.l kg iy i t.‘..-‘..h Sl B ey .-.m ..‘..‘\

\ N Ao AT S /AAE I VIO NG AN Y A7 O S I GRG0 i i 0 S 1 A A
\ A, o, e, "l r . el “alells, W, . Tl Sl ks I..'__I...i_'. T "Wl "N A 4 e, A Wk i.“.'.!_li._il ", *ul, Tlnle W S I Sy Sl S, S, Sl e v T T L T S S Wiy TR, W e S, Sy, Sl M. .

7 o £ o

- Wy - e, - - — - [
“._l_. r i L A ot alls] e P rrr. FEr: ‘ Tl . o T,
777 i i i i v g e iy s ] e P v IS 7777 I i I o i s
s i A . - gt n (o War o, e . A e saxlr — — i, —
. - " e W S S b

o
e s e e . ., ., ., P W, e, i, B ol

==

|

T

Joses Revelectcx.




No. 767,248, o PATENTED AUG.' 9, 1904.
' J. REULEATUYX. ' -

CONTINUOUS HEATING FURNACE.

APPLICATION FILED JAN, 30, 1904, |
NO MODEL, 3 SHEETS—SHEET 3.

7

N

F=

R
\

| ///i /[i 0 ;m. :&
7 1 T, §

' : V/A . i
. B

_ U Moo m BN
73 L{/ -. e N | :u ,, _.
e 0 AT
¢ - '
] \

S i L e n : ' e R A R M- = _
s W/ rs; ”f!’.’f’fﬂlﬁl/ 9 3 -n - / .j '
:, ; .

. - - _ L R %Y
| 75 -
. . """‘\E ﬂ“\ ok B Ry -
' L.I ‘ ;". .‘ . 1] N :
" W L ' ) Ny ! ¥

“ -
1

i h vl -
- b r 1 B § \ J |
-E L \“' ‘\ M ad .':nti
[ &H S S S o
R . A . [=il][=1/74
. ‘\ g ) -'H-ﬁ-{] el - ?““ L o
_____________ ) ’ p : n
N | T T T T T e e e e ‘;#d! j@#
|
Z

'y .
\ . | *‘I"l "\l' _ '
N ¥
N L) £ 48, L!EEI '.
/o

ﬁ--'i--

MO0
Aﬂmantﬂfﬂéfﬂlhﬂ#{z/flf -

NONNONNG!
7707,
4"4,‘ i

T f
777 Ly /!ﬁ

.l%\\’ _

W
|

l\

I
il

W\

W
\
|

w‘
a

\\

| . .
. ¥
/} /
" [ ‘;;. .
I!I: ’r ;l.'
1
. A

0
X
\
N
X

o 3=

. Witnesses L g 3oy |
Fomaio & Bngine 9 .

\9‘}?\“\
3




IO

20

No. 767,243.

UNITED STATES

' Patented August 9, 1904.

PaTeENT OFrice.

JOSEF REULEAUX, OF WILKINSBURG. PENN SYLVANIA, ASSIGNOR TO
ALEXANDER LAUGHLIN, OF SEWICKLEY, PENNSYLVANIA. '

CONTINUOUS REATING-FURNACE.

p—

SPECIFICATION forming part of Letters Patent No. 767,243, dated August 9, 1904.
Application filed January 30,1904, Serial No. 191,320, .(No model.)

To all whom it may concern.:

Be it known that I, Joser REULEAUX, of
Wilkinsburg, in the county of Allegheny and
otate of Pennsylvania, have invented certain
new and useful Improvements in Continuous
Heating-Furnaces; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same. |

In that class of continuous heating-furnaces
of the type embraced by Letters Patent of the
United States, Reissue No. 11,666, to Alex-
ander Laughlin and myself, dated May 31,
1898, the slabs or billets just before their dis-
charge from the furnace pass adjacent to the
tuel-portsor point ofhighestheat. Preferably,
for many reasons, the fuel or heating medium

-18 Introduced through ports over and above

which the slabs or billets have to travel as

- they are about to leave the furnace, such ports
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extending from a supply-chamber beneath
or 1n the bottom of the furnace. It is well
known that cinders will fall from the slabs
or billets into the fuel-ports and lodge therein
as well as in the supply-chamber. To pre-
vent such cinders, whether in a dry or a fluid
state, from Interfering with the free passage
ot the fuel and to enable them to be readily
removed without the necessity of putting the
furnace out of use is the primary object of
the present invention.

A further object is to keep the gases or
products of combustion away from the charg-
ing-opening and also to minimize the quantity
of cold alr that may be drawn in at that point
by the draft of the stack: and a further ob-
Ject 1s to provide improved means for thor-
cughly heating the air before it intermingles
with the gas for combustion purposes. _

The invention will be hereinafter  fully
set forth, and particularly pointed out in the
claims, |

- In the accompanying drawings, Figure 1 is
a vertical longitudinal sectional view of a con-
tinuous heating-furnace equipped with my
improvements. Fig. 2 is a horizontal sec-
tional view on line 2 2. Fig. 3 is a similar

view on line 3 3.  Figs. 4 and 5 are vertical

‘sectional views on lines 4 4 and 5 5, respec-

tively. Fig. 6 is a section on line 6 6.  All
the sections are taken on Fig. 1. Fig. 7
shows a slight modification in the location of
the air and gas ports. Fig. 8 shows in plan
a series of fuel-ports. Fig. 9 is a section
thereof on line 9 9.

Referring to the drawings, 1 designates the
bed of the furnace, having raised supports 2
tor the bearings 3 for the slabs or billets,
which bearings extend longitudinally of .the
combustion-chamber from the charging-open-

ing 4 to the discharge-opening 5, the arrange-

ment of the bearings being such as to provide
for the automatic discharge of the slabs or bil-
lets from the point of highest heat, as set forth
in said Reissued Letters Patent No. 11,666.
Opening into the combustion-chamber be-
neath the inclined portions 6 of bearings 8 is
a fuel-port 7, and into this at opposite sides
open a gas-port 8 and air-port 9. The fuel-
port 7 forms at a point beneath the entrance
of ports 8 and 9 a pocket 10 for the acecumu-
lation of cinders. T
or 1n a fluid state, may be removed from the
pocket either through openings 12 in the side
walls of the furnace or through tap-holes 13

in the bottom, in which event they will fall
into a car or other receptacle 14, preferably

movable transversely of the furnace on tracks
15.  Thus it will be seen that while preserv-
ing all the advantages of having the fuel-port
opening into the combustion-chamber beneath
the line of discharge of the billets I am en-
abled to insure the free passage of the fuel
and at the same time provide for the collection
and ready removal of the cinders without in-

terfering with the operation of the furnace.
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These latter, whether dry °
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The gas-port 8 leads from a lower supply-

chamber 16, which is out of vertical line with

‘port 7. Both the gas and air ports are pref-

erably equipped with parallel dividing-walls
17 (see Fig. 6) to insure the thorough inter-
mixing of the gasand the air, the walls of one
port being arranged in line with the spaces be-
tween the walls of the other port. ' -
The cold air enters through pipes 18 into a
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chamber 19 benecath the furnace, at or nearthe
discharge end thereof, and thence passes into
an alr- hmtmﬂ chamber 20 and out into the end
of air-port 9 at the receiving end of the fur-
nace, such air-port being car ried from the dis-
charge to near the receiving end beneath the
furnace-bed and above the air-heating cham-
ber. Within this latter are preferably placec
air and gas conduits constructed and arranged
after the manner contemplated by my Letters
Patent No. 742,740, issued to me October 27,

|

1903, the operation differing, however, from-

that set forth in said patent in that the air
travels in opposite direction to the travel of
the ontward gases. The latter pass from the
combustion- chamber into the chamber 21 at
the receiving end of the furnace and travel
through the continuous gas-conduits 21" to the
smoke-flue 22. The cold air in its passage
through chamber 20 is caused to travel up and
down by spaced-apart solid walls 23 and by
the time it enters the receiving end of port 9
is thoroughly heated. It will be noted that
the dividing-walls 17 in the air-inlet port ex-
tend rearwardly from a space 24 in the hori-
zontal portion thereof, the remaining portions
being divided bV partitions 25, as clearly
shown in Figs. 5 and 6.

The raised supports 2 for the bearings 3 are
not continuous—that is, they are spaced apart

to form openings 26 (See Figs. 1 and 3) to per-

mit the gases to pass from .:1b0ve the billets to
the LlI]dOl side thereof in their travel to the
end chamber 21, and thus to heat the billets
more thoroughly on the under side, where
most needed onaccount ot the cold-water pipes
composing the bearings 3.

Preferably the root of the furnace is formed
in two sections 27 and 28, after the manner
contemplated by Letters Patent of the United
States No. 672,381, issued to Alex. Laughhn
Avpril 16, 1901, to the end that the portion
embr aced by section 28 will, as pointed out 1n
said patent, constitute the preheatlncr -cham-
ber. Toavoid the waste gases in this chamber
from injuring the door 29, controlling the
charging or recelving opening, or at least to
lessen the damage done thereby, and at the
same time to minimize the quantity of coldair
that may be drawn in at this point by the
dratt of the chimney, I place a deflector 30
over the upper end of gas-outlet chamber 21,
such deflector being preferably in the form ot
a plate or flat arch extending from the charg-
mcr opening inwardly to and partly over the
rst set of raised supports 2. By this means
the downward passage of the gases from
above the line of slabs or billets is effected at
a point some distance inwardly from the
charging or receiving opening, with the result
that the volume of the heat against door 29 1s
lessened and the quantity of cold air that
may be drawn in by the gases passing down-
wardly into chamber 21 is minimized, thus

single fuel-port cross-wa.
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enabling me to preserve the full heating ca-
pacity of the waste oases and avoiding undue

cooling of the same as well as of the pr eheat- .

1ng- chambel by the inrushing cold air.

Tt is under stood, of course, that in carr ving
out my invention the slabs or billets are
pu%hed along the bearings from the receiving
to the discharging end after the manner con-
templated by said Reissued Letters Patent No.
11,666, that the discharge of each slab or
billet is automatically effected at the point of
highest heat by means independent of the
mshmo mechanism. and that the slabs or bil-
lets aftor leaving fhe furnace fall onto a suit-
able conveyer.

Changes may be made in the construction
and relative arrangements of parts, instances
of some of which are shown 1n Figs. 7.8, and
9.. In Fig. 71 have shown the air and gas
ports opening into the fuel-port at different
levels. In very wide furnaces in lieu of a
lis divide the fuel-
passage into a series of ports, as shown 1n
Figs. 8 and 9, the cross-walls being marked
31 “and the ports 32. These cr oss-walfs pre-
vent the long side walls of the fuel-passage
from caving in when expanded under high
heat. It is obvious that other changes may be
made without departing from the scope of my
ivention.

I claim as my invention—

1. A continuous heating-furnace provided
with .receiving and discharge openings, bear-
ings for a line of slabs or billets extending
from the recelving-opening to the discharge-
opening, and h‘wmﬁ inclined portions, a fuel-
port opemna’ into such furnace at a point be-
neath and intersecting said inclined portions,
a cinder-pocket 1n line with the entrance of
such port into the furnace, and means opening
into the port intermediate the upper end
therecof and said cinder-pocket for supplying

fuel to said port.

2. A continuous hmtmﬁ-mm‘me providecd
with receiving and dlfsch‘uf'oe openings,
ings for a line of slabs or billets extendmg
from the receiving-opening to the discharge-
opening and having inclined portions, a fuel-
port opening into such furnace at a point be-
neath and intersecting said inclinec portions,
a cinder-pocket in line with the entrance of
such port into the furnace, and air and gas
ports opening into such fuel-port at points
above said cinder-pocket.

3. A continuous heating-furnace provided
with receiving and discharge openings, bear-
ings for a line of slabs or billets extending

from the receiving-opening to the discharge-
opening and having inclined portions, a tuel-
port opening into such furnace at a point be-
neath and intersecting said inclined portions,
a cinder-pocket in line with the entrance of
such port into the furnace, means for remov-
ing the cinders from such pocket, and means

bear-
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opening into said port above said
supplyine tuel thereto.

4. A continunous heating-furnace provided
with receiving and discharge openings, bear-
ings for a line of slabs or billets extending
from the receiving-opening to the discharge-
opening and having inclined portions, a fuel-
port opening into such furnace at a point be-
neath and intersecting said inclined portions.
a cinder-pocket in line with the entrance of
such port into the furnace, air and gas ports
opening into such fuel-port at points above
said cinder-pocket, and openings in the sides
of the furnace above the cinder-pocket. |

5. A continuous heating-furnace provided
withreceiving and discharge openings at oppo-

pocket fqr

site ends of the furnace, bearings for a line of

slabs or billets extending from the receiving

to the discharge openings, a fuel-supply port
at the discharge end of the furnace, a gas-out-
let chamber at the receiving end thereof, and

a deflector located above said chamber and be-
tween 1t and the receiving-opening and ex-
tending into the furnace some distance in ad-
vance of the gas-outlet chamber, as and for
the purpose set forth. |

6. A continuous heating-furnace provided

with receiving and discharge openingsat oppo-
site endls of the furnace, bearings for a line of
slabs or billets extending from the receiving
to the discharge openings, a door for said re-
celving-opening, spaced-apart supports for
sald bearings, a fuel-supply port at the dis-

charge end of the furnace, a gas-outlet cham--

ber between the receiving end thereof and the
first of said spaced-apart supports, and a de-
lector located above said gas-outlet chamber;

el

and extending from said receiving-opening |

inwardly to the first set of supports, as and
tor the purpose set forth. |

7. A continuous heating-furnace having a

gas-outlet chamber at one end, a smoke flue
or stack at the other, an air-heating chamber

intermediate said gas-outlet chamber and
smoke-flue, gas-conduits connecting said gas-
outlet chamber with said smoke-flue, said air-
heating chamber having a lower supply-inlet

at or near one end, and an upper outlet at or
near the other end, whereby the air will travel
longitudinally and diagonally through said
air-heating chamber from one end to the other
in opposite direction to the outflowing gas.
3. In a continuous heating-furnace having
recelving and discharge openings at opposite

ends, a fuel-port at the discharge end, and a

40
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gas-outlet chamber at the receiving end, an

alr-heating chamber beneath said furnace, gas-
concuits located within said air-heating cham-
ber and forming communication between said
gas-outlet chamber and the smoke-flue, means
for supplying air to said air-heating chamber
at the discharge end of the furnace, and an
alr-port opening into said fuel-port and lead-

1ng from the end of the air-heating chamber

at the receiving end of the furnace, the air in
1ts travel passinglongitudinally and diago-

nally through said air-heating chamber, as set

forth. | |

In testimony whereof I have signed ‘this
specification in the presence of two subscrib-
Ing witnesses. ’ |

" JOSEF REULEAUX.

‘Witnesses: | _
K. CHARLES HERGET,
(. A. CONNER. |
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