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UNITED STATES

PATENT OFFICE.

ALL‘{ANDER LAUGIILIN OF SEWICKLDY AND JOSEF REULEAUX OF

SAID LAUGIILIN

WILKINSBURG PENWBYLVANIA SAID REULEAUX ASSIGNOR TO

HEATING_-FU RNACE.

AT BRI SPEGIFICATION formmg paxt of Letters Patent No. 680,997, dated August 20, 1901,
| L B.pphca,tmn ﬁled Pehrumy 15,1901 Serial No. 4‘? 453, |

(No model.)

TG all whom mﬁ NG CONCETTL:

“Be'it known that we, ALEXANDER LAUGH-

E.ﬂ_;LIN residing at Sewickley, and JOSEF REU-
. LEAUX, residing at Wilkinsburg, in the

f?!‘é-.?}.;l;,s,,if-j-.is_'_:county of Alleﬂ'heny and. State of Pennsyl-.
... vania, citizens of the United States, havein-
... ‘vented or discovered certain new and useful
... . Improvementsin Heating-Furnaces, of which
g ;;é;:;eflmprovementb the followmtr i8 a speelﬁca- -

Thé 1n*¢'ent1on descmbed herem rela,tes to

Sl fcerta,m improvements in continuous heating-

furnaces of-the class or kind shown and de-'
.. scribed in reissued Letters Patent No. 11,666,
~.. 15 granted to us May 31, 1898.

This type or

construction of furnace is highly efficient for
... heating billets about four inches square or
.+ . smaller, but as it is charaeterlstle of the form
S of blllet furnaces now in use that nearly all

“the heat is applied to the upper surfaces of

.. the billets it becomes. necessary in order to
. heat articles of larger cross-section, such as

{:a---.:'j,.f_lf_blooms or ingots in such furnaces, to make.

them lonn'er or reduce the speed of move-

z5ment of the blooms or ingots through the fur--

" nace to insure their proper heating by the

~.c . time they reach the point, of dlSGhal oe from
- the furnace.
jectionable, and in order to avoid the ob-
' 30 jectionable features we have invented and |
.. designed a construetion of furnace whereby
Q:;;_if};}heat may be apphed directly to the under
i and upper sides of the articles as they are
o moved through the furnace,and ebpeemlly as
S35

Both of these mebhods are ob-

;-they appr oa,eh the point of d1seharo*e

In the accompanying dla,wmgs, forming a

part of this specification, Flguré 1 1s a lon-

--;1130' our improvements applied thereto. Kig.
-2 18 a. transverse seetion of the same, thel

?gltudma,l vertical section of a furnace hav-

plane Of seetwn belnﬂ‘ 11’]d18ate‘d b? the ].].Ile

. II'I, Pig. 1.
45
;-.i_{_'1mprovement
.. on a plane indicated by the line V.V, Fig. 4.
- I‘lt,s 6, 7, and 8 are vertical lonmtudmal sec-
oo, tlons 111[15131:'&131110' further modlﬁcatlons of our.
50 1mp1 oved fumace and Fig. 9 s & tranwelse

- Fig. 5 1s a transverse section

‘billets. _
ing small sizes of billets—u. e., four or five

no e The 1nvent10n 1S herelnafter more fully de-
[ bLI‘lb@d and clai med. |

- Higs. 3 and 4 are views simi-

lar. ‘50 Iig. 1, 111us131at1nn* modifiecations of our | If it is desired to e

| section on a plane indicated by the hne IX
X, Fig. 8.

It is characteristic of billet- fm naces now

in use that the supports—a. ¢., the pipes or |
rails for the billets as they move through the 55
furnace—are raised from the bottom of the
heating-chamber for the purpose of allowing a
_portlon of the heatand products of combustmn

to pass under the row of billets which form a
continuous horizontal partition, but the ar- 6¢
rangement of the fire-chamber or gas-inlet

’iue or flues a distancein the rearof the point

to which the billets are shifted by the charg-

ing mechanism permits the heated gases to .
flow u p past the entrance to the space under 65

the row of billets, and hence a comparatively

small proportion of heat is drawn to and

through such space or passage under the
row or rows of billets.

Hence nearly allthe
heat is applied to the upper surfaces of the 70
These furnaces are effective forheat- |

inches square or ]efss—-especlally if the bil-:
lets be subjected on all sides to a very high

‘heat during the latter part of their move- 75 -

ments throucrh the furnace, as set forth in
the patent refelred to, but they are not ef-

fective in heating the 1&1‘“‘61 sizes of billets

or blooms or 1n0’0ts |
In the pracbme of our 1nvent10n thne flont 80 |

portion of the furnace is constructed substan-

tially as shown and described in the Letters

Patent referred to. One, two, or more pairs .

of pipes or rails 1 are arranged lonﬂ‘ltudmally o
of ‘the furnace and the billets are placed on 85 |
and pushed along said pipes or rails by any
suitable nmeham'sm——such for example, as

that shown in Fig. l—eonsmtmw of a fluid- - o
pressure cylinder 2 and piston 3, arranwed in
line with the furnace and ada‘ptﬁd to push the go -

billets or ingots from the truck 4 and along

the pipes or ralls 1. These pipes or rails ex-
tend, preferably, with a slight upward incli-
nation toward the rear ‘end of the furnace.

‘ect an automatic dis- 95
charge of the billets from the furnace, the
ralls or supports are given a downward incli-
nation from a point or points adjacent to the
rear end of the farnace, so that the billets = .
will shde antomatwally fxom the pomt of in- 103




clination down through the discharge-open-
ing 6.
is desired and the billets or blooms or ingots
~are to be pushed or pulled from the furnace,
- 5 the supporting rails or pipes 1 extend hori-
zontally or with a slight upward inclination
from the charging-opening.at the front end
of the furnace to a point adjacent to the dis-
charge-opening 6 or 6*, which may be formed
in the rear wall or the side wall near the rear
end of the furnace, as shown in Fig. 4.
In order to effect a thorough heating of the
- blooms oringots, we cause a considerable por-
- tion of the heat and produects of combustion
15 to pass under and along the row or rows of
blooms oringots lying on the supporting rails
~or pipes 1. To this end the heat and prod-
" ucts of combustion and heating-gases are in-
troduced into the heating-chamberof the fur-
nacethrough one or more ports or openingsso

(o

20

located with reference to the movement of
the blooms oringots through the furnace that-
the latter will operate as a deflector for the

- heat:and products of combustion or heating-
25 gases and cause a considerable proportion of
the latter to pass under and along the row or
rows of ‘blooms or ingots.

other portions of the furnace is immaterial,
provided-the port or ports through which gas
or products of combustion and heat enter the

20

heating-chamber are so located that the bil-

lets, blooms, or ingots will deflect a portion
of the heat or gases, as stated.

35
- ploying two fire-chambers, the outlet of one

of them; as 8§, is located at such a point near
the rear end of .the furnace that the row or

rows of blooms, &e., resting on the pipes or
rails 1 will not entirely cover the outlet from
this fire-chamber, so that heat and products

40

of combustion or gases will flow up and cover
the row or rows of ingots, blooms, or billets.

'The outlet from the second or auxiliary fire-

45 chamber 8isarranged in front of the points to
- which the blooms, &e., are pushed by the feed
mmechanism, sothat the row or rows of blooms,
&¢., will cover the outlet from the auxiliary
fire-chamber, thereby preventing any mate-

50 rial pertion of the heat and products of com-
~ bustion or gases passing above .the row or
rows:of:blooms, &e., but deflecting such gases

or heat into:the passage or passages whose
‘upper -wall or walls are formed by the row or

55 rows of blooms, ingots, or billets.

It: will-be observed that the row or rows.of
blooms, ingots, or billets form a nearly com-

plete top or covering over the second fire-
chamber, the only openings through. such
covering being the spaces a between the

. 6o
- blooms, &e., and the side walls of the furnace

- and the space b between the inner ends of

the billets of the two rows; as shown in Figs.
2y 0, and 9, so:that nearly all the heat enter-

65 ing-thefurnace from the second or auxiliary

~fire-chamber will be effective in heating the
under sides of the blooms, &e.

If, however, no automatic discharge

| The fire-chambers
7'and 8 are preferably located: as shown in-
Figs. 1-and 4; but their location relative io-

When em-

!

680,997

from thé main fire-chamber is, however;
wholly uncovered, or practically so, at all
times, so.that the heat and products of com- 7o

over the blooms and stack. |
‘the fire-chambers 7 and S are preferably so

bustion therefrom will pass to the upper
part of the heating-chamber and thence back
The outlets from

constracted that the fuel may be charged from
each end thereof, thus reducing the labor re-
quired in firing such long fire-chambers from

| one end.
The supporting pipes or rails 1 for the in-

gots, blooms, &ec., are preferably supported

by water-cooled pipesorboxesarranged frans-
versely of the furnace, as deseribed in appli-
cation Serial No. 725,121, filed July 26, 1899.
1t is preferred toso construct the supporting-
Ppipes 9 that the products of combustion enter-
ing the furnace, especially from the second

or auxiliarly furnace 8, may flow forward to

the stack in a passage or flue whose upper
wall is formed by the row or rows of blooms,
&ec. This function or mode of operation can
be attained in many ways—as, for example,
in the construction shown in Fig. 1 the sup-
porting pipe or box 9 in the rear of the sec-
ondary or auxiliary furnace 8 is in turn sup-
ported by the side walls of the furnace and
by piers intermediate of such side wall.
‘the construction shown in Fig. 3 the support-

In

ing pipes or rails 1 are supported for the por-

tionin frontof the secondary furnace by small
piers22,runninglongitudinally of thefurnace.
In the construction shown in Figs. 4 and 5
the water-box 9 is provided with lateral pro-
Jections 15, suitably spaced to form supports
Tor the pipes or rails 1. _
shown in Figs. 6 and 7 the supporting pipes
or boxes 9 are made of sufficient transverse
strength to support the pipes or rails 1 and
the blooms or ingots resting thereon without
anyintermediate support, the boxes 9 resting
merely on the side walls of the furnace.  As
~shown in Fig. 7, the supporting box or tube 9
above the fire-chamber may be supported by
a. brick arch 20, resting at its ends on end
‘walls of the fire-chamber.
the supporting pipe orboxis sobentorformed
| that the end portions will rest upon the side
walls, while the intermediate portion between
the two lines of rails 1 will rest upon the floor
of the furnace.

In the construction

In Kigs. S and 9

In lieu of two independent fire-chambers

we may employ a single fire-chamber 7> of a
width approximately equal to the combined

widths of the fire-chambers7 and 8, as shown

in Figs. 6 and 7. While we have shown in
Fig. 6 the wide fire-chamber in connection
with bridge-rails for effecting the automatic

disecharge of the blooms, ingots, &c., from the

furnace, it will bereadily understood by those
skilled in the art that such wide fire-chamber

may be advantageously used in connection

‘with supporting pipes or rails 1, extendingin:
the manner shown in Fig. 4 from the front.

end-of the furnace to the discharge-opening

The outlet { 6 in the rear wall of the furnace or opening
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Bf* in the side wall near. the rear.end of the
L It will be understood that when the
IR §'.'b100m-supportmw pipes 1 extend, as shownin
. Fig. 4, from the front to the rear end of the
J;furnace in, or' approximately in, a common
. plane the blooms ingots, &o., 3,16 pushed
.. along such supporting-pipes to convenient
... proximity to the _dlSCh_&l ge-opening and are
~.'. . .then pulled or pushed through such opening
. 10 by tongs or a pusher arranged opposite the
SRR '..;dlscharge -opening, care bemﬂ* taken that the
©. . roworrowsofbloomsor 1110‘0133 are not pushed.
BRSO {.sufﬁclently far to prev entafree discharge of a
- portion of the heat or products of combustwn
- passing above the row or rows of blooms, &e.
I flow
... of products of -combustion and heat both |
. above.and below the lines of blooms or bil-
.+ lets the fire-chamber need not extend toward
the front end of the furnace any considerable
~ . distance beyond the vertical plane passing
.. through the point to which the billets are
. moved by the feed mechanism at the front
o ..oend of the. furnace especially where small
. 25 sizes of blooms or billets are to be heated.

~Where provision is made for the free-

Inlieu of fire- chambers for the eombustmh

o of solid fuel are improvements to be applied
... to furnaces where gaseous fuel is employed,
.+ .- a8 shown 'in Figs. 3 8, and 9.
s struction shown in T ig. 3 the fldes 18 and 19
for the introduction of gas and air are sub-
- stituted for the fire-chambers and have their
~... . discharge ports or openings located in sub-
.. ... stantially the same relation to the line of
movement, of the blooms or ingots and their

. automatic discharge from the furnace as the

40

o4
.+ bemnecessary, especmll} for the smcﬂl sizes of
G _,blllets '

6o

. outlet ports. or openings from the fire-cham-
~+- - bers heretofore deseribed.  Asshown in Fig..
By the flues 18 and 19 are auanwed one 1n Lhe"
.'flea,r of the other orin substantmlly the same
2}' '§"-5,}?5;-,';-;,1?';.Telatwe posmwu as the fire-chambers 7 and

“Where provision is made for.the free flow

of heat and products of combustion above
. and below the line or lines of blooms or in-
gots, only one line of gas and air flues18 will | g

-As showﬁ 1'n Iiln‘q 8 and 9 the Wases f01

SRR heatmﬂ' the upper portlon of the fumace or
. zo that portion above the planes of movements
. of the blooms or ingots may be introduced
. through port or ports 18, entering the fur-
. nace above the planes of movements of the
. blooms or ingots.
v 558
the furnace, it is plefelned if the blooms or |
... ingots are to be automatically discharged to
Z[_,'§=.-f§-;ﬁf01m an opening through the bottom of the
... furnace, through which the blooms or ingots
.. 60, will drop onto an inclined apron or pipes for--
. guiding the blooms or ingots to the conveyer
.21, This opening tthUﬂ‘h the bottom of the
.f.;;furnace 18 held norma,lly closed by a swing-

‘When so introducing the
gas and air for heatmn‘ the upper portwn of

: L .ing door 22, held in closed pOSILlOH, as shown

by arms 23 having weights 24. =
-No elalm is m&de herem to the construc-

tmn of the mll suppmts 111ust1.a,tec1 in Kigs,

In the con-

4 5,8, and 9, as such constructions are the
sole invention of one of the applicants and

70

form the sub,]ect-matter of an appheatwn

filed by him.

We claim herein as our mventlon—-— -

- 1. A continuous heating-furnace havingin
combination, a d1seharﬂ'e -opening at or near

the rear end of the fuumce, bloom or ingot
supports extending from the front end of

i the furnace to a point adjacent to the dis-

charge -opening, bearings for the bloom or

_111@01} supports constructed to' hold the sup-
ports above the bottom of the fi urnace, means
for shifting the blooms or ingots to a point
near the dischar ge - opening, and ports or -
openings for the admission of heating-gases -

arranged near the rear end of the furnace
and undeI the path of movement of’ the

‘blooms or ingots along the supports, and ex-
tending forward beyoud the point 'to which
the blooms or ingots are moved by the shift-
1ng mechanism, Wheleby the line of blooms
or ingots will serve to deflect a portion of
the heating-gases entering through the ports. :

Or openings, subst,a,ntlally as set f0113h

‘2. A continuous heating-furnace havmﬂ' in -

combination, a discharge-opening at or near

the rear end of the furnace, bloom or ingot
supports extending from the front end of Lhe |
furnace toward the rear end thereof, means.
for shifting the blooms or ingots -'along'the
supports, means for effecting the automatic
movement of the blooms or ingots from such
_snppmts through the discharge- 0pemnﬂ' of

upper sides of the bloomb or mﬂ‘ots, &c,
‘while moving through the furnaee, and means
for applying Theat dlreetly to the under sides
of the blooms or ingots while beng shifted
along the supports and during their auto- .

matic movement, substantially as set forth.
- 3. A continuous heating-furnace havingin
combination, openings adjacent to its ends
for charging and discharging blooms or in-
oots, tWo or more ports or openings for the

adjacent to the opening for the discharge of
blooms or ingots from the furnace, and an

open- -topped ﬂue or passage extending fr om.

one of the ports or openings underneatb the
bloom oringot line of travel toward the front

end of the fumaee and adapted to be covered

heated, substantially as set forth.

4. A continuous hedting-furnace havingin

75 -

30

90

95

100

105

IIO .

introduction of heating - gases into the fur-
nace, arranged one in fmnt of the other and
II5

120
by the row or rows of blooms or ingots. bemﬂ' | |

combination, openings adjacent to its ends -

for charging and discharging blooms .or in-
gots, bloom or ingot supports extending from
the front end of the furnace to a point adja-

cent to-the discharge - opening, bearings for
the bloom or mmt supports constructed to

raise the bloom or ingot supports above the

bottom of the fuma,ce, means for shifting the
| blooms or ingots to a point adjacent to the

discharge-opening and two or more ports or

openings for theintroduction of heating-gases

s -

130




i

<

111130 the furnace arranged one in. fromt. of the | sunports to a point a,d;j acent to the dlscha,rcre- -
opening, two fire-chambers located below the

other ad;acent to the opening for the dis-

charge of bloomsor ingots from the furnace

10

20

25

“and extending forward beyond the point to
‘which the blooms or ingots are moved by the
shifting mechanism, whereby a portionof the |
| heatmg—gases entering through theinlet ports
or openings is caused to flow forward under
- the line of blooms or-ingots, substantially as

set forth.

5. A continuous heating- fumace ha,vmfr in-

combination, openings for charging and dis-
charging blooms or ingots, main bloom or in-
got supports extendmﬂ' from the frontend of
the furnace toward the rear end thereof, in-
clined supports extending from the main sup-
ports to the discharge-opening, ports or open-

ings for the introduction of heating-gases ar-

1anwed below the inclined SIlppOI‘tS and aux-
1113,1*57 ports or openings for the introduction

of heating-gasesarranged in-frontof the other

ports or openings and.extending forward be-

low the main bloom. or ingot supports, sub-

stantially as set forth.

6. Acontinuousheating-furnace, havingin

combination openings for charﬂ*mg and. dlS-

~ charging blooms or ingots, a port or opening

.. 30

35

Lnear 1ts rear end for the admISqmn of heat-
ing-gases. into the furnace, bloom or ingot
supports arranged above the bottom of the

furnace and extending from the charging-

opening to a point beyond the front wall of
the portoropening for the admission of gases, -

thereby forming an open-topped flue adapted
to be closed by a continuous line of blooms

or ingots resting on the supports, said flue
extending from the inlet-port toward the

front of the furnace, and means for shifting

40

- combination, openings for charging and dis- |
- charging blooms or ingots, bloom or ingot |
- supports extending from thefrontend of bhe.. |
furnace toward the rear end thereof, means |
for shifting the blooms or ingots alonﬂ* said |

stantially as set foxth
7. ‘A continuous hea,tmn'-furnace having in

680,997

path of movement of the blooms or ingots,
one of said chambers arranged forward from

a plane passing through the point to which
the blooms or ingots are shifted by the shift-

ing means, and the other chamber in the rear
of the first chamber, substantmlly as seb
{ forth.

8. Acontinuous hea,tmo'-tmna,ce havmﬂ'm

furnace toward the rear end thereof, means

for pushing the blooms or ingots alonﬂ' sald
supports and a fire-chamber located below
the plane of the bloom oringot supports and
connected to. the heating- chambel in front
andintherear of the pointto whichthe blooms
oringots are shifted by the pushing means,
that the heating-gases will flow from the fire-
chamber above and below the line of blooms
| or ingots resting on the bloom or ingot sup-
| pmts substantlally as set forth.

9. A continuousheating-furnace, h&vmﬂf in

combination, bloom oringot supports extend-

ing from the front end of the furnace toward
the rear end thereof and raised above the bot-

tom: of the furnace, means for moving the
‘blooms or ingots along said supports to a
point from Wthh the blooms or ingofs can be
removed from the furnace, and a ﬁre cham-

ber located below the plane of the bloom or

ingot supports and extending forwardly from
a vertical plane passing throua‘h the point to
‘which the blooms or ingots are moved by the
shifting mechanism, substa,ntlally assetforth.
the blooms or ingots a]onn' the supports, sub- ;

In testimony whereof we have hereunto set

our hands.

ALEXANDER LAUGHLIN.
JOSEF REULEAUX .

Wltnesses
DARWIN S. WOLCOTT,
- F. Ii. GAITHER.
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55

combination, a heating- eha,mber bloom orin-
|'got supports raised above the bottom of the
‘heating - chamber and extending along the
‘heating-chamber from the front end of the

60.

65

75
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