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40 1, parts of the furnnce appearing in elovation

UNITED STATES PATENT OFFICE.
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METHOD OF NEATING BILLETS.

¥o. 8U7.80. |  Specifieation of Letters Patent., h_.unto_d Sapt. 1, 1900-_.

Original applieation filed Beptember 14. 1900, Serial Ne. 278.374. Divided and this application filed Junuary 31,
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To all whowe it ey conecern: Ahe method illusteated in its operation s
Be it Known that 1, Cane J, F. Jonssox, a | equally eapable of cinplovinent in any of the
citizen of the United States, rexident of Cleve- | vazions Rinds of relwating furmaces utilized
Innied, commnty of Cavabhoga, uid State of Ohio, ;2 in connection with steel rolling mills,  So,
8 lmve invented o iwew and deful Taprisee- L tens, while the fud il hore ic gus, a0
' wont bn Methods of Heating Billets, of which | cither nntural or artitlednl, 1 do not wenn to
the following is u specilication, the prineiple *imply thereby that iy methisd is ineapable of
of the invention being herein explatied and | adoption wheee other fuels are burned,
the best minde in whieh Hlinve contemplated o The billot-heating farnnee, illustested in
10 spplving thnt principle, so as o distinguish | the soveral figures of the drawings, i< of the
it from other iaventions, l “eontinnous T ivpe, i which the nlleis are
My invention relates to methods of heating: b inteoduced into the Biesting elamiber, desig-
sl billetx and the like in relienting fur- nnted by AL ot the end A Tarthest removed
maces stich s wre commonly employed i ! feom the portion Af where the gas busmer is
13 conneetpdr wWith steel rolling mills, Joeated,  This heating el N is of the 70
The abjeet of ey invention is to effect a | usual elongated form and is inelined down-
uniforn and thecough hearing of sueh snte- | wardly from burner-end A* to opening A%
riel, as for instaaee, billet< with a i | Extending it entire lengtdy are parallel dwnrf
espenditare of fuel, - o wallx o built ap froni the elmmber floor and
20 Such invention consists of steps herein- § inelined at the same angle as such floor until 75
after fully demeribed and specilieally  set | near the portion A of the chamber where
forth in the elnims, > they slunt <harply in the opposite direction
The annexed deawings and the following | and lead to the discharge opening A" of the
deseription set forth in detail one mode of | chamber,  Water-cooled skid pipes o, which
25 eareving out the invention, sueh diselosed | aee Wid along the tops of dwarl walls ¢, pre- 80
monde constituting bt one of various ways in | vent injury of the walls us the billots are
which the principle of the invention may be | skidded along.  Such movement of the bil-
tsee], * ' ' letx along =kid pipes or wavs ¢’ is accom-
I:lislml by means of a hvdreaulie ram, or simi-
wr pushing agent, not shown, which is lo- 85

1o said annesed deawings:  -Figure | vep-

30 resents a vertical longituding] eross-section
~of a furnnee cotmtraeted with n view to earr
ottt my improved method, such furnaee be-

ing shown as adapted (o buen natural gux as
fuel.  Fig. 2 represents o horizontal longitu-

38 dinal croms-nection of the simme: white Figs, 3
atdd 4 are feont and rear elevations thereof,

eatfed oppowite to end A of the heating
chinmber.,

In the operation of the furnace the hillets
ure introduced into the heating chamber at
e end A and are forced by the hydraulic 90
_ rm to travel gradually up the incline on the
reapectively.  Figs, 5 and 6 are vertical | pipe skids o, the advance being through
trapsverwe cross-sections thereof taken upon | zones of constantly inereasing temperature
lines V-V and VI - VI, respeetively, in Fig. | until the highest temperature is reached in

' the portion X’ of the chaniber.,  As the billets 90
sucocsively arrive at the point where the
dwatrf walls and pipe skids borne theroon
slope in the opposite direction, they roll over
and thus expose to the heat the darker and
colder spots where they had previously rest- 100
ed on the pipes, and are finally discharged -
onto the floor or a table ready to be trans-
‘mitted to the rolls. - L
~ As previously stated, my invention has
particular reference to the manuer of heating 306

ax well,  Kig, 7 reprosents a front elevation
of & furnage embuxlying my improved con-
steuction s adapted for the burning of arti-
~ ficial gus; while hpt 8 and 9 are respectively
45 & verlical longitudinal cross-section and a
horizontal longitudinal cruss-section of the
The subject-matter of this application has
been divided out of my prior application for
50 United States Letters Patent for an improve-
ment in billet heating furnaces, filed Sept. | & furnace of the character just desoribed,
14, 1905, 8erial No, 278,374, - ! theredeing nothing novel set. forthi in the des
 While the furnace chosen for the purposes | soripition  above ‘suven. And as han alig
of this description is of the particular-typq | been indicated, the fuel that my improveil
56 designed for heating billets, it is evident that | furnace is' designed td employ is gas, qithér 11
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. & upper end of the he

28 which the

30 Gasis admitted to t 95.

t0 through slnt 8,
. ly eomprise a closed, Interally: clongated

natural or artificial, only o slight alteration,
and one easily made in practice, being re-
quired to change from the one to the other.

The burner s located at the forward and

ted being admitted into the chamber

ings arranged as hereinalier de-
~soribed, parts of the burner are
supported in suitable masonry work M built

10 v tlc _
plutu and resting u!wm_poatn B'. In this
masonry, near where it abuts against the end
‘of the furnace structure proper, is provided a
narrow vertical orslot 8, Figs. 1 and

passage
15 2, and Sandd 9. Atitslowerend thi-pcn:'gl
a:mmu ' or slot

8 Uiaposed 8t approximler, Pamegs angles
a roxima

thereto, Figs. 1 8, and opoﬂ d'? its

entire le into the forward At of the

20 heating chamber A, Figs. 5and 68,

in 1and 8,

ward inclination from the line of its junction
with the vertical slot S

30 as {0 be on a line,
and nhnhnﬁdlm‘d, with the skid pipes

the siot 8’ in a line parallel therewith ia a se-

ries of apertures 83, also communicating with
vertical slot 8 and downwardly incljned
therefrom, Figs. 1, 5 apd 8. b
assage S’ through
suitable nossles embedded in masgnry work
M and connected with the supful ,main 82,
_W‘dhen natural gas is nnllplnyull | aAve ;mm;}
it advantageous to cmploy a plurality of suc
nozzles 2 mounted in l[:e zmn};wr cluyrly indi-
inFige. 1and 2. Where, however, the
artificial product is ured, a single larpe noz-
form shown in Figs, 8 and 0 gives

*

zle ¢ of
the best resnlta. The burner is designed with
40 & view to facilitate the removal of one style
of nozzle and the substitution of the other to

meet the exipencies that frequently arise in
fuel. “.'(l.'h Y

the supply of gaseous
necessary to remove from the box platform B3

43 the masonry M inclosing one type of burner

and to erect the otherin its place, the furnace
stricture being undisturbed. |

The wir required to form A combustible
mixture with. the is admitted (o slot 8
he details of such air sup-

nnel or hopper structune & fitted into the
outer opening of slot 8. Connected there-
«With are airsupply pipes 8¢ through which the
t8 air in forced under suitable pressure,  These
pipes 84 of which there are. preferably twao,

. a5 shown, lie for & portion of their couse

~ within heating chamber A, being conven- |

lently disposed hetween the side walls of such
60 chamber and outer dwarf walls a, Figs, 2 nudl
9. By this arrangement of the pipes, in-
stendd of embedding them withiy the walls or
floor-foundation of the furnnce ax hinx hereto-
~ fora been the practice, they are rendered

66 resddily mecemible for the puspose of ninking

L .
.
‘ ’ .
.

& box-like platform B made of steel |

t has a slight down- | of the

are advanced. Above |

us it is merely

alterations or repairs.  They are at the uame

time ex

1 to the heat of the furnace cham-
ber an '

the air is thus raised to the proper

| temperature. without the employment of px-

ranecous

nnel or
of the heated air, thus foroed into the hurner,
:.Imt'%m ncrom the entire length of vertical
oS h

From the'manner in which horizontal slot
8’ and apertures
cal slot

heating means, effect of the

it is evident that only a pertion of

forced down the entire length
of to mingle with the gas from
nossles s or nozsle &, to thence CRCAPR
through slot 8’ and be ignited. The sive of

the openings provided for tho passage of the

gas and air must be proportioned with the
pressures empl

erly combustib

mixture. The remainder
the air escapes into the heating chamber
through the apertures S* situated, as has
been exlglsined, above the opening of hori-
zontal slot S,

It is to the offect produced by the admis-
sion of the air above the ignited us mix-
ture issuing fromn slot 8’ to which I desire to
call particular attention. Suchincandescent

tion, h{ virtue of the downward inclination
of alot §, 50 as to puss below as well as above

S? are connected with verti-

ed s0 as to produce a prop-

gases are discharged in a downward direc-

e ey - W - = -
-

B

70

per &% is to render the pressure.

7; -
50
ss“_'. |
90

95

the hillets as they advance along the dwarf

wallsa. The tendency, however, of hented
vapors to rise would cause the hottest por-
tiona of such gases, ax noon as the effect of
the initial downward discharge
flow along the ceiling of the chamber instead
of around the billets, and much of the heat-
ing elfect would thus be wasted. 1 have
found that the introduction of & blast of nir

just below the ceiling of the chamber and

ahove this blast of incandescent gases, very
cfiectively blankots and directs the Ilatter

and, by preventing their rising, prolonges

their confinenent. to the lower portion of the
chantber.  Such a blast of air 1 produce by

the employment of apertures 8?, the effect,

was lost, to

100

-

110

being heightened by having the air at a hich

enough temperature to provent its having an
undue cooling effect and by also HUparting

to it an initinl downward” direction.  The

heat praduced by the combustion of the Tuel
in thus utilized to the fullest extent, and the
cconomy thus effected in the operntion of o
reheating furnnce is a very important. item in
the operation of steel volling mills,

Having thus deseribed my invention in de-

tail, that which I particularly point out nned
distinetly elnim is: . - -

L. The method of heating bhillots and the
like, which consists in rdvaneing the snme
through a furnace-chamber: in tlim-lmrgi_n;.:

1

into xnid chanber in o downwardly inclined

direction a blast of igneous vapors, and con-

vaying a blast of hoated nonceambustibie

LI
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gases undor pressure to suid chainber so that |
1t will extend above said first named blast in
order to blanket and direct same to the lower:|
portion of the furnace-chamber. * )
5 2. The method of heating billets and the 1
" like, which cpnsists in advancing the same |
through a fuPnace-chamber in one direction
and in discharging into said chamber in the
oppositc and downwardly inclined direction
io s blast of commingled igneous vapors, and
" above such blast and in a-downwarily m-
clined direction a second blast of heated non-
combustible gases under preasure so-that the .
“istter will extend above the fimt named blast
t5 in order.to blanket and direct same to the
~ jewrer portion of the furnace-chamber.

|

3. The method of heating billets and the |
Mks. which consists in advancing the samo |

807,834 _ B - |

thirough the lower portion of a furnace-cham-
ber in one direction and discharging into saud
chamber in the opposite and downwardly -
clined direction a blast made up of wmited
mixture of combustible gases, and conveying
under pressure g hlast of heated air so that it
will extend above said first named blast and

i 4 tltm*rm'urtllly inelined direction whieteby

the direction of sdid first blast is t*mwuytﬁl
and maintained along the lower portion of
said chamber, substantially as described and
for the purposes set forth. - '
Signed by me this 156th day of January
19046, - | o

Attested by-
DT, Davixs,
Jno. ¥. Operuix.

_. ~ CARL J. F. JOHNSON.
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