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This imwention relates to furnaces and heating 
methods, particularly . furnaces for" heating ma 
terial, as, for example, annealing' fürnaces, and 
methods of heat treating (e. g., annealing) ? ma 
terial. It has to do with furnaces in which and 
rnethods, in accordance . With which a, ' charge ' is 
adWanced relatiWely to a Series of heating meanS 
Whereby the charge is Subjected SucceSSiwely to 
the action of the respective heating means.' In 
certain of its aspects the invention is concerned 
with. furnaces of the type ha.wing" a material Sup 
port and a hood ower the Support, the heating or 
|heat treatment, being carried on continuously or 
progressively during relative movement between 
the imaterial and the hood, and with methods of 
heating or heat, treating material by use of fur 
naces of that, type. 

It has heretOfore been known "to ̀ diSpoSe" mate 
rial to be heated on an elongated material Sup 
port and mowe the Support beneath a Stationary 
hood of less length than the Support "to" heat the 
material as it? "advanceS. In furnaces of the · type 
used for Such a, procedure the elongated' material 
Support may be · Straight or curwed; for example, 
it may be arcuate or eWen circular, and the · ho0d 
is ' of course shaped to conform to the 'shape: 'Of 
the material Support; but is of Smaller ' dimension 
in' the direction of , itS length than the Support. 
The words -**elongated''' and " ''length'' as herein 
used apply to material Supports , and " hoods of 
warious Shapes, ewen': circular or arcuate, the 
length Or directiora of eiokng?tion of a circular or 
arCuate Support or hoOd being the direction along 
the arc. 
For purposes of explarnation' and illustration 

the invention will be described as · embodied in 'a 
heat treating furnace hawing a generally circular 
material Support and arn'arcuate hood of leSS than 
360° ower th:}e Support. Furnaces 'of this general 
type are disclosed in copending applicationS' Se 
rial': No. 497.528, now', Patent No; 2,417,063, and 
Serial No. 629,085, later' · abandoned. In the' fur 
naces of those applications the arcuate " hood' or 
heating charaber of less than' 860° is stationary 
and the circular material Sttpport moweS therein. 
The* charge t0 be 'heat treated, aS, for" example, 
coils of meta! Strip;" is placed upon’ the material 
Support or hearth at interwals therealong and aS 
the hearth ?YnOWes beneath the hood burners diS 
posed" in Series at opposite" sideS'' of the hood heat; 
the charge. TThe heat, " treatment is · effected by 
predetermaining' the' annount 'of 'heat | Supplied by 
the "respective" burners ” to the 'charge'' at; " warious 
points along the path`of the charge: 

t is desirabie to be able to predetermine 'with 55 
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Substantial || accuracy" " the · temperature" of* the 
charge being "|heat;* treated in a^ furnace of " the 
type above referred "to" at each point” along' the 
patha "" of the ' charge · during” the ' heat ', treatment, 
i. e., during preheating; soaking, slow cooling and 
rapid cooling. Accurate predetermination of the 
temperature of the charge ' at particular` points? 
in the furnace is difficult due to the fact that the hood "is longitudinally"open' and temperature ef 
fects, either heating or "cooling, from one' zone"irh 
the furnace may be felt in unpredictable magnd 
tude at ' other points or "zones longitudinally" re= 
mOwed 'therefrom.” This may be ” due to warious 
factorS Such as drafts, warriationS" in"outside" tem 
perature, "Wariations in"fuel' or burner adjustment, 
etc:' 

I provide a furnace and a heating method over 
coming' the disadWantages abowe referred to. Ac 
cording ̀ to my 'heating '.' method’ material · to be 
heated is 'disposed imr a 'travelable compartment, 
the 'compartment is mowed" successively into* po? 
sitions in which certain' of a "Series' of * heating 
meariS * Supply heat ''' to , the "'' material and' the 
amount of heat Supplied by the respective heating 
meanS" is predetermined whereby .. to': 'Subject;*the 
material to-desired temperatures as it advances, 
My' method' is especially” well adapted ? for " " the 
heat treatment of'coils 'of metal strip' or the like. 
A ''coili' or the like may be disposed in a 'travelable 
cormpartment, the compartment maybe advanced 
intermittently and^brought to'rest successively' in 
positions in which certain of a Series' of 'burners 
are” directed' to ' discharge into the compartment 
generally · tangentialiy' 'of the coil': 'or': the · like to 
heat the-coil' or the like 'and' the' amount of heat; 
Stupplied "by' the^ respective" burners · may be' pre 
determined'whereby''to': subject ? the ? coilf' or" the 
like - to-' desired':''' temperatures' as ? it; : advances. 
Burnet's may be'.' disposed in' opposed relationship 
to discharge from opposite sides into the'comparí 
ment. The compartment may be adWanced inter 
imitteritly and brought'' to rest; SucceSSiwely' in pO 
Sitions in which'' opposed burners : discharge" from 
opposite" sides "" into ' the ? compartment' generally 
taragentially* of the material.' 

I further': 'provide' a, *furnace''|''comprising "a"'se 
Sies of heating means and a compartment adapt 
ed to 'contain' material to be heated* travelable 
relatively’ to "the*'heating': means so^ that the re 
Spective-heating means succeSSiwely heat material 
disposed " in the ? compartment." The heating 
mear1|S * are" preferably’ 'burnerS’arranged So' that 
as the compartment, travels the 'burners are"Suc 
cessively"directed thereirtto. : Desirably the burm 
ers? are "in" opposed Series, groups” (as;" for 'exam* 
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ple, generally opposed pairs) of burners being 
adapted SucceSSiwely to be directed into the com 
partment from generally opposite directions. 

Desirably a, Series of compartments is prowided, 
the heating means successively heating material 
disposed in the respective compartments. The 
furnace desirably comprises an elongated haood, 
a, Series of heating means arranged at interwals 
along the hood, an elongated material Support 
mOWable within the hood and means connected 
With the Support and cooperating with the hood 
for providing Segregated compartments on the 
Support adapted respectively to . contain material · 
to be heated, the respective heating means being 
adapted successively to heat; material in the re 
Spective compartments as the Support mowes rela,- 
tively to the hood. The heating means prefer 
ably comprise opposed Series of burners arranged ', 
at interwals along the hood and the elongated ma 
terial Support desirably has thereon partition 
means cooperating with the hood to prowide Seg 
regated compartments on the Support adapted 
respectively to contain material to be heated, 
Successive groups of opposed burners being adapty 
ed SuccessiWely to heat material in the respective 
compartments as the support mowes relatively to 
the hood. 
Prowision is preferably made for the discharge 

from the burners to swirl around the material in 
the compartments. . Desirably opposed burrnerS 
discharge into a compartment eccentrically 
thereof to cause the collective discharge from the 
burners to SwirI around the rnaterial in the com 
partment. The compartment is also preferably 
shaped to aSSist in bringing about Swirding action : 
of the discharge from the burners. 

. Other details, objects and adwantages of the 
invention will become apparent as the folloW 
ing description · of a, present; preferred ernbOdi 
ment thereof and a present preferred method of 
practicing the Same proceeds. 
. In · the accompanying drawing T have shown 
a, present preferred ermbodinent of the inveration 
and have illustrated a present preferred method 
of practicing the Same in which the figure is a, 
fragmentary. horizontal croSS-sectional wiew 
through the heating chamber and portions of the 
material Support of a rotating annular hearth 
annealing furnace, the section being taken just 
above coils which are shown as being heat treated 
in the furrnace. 
Since the furnace is of the type fully disclosed 

in Said copending applications it is unnecessary 
to show it in detail, the invention being fully 
illustrated in the single figure. There is provided 
a circular material Support or hearth 2 adapted 
to turn within a, stationary hood 3. The hearth 
is travelable within the hood, being advanced by 
any Suitable mechanism such, for example, as 
concentric Series of rollers underlying the hearth 
at least; Some of which are driven to advance the 
|hearth. The hood haS Spaced generally wertical 
side walls, the inner side wall being designated 
4 and the outer side wall 5. The hood also haS 
a, top or roof arch which is not shown in the 
drawing but which extends between the side Walls 
4 , and 5 at their upper extremities and overlies 
the hearth and the charges disposed thereon to 
close the furnace at the top. The side walls 4 
and b of the hOOd nay be sealed to the traveling 
|hearth by any suitable means, as, for example, 
Sand or. Water Seals. 

? 'The hearth is provided with longitudinally 
Spaced partition walls 6 which are nounted 
thereon and are of Such Shape So as to Substan 
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tially fill the hood transwerSely. In other Words, 
the partition walls 6 cooperate with the hood to 
provide Segregated compartmentS T on the hearth 
adapted respectiwely to contain material to be 
|heated. A coil of metal strip 8 is Shown in each 
of the compartnents '. 
An inner Series of burners 9 and an outer SerieS 

of burners {6} are provided in the walls 4 and 5 
respectively of the hood for heating the material 
disposed in the compartmentS T as the hearth 
travels within the hood. The inner and Outer 
burners are arranged in groupS or generally op 
posed pairs So that, when the compartrimentS are 
in predeterrmined positions one inner burner and 
one outer burner Will discharge into each com 
partment. This is shown in the drawing. The 
burners are let through the inner and outer Walls 
4 and 5 respectively at an angle to the radial 
direction and generally Opposed burners are diS 
posed retatively to each other so that they coop 
eratively discharge into a, compartment when the 
compartment is predeterminately p0Sitioned with 
respect thereto So as tO cause the collective diS 
charge to Swirl around the coil in the comparty 
rnerat. The burners may discharge at a, level be 
iow the lewel of the coilS S0 that the discharge 
therefrom Swirls around the coils and also riSeS 
whereby a, wery effective heating of the coils is 
brought about. The Swirling of the discharge 
from the burners is aSsisted by the Shape of the 
partition Walls 6. Hach Such Wall aS Shown fdareS 
out in both directions at; both ends So that, there 
are no cornerS Within the comparimentS and 
hence there is rao substantial tendency to inter 
fere With continu0uS SWirling mowement of the 
gases therein. 
While the hearth may be advanced continu 

ously it is Ordinarily preferable to advance it in 
terrmittently, Stopping it with a, compartment dis 
posed to receive the diScharge from oppOSed burn 
erS So as to create therein a, SWirling mass of 
heating gaSes aS abowe deScribed. 
The heat, Supplied by each burner is predeter 

rmined So that the material being heat treated 
may be subjected to rather accurate temperature 
contrOl as it progreSS3s through the furnace. 
The burners may be controlled manually or auto 
matically. Desirably they are controlled So that 
each charge as it; progresses through the furnace 
is first preheated, then Soaked, then slowly cooled 
and then rapidly cooled. 
While I have showth and described a present 

preferred errmbodiment Of the invention and a, 
present; preferred method of practicing the Same, 
it is to be distinctly understopd that the inverm 
tion is not limited thereto but may be otherwise 
Wariously embodied and practiced within the Scope 
of the following claims. 

I clain: 
1. In a furnace comprising a mowable hearth, 

a hood enclosing a Space ower Said hearth, and 
Walls on the hearth extending transversely of 
the hood to form an enclosure in which material 
may be heated when the hearth reaches a, pre 
determined position relative to the hood, the im 
prowement comprising burtherS Set in the hood 
and Opening into Said 6nclosure to project flames 
into said encloSure, each of Said burners being 
pOSitioned adjacent one of Said walls with the 
central axis of the burmer extending toward Said 
adjacent Wall, Whereby a, SWirling motion is im 
parted to the fiames and heated gases in order to 
heat material in , the enclosure with Speed and 
uniformity. 

2. In a, furnace comprising a, nowable hearth, 
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a, hood enclosing a, Space ower Said hearth, and 
Walls on the hearth extending trahSwerSely of the 
hood to form an encloSure in which material imay 
be heated When the hearth reaches a, predeter 
mined position relative to the hood, the iriaproWe• 
ment comprising burraerS Set in the hOOd and 
Opening into Said encloSure to project fiames int0 
said enclosure, each of Said burners being pDSi 
tioned adjacent one of Said Walls With the cem-- 
tral aXis of the burther extending tOWard Said 
adjacent Wall, and Said Walls each hawing a, pO1'- 
tion adjacent Said hood curwing tOWard the ad• 
jacent, burner, Whereby a, SWirling motion is im 
parted to the flameS and heated gases iia order to 
|heat imaterial in the eracloSure With Speed ahd 
uniformity. 

8. In a furnace comprising a rhowable hearth, 
a hood enclosing a, Space ower Said hearth, and 
Walls on the hearth extending transwerSely of the 
hood to form an encloSure, in Which material 
may be heated When the hearth reaches a, pre 
determined position relatiWe to the hood, the im 
proWement cormprising burners Set in the h00d 
and Opening into Said er?cloSure to project; flameS 
into Said encloSure, Sa.id burners being pOSitioned 
dia.gOnally acroSS the hearth from ea.Ch Other in 
the enclosure and each of Said burtners beitag 
adjacent one of Said Walls with the central aXiS 
of the burther extending toward Said adjacent? 
Wal}, whereby a, SWirling motion is imparted to 
the flames and heated ga.Ses in order to heat ima 
terial in the encloSure With Speed and uniformity. 

4. In a furnace comprising a, mowable hearth, 
a, hood enclosinag a, Space ower Said hearth, ahd 
Walls on the hearth extending tranSwerSely of 
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the hood to form a, Series of enclosures in which 
material may be heated When the hearth reacheS 
a predetermined position relative to the hood, the 
improWement comprising burnerS Set in the hood 
ar?d Opening into Said encloSures to project flameS 
into Said enclosureS, Said burners being positioned 
dia.gormally acrOSS the hearth frora, each other in 
each encloSure ahad each 0f Said burthers being 
positioned adjacent one of Said Walls With the 
central axis of the burne1' extending tOWard Said 
adjacent Wadl, anad Said Walls each ha,wing curwed 
portions adjacent the hood on each side of the 
|hearth to form rounded corners in the encloSures, 
Whereby a Swirling motioh is imparted to the 
fiahmeS and heated ga.Ses in order to heat material 
in the encloSures with Speed and uniformity. 
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