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embodiment of the invention illustrated in 
Figs. 1,2 and3, the furinace, asbest shownin 
Fig. 1, is of elongated form and arranged to 
provide three zones through which the sheets 
are consecutively passed as they traverse the 
furinace from one end to the other. These 
zones, respectively indicated by the brackets 
above said figure are generally designated as 
a, b, and c, and for convenience of descrip 
tion we shall refer to the central Zone b as 
the hot or final temperature zone and to the 
end zones a and o as the recuperative zones. 
More particularly the furinace comprisºs a 
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roof 1which may desirably be arched ancl supported on paralel, longitudinally extendº 
ingside walls 2 joined at their lower extremiº 
ties by a flooror hearth 3, the walls and 
roof being formed ofbricks orothersuitable, preferably refractory, material. End Walls 
4 and 5 are also provided, the former being 
pierced with upper andlower openings form 
ing doors 6-6 and the latter with corre 
sponding openings : doors 7-7, al 
of these doors being desirably in the form of 
transversely extending slots of suficient 
height to permit the introduction to and disº 
charge from the furinace of the sheets which 
are to be normalized. The furinace roofmay 
be provided with a covering 1 of heat-insu 
lating materialto cut down radiation losses. 
The furinace is of maximum. height 

throughout the length of the hot or final ten 
erature zone b, and is desirably of slightly 
esser height throughout the Zone c and of 

still lesserheight throughout the Zone a Said 
zones, of course, being in the form of cham 
bers 8, 9 and 10 respectively bounded by the 
roof, sides and bottom of the furinace and 
communicating with each other. The side 
valls androofof the furinace maybe support 
ed and tied together in the usualway by 
buckstays 12 and tie rods 13 as indicated in 
Fig. 2 orin any othersuitable way as Wilbe 
well understood by those 
art. • 

In the form of the invention now being de 
scribed two sheet conveyors, generally des 
ignated as 15 and 16, are provided andar 
ranged one above the otherinspaced relation. 
Each of these conveyors comprises a plural 
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ity of transversely extendingshafts, those in 
the upper conveyor being designated as 17 
and thosein the lower as 18, respectively pro 
vided with a plurality of laterally spaced 
discs 19 and 20 whichare arranged in stag 
gered relation on eachadjacent pair ofshafts 
so asto forma support for the sheets opera 
tive to convey them through the furinace 
when the shafts are rotated. The ends of 
the shafts are extended through the side walls 
of the furinace and any suitable mearisis pro 
vided for driving them. Thus each of the 
upper shafts may be furnished atone end 
with abevelgear 21 cooperative with a simi 
largear 22 on a driving shaft 23 extending 
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horizontally along the side wall of the fur. 
nace and the lower shafts siguiarly furnished 
with bevel gears 24 cooperative with similar 
gears 25 on a lower drive shaft 26, the two 
shaftsbeing driven from any suitable source 
-of power and arranged to rotate in opposite 
directions so that the upper conveyor 15 
will be efective to move the sheets through 
the furinace in one direction, for example as 
indicated by the arrow adjacent thereto, 
while the lower conveyor villbe efective to 
move the sheets through the furinace in the 
opposite direction as indicated by the adja 
cent arrow. The conveyor shafts may be 
journalled insupports 28 disposed outside of 
the furinace and the side vals of the latter 
provided with apertures for the passage of 
the shafts ofsuch size asto provide acertain 
amount of clearance therefor so that the 
shafts, as well as the walls themselves, are 
freeto expand and contractunder changes of 
temperature without interfering with the 
operation of the shafts. While we have 
shown the shafts as solid, it will of course be 
understood thatif desired they maybe made 
hollow and also that provision maybe made 
for the efecting a circulation of water 
through them or for otherwise cooling them 
in any of the various ways commonly em 
ployed in the art. 
The heat requisite for the normalizing 

operation is introduced to the hot or final 
temperature chamber 8 of the furinace by 
means of burners extended through the side 
walls of the latter and we preferto employ 
for this purpose an upper and a lower set 
of burners, the former being disposed adja 
cent the roof of the chamber and the latter 
adjacent the hearth 3 só that the heat willibe 
introduced to the chamber both above and 
bellow the conveyors. Thus, more particu 
larly, we preferto arrange a plurality of 
burners 30 at longitudinalyspaced intervals 
throughout the length of the chamber 8 and 
on opposite sides thereofso that the burning 
gases therefrom will be projected toward 
the center of the chamber from each side 
thereof and preferably horizontally or sub 
stantially so, and ve also provide anotherset 
of longitudinally spacedburners 31 bellow 
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the lover conveyor on opposite sides of the 
chamber sothat the burning gases from these 
burners will likewise be directed invardly 
toward the center of the chamber from both. 
sides thereof. While ve have found that 
good results maybe obtained by inclining the 
lower set of burners downwardly and in 
wardly so that the gases therefrom yvill be 
projected more or less against the furinace 
hearth instead of horizontally toward the 
center of the furinace as in the case of the 
upper burners 30, and have thus shown the 
lower burners as inclined if this manner, 
under certain conditionsitimay be preferred 
to dispose these burners horizontally in a 
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manner similar to the upper burners se that the products of combustion instead of first 
striking the hearth and being thence de 
fected upyardly Wilbe projected horizon º tallyinto the heating chamber. The burners 
maybe of any suitable construction and de 

lº ofindividual regulationandso arranged that 
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sign adapted for the burning of gas, either 
natural or artificial, or any other desired 
heating medium, and are preferably capable 
any desired number of them maybe em 
ployed simultaneously as it frequently hap 
pens that not all of the burners are required 
toproduce the requisite heating efect, 

En order to confine within the final tem 
perature chamber 8 as much as possible of 
the heat derived from the burners, we pro 
vide between this chamber and the chamber 9 
anupper bafle 40 and a lower baffe 41, these 
bafles preferably consisting of walls extend 
ing transversely across the chamber, the 
bafile 40 being disposed between the con 
veyors and the bafle 41 bellow the lover con 
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veyor. With the same end in view, ve also provide a depending transversely extending 
bafle wall 42 adjacent the juncture of that 
portion of the furinace roof which is over the 
chamber 9 and that which is over the cham 
ber 8, this Wall extending down to a point 
uite closely adjacent the upper surface of 

the upper conveyor. At the opposite end of 
the final temperature chamber and for a like 
purpose, ve provide similar upper and lower 
bafles 43 and 44 generally corresponding to 
the bafles 40 and 41, but as the roof of the 
chamber 10 is preferably, as hitherto stated, 
somewhat lover than the roof of the chamber 
9 and thus lies more nearly adjacent the 
upper conveyor it is ordinarily unnecessary 
to provide a depending bafle vall corre 
sponding to the wall. 42 at the juncture of 
the roof of the final heating chamber and the 
recuperative chamber 10. 
Asthe sheets pass from the final tempera 

ture zone after having been raised to the 
requisite normalizing heat therein, it is de 
sirable to quickly reduce their temperature 
to a point at which further grain growth is 
arrested and a practical fixation of the fine 
grain structure efected. Wetherefore pro 
vide means for bringing about a relatively 
rapid reduction in the temperature of the 
sheets at this point in their traverse through 
the furinace, and while said means may be 
of any form suitable for efecting the desired 
function we find that good results may be 
obtained by providing a plurality of trans 
versely extending, flattened. pipes 46 adjacent 
the inner end of the roof of the recuperative 
chamber 10 and thus substantially above the 
bafles 43 and 44, these pipes being suitably 
connected to a source (not shown) of cooling 
fluid, such as Water, which is circulated 
through the pipes. Thusas the subjacent 
sheets S are moved past the relatively cool 

a circulation of cooling fluid is maintained, 8 
80 

pipes they are cooledor quenched to the 
requisite extent. Similarly and for a like 
purpose, ve may provide a plurality of cor 
responding. pipes47 adjacent the inner end 
of the recuperative chamber 9 and above 
the lower conveyor so asto suitably cool or 
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quench the subjacent sheets Sas they are car 
ried past the pipes by this conveyor; these 
pipes 47 maybe conveniently supported on 
the under side of the bafile 40 and connected, 
like the pipes 46, to a convenient source of 
cooling fluid supply. As stated, however, 
while these flattened. pipes, through which 
are satisfactorily operative for efecting the 
requisite rapid cooling or quenching of the 
sheets as they pass from the final tempera 
ture chamber, any other means suitable for 
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the performance of this function may be 
employed in lieu thereof if preferred. 

In the operation of the furinace the sheets S 
eitheralone or supported on a Wastersheetare 
consecutively fedinto the furinace through the 
upper door 7 in the end wall 5 and are then 
progressively carried by the conveyor en 
tirely through the furinace and discharged 
therefrom through the upper door 6 at the op 
posite end thereof while in a similar way 
sheets SY are consecutively fed into the fur 
nace through the lower door 6, either singly 
oreach supported on a Waster sheet, progres-. 
sively carried through the furinace bythellow 
er conveyor and finally discharged therefrom 
through the lower door 7 at the opposite 
end. Heat is of course continuously 
supplied to the final temperature zone 
8 in suficient quantity to bring the sheets 
S to the requisite normalizing tempera 
ture by the time they reach the left-hand 
end of this zone or chamber when viewed as 
in Fig. 1 and to similarly bring the sheets S” 
to the requisite normalizing temperature by 
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the time they reach the right-hand end of 
said Zone or chamber. Asthe sheets S pass 
beneath the pipes 46 and similarly as the 
sheets S” pass beneath the pipes 47, they are 
subjected to the action of the cooling medium 
which quickly lowers their temperature suf 
ficiently to practically fixthe fine grainstruc 
ture of the sheets and prevent further grain 
growth therein; the cooling orquenching ef 
fect, however, is desirably regulated so that 
the temperature of the sheets will not be re 
duced materially bellow the point at whichthe 
desired fixation of grain-structure is efected 
whereby as the sheets pass beyond their re 
spective cooling or quenching points they 
still retain a considerable amount of residual 
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heat which is radiated from the sheets into 
the recuperative zone or chamber through 
which they are passing and is thus efective to 
raise the temperature thereof and preheat 
the adjacent incoming sheets on the other 
conveyor. Thus, more particularly, as the 
sheets S passinto and traverse the recupera 
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tive chamber 10 a considerable portion of 
their residual heat is given of within the 
chamber and reflected downwardlyby the low 
roof thereofito the subjacent sheets on the con 

s veyor 16 which, entering the chamberthrough 
the lower door6, arethus progressively heated 
as they approach the final temperature cham 
ber 8 sothat uponentering the same they are 
much hotter than when introduced to the fur 

lo nace with the result that they can be raised 
to the required normalizing temperature more 
quickly and with less expenditure of theat 
than would be required if they entered the 
final temperature Zone at the temperature at 

.15 which they wereinitially introduce to the fur 
nace. In a generally similar manner, the 
sheets S. as they leave the cooling pipes 47 
and progressively pass through the recupera 
tive Zone 9 are efective to heat the super ad 

20 jacent incoming sheets S on the upper con 
veyor both by direct radiation thereto aswell 
asindirectlythrough the heat given of to the 
sides, bottom and roof of the chamber sothat 

“the sheets Son entering the final temperature 
25 zone are materially hotter than when intro 

duced to the furinace and thus need less heat 
and less time to raise them to the normaliz 
ing temperature than would otherwise be re 
quired. Additionally, the radiation of heat 

80 which takes place from the hot sheets S or S” 
as the case may be during their passage 
through the respective recuperative zones or 
chambers results, by the time the sheets are 
readyto pass out of the furinace, inso reducing 

35 the temperature of the sheets asto prevent the 
formation ofiscale thereonafter they are 
ejected from the furinace while, of course, al 
of their heat which has beentransferred to the 
relatively cold incoming sheets has been use 
fully employed in preheating the latter and 
thus conserved dºutilized in the perform 
ance ofuseful work with consequentenhance 
ment of economy of operation. 
A further advantage of our invention re 

sides in the fact that When waster sheets are 
used as a support for the sheets to be nor 
malized and arethus ejected from the furinace 
with the latter at one end or the other there of they maybe immediately separated from 
the normalized sheets and used on the other 
conveyor as supports for the unnormalized 
sheets which are passing into the furinace 
from that end; the waster sheets being thus 
returned to the furinace before al of the heat 
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is efected through the conservation in this 
manner of heat which is otherwise lostif the 
waster sheets are allowedito cool to atmos 
pheric temperature after leaving the furinace 
and before beingreturned thereto. º. . . . . . 

When normalizingsheets of thesamethick 
iness, the conveyors are desirably run at the 
same speed sothat the time required for the 

º sheets to traverse the furinace on either con 

which they have absorbed in their passage 
therethrough is dissipated, a further economy. 
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veyor is substantially the same. However, 
the furinace maybe used with equal facility 
for normalizing sheets of two diferent thick 
nesses in which case as the thicker sheets nat 
urally require a longer time for normaliza 
tion under the same temperature conditions 
thando the thinner sheets, that conveyor upon 
which the former are carried through the 
furinace maybe run at a lower speed than the 
conveyer transporting the lighter sheets 
thereby maintaining the heavier sheetsin the 
furinace for the additional time required to 
properly normalize them. 

In Figs. 3, 4 and 5 we have shown a some 
What modified form of our invention in which 
the conveyors, instead of being superposed, 
are arranged side by side thus ordinarily de 
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creasing the height of the furinace but in 
creasing its width for a given capacity. 

Since in this form of the invention the 
construction of the side walls, bottom, roof 
and supporting means therefor are desirably 
substantially similar to that heretofore de 
scribed, extended reference thereto would be 
superfluous. As stated, however, the furinace 
is usually made wider and lover as Will be 
apparent from an inspection of Fig. 5 and be 
cause of this decrease inheight but a single 
set of burners 30 will generally be found suf 
ficient, these burners being directed into the 
final temperaturezone just bellow the furinace 
roof. V 

Two horizontally aligned series or sets of 
conveying rolls 50 and 51 are employed and 
extended respectively inward through the 
side Walls of the furinace which are provided 
with suitable openings for the passage there 
of The rolls are desirably of such length as 
to leave a longitudinally extending space 
betweentheir adjacent inner ends along the 
centerline of the furinace and those portions 
of the rolls within the furinace are provided 
with conveying discs 52, 53 corresponding to 
the discs 19 and 20 heretofore described. The 
outer end of the rolls beyond the side walls 
of the furinace maybe journaled in supports 
55 and any suitable means provided for driv 
ingeach set of rolls, for example, sprockets 
and chains generally designated as 57 and 58 
maybe employed, or drive shafts and bevel 
gearing of the general character of that 
shown in connection with the form of the in 
vention heretofore described. 
For confining the heat as much as possi 

ble within the final temperaturezone, the fur 
nace maybe provided with transversely ex 
tendingbaflewálls60 and 61 beneath the con 
veyor rolls at the ends of the final tempera 
ture Zone while quenching means 62 and 
63 corresponding to the quenching means 47 
and 46 are disposed respectively above the 
conveyors solas toquench the sheets as they 
pass from the final temperaturezone in either 
direction, In this form of the invention, 
however, the quenching means, for example 
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the flattened pipes 62 and 63, are not car 
ried entirely across the furinace roof butare 
respectively terminated substantially above 
the inner ends of the subjacent conveyors 
and arethus respectively efective only upon 
the sheets carried thereby. • 
In this form of the invention the height 

of the recuperative chambersis preferably 
10 

5 

the same, as shown in Fig. 4, instead of the 
roof of the chamber 9 being somewhat higher 
than that of the chamber 10 as in the other 
form of the invention previously described; 
thus there is no necessity for providing a 
transversely extending bafle between cham-. 
ber 9 and the final temperature Zone corre 
sponding to the bafle wall 42 in that form of 
the invention. 
In operation the two horizontal aligned se 

ries of conveyor rolls are rotated in opposite 
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directions and the sheets Sto be normalized 
consecutively fed thereto from opposite ends 
of the furinace so that they will be carried 
through the furinace in opposite directions 
and discharged from opposite ends thereof, 
the sheets being successively quenched by the 
superjacent quenching means as they pass 
from the final temperaturezoneso asto ef 
fect substantial fixation of the grainstructure 
in the manner already described. When 
vaster sheets are utilized for supporting the 
sheets to be normalized in their passage 
through the furinace, the Waster sheetsas they 
are discharged therefrom at the opposite ends 
thereof maybe immediately returned to the 
furinace upon the other and oppositely mov 
ing conveyor so asto conserve their heat as 
far as possible while, as in the case of the 
otherform of the invention, the heatedsheets, 
and Waster sheets ifused, after leaving the 
final temperature Zone and during their pas 
sage through the recuperative chambers are 
efective to raise the temperature of the ad 
jacent incoming sheets So that the latter 
enter the final temperature zone in a pre 
heated condition with consequent conserva 
tion ofheat and reduction in operating costs. 
as heretofore mentioned. 
While We have herein described certain 

forms of our invention with considerable par 
ticularity, We do not thereby desire orin 
tend to confine ourselves thereto norto any 
precise details of design, construction and ar 
rangement of the various parts, norto theuse 
of any particular form, number or arrange 
ment of burners, as the same being a matter 
of choice maybe modified in various Ways 
andin numerous particulars without depart 
ing from the spirit and scope of the inven 
tion as defined in the appended claims. 
Having thus described our invention, ve 

claim alud desire toprotect by Letters Patent 
of the United States: 

1. Al normalizing furinace comprising a 
central chamber, and a recuperative chamber 
adjacent each end thereof and communicat 

ing therewith, a plurality of burners extend 
ed through the walls of the central chamber 
and operable to heat said chamberto a pre 
determined temperature, means for substan 
tially confining within the central chamber 
the heat generated by.the burners, adjacent 
conveyors extending through all of said 
chambers and respectively, adapted to pro 
gressively carry material to be normalized 
therethrough from opposite ends of the fur-. 
nace along verticalyspaced paths and in 
ºpposite directions and means disposed ad jácent the inner end of each recuperative 
chamber operable to quickly reduce the tem 
perature of said material as it passes into 
said chamber from the central chamber. 

2. Al normalizing furinace comprising a 
central chamber and a recuperative chamber 
adjacenteach end thereof and communicat-. ing therewith, vertically spaced conveyors. 
extending in opposite directions through al 
of said chambers, burners projecting into the 
central chamber and adapted to heat the lat 
terto a predetermined temperature, means 
adjacent each end of the central chamber 
adapted to confine the heat therein, and 
means adjacents said last mentioned means operative to rapidly reduce the temperature 
of material disposed on the conveyors as it 
is carried thereby from the central chamber 
into the recuperative chambers. 

3. A normalizing furinace comprising a 
central chamber and a recuperative chamber 
adjacent each end thereof and communicat 
ingtherewith, said recuperative chambersbe 
ing of less height than the central chamber 
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and respectively of diferent heights, a pair of vertically spaced conveyors extending 
through al of said chambers and respective 
ly operable to convey material through the 
furinace in opposite directions, burners pro 
jecting into the central chamber and adapted 
to heat the latterto a predetermined temper 
ature, means adjacent each end of the cen 
tral chamber adapted to confine the heat 
therein, and means adjacent said last men 
tioned means operative to rapid y reduce the 
temperature of material disposed on the con 
veyors asit is carried thereby from the cen 
tral chamber into the recuperative chambers. 

4. Al normalizing furinace comprising a 
central chamber forming a final temperature 
zone and a recuperative chamber adjacent 
each end thereof and communicating there 
with, said recuperative chambers being of 
less height than the central chamber, a pair 
of superposed vertically spaced conveyors 
extending longitudinally through all of said 
chambers, means for driving the conveyors 
in opposite directions, burners extending into 
said central chamber operable to maintain 
the temperature of the latter at a predeter 
mined degree and means adjacent the inner 
ends of the recuperative chambers operative 
to reduce the temperature of material dis 
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