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This invention relates to furnaces and more 
particularly to rail treatment furnaces. In rail 
treatment furnaces, particularly of the elongated 
roller bottom type adapted to heat-treat elon 
gated steel articles such as rails, rods, bars and 
the like, the length of the furnace is adapted to 
enclose several such articles in end spaced relation 

0. 

and the width of the furnace is adapted to en 
close several such articles in side Spaced relation. 
In such furnaces it is customary to periodically 
feed several side spaced articles at a time into the 
furnace at the front end of the furnace, to ad 
vance each group of articles periodically within 
the furnace while feeding in the succeeding groups 
until the furnace is completely filled and to there 
after simultaneously discharge a group from the 
rear end of the furnace when feeding a group in 
the front end. It is customary also to provide 
means to Supply heat energy to the furnace Over 
Substantially the entire length, as for example, 
by means of gaseous or liquid fuel burners spaced 
alternately in opposite side walls of the furnace. 
Due to the periodic opening of the furnace doors 

it is exceedingly difficult to maintain the furnace 
Section adjacent each end at desired operating 
temperatures. It is also difficult to exhaust gases 
of combustion from the furnace without disturb 
ing the desired thermal condition in the furnace. 
Moreover, furnace structures heretofore proposed 
have not been flexible as to heat treatment proc 
esses which may be practiced therein, most struc 
tures being designed for one specific process and 
being incapable of ready conversion to another 
process. Another deleterious feature of prior art 
furnaces is that no provision is made for rapidly 
cooling down the furnace in the event of shut 
down or during Such cooling to protect the interior 
of the furnace from the deleterious effects of oxi 
dation during the cooling period. 
One of the objects of the present invention is 

to provide an elongated roller bottom furnace 
structure which is substantially free from the 
above noted deleterious features. Another ob 
ject is to provide an elongated furnace structure 
in which the heating and gas exhaust means co 
operate in such manner that the thermal condi 
tion within the furnace from end to end is flexible 
and regulatable within relatively widelimits. Still 
another object of this invention is to provide 
means to exhaust gases from the interior of the 
furnace at either or both ends or to proportion 
ately distribute the gases exhausted at either end 
and to further provide means co-operatively as 
sembled with said exhaust means to exhaust said 
gases from one end only, when operation of the 
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furnace is suspended, and to cool the exhausted 
gases and to feed the cooled gases into the op- . 
posite end under pressure greater than atmos 
pheric pressures thereby to accelerate the cooling 
of the furnace and to prevent the access of at 
mospheric gases to the furnace interior. 
Other objects and advantages will be apparent 

as the invention is more fully disclosed. 
In accordance with these objects, the furnace 

and associated means as hereinafter disclosed, has 
been devised. Before disclosing the same, refer 
ence. should be made to the accompanying drawa 
ings, wherein 

Fig. 1 is a side elevational view partly in section 
of the furnace and associated means of the pres 
ent invention; Fig. 2 is a top plan view of the same 
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also partly in section; Fig. 3 is an enlarged ele 
vational view in section of the same; Fig. 4 is an 
enlarged cross-sectional view of the same; Fig. 5 
is an enlarged plan of one of the associated means 
of the present invention; Fig. 6 is an enlarged 
'section of the said associated means of Fig. 5; 
and Fig. 7 is a second enlarged Section of the 
same means of Fig. 5. 

Referring to the drawings, the present inven 
tion consists of an elongated furnace , rectangu 
lar in section, provided with a roller bottom 2 and 
with means 3 to drive the Said bottom to move, 
rails 4 disposed on said roller bottom 2 by feed 
table 5, lengthwise through the furnace from in 
let end 6 to outlet end and onto. delivery table 
8. The opposite side walls 9-9' of furnace 
are provided with a plurality of fluid fuel burners 
0 arranged in alternate Sequence substantially 

as indicated, and means f is provided to supply 
each said burner fo with a regulated mixture of 
fluid fuel (gaseous or liquid) and air, So that 
the heat energy output of each burner to may be 
adjusted to a desired amount for the purpose of 
heating the furnace section affected thereby, to 
a, desired temperature. The means per se, not 
being a part of the present invention, will not be 
further described. 
Along the roof of furnace, I provide a plurality 

of fans 3 with associated means 4 for driving 
the said fans 3, whereby a downward circula 
tion of the gases of combtustion from burners to 
upon roller bottom 2 and rails 4 may be main 
tained. As may be noted roller bottom 2 is lo 
cated in spaced relation to the usual refractory 
bottom 5 of furnace providing a channel 
lengthwise of the furnace for the circulation 
of the heated gases lengthwise of the furnace . 
Adjacent each end of the furnace and in the 
bottom 5 of the furnace, I provide gas outlet 
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2 
openings communicating with underground fulles 
6 and 7 leading ultimately to stack 8. In each 
fue 6-7 I provide damper means 8-19” to 
regulate the amount of gases to be exhausted 
through each flue from furnace f into stack 8. 
The total draft of stack 8 to be divided by the 
flues 6-7 is regulated by means of damper 20. 
Flues 6-T join together prior to passing 
through damper 20 into stack 8 but after the 
gases pass through damper means 9-9'. 

This arrangement of flues and dampers en 
ables me to regulate the amount of gases, drawn 
from the furnace at each end and the capacity 
of each flue is adapted to take all the gases from 
the furnace or any portion of the gases as may. 
be desired. By so regulating the draft to each 
flue, I am enabled to regulate the temperature 
differential at each end of the furnace or the 
drop in temperature at each end incident to the 
feeding of relatively cold rails through the inlet 
Opening 6 and hot rails Out of outlet opening 7. 
In the practice of the rail treatment methgd 

described and claimed in Brunner. Patent Re. 
No. 19,884, dated March 10, 1936, the rails are 
allowed to cool On a hot bed in freely moving 
air from the finishing rolling temperature down 
through the transformation temperature and to 
undergo transformation from austenite into fer 
ritic structures other than martensite. The rails 
are then reheated to a temperature slightly above 
the so-called upper critical temperature (at which 
the ferritic structures transform into austenite 
again) and thereafter are allowed to cool nor 
mally or by regulated rates to atmospheric tem 
peratures. This reheating and cooling in accord 
ance with the Brunner method is for the pur 
pose of refining the grain size of the ferritic 
structure ultimately obtained, it being one of the 
various ways heretofore proposed to overcome 
the deleterious effects of internal stresses and 
strains and the development of internal cracks 
and fissures incident to the said stresses and 
strains. The furnace of the present invention 
is adapted to accomplish the reheating of the rails 
to above the upper critical temperature, prepa 
ratory to the second cooling step of the Brunner - 
process. 
It is essential in the practice of the Brunner 

method that each rail treated be subjected to 
. Substantially identical heating and cooling con 
ditions so that uniformity of product as to grain 
structure and physical characteristics be main 
tained as between the treated rails. 

In the practice of the Brunner method in the 
furnace of the present invention, a plurality of 
parallel spaced rails 4 forming a batch or group 
are fed endwise.into the furnace from feed table 
through inlet opening B which opening is then 

closed to the atmosphere. After a determined 
time interval the batch of rails is moved length 
wise within the furnace approximately a rail 
length and a second batch introduced within the 
furnace. The length of the furnace is sufficient 
to provide for the locating of a plurality (7 or 8). 
of these said batches of rails in end to end 
spaced relation therein, and ultimately when one 
batch is fed into the furnace, the batch adjacent 
the outlet end of the furnace is fed out upon 

- delivery table 8. 
In accordance with the Brunner method, the 

discharged batch should have a temperature 
approximating but above the upper critical tem 
perature of the steel composition comprising the . 
rail. This temperature varies somewhat with 
variations in steel composition, but in general 

2,160,010 N 
may be said to be in the range 660 to 685 C. 
Accordingly, the heating of the furnace by burn 
ers O is regulated to maintain furnace temper 
atures within this range at the outlet opening 
and through the greater portion of the length 
towards the inlet opening 6. The draft regula 
tion influes 6-7 is adapted to draw such a 
proportion of heated gases through flue 6 open 
ing into the furnace bottom 5 adjacent the out 
let opening 7 of furnace as will insure the main 
tenance of a temperature within this range at 
the said outlet opening, the balance of the said 
gases being drawn off by flue IT opening into the 
furnace bottom 5 adjacent the inlet Opening 6 
of furnace . /- 
The temperatures in the furnace section next 

adjacent inlet opening 6 preferably should be as 
closely approximate the desired range (660-685 
C.) as possible, which is exceedingly difficult to 
obtain in practice because of the intermittent 
feeding of relatively cold rails into this end of 
the furnace. However, temperatures not Over 
60° to 100° C. lower than the average range de 
sired may be maintained in this section by proper 
regulation of the heat energy input to this sec 
tion and by care in feeding rails of relatively uni 
form and identical temperatures successively in 
to the furnace. The preferred temperature of the 
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rail prior to feeding into the furnace is within . 
the range 500 C. to 700° C. although any temper 30 
ature within the range 300 to 700° C. may be . 
used. 

Referring now more specifically to the means 
illustrated in enlarged detail in Figs. 5 to 7 in 
clusive, I have provided by the arrangement 
shown, a means to rapidly cool the interior of 
the furnace without deleterious results to the 
interior of the furnace when desired. This means 
briefly comprises means to shut of the flues it 
and TI from the stack 8 and means to draw the 
gases of combustion remaining in the furnace 
after burners ?o have been shut of) from one 
end of the furnace through one flue (6) thence 
through a cooling means, and thence under pres 
Sures greater than atmospheric pressure back 
into the furnace to recirculate" the cooled gases 
therethrough. In this manner the interior of the 
furnace may be rapidly cooled by the cooled 
non-oxidizing gases of combustion to temper 
atures at which it is safe to expose the interior 
of the furnace to atmospheric. gases. 
As indicated in Fig. 5, I provide a by-pass 

conduit 2 between flues S and 7 on the fur 
nace side of damper means f 9 and 9” therein; 
and provide a blower fan means 22 to create the 
draft or pressure necessary to draw the gases 
from furnace into flue 6, through the by-pass 
conduit 2 through the cooling means 23 and 
thence through valve 24 into fue 7 and back 
to the furnace. 

Valve shut-off means 24 is provided in con 
- duit IT to isolate flues 16 and I'll from each other 
during formal operation of the furnace. When 
the furnace is shut down and dampers 9 and 
9 are closed, valve shut-off means 24 is moved 

to open position before recirculation and cool 
ing of furnace gases is initiated. 

It is obvious from the brief description of this 
means, that the specific means employed may 
be widely varied without departing from the 
broad inventive idea. In Figs. 6 and 7 I have 
illustrated in detail one arrangement that has 
proven satisfactory. Fig. 6 is a Sectional view 
taken along plane 6-6 of Fig. 5 and Fig. 7 is a 
sectional view along plane - of Fig. 5. 
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In the arrangement shown, cooling means 23 

is a rectangular box with double walls at the 
Smaller ends forming a chamber at each said 
end. A plurality of horizontal tubes 25 dis 
posed interiorly of the box connect the two 
chambers together so that Water may be sup 
plied to one end chamber, pass through the tubes 
into the opposite chamber and drain from the 

O 

5 

20 

30 

40 

said opposite chamber into a discharge pipe. 
The top and bottom of the box 23 is open in 
between the opposite end chambers and the by 
pass conduit 2 conducts gases from flue 6 
to the said open bottom. Fan means 22 closes 
the open top of the box and exhausts cooled 
gases from the box through mushroom valve 
24 into flue 7 when valve 24 is in open position, 
as indicated by arrows in Fig. 6. 

I have shown dampers 9, 9' and 20 as hand 
operated slide dampers, counter-weighted for 
convenience in operation but other types and 
kinds of dampers effective to shut off fues 6 
and 7 from the draft in stack 8 would be just 
as satisfactory for the purposes of the present 
invention. 
The advantages of the furnace cooling means 

above described may be recognized by those 
skilled in the art. In general, the operating tem 
peratures of the furnace approximate 1600 F. 
The interior of the furnace is lined with insu 
lating material of relatively low heat capacity 
but the roller bottom is comprised of alloy, steel 
rollers having a relatively high heat capacity, 
and the steel composition employed in these 
rollers is deleteriously affected by oxidation, su 
perficially and internally. It is essential there 
fore to protect the rollers from oxidation until 
the roller temperatures are at least below 800 
to 900 F. During the period of cooling from 
1600°F. to 800 F, the rollers must also be kept 
rotating to prevent sagging or distortion inci- . 
dent to the cooling. The normal cooling time to 
this temperature where heat loss by radiation 
Only is relied on is 72 hours or more and in such 
cooling the contraction of the gases within the 
furnace inevitably causes an inrush of air with 
resultant oxidation of the metal rollers. It is 
estimated that by the time the furnace cools 
from 1600 F. to 800° F. the atmosphere within 
the furnace is at least 50% air. This amount 
of oxygen in the furnace atmosphere is highly 
Oxidizing. 

In 'cooling the furnace by the means herein 
above described, the time interval of cooling may 
oe lowered to from 5 to 6-hours by thermostat 
ically controlling the rate of water flow through 
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the cooling means to maintain a temperature in 
the returning gas of about 300 F. The fan 
means insures a substantially constant volume of 
gases at 300 F. temperature feeding into the 
furnace f at a positive pressure which prevents 
the leakage of air into the furnace during the 
cooling period. This eliminates entirely the del 
eterious effects of oxygen on the heated rollers 
during the cooling period and also shortens, the 
cooling period to a relatively small period as 
compared with the normal cooling period. 

Having broadly and specifically described the 
present invention it is apparent that many mod 
ifications and departures may be made therein 
without departing from the nature and Scope 
thereof and all such modifications and depar 
tures are contemplated as may fall within the 
scope of the accompanying claims. 
What I claim is: - 
1. In combination with an elongated furnace 

3 
provided with inlet and outlet openings adjacent 
each end of the furnace, and with means to heat . 
the same with hot gaseous products of combus 
tion, and with flue outlets at each end of the 
furnace adjacent said inlet and outlet openings, 
and with means to regulate the proportionate 
distribution of gases exhausted through each flue 
outlet, means to cool said furnace when said heat 
supply means is shut or, said means comprising a 
cooling chamber and means to exhaust the hot 
gases of combustion remaining in the furnace 
from one end of the furnace into said cooling 
chamber and to return the cooled gases to the op 
posite end of the furnace under a pressure at 
least sufficient to prevent the inflow of air 
through said inlet and outlet openings. 

2. In an elongated furnace having inlet and 
outlet openings in opposite ends, means to supply 
hot gases of combustion to said furnace to heat 
the same, and means to exhaust said gases from 
opposite ends adjacent said inlet and outlet open 
ings, said means including separate exhaust flues 
leading to a stack with damper means in each 
said flue to proportionately distribute the stack 
draft to said flues, means to facilitate the cooling 
of said furnace and to prevent the inflow of air 
through said inlet and outlet openings when said 
heat supply means is shut off, said means com 
prising a cooling chamber, and fan means to ex 
haust the hot gases of combustion from one end 
of said furnace through said flue adjacent the said 
end into said cooling chamber and thence un 
der pressure back to the other end of the furnace 
through the other said fue. 

3. In combination with an elongated furnace 
having inlet and outlet openings in opposite ends, 
exhaust flues adjacent each said opening, damper 
means to regulate the flow of gases in each said 
flue, and means to supply hot gases of combus 
tion to the furnace to heat the same, means to 
facilitate the cooling of said furnace and to pre 

0 

5 

20 

25 

30 

40 

vent the inflow of air through said inlet and out- . 
let openings during the cooling of said furnace 
when the said heat supply means is shut off, said 
means comprising a gas cooling means, a by-pass 
conduit communicating with each said exhaust 
flue on the furnace side of said damper means, an 
exhaust fan located in said conduit to withdraw 
gases from one end of said furnace through the 
said flue adjacent said end and to feed the same 
under pressure through Said gas cooling means 
into said other flue and back to the other end of 
the furnace. 

4. In combination, an elongated furnace hav 
ing inlet and outlet openings in opposite ends, 
means to supply hot gases of combustion at 
spaced intervals over substantially the entire 
length of the furnace, means to convey articles 
to be treated through the furnace, a stack, a gas 
exhaust flue opening into one end of said furnace 
adjacent the inlet opening and communicating 
with said stack, a second gas exhaust fue open 
ing into the opposite end of the furnace adjacent 
the outlet opening and communicating with the 

, said stack, damper means to regulate the stack 
draft, damper means in each said flue to regulate 
the proportionate distribution of said stack draft 
in each said flue, and means to cool said furnace 
when the said heat supply means is shut off, said 
means including a by-pass conduit connecting 
the two said flues at a point intermediate the flue 
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dampers and the furnace, a gas cooling means 
located in said by-pass conduit, and fan means 
to exhaust gases from the furnace through one 
Said fue into Said gas cooling means and thence : 
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into the other said fue and back to the said fur 
nace under a pressure at least sufficient to pre 
vent the inflow of air into the furnace through 
the said inlet and outlet openings. 

5. A rail treating furnace comprising an elon 
gated refractory lined chamber rectangular in 
cross-section having a width adapted to enclose 
a plurality of side spaced rails and a length 
adapted to enclose a plurality of end spaced rails, 
inlet and outlet openings in opposite ends of the 
chamber adapted to permit the entry and exit 
of rails endwise into and out of said chamber, 
movable closure members for said end openings, 
a roller bottom in said chamber adapted to in 
part endwise motion to rails located thereon SO 
as to conduct the rails from the inlet to the outlet 
opening of the chamber, means to supply hot 
gases of combustion to said chamber at Spaced 
intervals along substantially the entire length of 
the chamber, means to exhaust said gases from 
each end of the chamber, said means including 
means to regulate the relative proportions of Said 
gases exhausted at each said end, and means to 
cool the interior of the furnace when the said 
heating means is shut off, said means including 
means to exhaust the hot gases of combustion 
then in the furnace from One end of the furnace, 
means to cool said gases, and means to return the 
cooled gases to the opposite end of the furnace 
under a pressure at least sufficient to prevent the 
inflow of air through the inlet and outlet open 
ingS. 
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6. A rail treating furnace comprising an elon 

gated refractory lined chamber rectangular in 
cross-section having a width adapted to enclose 
a plurality of side spaced rails and a length 
adapted to enclose a plurality of end Spaced rails, . 
inlet and outlet openings in opposite ends of the 
chamber adapted to permit the entry and exit 
of rails endwise into and out of said chamber, 
movable closure members for said end openings, 
a roller bottom in said chamber adapted to impart 
endwise motion to rails located thereon so as to 
conduct the rails from the inlet to the outlet 
opening of the chamber, means to Supply hot 
gases of combustion to said chamber at spaced in 
tervals along substantially the entire longth of 
the chamber, means to exhaust Said gases from 
each end of the chamber, said means including 
means to regulate the relative proportions of said 
gases exhausted at each said end, and means to 
cool the interior of the furnace when the said 
heating means is shut off, said means including 
means to close off said exhaust means, means to 
draw all the gases from One end of the cham 
ber, means to cool said gases, means to return 
the cooled gases for recirculation through the 
said chamber and means to regulate the tem 
perature and pressure of said cooled gases to pro 
vide a positive pressure within the furnace ef 
fective to prevent the inflow of air into said fur 
nace through said inlet and outlet openings. 

ALBIN G. WITTING. 
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