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2,983,499 
METHOD AND APPARATUS FOR HEATNG 

NGOTS 

Clarence W. Sidwell, Homewood, Ill., assignor to United 
States Steel Corporation, a corporation of New Jersey 

Filed Dec. 4, 1957, Ser. No. 700,654 
5 Claims. (C. 263-15) 

This invention relates to a method and apparatus for 
heating ingots and more particularly to heating steel 
ingots prior to rolling. The invention is still more par 
ticularly directed to soaking pits which utilize high 
calorific fuel such as natural or coke oven gas. For the 
purpose of this application high calorific fuel is consid 
ered to be gaseous fuel having a calorific value of 300 
B.t.u. per cubic foot or more. Powdered coal or liquid 
fuel having corresponding calorific values will also be 
considered as high calorific fuels. Prior to my invention 
high calorific fuels were generally introduced into regen 
erative soaking pits below the top of the ingots. In 
recuperative soaking pits fuel may be introduced into the 
pit either above or below the tops of the ingots. In 
these types of soaking pits the high calorific fuel caused 
washing of the ingots when the temperature differential 
across a horizontal section of the ingot was low. In 
other words, when the ingots became hot throughout so 
that the heat was not rapidly transmitted from the outside 
to the inside, washing would occur. When using a re 
generative type furnace, the preheated air and fuel were 
generally mixed in the burner port. This resulted in a 
relatively hot chill wall at the slag line. , ' , 

It is therefore an object of my invention to provide a 
soaking pit which can use high calorific fuel without 
damage to the ingots and which eliminates the need of a 
chill wall. - 
Another object is to provide a soaking pit having ac 

cessibility for handling cinder and scale in the lean-to 
basement area. ... ... 

Still another object is to provide a method of heating 
ingots efficiently with high calorific fuel. 
These and other objects will be more apparent after 

referring to the following specification and attached 
drawings, in which: ". 

Figure 1 is a schematic plan view, partly, in section, 
of a regenerative furnace according to my invention; 

Figure 2 is a sectional view taken on the line II-II 
of Figure 1; 

Figure 3 is a sectional view taken on the line III-III 
of Figure 2; - 

Figure 4 is a view similar to Figure 1 showing my in 
vention in a recuperator furnace; and 

Figure 5 is a view taken on the line V-V of Figure 4. 
Referring more particularly to Figures 1 to 3 of the 

drawings, reference numeral 2 indicates a soaking pit 
having an elongated chamber 4 for receiving ingots S to 
be heated. Two rows of ingots are shown in the cham 
ber. The top of the chamber 4 is located approxi 
mately at floor-level F. The soaking pit 2 is supported 
on framework 6 and a cleanout door 8 is provided in 
the bottom of the chamber 4 to permit ready removal 
of the cinder and scale which accumulates in the cham 
ber. 
10. Two regenerators 12 and 14 are provided some dis 
tance from the chamber 4 and are connected thereto by 
means of flues 16 and 18, respectively. The flues 16 and 
18 discharge into the chamber 4 through openings 20 

The ingots S are supported on the usual coke bed 
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and 22, respectively. The openings 20 and 22 are lo 
cated along one side wall of the chamber 4 at the bot 
tom thereof with one opening being located at each end 
of the side wall. The flues 16 and 18 are preferably long 
and extend from the main building (not shown) so as to 
provide an open area A in the lean-to basement for 
handling cinder and scale. The regenerators 12 and 14 
have a connecting flue 24 with the usual four-way revers 
ing valve 26 therein. One side of the valve 26 is con 
nected to a fan 27 through a conduit 28 and another 
conduit 30 leads to the stack (not shown) in a conven 
tional manner. Burner ports 32 and 34 are provided in 
flues 16 and 18, respectively, fuel being supplied thereto 
through a conduit 36 having a three-way valve 38 therein. 
Burner ports 40 and 42 are provided in the side wall, 

... preferably above the openings 20 and 22, respectively, 
and discharge fuel into the chamber 4 above the top of 
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the ingots S. Fuel is provided to the burner port 40 
through a conduit 44 having a valve 46 therein and to 
burner port 42 through a conduit 48 having a valve 50 
therein. 
The operation of the soaking pit is as follows: 
The ingots S are charged into the chamber 4 as shown 

and valve 26 is arranged so that air is drawn through the 
regenerator 12 where it is heated and delivered through 
the flue 16 to the chamber 4. The valve 38 is set so that 
the fuel passes through port 32 into the flue 16 where it 
burns and gives added preheat to the air above the ingot 
temperature prior to its entry into the chamber 4. This 
prevents chilling of hot ingots. Fuel is also delivered to 
the chamber 4 through burner ports 40 and 42. There 
may be three paths of burning gases in the chamber 4 as 
shown in solid lines in Figure 3. One path is from the 
burner 32 through the flue 20 and chamber 4 in a hori 
zontal direction to the flue 18. Another path is diagonal 
from the burner ports 40 to the flue 22. The third path 
is vertical from the burners 42 to the flue 22. After a 
period of time which may be between three to ten min 
utes, the valves 26 and 38 are reversed so that air is 
heated in the regenerator 14 and the flue gas passes out 
wardly through the flue 16 and regenerator 12. The air 
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passing through the flue 18 is heated by fuel from the 
burner 34 and no fuel enters the flue 16 through the 
burner 32. Here, too, there may be three paths of burn 
ing gases through the chamber 4, as shown in broken 
lines in Figure 3, a horizontal path from openings 22 to 
20, a vertical path from burners 40 to flue 16 and a 
diagonal path from burners 42 to flue 16. After operat 
ing in this manner for approximately three to ten min 
utes the valves 26 and 38 are reversed so that the con 
dition of the burners and flues is back to that originally 
described. The cycle is then repeated until the ingots 
reach the desired temperature. Control of fuel to the 
burners 32, 34, 40 and 42 may be varied according to the 
requirements of the heating cycle. During the early 
heating stages all of the heat may be provided by burners 
32 and 34 alternately and at all times at least part of the 
heat will be provided by these burners. After the ingots 
become hotter additional heat will be provided from the 
burners above the flue providing air. At the same time 
still additional heat may be provided from the other set 
of top burners. 

in the embodiment of Figures 4 and 5 a soaking pit 52 
has a heating chamber 54 for receiving the ingots. A 
flue 56 leads from a recuperator 58 to the bottom of the . 
chamber 54 in the same manner as in Figure 2. A flue 
60 for the waste gases leads from the chamber 54 to the 
recuperator 58. A burner port 62 is provided in the fue 
56 in the same manner as in Figure 2. Fuel is delivered 
to the port 62 through a conduit 64 having a valve 66 
therein. Burners 68 are provided above the flue 56 and 
fuel is delivered thereto through a conduit 70 having a 
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valve 72 therein. The construction is otherwise the same 
as that of the embodiment of Figures 1 to 3. 

In operation the ingots S are charged into the chamber 
53 and heat is supplied through the burner 62. After the 
ingots have reached a predetermined temperature addi 
tional heat is provided by turning on the valve 72 and 
permitting fuel to flow through the buriers 63. The hot 
gases passing out through flie 6is heat the air in the re 
Cuperator 58. 

While two embodiments of my invention have been 
shown and described it will be apparent that other adapta 
tions and modifications may be made without departing 
from the Scope of the following ciairns. 

claim: 
i. The method of heating iiigots in a soaking pit hav 

ing heat recovery means which comprises charging ingots 
into a chamber having a flue adjacent the bottom thereof, 
introducing hot air into the botton of said chamber 
through said fue, introducing fluel into said flue, aid 
after the ingots have reached a predetermined tempera 
ture discharging a high calorific fuel isito said cilamber 
adjacent the top thereof, and regulating the flow of fuel 
into said chamber according to the requirements of the 
heating cycle. 

2. The method of heating ingots in a regenerative soak 
ing pit which comprises charging ingots into an elongated 
chamber having two botten openings along one side wall 
thereof adjacent its ends leading to the regenerators, dis 
charging a high calorific fuel into said chamber above 
the top of Said ingots and over said openings after the 
ingots have reached a predeterained temperature, dis 
charging heated air from the first of said regenerators 
through its associated opening into said chamber, intro 
ducing fuel into said heated air prior to its discharge into 
said chamber, exhausting flue gases through the other said 
opening to the Second of Said regenerators, regulating the 
flow of fuel into said chamber according to the require 
ments of the heating cycle, after a period of time revers 
ing the flow of flue gas and air to said regenerators, and 
discontinuing the flow of fuel into the air from the first 
of said regenerators and introducing fuel into the heated 
air from the second of said regenerators prior to its dis 
charge into said chamber after another period of time 
retiriling the flow of flue gas, air and fuel into the air to 
that originally set forth, and repeating the cycle. 

3. A soaking pit for heating ingots comprising a cham 
ber for receiving ingots, a heat exchanger spaced from 
said chamber, said chamber having generally vertical 
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walls adapted to Suriouildingots to be heated, at least one 
of said walls having its surface substantially in a single 
vertical plane, a flue extending from said heat exchanger 
to said one wall and having an outlet in said one wall 
adjacent the bottom of said chamber for delivering air 
into Said chamber, means for introducing fuel into said 
flue, a burner in said one wall adjacent the top thereof 
at a higher elevation than the top of said fue and adapted 
for discharging fuel directly into said chamber above the 
top of Said ingots, said burner having its outlet substan 
tially in said vertical plane, and a flue for withdrawing 
burnt gases from said chamber. 

4. A soaking pit for heating ingots comprising a cham 
ber for receiving ingots, said chamber having generally 
vertical Walls adapted to surround ingots to be heated, at 
least one of Said waiis having its surface substantially in 
a single vertical plane, two regenerators spaced from said 
chamber, two spaced flues in one of said walls each having 
an outlet ill said one wall adjacent the bottom of said 
chamber, one of said flues leading to one of said regenera 
tors and the other flue to the other of said regenerators, 
burners in said one wall adjacent the top thereof at a 
higher elevation than the top of said flues and adapted 
for discharging fuel directly into said chamber above the 
top of said ingots, said burners having their outlets sub 
stantially in said vertical plane. 

5. A soaking pit for heating ingots comprising a cham 
ber for receiving ingots, said chamber having generally 
vertical walls adapted to surround ingots to be heated, at 
least one of said walls having its surface substantially in a 
single vertical plane, two regenerators spaced from said 
chamber, two spaced flues in one of said walls each hav 
ing an outlet in said one wall adjacent the bottom of said 
chamber, one of said flues leading to one of said regen 
erators and the other flue to the other of said regenerators, 
burners in said one wall adjacent the top thereof at a 
higher elevation than the top of said flues and adapted for 
discharging fuel directly into said chamber above the top 
of said ingots, said burners having their outlets substan 
tially in said vertical plane, and a burner located in each 
of said flues. 
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