












 

 

CUPOLA LININGS 
NUMBER OF BRICK AND BLOCK REQUIRED FOR WHITING CUPOLAS 

NOTE: For long runs, heavier lining may be required. Consult your supplier for other available shapes. 
LOWER LINING UPPER LINING 

Mat’ls Req’d per Foot of Height Mat’ls Req’d per Foot of Height
Cupola 

No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thick- 
ness 

Inches 

Cupola 
Inside 
Diam. 

Approx. 
Inches 

Cupola 
Block 

Size No. 

Cupola
Block 
Pcs. 

9” Str.
Brick 
Pcs. 

Fire 
Clay
Lbs. 

Total 
Weight 
Approx.

Lbs. 

Lining
Thick-
ness 

Inches

9” Str. 
Brick 
Pcs. 

No. 1 
Arch 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 
Approx. 

Lbs. 
0 
1 
2 

27” 
32” 
36” 

4½” 
4½” 
4½” 

18” 
23” 
27” 

* “A” 16-25 
* “B” 21-30 
* “C” 27-36 

12 
16 
18 

3 
3 

15 
22 
24 

335 
442 
494 

 
2½” 
2½” 

 
26 
30 

  
12 
14 

 
210 
242 

2½ 
3 

3½ 

41” 
46” 
51” 

7” 
7” 
7” 

27” 
32” 
27” 

* “C” 27-36 
* “D” 30-39 
* “D” 30-39 
* “E” 40-49 

18 
20 
6 
16 

34 
42 
43 

40 
44 
47 

740 
863 
924 

2½” 
2½” 
2½” 

34 
39 
43 

 16 
18 
20 

267 
315 
347 

4 
5 
 
6 

56” 
63” 

 
66” 

7” 
9” 
 

9” 

42” 
45” 

 
48” 

* “E” 40-49 
* *     42-54 
* *     48-60 
* *     48-60 

25 
27 
33 
63 

51 
55 
 

56 

54 
72 
 

76 

1067 
1390 

 
1447 

2½” 
4½” 

 
4½” 

48 
5 
 

11 

 
101 

 
101 

22 
44 
 

47 

387 
800 

 
852 

7 
8 
9 

72” 
78” 
84” 

9” 
9” 
9” 

54” 
60” 
66” 

* *     54-66 
* *     60-72 
* *     66-78 

69 
78 
84 

64 
68 
74 

83 
91 
98 

1681 
1778 
1920 

4½” 
4½” 
4½” 

20 
32 
42 

101 
101 
101 

50 
55 
58 

919 
1000 
1079 

9½ 
10 
11 
 

12 

90” 
96” 
102” 

 
108” 

9” 
9” 
12” 

 
12” 

72” 
78” 
78” 

 
84” 

* *     72-84 
* *     78-90 
* *     78-90 
* *   90-102 
* *     84-96 
* *   96-108 

90 
96 
96 
108 
102 
114 

80 
84 

105 
115 
122 

 
130 

2063 
2194 
3182 

 
3370 

4½” 
4½” 
4½” 

 
4½” 

52 
65 
72 
 

82 

101 
101 
101 

 
101 

63 
65 
69 
 

75 

1160 
1238 
1318 

 
1400 
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CUPOLA LININGS 
ALTERNATE ARRANGEMENTS FOR LOWER LINING, Cupola No. 0 Through No. 4 

Using Standard arch and Straight Brick (2½” brick) 
Materials Required Per Foot of Heigth 

Cupola 
No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thickness 

Inches 

Cupola 
Inside 
Diam. 

(Approx.) 
Inches 

No. 3 
Arch 
Brick 
Pcs. 

No. 2 
Arch 
Brick 
Pcs. 

No. 1 
Arch 
Brick 
Pcs. 

9” Str. 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 

(Approx.) 
Lbs. 

0 
1 
2 

2½ 
3 

3½ 
4 

27” 
32” 
36” 
41” 
46” 
51” 
56” 

4½” 
4½” 
4½” 
7” 
7” 
7” 
7” 

18” 
23” 
27” 
27” 
32” 
37” 
42” 

6 40 
48 
42 
42 
32 
24 
15 

 
7 
20 
20 
38 
54 
71 

 
 
 

34 
39 
43 
48 

18 
22 
25 
40 
46 
50 
55 

311 
384 
440 
706 
820 
916 
1021 

USING STANDARD CIRCLE BRICK (9” x 4½” x 2½”) Cupola No. 1 Through No. 4 
Materials Required Per Foot of Heigth 

Cupola 
No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thickness 

Inches 

Cupola 
Inside 
Diam. 

(Approx.) 
Inches 

24-33 
Circle 
Brick 
Pcs. 

36-45 
Circle 
Brick 
Pcs. 

45-57 
Circle 
Brick 
Pcs. 

9” Str. 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 

(Approx.) 
Lbs. 

1 
2 

2½ 
3 

3½ 
4 

32” 
36” 
41” 
46” 
51” 
56” 

4½” 
4½” 
7” 
7” 
7” 
7” 

23” 
27” 
27” 
32” 
37” 
42” 

58 
44 
44 
20 

 
20 
20 
53 
68 
39 

 
 
 
 

10 
48 

 
 

34 
39 
43 
48 

22 
25 
40 
46 
50 
55 

382 
436 
702 
832 
909 
1025 

Note:– 3”  series brick in these shapes are available – fewer bricks with fewer joints would be required. 
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SLAG NOTCH SKIMMER BRICK 

S†

H* 

DRAIN HOLE 

TAP HOLE

SAND BOTTOM

* H inches > cupola pressure oz./in.2  :  4 
† 1½” to 2” 

Melting rate in tons per hour 5 10 15 20 25 
Minimum Diameter of tap hole 1-1/4” 1-3/4” 2-1/4” 2-1/2” 2-3/4” 
Equivalent Std. Pipe Sizes 1” 1-1/2” 2” 2-1/2” 2-1/2” 

 NOTE: For other than round holes, use equivalent cross-sectional area 

RECOMMENDED TAP HOLE SIZES FOR FRONT SLAGGING 

FRONT SLAGGING 

METAL DAM 
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Effluent 
Gas 

Fraction 
of 1 Lb. 
Carbon 

Burned to 

Air Requirements 
Lbs. per 1 Lb. 

Carbon 

Gases Produced 
Lbs. per 

Lb. Carbon 

Heat Developed 
BTU. per Lb. 

Carbon 

CO2% CO% N2% A 
CO2 

B 
CO O2 N2 Air CO2 CO N2 Total CO2 CO Total 

Effi- 
ciency

of 
Com- 
bus- 

tion %

Lbs. Air
per lb. 

 
C 

Cu. Ft. 
Air 

per. lb.
C 

0 
1 
2 

34.7 
33.0 
31.4 

65.3 
66.0 
66.6 

0.000 
0.029 
0.060 

1.000 
0.971 
0.940 

1.33 
1.37 
1.41 

4.44 
4.57 
4.70 

5.77 
5.94 
6.11 

0.00 
0.11 
0.22 

2.33 
2.26 
2.19 

4.44 
4.57 
4.70 

6.77 
6.94 
7.11 

000 
422 
873 

4350 
4224 
4089 

4350 
4646 
4962 

29.9 
31.9 
34.1 

5.77 
5.94 
6.11 

75.5 
77.7 
79.9 

3 
4 
5 

29.7 
28.1 
26.4 

67.3 
67.9 
68.6 

0.092 
0.125 
0.159 

0.908 
0.875 
0.841 

1.45 
1.50 
1.54 

4.85 
4.99 
5.14 

6.30 
6.49 
6.68 

0.34 
0.46 
0.58 

2.11 
2.04 
1.96 

4.85 
4.99 
5.14 

7.30 
7.49 
7.68 

1338 
1819 
2314 

3950 
3806 
3658 

5288 
5625 
5972 

36.3 
38.6 
41.1 

6.30 
6.49 
6.68 

82.4 
84.8 
87.3 

6 
7 
8 

24.7 
23.1 
21.5 

69.3 
69.9 
70.5 

0.195 
0.232 
0.271 

0.805 
0.768 
0.729 

1.59 
1.64 
1.69 

5.30 
5.47 
5.64 

6.89 
7.11 
7.33 

0.71 
0.85 
0.99 

1.88 
1.79 
1.70 

5.30 
5.47 
5.64 

7.89 
8.11 
8.33 

2837 
3376 
3943 

3502 
3340 
3171 

6339 
6716 
7114 

43.5 
46.2 
48.8 

6.89 
7.11 
7.33 

90.0 
92.9 
95.8 

9 
10 
11 

19.8 
18.2 
16.5 

71.2 
71.8 
72.5 

0.312 
0.354 
0.400 

0.688 
0.646 
0.600 

1.75 
1.80 
1.87 

5.82 
6.01 
6.21 

7.57 
7.81 
8.08 

1.15 
1.30 
1.47 

1.60 
1.51 
1.40 

5.82 
6.01 
6.21 

8.57 
8.82 
9.08 

4540 
5151 
5820 

2993 
2810 
2610 

7533 
7961 
8431 

51.7 
54.7 
57.9 

7.57 
7.81 
8.08 

99.0 
102.1 
105.6 

12 
13 
14 

14.8 
13.2 
11.6 

73.2 
73.8 
74.4 

0.447 
0.496 
0.547 

0.553 
0.504 
0.453 

1.93 
1.99 
2.07 

6.42 
6.64 
6.86 

8.35 
8.63 
8.93 

1.64 
1.82 
2.01 

1.29 
1.17 
1.06 

6.42 
6.64 
6.86 

9.35 
9.63 
9.93 

6504 
7217 
7959 

2406 
2192 
1971 

8910 
9409 
9930 

61.2 
64.7 
68.3 

8.35 
8.63 
8.93 

109.1 
112.8 
116.8 

15 
16 
17 

9.9 
8.3 
6.6 

75.1 
75.7 
76.4 

0.602 
0.658 
0.720 

0.398 
0.342 
0.280 

2.13 
2.21 
2.29 

7.11 
7.35 
7.63 

9.24 
9.57 
9.92 

2.21 
2.42 
2.64 

0.92 
0.80 
0.65 

7.11 
7.35 
7.63 

10.24 
10.57 
10.92 

8759 
9576 
10476 

1731 
1488 
1218 

10490 
11064 
11694 

72.1 
76.0 
80.4 

9.24 
9.57 
9.92 

120.8 
125.1 
129.7 

18 
19 
20 
21 

5.0 
3.3 
1.7 
0.0 

77.0 
77.7 
78.3 
79.0 

0.783 
0.852 
0.922 
1.000 

0.217 
0.148 
0.078 
0.000 

2.38 
2.47 
2.57 
2.67 

7.91 
8.21 
8.52 
8.87 

10.29 
10.68 
11.09 
11.54 

2.87 
3.13 
3.39 
3.67 

0.51 
0.34 
0.18 
0.00 

7.91 
8.21 
8.52 
8.87 

11.29 
11.68 
12.09 
12.54 

11393 
12397 
13410 
14550 

944 
644 
339 
000 

12337 
13041 
13749 
14550 

84.8 
89.6 
94.5 

100.0 

10.29 
10.68 
11.09 
11.54 

134.5 
141.2 
145.0 
151.0 

 * See Page 13 for an explanation and example of the 
  data contained in this chart. 

AIR REQUIREMENTS FOR COMBUSTION*
(60° F Temp. and 29.92 Inches of Mercury) 
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