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Flanged fittings are generally used in the best practice for connecting 
all piping above 6 in. in diameter. While screwed fittings may be used 
for the larger sizes and are satisfactory under the proper working con­
ditions, it will be found difficult either to make or to breaks the joints in 
these large sizes.

The dimensions of elbows, tees and crosses for 125 lb cast-iron screwed 
fittings are given in Table 5, whereas the dimensions for 125 lb cast-iron 
flanged fittings are given in Tables 6 and 7.

A special type of joint known as the Sarlun joint consists of a lip which 
is provided for welding to make the joint fluid tight, while mechanical 
strength is provided by bolted flanges. Another type of pipe joint, the 
lap flange, is made by using loose flanges on lengths of pipe whose ends 
are lapped to give a bearing surface for a gasket or metal joint.

Table 4. Length of Expansion Offsets and Bends for Proper 
Expansion of Pipe

Total Expansion 
in Inches®

Fket op Pip* and Offset ob U-Bend fob dippebent Diameters op Pipe

2* 3" 4' 5* 6* 8* 10* 12* 14' 16*

1 ii 13 15 17 19 21 23 25 27 30
2 15 18 21 23 26 29 32 35 38 42
3 18 22 26 29 32 36 40 43 48 52
4 21 26 30 34 37 42 47 50 56 58
5 24 30 34 38 41 47 53 57 63 65
6 27 33 37 41 45 52 58 63 69 71
7 30 36 40 44 48 56 62 68 74 ....

8 32 39 43 47 52 60 66 72 — —

aThis column shows the total expansion the offset will take care of without a cold strain. Although 
some engineers allow an increase of 40 per cent in the allowable expansion if the pipe is given a suitable 
initial cold strain when made up. it is regarded as better practice not to allow for it.

The length of pipe in the expansion piece should be the same whether in the form of a single right-angle 
offset or double offset or U-bend.

The lengths of arms are figured for 12.000 lb per square inch tension for wrought iron pipe. If steel 
pipe is used this is good for 16,000 lb per inch so that the arm will take care of M “ore expansion.

VALVES

Valves are made with both threaded and flanged ends for screwed and 
bolted connections just as are pipe fittings.

The material used for valves of small size is generally brass or bronze 
for low pressures and forged steel for high pressures, while in the larger 
sizes either cast-iron, cast-steel or some of the steel alloys are employed. 
Practically all iron or ‘steel valves intended for steam or water work are 
bronze-mounted or trimmed, and valves for acids, ammonia and cor­
rosive gases are of iron throughout.

Brass, bronze, and iron valves are generally designed for standard or 
extra heavy service, the former being used up to 125 lb and the latter up 
to 250 lb saturated steam working pressure, although most manufacturers 
also make valves for medium pressure up to 175 lb steam working pres­
sure. The more common types are gate valves or straightway valves, 
globe valves, angle valves, check valves and automatic valves, such as 
reducing and back-pressure valves.
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A special class of valves is required for controlling the steam and hot 
water supply to radiators. These valves are of brass, usually of the angle 
type, modified to suit the service requirements, and are often arranged 
with graduated heads and lever handles in order to indicate the relative 
opening of the valve port in any position.

Table 5. Tentative American Standard Dimensions of Elbows, 45 Deg Elbows, 
Tees, and Crosses (Straight Sizes) for 125 Lb Cast-Iron Screwed Fittings

Elbow

A c B B F G H

Nominal
Pipe

Sm

Center 
to End, 
Elbows, 

Tees and 
Crosses

Center 
to End,
45 Dbg 
Elbows

Length 
op Thread 

Min.

Width 
op Band, 

Min.

Inside Diameter 
of Fitting Metal 

Thick ness, 
Min.

Outside 
Diameter 
of Band, 

Min.Min. Max.

x 0.81 0.73 0.32 0.38 0.540 0.584 0.110 0.93
X 0.95 0.80 0.36 0.44 0.675 0.719 0.120 1.12

X 1.12 0.88 0.43 0.50 0.840 0.897 0.130 1.34
X 1.31 0.98 0.50 0.56 1.050 1.107 0.155 1.63

1 1.50 1.12 0.58 0.62 1.315 1.385 0.170 1.95
IX 1.75 1.29 0.67 0.69 1.660 1.730 0.185 2.39
IX 1.94 1.43 0.70 0.75 1.900 1.970 0.200 2.68
2 2.25 1.68 0.75 0.84 2.375 2.445 0.220 3.28
2X 2.70 1.95 0.92 0.94 2.875 2.975 0.240 3.86
3 3.08 2.17 0.98 1.00 3.500 3.600 0.260 4.62
ZX 3.42 2.39 1.03 1.06 4.000 4.100 0.280 5.20
4 3.79 2.61 1.08 1.12 4.500 4.600 0.310 5.79
5 4.50 3.05 1.18 1..18 5.563 5.663 0.380 7.05
6 5.13 3.46 1.28 1.28 6.625 6.725 0.430 8.28
8 6.56 4.28 1.47 1.47 8.625 8.725 0.550 10.63

10 8.08 5.16 1.68 1.68 10.750 10.850 0.690 13.12
12 9.50 5.97 1.88 1.88 12.750 12.850 0.800 15.47
14 O.D. 10.40 2.00 2.00 14.000 14.100 0.880 16.94
16 O.D. 11.82 2.20 2.20 16.000 16.100 1.000 19.30

All dimensions given in inches.

CORROSION

Experiments in research laboratories have demonstrated that the 
amount of corrosion found in piping and closed water systems is almost 
directly proportional to the amount of oxygen in solution, and varies with 
the temperature and rate of flow. The composition of the water also has 
a bearing on the rate of attack. All reliable data on this subject indicate 
that the composition of the iron or steel as regards carbon, phosphorous,
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