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the two methods, unless we consider that the frame with 
a tie is 4 feet higher and has the same cross-section as the 
frame without a cross-tie. For the construction of the 
latter frame it cannot be considered that saving of 
terial is of the first importance, but rather that reduction 
of cost for labor for the frame without a cross-tie inas­
much as the correct workmanship for the tension plate 
(which, furthermore, would have to be suspended from the 

of the transom) would increase the cost of the 
structure, and for the handling of the storage owing to 
the greater height. All these facts are of more importance

We denote the statically indeterminate values : 
Suppose that the horizontal thrust on the support to 

the spring of the transom by Xa,be denoted by X, and on 
using the well-known formulas : ma-
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when we consider that such plants may be erected in quite 
a number of stations.

The above example is one of many tending to show 
conclusively that some structures in reinforced concrete 
may be designed on economical principles only with a 
thorough knowledge of statics.

Notwithstanding the fact that the tie is embedded in 
concrete to protect it from the corroding effects of smoke, 
etc., and forms a part of the monolithic structure of the 
frame, the flexibility of the tie is not affected, 
assumption has been found to be true on several similar 
constructions which the writer has designed and con­
structed.

This
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structure, we obtain :
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057278. the copper being calculated at an average vale 
15.5 cents a pound. The mine output was much smaller 
than the smelter production, as considerable material rm 
and milled previous to 1913 was smelted during the year. 
The production compares with an output of 218,138,40» 10 . 
in 1912, valued at $35,092,837- Due to the labor troubles 
which began July 23 and continued for the rest <of the year 
the output of all mines was greatly reduced m the latter halt 
of the year, and several mines were not operated after July 
23. The mines produced 7,016,307 tons of ore with an aver­
age copper recovery of 19.36 lbs. to the ton, compared wi 
11,411,941 tons of ore in 1912 with am average copper recovery 
of 19.1 lbs. to the ton. In addition to copper, the mines 
produced 295,173 ozs. of silver in 1913, compared with 52» 
453 ozS. in 1912.

Writing upon the matter of crystallization through fatigue 
of iron and steel in Iron and Steel Inst., September, 1913, 
Mr. F. Rogers states that the crystalline structure frequently 
shown by wrought iron or steel which has given wav through 
repeated stress does not apnear to be the result of fatigue, 
since in every case of such failure coming under the author s 
notice, a fracture of similar appearance could be obtained 
in an unfatio-ued part of the metal. Examples of the failure 
of wrought iron are given in which such crystalline struc­
tures. in both the new and the fatigued metal, were due to 
the presence of low-grade iron or steel scrap.

, for the individual members of the
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From these equations we may determine the two un­
known values and find the moments shown in Fig. 2 
again for all four methods of loading.

Comparing the curves 
nients of both methods of calculation, there is at first no 
substantial advantage to be noticed adhering to either of

for the maximum bending mo-


