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of tk*s stretch of 0.2 per cent, would mean 
* Stress of about

THEmis­

sive stress along one edge of 15,000 lb. per sq. in., while 
along the opposite edge is a tensile fibre stress of am equal 
amount ; in other words, an inherent tendency to bend out of 
line on the least provocation. This condition cannot be de­
tected by any of the usual methods of inspection, but might 
be suspected if we knew its history.

an increase

0.2
------x 30,000= 200 lb.
30.0But,’ *ke characteristic of stress-strain diagrams is that there 

8tret ?Udde'n yielding accompanied by a very considéra e 
etC,?with no increase in stress or even a slight falling 

g-ra 0 sure, in assuming any sharp angle in t e 
ed m; th«e is a slight error, as the corner should be round- 
tamp. * Wou^ ke more exact to say that the lines assume a 
be <j?nt to the curves, but the effect of this roun ung 
t0 r. Sre§"arded without invalidating the theory. ee 
brairai t^le above assumptions may be expresse

CaIJy as follows.- 
Betting a+b= 1, We find 

tral as a Variable is a parabola with its
axts of the 'section of %e, the parabola passing

origim. This equation is y =

is It will be noted that the above analysis applies only to a 
rectangular section. In the case of an irregular section such 

I-Beam, it is evident that if the bending is in the planeoff. as an
of the web, a lesser stress in the extreme fibre will produce 
equilibrium on account of the decreased area of the section 
in the parts nearer the neutral axis. On the other hand, 
however, if the bending is at right angles to the web, the 
converse is true, and the extreme fibre stress will be greater 
proportionally, and may easily approach nearer to the elastic 
limit. The same is true of a bar with a circular cross

that the equation for y assum- 
vertex at the meu- 

through
big section.

Let us now consider the practical effect of these internal 
Referring again to Fig. 1, we see that if we apply27 stresses.

an axial stress to a member which is already subjected to 
this condition of internal stress the effect will be to produce 
a condition as shown by Fig. 5

(4)
— a1 = —•e, or 2a

a rP^ Press'nff this result in words, it amounts t0 set
tb '«angular bar is bent so that it has any Permanen 
C erres. m„ b.
has h ° h°w $rreat depth the outside P°rtl0n ° am0Unt of 
this inten Stressed beyond the elastic lum • elastic
limit emal stress can never exceed one half the ^
cisSasaond between o and ^ e it varies accordmg ^

s °_f a parabola of which the axis is the neu 
Section.

beyo^? may determine the depth to which fibres a e { 
and Ï th= Mastic limit, if we know the radius of

the thickness or depth of the section. We know

that 1=-L, in which r is radius of curvature,

ticitvelaStic limit of the material, E is the modulus ^reme 

fibre aad d is distance from the neutral axis _s formula
beCOm Slng 3o,ooo for e and 30,000,000 01 ’ from the
beutra|S Ij°°od. In other words, the 1 ^ the elastic
limit aXls to the fibre which is strame 1 curvature ;

nCpW.dl be one thousandth of the ra luS curvature, we 
can tin1 We know approximately the ra ms section is
not ov at °nce what Part of the thickness balf tbe to- 
tal th,e^StreSSed’ and, subtracting this ro „xample of this 
we blckness, can find a. Taking a practical examp

°Md obtain the following results.
Ass

In this case we see at once that the areas of stress will 
be unbalanced so far as the rotating moment is concerned. 
The effect of this unbalanced condition will be to produce a 
tendency to spring out of line, 
sion, this tendency is offset by the axial stress itself, and 
even in case the extreme fibre stress exceeds the elastic limit, 
a slight yielding of these fibres soon distributes the stress 
more uniformly and so no serious results can occur. But if 
the axial stress is compressive, the tendency to spring is 

serious and immediately throws the strut out of equili- 
that the bad effect of the internal fibre stress is

If the axial stress is in ten-

thg

very
brium, so
accentuated. If the elastic limit is passed, the buckling may 

to the point of failure.ttlechanics even go on
It is not the present purpose to enlarge upon applica­

tions of the above theoretical considerations, but perhaps 
enough has been said to show the tremendous importance of 
eliminating cold straightening so far as possible from the 

treatment of metal which goes into compressionship 
members.

he
A copy of telephone statistics of the Dominion of Canada 

just issued shows that the total number of telephones in ser­
vice in Canada is 370,884, 212,732 common battery and 158,152 

During 1912 there was an increase of 37,738 in themagneto.
number of telephones operated by common battery, and an 

of 30,387 in the number operated by magneto. The
crooked 
assume

ft., a very

somewhat
that6^78 and Be straightened in a press, j^t us

- straightening it is curved to a radiu
assumption.

increase
total number of miles of wire is given as 889,572. This is 
divided into urban and rural as follows : Urban, 636,961 ; rural, 

This indicates that there is one mile of telephone
Hiederate 252,610.

wire in use for every 8.1 of the total population of the Do­
minion, and one telephone for every 19.3. There was one tele- 

for every 2.3 miles of wire. The class of wire used was

12 X 12
The width of metal not overstressed would be 

0''44 in.
1,000

phone
as follows : Galvanized, 271,191 miles; copper, 20,096; over­
head cable, 232,393; underground cable, 364,875; submarine 

The aggregate capital expenditure in telephones

each side of the neutral axis, 
a would therefore = i-5

= 1.356 io-

or> on the basis of a+b=I-

0.144-

cable, i,ox5-
is now placed at $46,276,851, though the cost of real property 
is placed at something over $10,000,000 beyond this figure. 
This works out to a capitalization of $124.75 Per telephone in 

earnings from all telephone companies for

1.356
X I = 0.9*

a =
1.5 The gross .

amounted to about $12,250,000, as compared with a
Operating expenses

the diagram, Fig. 4, we find tkat ^0 0.495 «• 

y. the initial fibre stress, amo of ap.
a °ne edge, and compression on
ately to 15,ooo lb. per sq. in- 

. means that in a bar which is . t a 
lnnocent in appearance there may

use.
cUttlFr°m

°n

*Mly

the year
little over $10,000,000 the previous year, 
were 74.0 per cent, of gross earnings as compared with 69.32 

Gross earnings work out to $33.90 perfor the previous year, 
telephone in use or

andstraight $13.79 per mile of wire.Thi s comPres"


