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THE EFFECT OF HEAT ON THE
STRENGTH OF MATERIALS.

The cffect of low temperatures on the
mechamcal properties of iron and steel
appearsto havereceived rather more atten-
tion than those of lngh temperatures. On
February tath, 1880, a paper was read by
Mr. John James Webster, before the In-
utution of Civil Engineers, on “Iron and
Steet at Low lemperatures,” in which,
before recounting lis own expenences,
the author giwves a bnef account of the
work done by previous investigators in
the same direction.

The most elaborate and careful experi-
ments of this kind on r.cord are those by
Mr. Knut Styffe, Director of the Royal
Technological Institute at Stockholm, car-
ried out in_ 1865, for the information of a
Swedish Government commuttee.  The
following conclusions were arrived at by
Mr. Styfle:—

(1) “That the absolute strength of iron
and steel is not dinwnished by cold, but
that even at the lowest temperature which
ever occurs in Sweden 1t is at least as
great as at the ordinary temperature
{about Go deg. Fahr

(2) *“That at temperatures between 212
deg® and 392 deg. Fahr. the absolute
strength of steel is nearly the same as at
the otdinary temperature, but in soft iron
it is always gre:tter”

{3) “That nenther i steel nor nwron 1s
the eatensibility less in severe cold than at
the ordinary temperature; but that from
266 deg. to 230 deg. Fahr. 1tas generally
dinnnished, not to any great extent, indeed,
n steel, but considerably inwron.”

(4) *“That the hinat of clastiaity 1n both
steel and tron lies higher in severe cold
but that at about 284 dey. Fahr it1s lower
at Jeastn tron, than at the ordinary tem-
perature.’

(3) “That the modulus of elasticity in
both steel and iron is increased on reduc-
tion of temperature, and diminished on
elevation of temperature; but that these
variations never exceed 0.05 per cent. for
a change of temperature of 1.8 deg. Fahr.
and therefore such variations, at least for
ordinary purposes, are of no special im-
portance.

Mr. C. P. Sandberg, from whose trans-
lation of Mr. Styfie’s report the above is
quoted, made in 1867 a number of tests of
iron rails at various temperatures by means
of a falling weight, since he was of opinion
that, although Mr. Styfle's conclusions
were perfectly correct as regards tensile
strength,theymight not apply to resistance
of iron to impact at low temperatures. Mr.
Sandberg convinced himself that *the
breaking strain” of iron such as was us-
ually employed for rails, “as tested by
sudden blows or shocks, is considerably
influenced by cold: such iron exhibiting
at 10deg. Fahr. only from one-third to one-
fourth of the strength which it possesses
at 84 deg. Fahr.” Mr, Webster, however,
in the paper to which we have previously
referred, gives reasons for doubting the
accuracy of Mr. Sandberg’s deductions,
since the tests at the lower temperature
were nearly all made with 21 ft. lengths
of rail, while those at the higher tempera-
tores were made with shont lengths, the
supports in cvery case being the same
distance apart.

We now come to Mr. Webster's own
rescarches i this field. The material
tested were wrought-iron, cast-iron, Bes-
semer steel, best cast steel, and malleable
castiton. Three series of experiments
were dirccted to ascertain, respectively,
the tensile strengths, transveise strengths,
and resistance to impact of the material
at temperatures of 50 deg. and 5 deg.
Fahr. The transverse test were confined
to cast-iron. The results of the tensile
tests on wrought-iron and stecl agree gen-
erally with those observed by Mr. Sivfle,
and show clearly “that severe cold does
not affect the tensile strength of the
matcrials, but that it increases the ductility
of each of them” to the extentof 1 per
cent. in iron and 3 per cent. in stecl.

Mr. Webster found, further—(1) “that
when bars of cast-iron are submitted to a
transverse strain at a low temperature,
their strength is diminished about 3 per

cent. and their flexibility about 16 per
cent.”; (2) that “when bars of wrought.
iron, malleable cast-iron, steel and ordin-
ary cast-iron are subjected to a force of
impact at a temperature of § deg. Fahr,
the force required to break them and the
extent of their flexibility are reduced as
follows, viz. ;

Reduction Reduction

of Force of of
Impact, Flenbility.
\Vroughtiron,,.... .About 3 7 About 187
Slccl(%m cast-steel).. ? Q v :7"/7
Malleable cast-fron. ... **  43% . 15",1
Castdron ...... vesne ' 217 not taken.’

The Bessemer steel tested by Mr, Web-
ster was of a harder quality than that used
in the German experiments which we
have described, the former having a
breaking strength of about 46 tons per
square inch, with an clongation of at most
18.8 per cent, in 0% in., while the hardest
quality of the latter had an ultimate
stretch of about 30.5 tons per square inch,
and an elongation of over 26 per cent. in
a length of about 8 m. (equivalent to
rather more In 64 in.)

The expenience of railway engincers in
Russia, Canada, and other countries where
the winter 1s severe 1s that the breakages
of rals and tires are far moie numerous
in the cold weather than 1in summer. On
this account a softer class of steel is em-
ployed 10 Russia, and, we bebeve, in
Sweden, for rails, than 15 usual .a more
temperate climates.

The evidence extant i relation to this
matter leaves no doubt that the cap.ibility
of wrought-iron or steel to resist impact is
rcduced by cold. On the other hand,
what, for the sake of convenient distinc-
tion, may be termed its static strength, 1s
not impared by low temperatures. The
former fact is cluetly of importance in
connection with railway material, the lat-
ter is reassuring as regards the safety of
all structures not liable to sudden shocks.
There is_obviously scope for [further
scientific investigation, both as to the ef.
fect of cold and heat on materials of con-
struction ; more especially, it seems to us,
would more precise infonmation be wel-
come on the manner in which the behavior
of steel at different temperatures varies
according to its quality. We are glad to
Jeam that it 1s the intention of the German
technical socicties, named at the outset,
to continue the researches, of which we
have noticed the first instalment.

It seems extremely probable that some
connection will be found to exist between
the phenomena to which we have just re-
ferred and those observed by M. Osmond,
and described in his paper on “The Criti-
cal Points of Iron and Stee),” read before
the Iron and Steel Institute on May 7th,
1890, (see Industries, Vol. V111, page 446.)
M. Osmond, it may be remembered,
found that at certain temperatures sudden
alterations taking place n the physical
properties of iron and steel are indicated
by changes in the rate of cooling (or heat-
wg). That such changes must corrcs-

* pond to modifications in the strength and

elasticity of the matenals is a very plau-
sible hypothesis, the confirmation of which
would add another contribution to the
ever accumulating mass of evidence
showing the intimate relationship existing
between different branches of science, and
more  especially between physical and
chemical science.—/ndustries.

A somewhat novel and at the same time
very interesting method of constiuction 1s
employed in connection with the building
being erected on William street near the
Brooklyn bridge approach to New York
City. Itis desipnedtoaccommodate man-
ufacturing establishments using  power,
and is regarded as a decdied advance in
its line.  The structure is to be 14 stories
high, each stories to be a loft of 210 feet
lony and from 30 to 55 feet wide. It fronts
50 feet on William and Rose streets, and
will tower nearly 200 feet in the air. In
this building the man consideration being
strengte, both steel and brick are utilized.
While the stecl skeleton work is somewhat
similar to that designated as *“Chicago
construction,” W. \Wheeler Smith, the

architect, has made use of massive brick
walls, so combining them with the interior
stecl as to give the greatest solidity and
utihzed both sources of support to the
fullest extent. The steel uprights on the
outer edges of the bwlding are inclosed
at intervals by solid brick piers 8xg4 feet in
size, while the girders and flooriny are so
contnived as to receive this masonry sup-
port as well as the support of the steel
upnights.  Another advantage of this
combined construction 1s that no terior
brick walls appear, thus giving an open
span ot 210 feet. It is stated that with
the heaviest machinery in motion on every
floor at the same time, no tremor will be
crceptible, even in the top story. It will
he made as nearly fire-proof as possible,
only brnick, cement and steel being used
in the construction. Onc of the mterest:
g features is the number of windows,
which are close together on every floor,
so that the facade towards the bndge ex-
hibuts a greater surface of glass than brick.
‘The projectors regard this building as
making a new cra in construction for man-
ufacturing  purposes. -~ Carpentry and
Building.,

MUNIGIPAL, [DEPARTMENT.

THE SMOKE TEST.

At a recent ineeting of the Santtary As-
socition af Scotland, the following ques-
tion was asked and answered, amony a
list of questions for sanutary ceruficates .
* Question 6.~ Describe the various
methods for testing driuns, the difficulues
1o be met with in smoke and other vapor
tests, the means Necessary to overcome
them, the method you wounld prefer and
the reason why.

Answer.—(1.) Smoke Test.  Smoke
generated by waste oil, sulphur, turpentine
or other pungent matenial, and forced up
thedrain by fanners, steam or water pres-
sure ; (2) rockets exploded in the drains;
{3) water pressure ; (4) paraffin, pepper-
mint and artificial discoloration.

Presuming the difficulties referred to
are those in connection with the circum.
stance, and not the apparatus employed
at the test, as might be also inferred from
the words used, they may be stated as
consistiny principally as (¢) currents of
air counteracting that of the smoke ; (4)
density of the atmosphere; (¢) untrapped
drainage allowing the smoke or vapor to
escape into adjoning sections of drainage
or to the main sewer; (@) escapes travel-
ling along outside of pipes and up linings
of walls ; (¢) difficulty in getting termina-
tion of pipes thoroughly closed ; (/) ten.
ants using t..e pipes dunng the test.

The remedies are : (1) close the whole
pipes except the onc cntering on the far
side from the machine, and thereafter ap-
ply the test from that point ; (8) there is
no remedy for density other than extra
pressure, but care must be exercised lest
the pressure blows the smoke through the
traps ; (¢) open up the druns and block
off at the .unctions with suitable India
rubber bladders ; (@) cases have been
known in which defects were in the basc-
ment flats; but the smoke, through travel
ling in the way described, vwas found only
in the top flat of the building ; itis essen-
tial, thercfore, 1o strip off coverings where
practicable, and gencrally to be satisfed
on this point by inspection ; (e) clay
makes a fairly good plug, but a consider-
able number of plumbers and others use
with success [ndia rubber bladders ; (/)
the only remedy 1s to warn the occupants
that the test is being applied, and not to
run water from the sinﬁs, water-closets,
etc,, during the short time required.  In
general they are only too willing to com-
ply with such a request if made ina polite
manner.

There are a few minor difficulties met
with, such as open windows, chimneys,
ete, carrying the vapor out of apart-
ments, but these are easily met by an in-
telligent and experienced operator. -

As already stated, the smoke test is to
be preferred over any other method.  The
rocket, paraffin and peppermint are un-

certain. The rocket is liable to be extin.
guished on the exclusion of air, and the
paraffin and peppennint are slow. By
the smoke botﬁ smell and sight are proof
of defects, whereas in the two former there
is only the smell, which sometimes may
be adhering to the operator himself. The
water pressure test is suitable in ordinary
cases for horizontal drains, and especially
thosc of new construction, but it is not so
convenient or handy as the smoke test

AUTOMATIC-ELRCTRIC WARNING
AGAINST FLOODS.

A valuable device to automatically
notify the inhabitants along river banks
and low districts of an increase in the
water-course of the regions higher up, and
to warn 1in hime aganst mundation has
been constructed by Mr. Morais Otto, of
Saint Raphael (\'ar), France. [t is thus
described in 2 communication to La
Nature:

In any public building, say the mayer's
office, or a schoolhouse, in each commune,
he places a galvanometer so arranged as
to indicate automatically at every moment,
day and night, the water-level as it exists
m the upper district, say at a distance of
30 aniles(or more, if necessary) The
galvanometer he uses 15 an ordinary
Mariel Duperz with magnet. Referring
to the sketch helow, the moveable necdle,
A B, runs around a sector whose divisions
correspond to the various heights of the
wiaters. The frame of the galvanometer,
represented n section on the sketch, be-
tween the two poles of the magnet N,
and S, isinclined sufficiently so is to allow
a wider play for the movements of the
needle.  On the glass face of the appar.
atus isanothermoveablencedle, DE, which
may be placed at any division required of
the graduated sector. As the level of the
the water rises, so soon as the indicator-
needle, AB, stnikes aganst the end (bent
at a right angle) of the needle DE, so soon
does 1t ctoce the crcuit of a local pile
which has a bell inserted at C, and this
begins to ring. This takes place only in
case of extrene dangner. A resistaiice is
arranged at S in the general circuit which
is intended to regulate or check the am-
plitude of the deviations in the galvano-
meter from the effects of lightning, the
inventor hits arranged a lightning rod of
fusible wire with points.
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The next arrangemient is one that en.
ables anybody to read constandly the
height of the water in a river or torrent
situated at a distance from the observer.
A hoilow won post is placed upright in
the bed of the river or stream; and the
line wire ends onaninsulator at the top of
this post. Atintervals of about four inches
from the bottom of the post, the latter has
small metallic plates, properly insulated,
L1, L2, L3, ctc, and these are connected
by wmeans of bobbins of about 10 ohms
resistance, placed inside the post. The
top post 1s connccted with the galvano-
meter, and the circuit then contined
through a resistance (s), a pile, and the
earth (¥). The best pile he has used for
the purpose is onc_composed of several
Danicl clements. Now, lct us suppose a
thaw to occur ; the water rises along the
post, thus establishing communication be-
tween the small metal plates and the iron
of the post which is planted in the earth,
At every nisc of four inches the resistance
of the circuit diminishes 10 obms on ac-
count of the very position of the bobbins
of resistance. The intensity of the cur-
rent is, in consequence, increased, and the
ncedle, AB, of the galvanometer runs for-
ward onc degree, which corresponds to



