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to insure perfect holding qualities. This is difficult to secure.
Their use in columns for buildings is abjectionable, as they rust
badly under certain conditions; columns, therefore, should be
without rivets, and the beam-bearing bracket shelf on cast iron
columns should be cast in one picce with the column. It is
generally supposed, and frequently stated, that there is a great
difference between the expansion of iron and masoury by heat.
This is nct the case.  For example, the length of a bar which at
32 degs. is represented by 1, at 212 degs. would be represented
as follows:

CastedFON veetereneerenintaesonenaannss vevsese. 1OOII
Wrougltt iron o vvviiiiiiniiiiiaann Ceereeeeae. 1.00]2
Cement vvvieeveieeneennennnns ceteetieaaneaaann 1.0014
Granite ........o.... R R TR TP TOUPR 1.0007
Marble ..ottt Ceeetareaaieans 1.0011
SanNdStONE t\iitii it i it it teaaaeees 1.0017
Brick it i i i i ceera e 1.0005%
Fire-brick ooevniniiiiniii it ieeniinnannss 1.0005

In the “ fire proof” building of the Western Union Tele-
graph Company, in New York, some years ago, a heavy brick
pier, 7 or 8 feet in diameter, adjoined the wall of the boiler
furnaces. The difference in expansion in the brickwork next to
this furnace wall as comparcd with that of the remaining brick-
work of the pier was so great as to produce a crushing of the
material from top to bottom of the pier for a depth of several
inclics, and it was found nccessary te change the furnace wall
and lcave an air space between it and the pier.

While the difference in expansicn between masonry and iron
incorporated with it is less per running foot than is generally
supposcd, and while the difference in expansion between a cubic
foot of iron and that of a cubic foot of masonry would hardly
be noticeable, especially if the iron were covered on all four
sides, yet in stretches of 50 {eet or more, as in the case of iron
I-beams and girders, the cumulative cffect of expansion in un-
covered iron might be a serious matter—aquite sufficient with the
riscs of temperature due to a burning building to push out the
bearing walls and wreck the building.  Especially is
this true of temperatures higher than 500 degs, It is unneces-
sary to suggest that metal differs-from masonry in the important
respect that heat does not travel throughout the entire length
of the latter, while 1t does in the case of metal. In other words,
while the difference between the expansion of a lineal foot of
iron as compared with a hincal foot of masonry, marble, brick,
cte., is very shght, the difference mm conductivity is very great.
The conducting power of silver, for example, being represented
by 1, copper would be 845, cast iron .359, gold 981, marble
.024, and brick .ol—an important fact to be considered in the
coutistruction of buildings.  Brickwork raised to a white heat
would not raise the temperature of other masonry in the same
wall a few feet away, but one end of an iron I-beam could not
be raised to a whate heat without raising the temperature of the
beam for its entire length.

Where 1ron beams and girders are snserted in walls without
suifient space Jeli fur thar expansion under hc;n they are
almost certaimn to wverthrow the bearing walls by their expan-
ston thrust. A large warchouse in Vienna in which such pro
visiun had been contemiplated by the architect was totally
destroyed, with ats countents, by reasun of the fact that an
officious subordinate, discovering the space in the wall pur-
poscly left at the end of cach beam, deliberately poured liquid
cament theran, which, hayvng set, effectually thwarted the well-
meant intention of the architect, and resulted 1n the destruction
ut the buiding. Tie ¢apansion thrust of irun beams may be
computed upon the following factor of expansion: Rolled iron
uf a length of 1,562 feet will expand one-cighth of aa inch for
cvery degree of temperature. The heat of a burning building
as aircady stated is cnormous—sufficient to fusc most known
materials; it may safely be estimated to be at Ieast 1,000 degs.;
thercfore a length of rolled iron of 1,562 feet at 1,000 degs. of
temperature would ecxpand about 125 inches and a 50 foot length
of iron girder would expand between 4 and 5 inches, show-
ing that there should be a play at cach end of at least 2 inches
ii the iron is not firc-proofed. Inasmuch as in iron construction
thic iron beams and girders are usually anchored to the walls to
stecady them, space should be left and the tie to the anchor
should be by a movablc hinge joint, which would be of the same
strength with an inflexible .anchor for all tying purposes, but
would yicld under the thrust pressurc like an clbow and allow

play of the beam, or stiff anchors should have clongated holes
to allow expansion when beams are of great length. Girders
are seldom over 25 feet long, but if bolted together, as is fre-
quently the case, they may be 120 feet or more long, and a line
of columns from cellar to roof of a building may casily have onc
continuous iron structure of two hundred or more feet. It
should be remembered, however, that this danger from the ex-
pansion of iron may be almost wholly counteracted by protoct-
ing 1t from exposure to fire through the use of non-conducting
matersal. It is more important to protect girders than beams.

The mistaken pride with which the owners of some build-
ings point to exposed iron beams in ceilings as evidence that
the floors are “ fire-proof,” actually justifying the supposition
that they are left exposed for such display, would be ludicrous
if it were not serious. In buildings occupied for offices or
dwellings, where there is not sufficient combustible material to
endanger the beams, it is not so objectionable; but in ware-
houses and stores, filled with merchandise, such construction is
dangerous; and if one of the upper floors should give way it
would come hammering down to.carry all below ang thoroughly
wreck the structure. In this connection it is well to say that
combustible merchandise should never be stored 100 feet above
the strect grade cven in a “fire-proof” building, since the
average fire department cannot reach it at that height.

The roof, that portion of a building which ought to be mo.
carefully watched during construction, is often the most
neglected, woodwork entering into the composition, as in the
case of the Horne building, at Pittsburgh, where the cornice was
supported on wooden outriggers.

Partitions.—These should not be erected upon wooden sills,
as is somectimes the case—only, however, with ignorant and
inexpericnced architects, who suppose that it is necessary to use
wood in order to nail baseboards and other trim at the bottom
of the partition. Porous terra-cotta will hold nails and should
be used in preference to wood, which, as soon as it burns out,
will let down the entire partition.

(To be continucd).

—At a mecting of the Board of Governors of McGill Uni-
versity, held July 28, Ernest Rutherford, M.A., B.S¢., Trinity
College, Cambridge, was appointed W. C. McDonald Professor
of Physics, and Dr. James Wallace Walker, of University Col-
lege, London, was appointed W. C. McDonald Professor of
Organic Chemistry. - Both the new professors have had most
successful careers hitherto, and we hope they will add to their
laurcls while at McGill.

. Mem. Can._Sne, Clv. Eng. Late
Gen. Supt. Toronto Incandescent
3 . N Light Co. Teacher Elec. Bng n'g
¥ Steam and Steam Englne, Toronto
Technical School. ~ ~

Consulting Engineer

Plans, Specifications, Superint-ndent’s Advice. Bstimates on Steam, Hydraulic
and Blectrical Plants. Speclal ma::him:qr desigoed. Specialtids: Steam and
the Steam Engine, ircluding Evaporative Teats, Eficiency of Tests of Steam, Hy
draulic xnd Blectriral Plants.  Central statlon management: reports carefully pre-
pared. Oll(gc-SO Canada Life Bullding, Toronto, Ont.

Tenders for Incandescent Electric Lightiog Plant

TOWN OF THOROLD, ONT., CAN.

Scaled Tenders to be forwarded registered mail addressed to the Mayor of
Thorold, and bearing no Jater date of malling than tbat of Wednesday, Apgust 321b,
1898, will be received by-the Munlclpal Councsl for the supply and* {nstallation of
an Incandescent Electric Ligbting Plant {l.;oo to 2,0co lights, alterpating current),
aceording to s&ﬂ:lﬁc&(lcn ‘copies of which may be obtalned by applying to ROD.
ERICK J. PARKE, Consulting Engineer, 310 Forcsters' Temple, Toronto, Oatarlo,
Canada. The lowestor any tender not necessarily accepted.

Splendid Water Powér

and special inducements to
Manufacturers to locate on the

St. Maarice River,
PROVINCE OF QUEBEC.

The Shawinigan Water and Power Company is prepared to treat
with partics desiring to lease large units of power. For information
address the Company, ’

1724 NOTRE DAMME ST., MONTREAL



