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SLOW-BURNING CONSTRUCTION.
Be E. BURKE.

IANY if tie methods of building now In vogue are very defective with
regard to fire.resisting qualities. These methods are retained with s tuea.
city which indicesta ery conservalive habit of ied andn unreascoing
adherence te traditions of maeltods of building which ae unwonhy of this
scientifc and progressive age.

The prevailing type of building could scarcely bu improved upon if me
ahoutit set ourseves te design s uructre whici should in the mot rapid
manner convey ire to every part while ai the same time shiekling the co.
flagration trom the eflects of water ihrown upen it fromt the exerior. Ecery
ler consists of an aggregation of fiues connected with other dues betweee

the 'trapping cr alongide f bot air flues, ruis for pipes. etc. le very
many instinces it eurs that a fire. starting in the basement, next shows
itself in the attic on accont of ibis method of construction. or by meains of
unprotectd dlstor ond light hafts.

The methold of attachment of the beaus and joiss te the brickwork lu
also enry defective and ilogical. The bames are so securely achored or
lied Into the brickwork as te utterly denolish the walls when these burn
through and drap. In lise msanner the joists cause similar, destruction of
tlie remîaining als. Frequently, after carefully bevelling off the ends of
the joists with the hope of averting this disaster, we deliberately inchor a
number of thme very joists te the ealla so thoroughly as te entirely neilify
hlie good effects of the bevelling. Again. wue still have occasion ta observe
th une et 3" 3x bond.timbers in walis only " te 13 in thickness. Could
any method be invented for more suely bringing down a wall tehan tis?
This method of building makes a party wali of les thickness than t8" prac.
tically useless as a reliable ire stop, while even the latter thickness will. with
the construction referd te, permit the passage ofsmokeand theconsequent
ruination of goods.

bie methods of thoroughly lire proofing buildings are tac expenive for
the ordinary class ef store, factory and mill property. A fire-proof mill lu
conceded te be a commercial impossibility. The enormous losses in build.
ing. s lte arehsouse. mill sud facîory eiiss, constried n the ordinary
wny, combined wibh the heasy premiums exacted by insance companies,
forced the mill owners in the Large manuficturing centres of the Neir Eng-
land Sates sone years ago t call a hal and endeavor te reform the methods
ihen In vogue. The system of slow-burning construction was graduaIlly
evolved through the etorts of Factory Muual Insurance Companies. As a
proof of the succes of lis systen comîbined with the ase of autonmatic
sprinklers, the rae of inssence par annum has been reduced fron 2l% te
lea than Y of one pur cent. The principle of this system may bu brieliy
described as " the construction of buildings in such a manner as te oelr the
ist licient mens of retardaig the spread of fire; the ais being that the

limits of destruction sail be reducei to a minimum by making buildings
slow-burning, rather tihan suriving te make then fire-prof."

The chief points to be aveided are eafters or joists placed at the usuel t6"
ta ne" centres and set edgewise, (Fig. 5). at hollow spaces in either roofs.
foors or wainscot. boxed cornices, open elevators or stairs, iron dSrs or

shutters.
The main points te bu observed in safe construction are; Solid beams or

their equivalent in planks bokted closely together and spaced 8 te te fet
centres; anis of timbers ventilated by a proper air spee. (Figs. t and 2),
Fig. i being a simple iran plane, and Fig. 2 a cas iron box. Wooden poses
of preper site, bored wtit at Icast an il' core with " hoies near top and
tee ventiti (Fig. 3), (a) shows ieue pinîle and ib) wood post arried te
cap of posa belo,. Flocr plants of trom 3" te e" thick according te span,
finished floer of to i" maiched stif with -" of merer betmen or
double thickness of nestos sheathing paper <Fig. 6). A space ofj to 5<"
should be ei beteSn le ls and flues te alloa for swelling of planks and
the gap thus formed! may bu conceaied by a fillet. Roofs nearly flat of st
leat a" thickness, beams projecting beyond walls forming brackets for
gutters (Fig. 4). Doors where necesary te Stop Are of double inch pût
together diagonally and completely encased with tin locked and tacked, due
traimes also covered. In many cases these dons should bu automatic in
action, ce alloy fusible ata comparatively lois temperature being Incorpor.
atd cih the apparatus holding them open.

The ideal silw-burning mill is but one storey in height. the area being
obtained by greater width of building. light reaching the centre by means of
skylights or menitors (Fig. 9). When land i expensive or the available
space contreted, it beconne necessary te build higher, but always ofcourse
with icreased fie.risk. The stairways as ail as the elevator shaft shonld
be enclosed with solid brick wralis (Fig. 7). Ali belt hoes should have raised
edges and the doors thresholds te retain water and prevent damagetolower
Dn

The saving in beight of building where the systen t' carried out in its
simpliity will amount te about idn the hight of eacs storey, reseing in
leva briicworks, ios taiis, plping, herating and beutilng <Fig. 8) Tise weighst
of the vid style floors and the slow-burning is nerly identical, bic if the
sheahicng of ceilings o the former bu omitted the dilference is about oî% in
favor of the latter.

With solid fRoors bel hates can bu convenienly cut ai any place betweesn
the beams withouit the weakening effect s often seen in factories, when fr.
quently the joists bave lobe buc. it la aise claimed dbat the solid plank
floor has less vibration than the hollow one of joists and thin floors. Thera
is ais the absence of lurking places for vermin and dust.

The elastic, or cuision property of otd, maies it the mosi suitabie and
practicable material for the construction of fluors for industrial purposes.

Machinery will rack and wecar out much socer on stest or iran, enlea
rushioned, than on wood.

Souilhern pine, on acount of its qualities of streng!h, straight, grain and
elasticity, is the favorite wood for mili beams, but it would bu altogether
too expensive for use cvith us. Our white pine of perhaps a little lunger
santling, is a very suitable wood.

The strength of wood varies greatly. even in pieces of the sau.rkind and
dimensions. Authorities say chat it is the eiasaic limit ratesr than the
breaking strength wich should be considered in th.e cane of fiors arrying
weight, and that continuai sirin casses what is termed fatigue of the fibres
Of the wood, causing eventual breakage under luads ai less tia the instan.
tanrous braSking weight. A lad of leva than the elastie lisit shculd
theefere be provido for, and as is, timit is not otainabik .ith ay
degree of acceucy, a facer of safety of 6 is recommended for dead loads,
and double thai for lice lads.

Woodbury, in his work on mill construction, givrs sone vry interestinglables of strenglis ofbeamts and flors. The folluwing area few quotations
lr a storehouse, but not fer the support nt machinery, the deflection being
sotewaist more than would In that case bu advtslisle: Bams of soudiern
pine, 8 f. centres; sprece planit, weiht of goods oo Ibs the sq. fI. In
addition t the weight 'of material of construction; thickness of dor plankt
3.42: span 13.73 t. ; bene 6" x s" ; fer a Psan Of 17.23 fi., a 7" x 4"
bean ; and for a span of 2o.96 IL. a bea 8" x i6". For a load of eco lbs.
to the sq. fi., a us x 6" beam would !be sale for a span-of o.g ft; a 4" x
7" brai for 13.80 fi; and 16" x 8" for 1â.8 fit., with a lcoo. ikickness of
4.83 inches. The eliatic limit of the deflection o ficor bean is said by
the samine writer te bu about oeu 4ooth sfor a spant of say 25 ft. or -, white
the fluor plank in a span of 8 f. should net dellect more than u-e3". (Mr.
Woodbury cnfesses that tiese limits are empirical and matters of opinion
based on experience. and that they have been exceeded with no appareit
vil rs ts.)
On account of the increase of the tendency te laterai vibration in propir.

lion to the increase of the height of the building, the width of the .flor
beams ill need ta be greater in a building of severa stories tisa ina une.
storey stueture. Tise deflection of the planks of a floor bave been proed
to be less l wher they cover two than whre thsey caver one span, and the
joints should bu alterted sa thai an equal lod may bu imposed on each
beam.

Mr. Woodbury has computed and compiled a veay useful table
0 

of dis.
tributed lads uepon southern pine beamns, ith limit of deiflection. By its
use it is a very simple and short process te find the safe loand orthe required
sain of finer beams for an assumed. load. For eample . The safe lad
per sq. i. upen a flonwcithia" xe 4"baas of souther- pine a fi centres
and 24 b. span. The table shows.that a bcane 4" deep of 24 IL npae will
sustain 42.37 ibs. per ft. of span for every inch in width of beam. Muhltiply
this by i2 for tie widih ofbeam 1t x 42.37=5e8. 44 lbs. per footofspan.
and the bays being toi. wide, tiis corresponds to'f8.44+i o-So.84 ls.
per sq. ft. offiner. But the weight offlor must be deducted thus:

Bem.. ... 5.6o Ibs.
ii Focring.. 5 " Totalsafned......5o.84
Mortar ......... les weight of flor...6.85 equals
Plank ........ t "

- say..... ........... 24.Soibs.persq. ft.
Total..... .6.85

or for required span of beams as e the lad at 3o lbs per s. fi., add
weight of fluor, say 27 ibs.-grsn load 57 1bu-beam t2 x 14. 8 fi. centre.
Total load per fi. of beam 57 lis, s 8=456 ls., which divided by î238

s, par ind in width. In the table under 4 tIse nearest numnber te 38 is
39e. which cOResponds te or indicates a span of 25 fi.

Wood, es a maeraul for mill columns, has been precd more reciable than
nprotected irue je case offlire. its rasa lu not gra, and defecas une ratste

discovered, which is net the casewith cea irn columns. The only recorded
tests of full site wood colunns are thse made at the U. S..arsenal
Waterown, Mas., for the Bston Manufacturers' utual Insurance Co.
TestesofaIl sized medelu hase been provt entirely unreitable. The
average ershing load par square inch was 4,422 ils. for cylindrical clemns
ta fi. in length and to isetes dicmeter. Cylindrical columsns represuened
a resistance 24% greater thant a tpered Slumin of the samte diameter ai
base. while the difference was 56% in fcaoring a square colunn with the
angles merely chamfered an im. The reduction of strength when the load
wa slightly ecceetrie tuas very marked, showing how necessary it is toeisist
on a srfut eting. Tite crushing resistance of bolsiers tuas foned toe avery
smait, showing that they ar quite unreliable when h"evy weights are te bu
carried. This would Indicate that the me of boisters or the supporting of
posta carrying heavy eiqhts frot beas is decidedly inadvisable (Fig. 5i

lu concluding this paper. the witer wuld remark that white the systenit
of sow.burning construction may bu suitable fer buildings devoted to men.
ofacturing purpses. and in soume canes to warehousen, il should net be seied
upon as a panice the safelyand mode of construction of every building.
Some enthusiass have ruhed te ibis conclusion and have found iemselves
involved in insurmountable dlliceulties when attempting te bend the systen
to theit purpoec. Every building conîinis its own consteuctive problem,
whiich luid ha serked ont in a logical mener, and with the inveien
born of the nords of the Occasion.

The people of Sainon Village, Peel.County, bave had the eame of their
post oilice changedi te Terra Cette. This. le the opinion of the Menteat
Gauette, la being particular to a shade.
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