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Prevention, individual
» . : :

Prevention, municipal and state
Protection of furnaces, etc.

'ncombustible buildings

Protectlon of Wdll openlngs
Inco‘bustlble roofs
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Fixe limits

Aﬁtomatic sprinklers
'Standpipes,,eXtihguishers, etc.
Fire-fighting‘departments
5W7ter supply ’

Ex1ts

Fire alarm and drills
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I. THE PROBLEN.

d. ‘The Fire'waste.

d) : ‘ ‘ ; $215, 034 ?09.
urance premiums over losses paid 145 604 3 3

48,940,845.

28,856,235.

and waste of structural materials in the
. Geol. Survey.




er present eonditions,the total loss aﬁd
‘f firb'in‘a growing city increases much
‘populatien.' If any city tries to keep
e by reducing the fire departmentfapprepriafioﬁﬁ
ng ﬁlll soon be offset by an 1ncrease in flre
“the city may, like Salemn, flnd itself serlo:s
d sastrous cenflagratlen.
§Soing figures do not include any allowance for
due to interruption of business or employment.
6‘estimate the~amouﬁt of this loss, but its
known by every property owner who has been

8 the old saw - "Three removes are as bad as

loss may be divided into two parts - confla-
loss in small or individual fires. Under-

hat at least 27 per cent of the total loss

hat extend beyond the buildings in which they“

f"conflagration” in the narrower sense of in- .
rres ~over $500,000, we still find that the total
is character averages well over $20,000, 000 ‘

1ting further statistlcs, the bulletin alread

oted - "No other country suffers such enormbus
= = = An increase in‘thekhumber and severit

ay be expected until there is a decided im-

8 of éenstructionﬂ, |

of fiTe loss is the loss of life. In
same Bulletin, 1,449 deaths and 5,654

 by.fire, but "these figures are incomplete




t represent more than half the persons whc Were

Qs"‘; Even 3, 000 deaths is pre’ba.bly too low an

but it is the small flres that swell th‘

1ng the last half of 1913 the Flre Marshal reports~

e and during the next three months 54 deaths
1 the newspapers. Of1the'latter, four occurred,
and two in & cheap hotel in Milwaukee; the

fo} t entirely in private houses. Assumlng 100 ”

Wiscon51n, the total for the United States, |
ould be about 4,000 per. year. Thls estimate”
e the Wlsconsln rate 1ncludes no large

.Te pxeventaen leglslation and'inspection in

‘ Thisr*is;ﬁmore than the en‘tiiry‘eja.sksessed .
y of Eau Claire. We are‘t61¢ how;'in olden
the gods wasjoften a@peased‘bj‘the vicarious

avejhls 11fe to save

‘ If the fire god were to set a price for
sconsin in Safety for'Onefyeqr;,
'completé“‘structlon of the clty of Eau
ildlngs and their centents “but her real‘

“ermzng her szte into a desert waste; whlle~




ore of her citizens perished ih'the'flames, hundreds

&fnew employment. This is in fdct the penalty which

o )
'concentrated 1n a 51ngle clty, the 1oss cf llfe and

"1s seattered through the 1ength and breadth of the state

2. ~§gduction of the Fire Waste.

-Is this enormous and increa31ng loss of life and

‘jessary and inevitable? There are reasons for be-

‘Ianﬁrope the fire‘léss, the cost of fire-insﬁrance,
‘xpense~a£ fire fighting, figured on a per capita vasis,
t a‘fraction of what'they'are~in the United'States. ”

3 the Natzcnal ‘Board of Flr

rt of the consular serv1ce

TS has eemputed that in Germany, France, Austria, Italy,
d and Denmark the average annual flre loss per cap;ta

agalnst $2 51 for the United States. "For many years

'pulatzon 193,000) has not had a large fire. All the

Retterdam (372 000 people) in 1904 there were
which 44 were regular conflagrations" - but of these_
y 10 spread beyond the floor on which they
nnefgot outside‘of the building (compare
with 44,000 people and 205 fires yearly).
16 5560) had‘72gfires in 1904, none extending




Bizmlngham w1t' 550 000 populatlon,

uildings.

flres yearly. These are typlcal examples.

1nclud1ng admlnistrativ expenses or profita. te

1f1re department malntenance.‘
1oy fire lesses«are not due to excellence of

gades. Gn the contraxy, "the flre department

i le_sly 1nadequate as compared with these of

ﬁI ‘Retterdam, ac ‘y of e‘slze of Milwaukee

e less has been menyloned fire gade
s membexs serving~gratuitouslyf,;The same is true
6 5eoxpeop1e) and there is no firé alarm syétem.

ferences 1n general character of bu11d1ngs~

d‘Flre Protectlan"




ted areas". Frame buildings are practically

~Differences~in thoroughness of construction

h, Bifferences'in regulatiens and their ehforce4'
specially hq;ardeué materials and conditions®.
immunity of Berlin from disastroﬁs fires results;

iency of its fire department - though it does
‘”what work it has to dé!— but from the absence
andsthe solid, careful constructien of all kinds 

buildings under the rigid -sc,rutiny of ;the

Pf‘aigued that for a long time, at least thesek

c. ally fhe flrst twe cannat be entirely eliminated

‘tunately we have further evidence whlch applles
"xistmng Amerlcan conditiens. The New England

1nsurance companies take selected riaks only,,and
oper censtruction, equipment, and maantenance. As a
"lder c0mpan1es have an average less of about four
QO as agalnst 50 or 60 cents per $100 for the stock

e bulldlngs 1nsured are not in general flreproof
tly of mill construc ieh; usually sprlnklered and
"ded w1th proper flre stops to isolate hazardous

ngld inspectlon is an important factor in securmng;

in Forelgn Countrles.u




“ bﬁl.ietin of the U. 8. Ge’ologica.l sarwfey,
to "the contrast between the emall 1osses
ﬁildlngs, due to the great care taken to
d the immense losses reported frem the
Uhfertunately, exact flgures are not given.'
ng evidence (full detalls of wh;ch may be
ties quoted, and elsewhere) surely indzcates
an be greatly reduced and further, that its
sought, not by 1ncrea31ng our firg fighting

‘movingvthe;prﬁventable causes. These causes

lessness and poor maintenance.

miec Basis,of.EiréMirotection.
‘g‘that Amarican fire”lossés are enormous
e enthusiast semetimes preceeds to a@vocate
regardless of ex@ensei, of every known
n particular~he insists that,where'human‘
st take absolutely né chaﬁces. Thus he
ents be fireproof, forgetting, as Lawrence
many more tenement dwellers die by tubercu-
é[fact is that in firé protection, as in
ng;resulting‘frbm an expenditure must be
ure; otherwise the expénditure is not ‘
the basis of all fire ﬁrotectioﬁ ﬁnst be
éi. The merchant who is urged to 1nstall

*caleulates what he will save each year‘




e and in the decreased danger of interruptién téfhis'
k; f this saving will more than pay interest and depre- .

the sPrinkler system, he buys it; oth ‘wise he does

on 1s perfectly carrect from th standpoint af
"1nterest. Similar1y7"befere the cli' r the state;,
flrenpretectlve measure,  t;should flrst’:ake sure
sult will actually justify the expenditure;*5This
s 80 ebvious as to seem hardly worth mentionlng, yet

1tly overlooked. - ' | |

roblem is here to be met. The cost of%fire 
i déllaré and\aents.' The saving is in*dbllaré,

‘EAs we have seen, the annual fzre loss and

pples and pennies. But the frumt-ped@ler
"ﬁig,,fall ea511y~adds apples and pennles 1f~
_for five. How 1s it with dollars and 1ives9
>s and lawmakers have set Varlous values on a"

 s~a wellaknewn figure. $5 000 has been

ef axgument let us take‘

conomic value of & human life. If the

_assumption that~hnmanilife has a definite~econami“




meets‘at\onee With:tWO protests.‘ If wé‘say to an employ§r‘
e five hundred men and women in your shoP represent an

tment of a mill;on and a half of dollars,~' 'eh you must

,e.‘not~his7fau1t., On the other hand, manyka;man and wwnan

~eous to measure human suffering and death with the dollax

'milllcns were well spent to save a slngle life,

yls easily refuted. The wnrkmen's?f

sation act 1s sufflcient answer. It is now generally
ized that when any 1ndustry kills or maims a breadnw1nner;‘
:éustry, and not private or pdbllc charity, should con-
:.,15 dependents. In a remarkable '
_on "The Social and Human Cost of Fire“7, Mlss Frances
S sald “When one gees over the flles of the Red Cross ’
| which tried to relii,e%the families of these people who
”lled_ln that £ixe (Tri]‘ ‘ Waist Co,), one realizes th‘t

Glrls and boys who had
@r,hadft° go to Work‘at once 
ebming,dcwn'hearer‘and neare

Were,cutfoff;wandea have

'fqtioﬁ A$$o aﬁignl?roceedings;f1915;&“




ly becoming a seczal problem .
usb‘j “d has lost the use of both l gj’k‘

They nsed to have a mce hcme.

eeper. Now the man stays at home. He

iidren. | I-Ie ca,nnet do the heusework.

ad travel. Ne man would build

or ‘byw overtax:.ng mxnd 0 b

whz.ch a less strenuous ‘eccu.pat:.on would avoid? '




ct 13 that "taklng chances" to save money or time is wise
lish accerdlng as the sarlng is greater”or less than the

le loss.i Ana in thus balynclng gain and 1o§, we,must

, or 3p1ritua1 progress.‘ And the average man mus; SPend‘

S lf and hls,dependents. When materlal wealth 13 destrey

"~attempt any d;scusslon of the splrltual

ktually, llfe may be an asset cr a llablllty'

will do the most gocd"‘~;fﬁ other words we recognize

P oportienate to expendltures.

The purpoééfbf this'dis U851on is szmply to est&blish




arly that any program of fire protéctibn,Will,overShoot the

if it seeks to spend more than $3, 001 for the purpose of

‘ng $3,000, and w1ll also overshoot the mark if it seeks to
d more‘tha.n '-(appreximately) j?i%:s,ooe for me::pvrpase*af saving
ffé. On the other hand, if a life can be saved b
jactlon of $3 000, the expendlturé is justifled;l
self~ev1dent yet they are often gnored

The first cerellary of this prop031t10n is that the
11 property lcss and expense from flre in the United States
0 000, OOO annually) is really much more important than the
of 1ife (about 4,000 lives at $3,000 each $12,000,000
ally). Very*l lge expendltures will be justlfled 1f they

:decrease the opertykless. Gcnslderably smaller expendl-

s will be jus fled if they proteot llfe 0nly. Expendltures
be doubly Jus,kfled if they protect both llfe and progertx *




SAFEGUARDS.

‘1mpertant means of fire pretectlan.
. List of Safe'uards. ‘ ‘
‘ revention (ellmlnatlon ef carelessness and neglect -
kmatches gasollne, rubblzh ashes, explesives etc.)
(l) Indlvzdual v1gilanee

‘(2)“Munielpal and'state inspection

uildings

s within the fire limits

(11) Standg pes chemicalfgxtinguiShers,&pails,'etc.




Public
(12) Flre‘flghting department
(13) Water supply, includlng hlgh-'
Escape
(14) Exlts. stairs, deers flre escap_
(15) Flre alarm and flre drllls
Dlstributi@n of loss
(16) Insurance
Consider the efflclencJ of these 16 safegu d
hree d1v151ons of the flre hazard i. e.; the praperty’hazard
dlvzdual buildlngs, the eonflagratlon hazard and the life
xd. | |
| Agalnstk}roperty loss in 1nd1vidua1 bulldlngs the best

fram an adjein’ng bullding the best safeguards are (6) to
it the fire gé ns a feothold (4), (5), (11) and (12) are
rtant; in a genera1~conflagxation‘(13) plays a.vital,rcle.;‘ 
rities agree; owever, that "hose streams never yet stopped
flagratien" wh‘c jhad gained con51derab1e headway ina.
ustible dlstrld' The only effectlve protectzen against such
e is (4).’(6)   ‘(10), see e e~1temsjbeléw;f (16) is of
§~important. | . | -

is best se "ed by items (l) to (5),

 16),.which preve‘f or che k fzre. 1f these fa;l Tescue and

may be offered‘by~(12) (14) and (15)




In general, items (1) to (11) tend to prevent the

eeurrence of serious fires; While itemS‘(izje%o (l6}; and item
2) lergely, aim only to llmit or mltigate the dlsestrous
1esults of fires. Hence the foxmer are prima facle preferable

the latter, unless it should;prove that,the;r c et»ls‘prohibi—j

Let ue now con81der these varloue safeguards in detall.

fl ?reventlon b ind1v1dual vi Jllance.% Tlls 13 w1th—
t‘doubt,the ultimate ideal which we mueﬁueonstent;yjetrive’to
proech by edﬁcafional methods. It isyeﬁeep.end eimpie.‘”Together
fh (2), (3); endf(4)‘ it‘is the basie of Burope's remarkebly
w‘loes._ It should be preached 1n every poseible way - thxough*”
lletins and plecards, in the newspapere by speekere by "Flre
eventlon Days"'fin schools and colleges. Yet we cannot depend

thle alone becauee we eennot reduce carelessness to the .

tlmate ZEeXo.

2‘ Prevention . ‘munlcl al and etate 1nsgection. 'This°

now almost universelly recognlzed as & valuable end necessary
‘and 1ncent1ve to 1nd1vidual v1g11ence, as proved by the genera
actment of flre marehal 1aws ‘and the more recent formatzon, inﬂ

ty flre departm: ts, of separate "flre preventzve bureeue"

partment end er: el,g‘ble for premetion to a 11eutenancy. The

vantage is twofofifyf_rst, the inspectors are men of more than,f




aVerage ablllty, and have a practlcal knowledge ef fire hazards,
_end second, when an 1nspeetcr is promoted and geee back into
!some company as a lleutenant he takes W1th him a knowledge of

cndltlons in the 1nterzer of buildlngs in his dletrlct whlch

8 very useful to hlm in fighting flres in those buildings.

| It is beycnd our purpose te analyze in detall the

:arlous subjects covered by fire preventlen 1nspectlons. These

ubjects 1nclude among othere, the handling and etorage ef

xp1081ves and 1nflammables such as dynamite and gasoline,

rcper disp081ticn of rubblsh papers, and waste material as in
factcrles and basements malntenance of extingulshlng apparatus,
maintenance of construction detalls such as fire doors and
eiectrlc wiring; maintenance‘of exita; pretecticn of heating('
apparatus; and thus Bhading gradually into more drastic orders

or imprevements in'buildings and equé@pment, such as enclosure of
‘ertical cpenings, 1nsta11at10n of autcmatic eprlnklers, and other

afeguarde mentioned later. |

In thzs cennectzon we cannot overlook the preeent

amage caused by thelr neglmgence. In a.much dlscuesed caee,

he city of New Ybrk collected $l 500 damagee for fire department
 xpense in fighting a fire whlch was caused by‘fallure to ecmply
‘ o1 ' ion k nlnstall autematic

prinklere. This 1s a valuable precedent and is sound in prln-

,ﬁle. It is parallei“tc the 15 per cent penalty provided in the

h the law. Fire protectionists eill,dc




17
well to stop right here, and not endeavor to extend the prlnciple‘
’se as to make & man preeumytlvely negllgent whenever a fire
starts on his rremises. Thls would conotltute such a serious
llability that 1t would 1nevitably be the objecﬁ of 1nsurance,
and then we should be right where we are now, except that we :
should have to insure against ll&blllty to neighbors as well as
against persenal loss. It is hard to see any advantage in thls

hange. It might be an additional incentlve to 1nsurance companies
o make more careful inspections; but the present system already '
rnishes a pewerful incentzve to such inspection, which never-
less does not receive due attentlen from the stock cempanies.
In this connectlen/also may be mentloned the v1gerous
seeution of 1ncend1ar1es which has received much attention in
recent years. Witheut questlenlng the necesslty of such presecu-
'fns We must note that the temptatlon to arsen very @ften erises~
om over-insurance and will be removed as socn as the preeent :
fects of our 1nsurance system,‘whlch make ever-lnsurance
sible are removed (see below). |
?rivate and'publme insmstehce on "good housekeeping"
and Will greatly reduce the number of fires; but as men-

oned 1n ‘the precedlng sectlen, such 1nspectlens cannot remove

3) Genstructien. Protectien of furnaces _pipes, g ts,

The next seven sect,“ns under the general head of
onstructlon" apply malnly to new bulldlngs. Some of theee

feguards (e.g., these mentioned in this section) are so

viously neeessary“and*sO ‘relatively inexpensive that they are 

ually required in existing as well as in new buildings. The




‘The necessity of protectlng heatlng and llghtlng appa-
atus requires no speci@l argumentw Improperfprotectlan is a
requent cause of flres, ranklng next to those causes grouped

nder "poor housekeeplng" The precise amount offperecti@n

s

and by Underwriters' rules.v Almost any standard, if‘univer-

ally enforced, would have a marked effect on the fire loss.

(4) Construetien: Incombustiblefbuildings. First

‘onsider Freltag's deflnltlon of a flre-reslstlng bulldlng,

vhich 1ncludes the features mentlened in this and the following
two sections: "By;a Fire-resisting,building~is meant one in
which a fire startlng within the structure will be Banlned
;hrough the deslgn and the;lnherent qualities of the bulldlng
tself, to}that cempartment;or‘uﬁit of area within which the

ire originates; or, if subjeéted to attack by fire from without,

ther through an adjacent flre or Wlde-spread ccnflagration,

7the building must be able not only to protect its own contents
from destruction, but serve to protect itself in all essential
‘particulafs,kand;aléq‘to protect structures beth@.afiem the
further spread bffdévastation. ,Sugh‘aftacks by fire, whether
internal or eiternailyéhould :esﬁlt in,no;material damage~te,the
‘Sffucture either iﬁ7'”‘le or in pamt; except to such surface ozr
standing finish as ma"be easily. renewed. - - = Fire-resistance
is not an indefinite'gomething'which can be added tc or taken
from a building,desigﬁ at will, as, for instance, a coat of -

fireproof paint, aasﬁpfly @f.firefbuckets,'or even a standpipe




| | ‘A ’ ~!19¢‘
and hose reeis.‘~The question goes deeper than this, for the
‘yital fi:e-reéisting qualltles must be 1nherent in the de31gn.
Camparatlvely few of ocur so-called "flreproof"
, bulldlngs measure up to this standard. ‘Most of them lack the
;protectlon of wired glass windows, and many have open stair
 and elevator shafts, they are far from fireproof tbey are
;merely, whelly or in part, incombustible, which means that a
,ksevere fire, either from without or Within; burns the contents
_of the building and destroys its finish, but leaves the skeleton
more or less 1ntact This was the fate of the "fireproof"
buildings at‘Ba;timore, San‘Francisce, and at the recent Edison
fire. With préper additional safeguards;fsuch buildings could.
_be made truly fiie-resisting; but mest’of»thém are not now so
:made.v | ' | ‘
Taking ihcombuétible buildings as we find them, we
:recognize in them, without questlon, a high degree of merlt.
‘Their chief merlt is simply this - the building 1tself adds no
fuel to the flames,'excepting a small amount of wood trim. A
‘fire of moderate size in éuch a building is easily put out by
he firgffighters pravzded the contents are not esgec;ally in-
f~1ammabie; The fixe does not burn through floor or ceillng,
or TUn up wallS”and-partitiaqs;rit does not‘spreadrquite'sa
fast; fleors.and~ﬁails do nét!fall in;'smoke‘is'less,1be¢ause
fnel is lessi chuyants havela i@ngerftime to escape. In somev
ases, where a building is net:éipoéed<te great hazard, either

without or within, a higher degree of fire-resistance'might not

In a conflagration; the incombustible building comes




'thrcugh with a salvage of roughly one—half on the building,
and nothing on the contents. It checks, though it does not
stop, the sweep of the conflagration. In Patterson, N. J.,
and again at Baltimore, so-called "fiieprbof"~buil&ings‘with
unprotected windows were themselves gutted, but checked the
ccnfiagration sufficiently to save»other incombustible build-
ings beyond. ‘

(5) Constructien. Flre Stops. One of the cardinal

prlnclples of Wmlll" or "slowuburning" construction is the
~introduct10n of fire-stops or blockades at strategxc points

to check the spread of‘flre. This is ebv1eusly,qu1te a

different métter f:em making the building incombustible. Either‘

feature may exist without the other; in such cases, the mill
building With'proper fire-stops is often safer than the incom~-
bustible building without fire-stops. A truly'fire—iesisting
building muét o£ ceurse passess both these features, as,designf
ers are gradually coming to realize. |
Flre stops 1nclude (1) fireproof walls or partitions
sepaxating,difﬁerent rgcmsfor divisions of a building, or
dividing'large‘aﬁgaS; (2}_fireproaf enclosure of stairway and
‘ elevai@r shafts; (3) where common wood stud partitions are
used, firSPIQOfsfilling betwéen the studding at each floor
k level. Their puxpeée is to preventjthg,ragid'sgread of fire
(1) horizontally ‘oughcutfa large.area;5(2) vertically from
’\floor to floor; | 'p the inside of partitions. In addition
to the~dbvious;advantages,of,such checks, the first two are
of é&ps@i&l'impoffaﬁce in safeguarding life. (See under "Exits"

velow. )

E




_lé)fﬂbnstructicn: Protection of Wall Openings. Thenu

best prctection against fire from outside is obviously an un-
pierced fireproof enclosing wall. Since, however, we require
light and air, en04981ng walls must usually be pierced w1th
windows. These Wlndows, then must be made as nearly as
possible equzvalent to the wall 1tself if it is de31zedyto proéy
tect against a fire next door. This is équally true;:Whethet
the fidéfs of 6ﬁr*huilding'are of wood  or of‘ceﬁcrété 6r'tile;
The camplete destruction of the contents and the 1nter10r finish,‘
of 1ncombust1ble bulldlngs with unprotected WlndOWS‘ when ex—
| posed to conflagration, 13 a matter of common knowledge. On the'
other hand, witness the shlnlng example of the Naumkeag Comten
Company's storehouse Ne. 1, at Salem, whose windows, doubly'
’protected by Wiied glaSs‘énd aﬁtdmatic“shuttérs, Withstood the
full force of‘a'cbnflagration which the hose streams of all
eastern Massaéhnsetts'could not stop. It is of no importance,
‘1n this connectlan, that the'bulldlng happened to be of rein-
forced concrete, the temperature in the bulldlng never rose
high enough to seoreh a yard of cotton, or to open a 51ngle
sprinkler heédﬁihéd the floors been of wood, the result would
have been the same. It was the window protection that ‘savedA
the day. Iﬁ thedéah Franciscérfire'a 1arge miilécohstructed
éwareheuse with wxred-glass windews, went practxcally uninjured,
,ed windows ar Ialso‘valuable in case of a hot
fire within the building. Scha :ire‘f"~e;f'ten bursts through
outside window5~at‘thé'pointfaf?brigin, apd enters the windows
.of the stories above. I a'laigé émount of combustible material

is at hand, thisfhazard may be serious, as in the Triangle Waist




-Company fire, which spread 80 rapidly from floor to fleor
,through outside windows, that the occupants of the upper
floorﬁzhad>no t1me to escape.
‘ ﬁ Details of window protection design are beyond our
_Bcope. Fireé;esiétiﬁg shutters give the best,ppptgctionﬁii_ghng
re closéd. Whred glass 1s now most commonly used, but it
fradlates heat and melts in an extremely hot flre.' Afcambination
fcf wired glass Windows and automatlc 1n51de shutters is almost
~impregnable but 1s not practicable for large W1ndows.,

(7) Gonstructlen. Incombustlble Roofs. Incombustible

roofs on coMbustible bulldlngs are malnly effective agalnst fire
from wzthout. In every conflagratlon shzngle rocfs hundreds of
yards dlstant catch fire fram flying brands. Cities therefore
ccmmonly prohlbltpneW'shlngle roofs in the congeéted district,
and in some cases this requlrement has been. extended to the .
entlre city. The 1atter requlrement is being v1gorously advo-
cated by fire protectionists and seems likely to beeome w1de-
sPread especlally in v1ew ef the decrea81ng cost and 1ncreaszng‘
varlety of incambustlble roofings. | |

8 Gonstructlon. ngn Spaces between Bulldlngs. Qpen

syaces, llke protec‘ed W1ndows dlscourdge the sPread of fire
from one bulldlng 0 another, and also penmlt tha appraaeﬁ of
firemen., This appl es especlally to small frame bulldlngs such

aé‘residences; ‘Thls_gafeguardthasgﬁbeyaivﬁntagef'

line With sanitary éeéuiremen§§ £Q:jligh$ §nd air, and can thus

’é reasonably féQuired by muﬁicipalitiés;,partly on the ground,
of fire protectlon and partly en the greund of health.

(9) Gonstruction. Fire lelts.Y Flre lunzt ardznances




simply requlré 1n congested dlstrlcts certaln safeguards‘

which are desirable for all buildings, but whlch (balanclng

cost agalnst galq) are not believed to be'reasonable if

applied to outlying districts. Such special iequirements _

must naturally relate tobsafeéuards which have‘aﬁmarkedﬂeffee

on the conflagration hazard, as it is only this hazard which

is greater in;congested‘districts than elsewhere. k
(10) Extinguishuent: Private - Automatic Sprinklers.

This form of protection is receiving a great deal of publiclty

j‘bo'l:h from partles interested in its sale, and from public
officials and others who (1ikevthe writer){henestly;believe;:‘
that in‘many‘céses sprinklers furnish the best protection for
both life andzﬁroperty because they 6perate at the critical‘
mament - the: start - when "all fires are the same size", and
because theyfa\erate aut@matically, Sueh early extlngulshment,
isvnexf best te?preventien. ‘Sprinklers, however, like pre-

vention, sometimes fail, though they are said to operate

properly in over 95 per cent of all cases; they do not entirely1

obviate“the~necessity for other protection.
| It is said that in all the sprlnklered bulldlngs

1nsured by the.&‘W“England mutuals, only twelve lives have ev
been lestfby<fire“'and nearly all of these twelve weie\either -
firemsn'or'pers; - who voluntarily:reaentered~a;burning building.
This remarkable re ord cannot beyentirély:credited to the |
sprinkler systems ,=The owner‘Who*inétallsfSprinklers'is

usually a man df’:'ﬁdence énd;foresight who gives more than
average attentior iother safeguards,'such as chemical ex-

tinguishers, am ' kexits; and fire drills. The buildings

#
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insured by the mutual companies are built from approved plans
 and have proper hcrizontal and vertical fire stops. The in-
spection servxce of these companies insures pr@per maintenance
of safeguards, and largely eliminates carelessness. “All these
items have done thelr share in preventing loss of life 1n
these bulldlngs. The remarkable safety enjoyed by these mllllonsk
of employes is not a testimonial to sprinklers alone, but it is
| a strlklng example of the high degree of safety to life, as
well as property. which may be secured by a reasonzble adherence
to elementary principles of fire~protectien.“.
Spfinkler‘systems receive a large credit on insurance
rates, so that where heavy insurance is carried on the contents
of a bulldlng, as well as on the building itself, it is often .
a simple prdblem in ar;thmetlc to compute that the sav1ng in
premiums. Will more than pay interest and depreclation on the
Sprlnkler cest. Where a~bu11d1ng has no valuable inanimate
contents, but a large human _occupancy of great economlc value
80 31tuated that a fire night ve dlsastrous, government may
Yeasonably require the same Sprinkler grotectlon as the owner
would voluntarily;provide for a valuable stock. Again, it is
~agreed_b§'firéafighters that basement fires are hardest to
fight, and that,Sﬁéh.a‘fire'inapt'to spread te.neighboring
~buildings‘beforefi£ éan Be controlled. For protection against
\énflagrafions,wa[ or the safety of flremen the city may

‘therefore reasen&bly requlre basement Sprlnklers in the congestedf

»ll* Bxti; fulshment Prlvate - Standpipes, Chemical

~fExt1n.uishers ’ fg7i;These various implements of private fire-
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fightihg have{offen preved #ery valuable., It is essentlal how—
ever, that (1) the type of ‘apparatus chosen be sultable to the

‘occupapcy_and~hazards, (2) the apparatus_be;ke@t_ln good condi-v
tien§ (3) someone undérstand'how ﬁo operate it; (4) the public
fire department'be summoned immediately. If these precautions

are not observed, the equipment may do more harm than good.

| (12) Bxtinguishment: Public - Wire-fighting Department.
With structural conditions as they are, the highly-devélaped‘
American type;of‘fire department is absolﬁtel& necessary.5 It is
at present practically our only safeguard against conflagratlon, ;i
though experts truly declare that no fire department ever stopped
a conflagration. The paradox is only apparent;‘fire departments'
fcannot stop a conflagration under way; but they can and do ektin-
guish mllllons of flres wnlch would otherwise become conflagra-
tions; and they also save many lives.

When private and publlc prevention inspections recelve‘
proPer attention, when new buildings are 1ntelligently - not |
expen31vely - planned when old buildings recelve such protectlen,
by snrlnklers and otherw1se, as is economically reasonable, -

then somefreductieniin the enormous cost of our fire departments

iguishment: Public - Water Supply. This is

simply one.impofﬁ '" element in fire fighting; espeeially import-
aﬁt in conflégrati§   It 13 mentioned here because in large

cities the special k gh—pressure systems and other special equip-
ment required for f;_evserv1cefonly, farm a'con81derable part of

the financial burden imposed by past neglect of rational fire




'protectlon.

(14) Esc@@e. BExits. As fires will doubtless continue

to occur, for some,time,atgleast; and as our people are soO
‘thoroughly imbued;@ith the fear of fire that they kill and
:injure one another in panic at an alarm, true or false, -,it
remains necessary to provide suff101ent means cf egress.- The
_provision of cxmts sufflczent for emergencJ is purely a matter
of safety to life; but the form in whlch such exits are provzded'
may v1tally affect the preperty hazard The varlcuSvfczmS“of“'
exits Wlll‘flrst~be considered. f

In accordance with prlnclples already dlscusscd those
forms. of ex1ts are obv1ously best which protect prcperty as well
as llfe, or whlch at least do not endanger property Those “
‘forms are alsc bfst which add to, not subtract from, the conven=-
1ence of the bulldlng for ordlnary use. Finally, only those
‘forms are efflcle , which are always ready for immediate use,
and which Wlll actually be used by the occupants and whlch when
used, will lead to safety.

;cfcrms of exits are
al exit (i. €., & door through a fire wall,
outside balccny or bridge leading to
":,building¢px~aivision.)

enclosed stair (cut off from the building,




. Outside stalr, not enclosed.
‘Gut31d£_f1re escape “stairway type.
Outside 1adder.

1l forms of fire escape as chutes, poles, ropes

zontal exit to another bulldlng or lelSlon
best fulfi 1s’the desired conditions. It saves llfe by prov1d1ng
an area of refuga from whlch the occupants may desoend to the
street at lelsurg.‘ It protects property, because thefflre wall

prevents‘the‘SQread'of fire. Being in constant use, it(is’always‘~

available in emergency. In seme industries, of course, where

unoﬁéfrdeted flogx‘space'is desired, a dividing wall’may be in-
convenlent . | ; : |
Wé must not, however, infer that "a horizontal exit is
& panacea for;all ills. ;There must be adequate facilities for
moving persons downward as soon as they have passed through a
horizontal ex1t b"h because fire may spread to floors below
them, and because of panic pOBSIbllltleS. ‘In a building with a
d1v131on wall . 1w1th unprotected floor openings, a single flre
'door not‘cloSed*or failing to close autamatically, could jeop-

ardlze llfe almostyas serlously as if no horizontal exit ex1sted

an enclosed stalr w th a deflnlte capacity 1f the time factor
enters. In £ sistlve bulldlng with floors effectlvely
cut off, a siﬁgij ‘"alr tower, w1th well-drilled persons us:ng
it, can accomméd"{‘ ;ldrge number of people but if persons pour

into it from}SQVQIal,iloors at a time, its capacity is much

k4




reduced as{regards any one floor@“V, ‘disadVantage Qf‘

rom ¢ one floor to another. More l‘;
an saved from fire. If, on the ot
a stalrway 13 prevzded in ad,ition to the service sta S, 1t
occuples valuable space which wduld otherwise be renta e. .

,As a,qampramise, the “outside"*balconies mayibe‘
enclosed Withvthin‘glass oﬁening;agtomatically.A*This arrange-'
ment might send a«small amount of smoke into thefstair tower,
but thé gain'inwéerviceability w0u1d be great. Flre protectlon
experts are, however, loath to recognlze any such conoession
whlchvlmpalrs tha_eomplete detachment of the stalr tower.

An interior enclosed stairway is so obviously better,

for the safety of beth life and property, than an unenclosed
stair, that suchfenelesures are commonly provided, and should’
be unlversally requlred in aii buildings where fire protection'5
receives anyuco»51d ratlon. Almost every fire which gets beyond
the req@]offi~ 5‘ 1n, proves anew that open stair and elevator;
‘shaffs areisimp k ues through which fire spreads throughout
the building 1n‘a \e‘arkdbly few m;nutes.‘ In office buildings,
‘hotels, ete., wher “-occupancy is light.and an artistie “
design impoitant: a ,;técts;havéfbeen~sicwest to give up the
open stair with it amenta1 §ossibiiitiés; but most of thémf'

have nbw learne k gson of the many bad fires in buildings_

8. Report of Oe ‘xon;§afety’t0‘Life, N.F.P.A., 1914.




of this class, both;eembustible and incombustible, and have

desighed eneleeures‘of wired glass in,metai_frames, which are
pleasinggih,appearance'and at Ehe samejtime sﬁfficiently fire-
resistive for llght eccupancles. L
In this connectlon it is proper to con81der the

degree of fireeresistance;Which should be required of such
encloeures.f Iﬁ»a largefincambustible building, desighed;ta
~withstend‘a severe fire either from without or f:oﬁ within, an
8-inch brick or_Gwinch‘reinforeed concrete enclosure is appro-
priate; but in a‘3~ er 4~st0ry building of ordinary eonstiﬁétion
(1 e, 301sted fleors) 1 heavy an enclosure is a waste of money.
Any enclosure whlch Wlll hold back flre for an hour, or even for
half an hourfewk i not only permit all the occupants teAescape,
but will ordlnarlly penmlt the fire to be extlngulshed before
1t has done nmuch damage.‘ Therefore not only a 2-1nch SOlld
y.plaster partition on metal lath and metal studs “but even a
wood stud partltien cavered wzth metal lath and plaster, or
with asbestes board should be recognized in low grade bulldings;k
both by bulldlng laws and by 1nsurance raters. Chief Hammitt
of the New York , se;Preventlon Bureau states that a wood stud
part;tlon covere n‘each smde with two thicknesses of #-inch
ésbestos~boaid, i 1¥pass a one-hour fire test,;though lt nay

not pass the Wet'




movement, to éd#ééatéVhigh-grade protection for these‘lewa
grade buildings. Wé must devise Safeguards corresponding in
cost and éfficiency to the'bﬁildingvitSelf;for we shall gen-
erally get no safeguards at all. This implies no 1ewering of
i ultlmate standards. L |

Ogen stalrwaz have already been alluded
not means of egress. - In new buildings of more than twe orA
three storles (with few exceptlons) open stairs should never
be permitted. In existing buildings thekquestion is not S0
k easily decided,fbécause it iS‘usually difficult, withaut struc-
tural éhanges,’t¢ proiide a Sufficientlyvsubstantial enclosure
to be récognizedkﬁy underwritérs; and Withcut-the iﬁcentive of
lower premlums, it is then more dlfflcult to Justify the cost
‘of a flreproof enclosure on the ground of safety to life alone.
The Wisconsin rule (based on safety to life) gives to an open
stairway one-half the value of an enclosed starrway of the samé
width, on the expectatlon that thh two open stairs remote
from each other, 1n case Of a flre near one stair, the other :
would be avallabue for escape for several mlnutes. With open
stairs, an ou ‘1 e,flre escape nust always be prov1ded as an
additional safe“

Eleva oraicannot be relled upen fer egress unless
there 1s certa1 ty at a capable operator w1ll be always on
duty and thatithg r will not be 1nterrupted by fire. In
any case, eléﬁéﬁbr ‘ ts shpuld‘be enelosed to prevent'the‘

spread of fire a

airs, not - enclosed are valuable on certaln




classes of buildingé; if covered by a roof to keep off Snow.

Such a stair is better than a fire escape because the occupants
are accustomed to use it. On apartment houses partlcularly, |
an outside stalr serves as a rear serv1ce stalr and a flre‘
escape comblned On high bulldlngs (i.e., over three storles)
the stair shauld have hlgh protecting rails, and adjacent w1ndows
should be nrotected the same as for fire escapes,

Fire escages have been and are the cause of much
controversy - recognlzed by law-makers, past and prebent
valuable and necessary safeguard condemned by experts as a
pltlful delu61en. ”

Ladders, and stairways much steeper than 45 degrees,
may at'once be dismissed as valueiess except where ‘used by only‘
a small numberﬂoffactive;men. Moreover any of the follow1ng
defects may render a’ flre escape useless.fiﬁﬁziruction, inacces-

8ibility from pub1i3~parts Offthe building,flack'of protection
against fire in 1ower stories;‘laek of extension to street level,
use on‘high buildiﬁgs*where~height causes panic, poor condition,
 snoW and iéé, 6thér7obstruetibns._ Fire escapes are also open to
'the follaﬁing~‘ *? "object1ons as compared w1th other exzts.
they furﬁish'ﬁé o tection to property, they add nothing to the
 convenienQe of t o} ‘dlng for dally use,'and belng never used
except in‘emergen,y hen emergency and panlc came the occupants

often forget, if they ever knew, their exi tence.

It is'nevér:_ 1ess true that a stairway fire escape,

if properly designg "°acated,'ecﬁsﬁru¢ted; and protected, is
a valuable safeguard nd in many cases the most economical

safeguard.




Without;gOing~ﬁoo'much into technical detail, the
follow1ng may be mentioned as necessary features of a fire escape
specification: placed against blank wall, if rossible; adaacent
openlngs protected by flre doors or wired glass w1ndows, accesela~
ble from.public passageways by doors rather than by Wlndewe, no
cast iron (except ceunterwelghts ete.) and no wood de51gned for
100 Pounds per square feot at low working stress (to
rust), proper Width bars of platforms and treads to be ef preper
section close enough not to catch heels, not 80 close as to :
catch rain and snow; brackets of proper~st1ffness, with tension
members bolted threugh wall, and proper connections so as noi te7
'overstrain a weakeWall; stairs not steeper than 45 degrees.vtrea'
and risers of proper wadth and height; 1ateral bracing for long
’runs, stiff, smeoth continuous ralllng, balanced stair of proper
design (no cable ceunterwelghts). extension to roof; painted “
occa51onally, not used for storage or otherwise obstructed; re~,~
mev&l of heavy snewfalls helght Jlimited to 60 feet above ground
With 90351b1e extensien to 90 feet in epeclal cases, if hlgh
latticed raillng 18 provzded. |

'd descrlptlon is given in order to show
eraeible to build a fire escape (in fact,
they are beingeeegb t in Wisconsin and elsewhere) whieh will

or a limited number of persons, subject to

the single ebjectit 1t the occupants are not accustomed to

can hardly-be-ccnsideredevital‘in~low

o great hazard, where only one;Stai~
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‘much more cheaply thagf%dditicnal’stairway.‘ There are of coﬁrée
fdifficulties 6f maintenance; but these are not'pecuiiar to fire’
ﬁescapes. A stalrway not needed for daily use is often found to
be locked or used for storage.

Some special types df fire escape, like the "down aﬁd“
out" SPiral éhﬁté; have éonsiderabléVMerit. Indmvmdual rope flre
iescapes, etc., have undoubtedly saved llves but are a makeshift
which should'not be necessary in a bullding pmgperly safeguarded.

Turning now to the number and'ﬂggiﬁ,bf exits, we find
in building éodeé‘great confusion of thbught'and,fondneés for
zule of thumb methods. Mr. Rudolph Miller'S brief on this subject
:before the New York factory 1nvest1gat1ng committee in 1911, con-
talns the flrst or one of the first, statements of rational
governing priﬁciples. These principles are simply the f0110W1ng;~
(l) the number and locatlon of ex1ts must be such that, in case
of obstructlon at any point, an alternate exxt will be avallable,
(2) number and lacatlon of exits must be such that every p01nt
in the bulldlng W;ll be less than a specified dlstance from an
ex1t (3) total;w1 ~: 0f exlts must be proportionate to the
number of occupa The present'New York factory law, the
Wisconsih sté 7 dlng code, the standards of the Natlonal Firey*
 Protection Assoc , and other dutnorltles are in general
accord with thes 1ples thou gh their detalled appllcatlon
‘Qaries, espedialﬂ respect to the proper relation betweéa
total width aﬁ&* by £ 6¢cu§ants. For theaters and assembly

mple, and ranges from the N.F.P.Ag'

standard éf#60§; flOC ﬁérsons,‘down to some 1ega1f5tanda”,s

“Manhattan,;NeWVYork;




as iow as 50:inches per 100 persons. In factory and mercantlle‘
bulldlngs where persons from various floors use the same
stalrs, the problem~is more complicated. Mr. H B, Porter |
insists that the stairs from any floor to the floor below sheuld“
be large enough to accommodate‘the entlre occupancy (i.e., numbe
of persons accommodated) on that floor - that is, the entire
occupancy of the building is to be accommodated on fﬁe~stairs at
one tiﬁe.1 Thls standard is very drastic; its effect, and prob-
-ably its purpose, is to compel leldlng flre—walls in any
bulldlng having a,large occupancy, for, with such a f1re-wa11,
Mmﬁ.Pértér would permit the stairs on either side to be reduced
to a:minimum,, The latter seems to the writer a mistake. (see
under "hdrizontal exits" abbve ) Even>with‘a fire-wall, stair
widths should not be reduced more than 50 per cent, because a
flre-door may be blocked -open or may fail to operate, even if
1t-closes, smoke Wlll ooze. 31gn1flcant1y through the joints; and
panlc -stricken people, acutely consc1ous of the fiery furnace

on the other gide of the wall, w1ll not at once relax into the
dellghtful‘calmypictured by Mr. Porter.

The New‘York factory law adopts the above standard,
with the modif catian that stair widths may be decreased one-
third if a sprlnk er‘system 13 prov1ded Mr, Porter objects to‘
such modification on the grognd‘that;aprinkle;s,sometimes fail,
On the theory Q"re~aandb1§fprq¢¢§ti§n“g resﬁlts proportionaté
to expenditures \objectiOn~cann0t‘be sustained. Neither
sprink;exs, ‘ ,  , nor flre-walls, nor any other safeguard

| furnish p fect protection. _Thxee or five per cent of sprinkler

‘pﬁt out of commission by goods piled in




vfront, dr doors locked; ér other misuse or disuse. Surely a
SPrinklered_bﬁilding,with;twe stairs is, on the average,“safer
than an unSprinkléredwaildihg with three staira.~

In the same way it seems reasonable to relax the above
exit standard}iﬁ:thé case of‘fire-resistiﬁg buildings - not.
because'fire;igsisting,construction is a means of egress, but
because in_5ﬁeh hui1dings there is less chance of a_serious fire’
and thereforé less chance that emergency exits will have,to be
used. ’ | | |

One other important modification may well be made.
Tﬁé‘New~York~standard, as already stated;~requires sufficient |
stairway Width”tb'accommodaté all the occupants of the building
at one time;;’ThiS'is probably necessary in a high building,
but is it necessary in a‘lowibuildihg? In a two-story building
it isvéurely not necessary that the last person on the second
fioor be able to enter a stairway~before the first person has
reached the ground‘? This,standard would require about twice:as
many stairways;as;are required for a theater balecony (where the
hazard is'generally‘Quite as great) according to the high
standard,ofatbefﬂ;i¥?.A. Therefore the required exit width per

"1d‘*g gn‘a sli¢;hg,scale, increasing with thé

ts. Every building should

_ﬁgsgthe number should

, - .. ‘an .
re than a certain distance framhexnt.-

its should be proportionate to the nuﬁber




kof oﬁcupants;‘the proportion varying‘withyheight,”typé of
conStructian, and sprinkler proteétion.b At least half the exits"
‘should be stalrways, which should be enclosed if the building 15
vhigher than two or three stories; the other half may be hor1zon-~
tal exits or (under prover 11mitations) stairway fire escapes.'

In large bulldlngs such requlrements will lead ta the use of a

blsectlng flre~wall as a means of reducxng the number of sta1r~~

ways re qulred..

‘(152 ESca@e: Fire Alanm andfFire“Brills. We have longs:

recognlzed the value of these safeguards in our schools, and we
are comlng to realize their value in factories and other places
of assemblaée. In New Jersey, Labor Commissioner Bryant has
1ntrodueed factary fire drills qulte extensively, and they have
broven their worth in several serious fires where hundreds of
girls have,marchEd‘Without‘cbnfusion down the fire escapes and
stairways. Onefadvahtége-of a:firekdrill is that it calls -
’ attention to anygiack of exitgg as Mr. Proter remarks, it is
impossibltho'have a*successfﬁ1 fire drill im a building with
insufficient exlts. In theaters and department stores a fire
drlll cf empleyes:‘ rexceedlnglyzvaluable.

:16k1$, t fbution of Loss: Insurance. It is trite to
say that fire i Bk_ance; while it does not create or ieplace |
wealth, is and a~f‘ - will bé‘eéenomiéally néaeésary for the

protection of the

administersd may 1 econor g{~ ;’é: When agents are eager to

 éve the actual value of the property

ess man can buy insurance as cheaply as
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the careful man = when 1nspectlons are 1nfrequent and super-
ficial - when adjusters nay claims above the traa loss and
Wlthout inquiry into the fire's cause - then insurance makés”
ﬁmen 1nd§fferent and worse than 1nd1fferent to the danger of
flre. On the other hand rational rating is the strongest
possible 1ncent1ve to correct: construetlon and equmpment, rlgld

nbpectlons backed up with the threat of cancellatlon, may be
‘more effectlve than state or municipal orders; coinsurance gives
the insured a direct financial interest in flre-preventlon. The‘
incentive of 1ower rates applles not only to 1nd1v1duals but also
to cltles Whose ba31s rate depends on the efficiency of the flre5
department, the water supply, and the building laws,

In fire insurance as at'present,carried on, all these
featufés, badfand,good, may be noticed. The former are generally’
caused by the~ignorant greed of local agenté, who often have no
knowledge of the principles of fire protection; the latter are
due to‘the foresight of the large companies and of the National
Board of Fire Underwriters, which have spent a great deal of
time and.meney on flre prevent;cn work of every sort. The
companles' 31ncer1ty in this work has sometlmes been questioned,
but really it is a perfectly simple business prop031t10n. If
the flre-prevention campaign brlngs a con31stent reduction in
the fire 1oss, rates(alsc must undoubtedly be lowered, either
?oluntarily, or by the competition of mutuals,Ao: by governmént31 {‘
regulation; but the decrease in rates willviag at least fiﬁe .
years behlnd the decrease in losses, and the insurance camganles
will be galners. This of course does not mean at all that the
Bublic will not also be gainers, even during the first five |

]




years, by reason of the deerease in the 1nd1rect logses not
covered by 1nsurance. |

Various methods h&ve been pr0posed for making 1n8uranée'
more effectlve foxr fire yreventien., Cne method is state insur~
ance.~ Another is state regulatlon of rates. Another is the
llcen31ng of,‘g]nts with the hope of eliminating the evéls whlch 
have been mentlened as largely due to the local agent‘s 1gnorancef

or disrega:d of fire protection principles. It is beyond our

\§pppg\tq,discus§,these'remedies in detail, but it is certain that

some'way mustfbe‘;ound to bring fire insurance into more complete 
harmony with flre protectlon. 

‘uyln’all3phese matters the "factofy mutual® companies
are one’of our\g?eaxest aSsets. They aré;unquestioned leaders
in inspectiqnfan ,in,insistence on proper construction and
eguipment; thei@ ;"arly dividends pfeach the gospel of fire
prevéntich as né:o 1érvagepcy can; aend their low‘net rates are

a check on the r&teB of thé;stéék companies.




the 1oss ef T

loss of‘custcme;a

gainst the life hazard. With




new house, even though from the standpelnt of the entlre clty
~such protectlon would be a profitable 1nvestment. Self—lnteres
may lead the far-31ghted theater or hotel owner to adopt every
modern precau' on fer the safety of hls patrons, as a form of
advertlsing' but he vast majorlty of such owners-w;ll not be
”f&pﬁéél. As a very approximate numéri)al basis we
flre loss in individual buildings fenms &bout
offthe total 1oss and the conflagration less ‘and less”
of llfe‘( nkcther than private r331aences) together form.about
30 per cent,‘,Thig_éo per cent is a matter of public welfare

and it will nqt bé1e1iminated by private self-interest alone.

Thrqub Legislation.

'r cent just referred to is not, of coursé,
a separate problam ;‘If we could reduce the losses in individual 
‘ buildlngs to ze or to oneetenth of their present magnltude,
we should the eb educe the conflagratlon losses and the loss

of life 1nythe same or greater propcrtlon. Legmslat10n/w1ll

therefore Te m ective when 1t‘works along the same‘ge@eral',

est. Assume, £6r example, a factery in

which firepx ,enélesufes would cost $800. ‘The owner
findsvthat s ‘ res w111 give him a reduction in 1nsurance*
premiums13ﬁf Justify an expendlture of about $700 but
. ’k rsfore»tells his architect to omit the

n steps‘in'and requires that for the




‘ adept a safeguard wh ;fsélf-intérés‘h as already serlou ¥y

con81dered = wh 2h in fact selfulnterest weuld:have adopte

case pr  ent1on,Vthe latter is cure, andf 
k :at that. Under present condl‘z
,aié,aﬁfundéubted n303351ty;‘but vigore
’ eguards‘f0r ten or ﬁwéntyfyears
t n 9551ty and will (1f the experzence
tory mutuals amounts to anyth;ng) brls
J¢>firen10$s,0which‘the curat

'1dﬁsta£ionary,




Danverous practlces cause most flres, 1mproper con,

‘fsi,
tlon causes the remalnder‘and also permlts er alds all fl
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