stcam and water mam, and especially in those establishients
where steam s not always kept up day and wmght throughowt
the year. The mitial expense of these apphances will probably
be found less costly than a thoroughly eficient system of nuns
and a firc pump, though the latter have many advantages, the
most obvious of which 1s the fact that the water can be sup-
phed by hydrants at any counvenmient puint required--irrespec-
tive of the distance from the mamn water supply, and under a
better head than could be oblamed by pumping through long
Iines of hose from ather a manual or steamer., Provided that
a fairly good public water main supply 1s obtamable, a steamer
or manual, 1n conjunction with a reservoir or nver, 1s a uscful
addition to a fire protective plant,

These engines should be placed in a well-ventilated room
or station of their own, conventently sttuated for quick * turn-
mg-out,” and for casy access to the different parts of the build-
ings. They should be kept scrupulously clean, in thorough
working order, and provided with the necessary gear. They
should be so arranged that they can be taken by hand or
horse dravght to any desired spot. A steam fire engine 1s to be
preferred to a manual, owing to 1ts greater power and case of
working. A supply of boihug water should be constantly
kept for the boiler of the stcamer aither by means of a gas
jet or heater. \With some mstruction 1t will be found that any
intclligent mechamc can cfhciently take charge of the stéam
firc engine. In order, however, to work the fire apphances
cficiently—no matter if they take the form of maws and
hydrants, fire engines, or both—it 1s advisable to form a body
of trammned men who have a thorough acquamtance with the
fire protective measures and apphances at the disposal of the
works or factory in question, This body of men should be
known as the Works Firc Bnigade, and 1ts members should be
picked mien reswding in the near vicmty of the works.

Itis adwvisable that the brigade be a relatively large one,
so that the services of a certain number of them can be relied
upun during the stoppages of the works. The officers should
be chosen from amongst those having authonty in the works,
and the whole placed under the direction of one of the superior
officials or heads of the firm. The men should have the proper
clothing and helmets supplied to them, and cvery cffort made
to make the members feel that the brigade 1s one of the valued
institutions of the establishment. It 1s perhaps more satsfac
tory that the men be remuncrated for dnills than that their ser-
vices be voluntary. The remuncration 1s a uscful lever for the
naintenance of proper discipline, and is in many ways a more
cfficient system than a voluntary onc combined with some
special benefit such as an annual dinner or excursion. The pad
system, further, need not. and should not, exclude any such
special benefit as a dinner or outing for the men of tae bnigade
The brigade can be divided 1nto compaines or sections, cach in
charge of a foreman. Each company should have its special
dutics in case of an outbreak of fire. one company having
charge of the stationary firc pumps and the mantenance of the
steam and water supply. winlst another has charge of a steam
fire engine. The whole organizazion should, however, be
under the command of one chicf officer, who would be respon
sible to his employers. The brigade should be dnlled regularls.,
and every member should be made acquainted with the working
of all the differcnt appliances, hydrants, water sources, and
so forth, no matter what speaial section he may be attached to.
The drills should have special reference to the buildings they
arc primarily expected to protect. A certatn number or all the
men may alsu be conveniently instructed 1o ambulance work.
An ambulance corps is oi great utility in any works for deal-
ing with the accidents which unfortunately take place from time
to time. but for firc brigade wark the possibility of obtaiing
*“first aid” on the spot is esscntial. The fire appliances
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throughout the works should be mspected weekly by sumne
responstble officer of the brigade and a report made to the
chuef, who would have to venfy these reports trom tune to time.
This weekly mspection should not be of a perfunctory nature,
but a thorough exammation of all pumps, hydreonts, valves,
cte., about the place, and any defect should be promptly re
parred. A special repurt bovk with the unecessary headings
should be kept and signed by the officer charged with this
mspecnon, In thas repurt bovh a record of al) 1sts should alsv
be kept and it should show  when the appliances were last
thotoughly overhauled. Al apphances should be deancd and
every hydrant flushed vut once every weeh uader the super
vision of the nspecung officer.  To avord friction with the
heads of departments, cte., the ternal appliances can be put
under the charge of the respective foremen ol rooms or shops,
but these foremen should be made responsible for their bemng
kept clean and in good order, and the apphances should, never-
theless, be regularly inspected. The engmnes and apphances at
the fire station should be in the charge of one or more fircmen
especially told off for this duty, and would also be subject to
regular inspection. The fire alarmn can be given by means of
a steam whistle when steam 1s always kept up, or by means of
a bedl. The whistle should be of a distinctive sound, and not
the same one which calls or disnusses the work-people. The
fire whistle should occasionally—unce or twice a week—be
blown at pre-arranged times, preferably at the middle of the
day and sumultancously with the works whistle, i order to
keep it in thorough working order. It can be placed either on
the watchman’s room, the central oftice, the fire station, boiler
house, or other recognized building. In large cestablishments
it is, however, better to have a supplementary system of elec-
trical fire-calls communicating from the different builldings to
wherever the whistle may be placed. Where an estabhishment
cevers a very large arca, there can be more than one whistle.

The watching service or patrolling of the works as a pre
cautionary measure against outbreaks of fire, 15 a most important
feature of any system of firc protection. This precaution of
watching is now practically always undcertaken at every factury
of any size, and it often constitutes the sole fire preventative
measure. The system can be claborated according to the size and
the risk of the premises in which it is ecmployed. In other than
very large establishments, it is gencerally performed by the
night watchman, who must be a trustworthy, active, and re
sourceful man, and have a thorough knowledge of every part
of the premises under his care, of the position of the fire ap
pliances, their nature, and the resources generally at his com
maund. It is of paramount importanie that the patrolling 1
systematically carried out, and that cvers part of the works or
factory, however insignificant, reccives a regular visit irom
those appointed to this duty. It is therefure necessary that
some means be adopted to ensure that this duty 15 satisiactorntly
carried out. Surprisc wvisits are of value, but some mechanical
or clectrical system of recording the visats of the watchman to
the various points of his rounds, are very desirable.  Thie use
oi peg clocks or control watches will be found to mect this
desideratum.  The control watch is carried by the watchman,
and its distinctine feature consists of a stnp of paper round
the inside of the watch, the strip s graduated of subdivided o
hours, hali hours and quarter hours. Each roum or detes
nuned point i provided with a case aflixed 1o the wall contan
ing a special key attached to the case by a chun.  Each hey
mzhes a scparate and distinctine matk on the stnp of paper,
showing the time the watchman inserted the same ante the watdh,
The strip on its removal in the morning gives a fathiul record
of the various points visnted, the route takea and the
time of cach visit to the different parts of the works. Ry a
judicious distribution of the keys and a determmauon of the



