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engines are also insufficient in size and power to cope with any
fire of the descriptions we have had, when that fire has got any¬
thing like headway .’
It was admitted by every witness examined by the select com¬
mittee on fires, that the present scale of the staff, engines, and
stations is totally inadequate for the general protection of London
and its immediate vicinity from the danger of fire. This is
admitted even by the managers of the London Fire Engine
Establishment ; but as they consider it efficient for the protection
of that part of London where the largest amount of insured
property is located, they have no desire or intention to add to
their expense by placing stations in situations where , if a fire
occurs, it is not likely to cause such comparative injury to the
offices as if it occurred in the waterside warehouses or near the
city.
The Lord Mayor of London in 1862 (W. Cubitt ) was ‘ of
opinion that there ought to be a fire extinguishing force at least
four times as large as that which now exists.’
The superintendent of the Manchester Fire Brigade said that if
the Manchester system was carried out in London they ‘ would
want a permanent force, and a very much increased force ; we
have 80 men and 13 engines in Manchester and Salford com¬
bined : if London had a pro rata amount , ,she would require 500
men , and something like 70 or 80 engines .’

CHAPTER IY .
MEANS FOR SUBDUING FIRES.

From

the earliest

ages water has been looked on as the great

means provided by nature to act as the antagonist to fire, and its
use for extinguishing it is as ancient . Throwing water from
buckets and other vessels on burning buildings , to extinguish the
fire, is most ancient , but improvements in the method of applying
and thereby rendering it more efficient are the only beneficial
increase its powers of overcoming fire have received at the hands
of either ancients or moderns .
Attempts have, it is true , been made at various times to increase
the efficiency of water when used in extinguishing fire, by mixing or
dissolving some chemical substance or other with it ; but however
well such a proceeding may have turned out when tried on a small
scale as an experiment , say for example in the laboratory of a
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chemist, a few moments ’ reflection would show that it would he
both costly and inadmissible in practice .
The employment of material which would render whatever it
was applied to incombustible , dates from a very remote period .
Archelaus, a general of Mithridates , during one of the wars with
the Romans , caused the wooden towers used in battle to be
washed over with a solution of alum ; by which means all the
attempts of his opponents to set the wood on fire were rendered
abortive . The use of alum to render clothing , woodwork, &c.,
fireproof, is usually esteemed a modern invention , and frequently
quoted as an example of modern scientific and chemical progress.
The idea of extinguishing fires ‘ chemically ’ seems to have gained
strength of late years, for from time to time accounts are found of
some contrivance for using ‘ammonia ,’ ‘ carbonic acid gas,’ &c.,
or else patents obtained for its application , or that of some peculiar
combination of ‘chemicals.’ There can be no doubt that in theory
the extinguishing of fire by some such arrangement or mode of
treatment is perfectly correct , and that pretty little experiments
in the laboratory of the chemist give most satisfactory results and
ample proofs of all that can be advanced in its favour ; but practice
at a real fire, that stern ‘ experimentum cruris ’ which overthrows
so many pretty theories , soon dissipates the fond ideas of those who
have devoted their time and money to introducing it ; and gives
still stronger proof of the inapplicability of such plans to the
present circumstances of fire?, buildings , &c., as could not fail to
be seen by them had they attended a thorough fire, and paid
attention to all the circumstances connected therewith .
In 1734, a M. Fuches , a German physician , invented balls com¬
posed of certain ingredients , which when thrown into a fire burst
with violence, and instantly quenched the fire.
In 1761, one Zachary Greyl employed a process of a similar
character , using alum , sal ammoniac , and other saline matters
mixed with water.
During this same year a Dr. Godfrey erected a house at Marylebone, and got up a public exhibition to show off these ingre¬
dients, which he did with great success. He used gunpowder as
the means of exploding and scattering the material amongst the
flames and burning matter , and effectually extinguished them .
In 1792, numerous public experiments were made in Stockholm
by a M. Yon Aken, using a composition of sulphate of iron,
sulphate of alumina , red oxide of iron , and clay, in which he is
stated , with the assistance of two men and forty measures of this
preparation , to have subdued an artificial fire that would have
required twenty men and 1,500 of the same measures of simple
water. In the same year M. Nil Mosheim made many public
exhibitions in order to prove that combustible materials might be
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made perfectly incombustible; and Mr. W. Knox of Gottenburg
also directed bis attention to this purpose.
The experiments of Van Aken, just alluded to, were published
in 1794, and Dr. Van Marum tried a series of experiments from
them, but found, from other experiments that he had made, that
using plain water in the same manner, he could always extinguish
a fire more quickly than by the ‘ mixture ’ described by Van Aken.
He remarks in a letter to M. Berthollet, that he found a ‘very
inconsiderable quantity of water, if judiciously directed, would
extinguish a very violent fire.’ He relates that he succeeded in
extinguishing a fire in two casks covered with pitch, the heads of
which had been taken out, and when fully ignited, with only four
ounces of water.
He also states, as the result of his experiments, that to extinguish
a violent fire with a small quantity of water, the water must be
thrown on that part where the fire is strongest, so that the quantity
of steam produced, which suppresses the flame, may be the greatest
possible; that the water be continued to be thrown on the neigh¬
bouring inflamed part as soon as the fire has ceased in that in
which the operation was begun, and that all the burning parts be
visited in this way as quickly as possible. In operations of this
kind, particular attention must be paid to throwing the water in
such a way that the entire surface of the burning part shall be
wetted and extinguished, and that in sucha way that an extinguished
part shall never be left between two others which are in flames, and
no more water must be thrown on the burning part than is needful
to wet the surface.
In 1797 he prepared a building of dry wood, 24 feet in length,
23 feet in width, and 14 feet in height, with two doors on one side
and two windows on the other. The inside of the building was
thickly coated with pitch, and covered with twisted straw, wood
shavings, and cotton soaked in turpentine. He states that ‘very
soon after lighting it, the flames, being rendered more brisk by the
wind, were everywhere so violent that it was considered by my
assistants as impossible to extinguish them. I succeeded, however,
after the method above directed, in little more than four minutes,
and with five buckets of water, a part of which was wasted by the
negligence of my assistants.’ The experiment was repeated in the
same month, and the fire extinguished in three minutes with less
than five gallons of water.
A similar experiment was repeated, with equal success, by the
Doctor at Gotha, in 1798, in the presence of the Duke and Duchess
of Gotha, in which we are assured that the fire was extinguished
with three buckets of water, in three minutes, with the aid of a
small portable pump. M. Von Zach, the celebrated astronomer,
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published an account of this , which may be seen in a German
periodical , ‘Reich’s Anreiger ,’ No. 119, for August 1798.
In 1792, numerous London architects formed an association for
the purpose of investigating the causes of the numerous fires,
amongst whom were Bonomi, Carr, Dance, Jupp , Revett , Soane, &c.,
and they came to the conclusion that good party walls were the
best means of confining fires to one house, and that therefore other
practicable and not expensive means might be devised by which a
fire might be confined to one room in a house.
Every fire, however large , must evidently have originated from
a small beginning , and could doubtless have been prevented from
assuming large and destructive proportions were the means of
checking its incipient mischief easily and quickly obtainable .
Fires continually become destructive from delays in bringing the
engines to the spot, from want of water when they have got there ,
or delay in getting the engines to work.
In 1797, Sir Samuel Bentbam proposed placing tanks on tops
of buildings , connected with pipes laid all over the premises , to be
protected , and throughout the various floors, with provisions at
various points for the attachment of hose and branch pipes ; so
that in case of a fire breaking out, the pressure in the tank would
furnish an immediate and powerful jet at whatever point it might
be needed. This plan is largely adopted at the present dajn In
the workshops of the London and South Western Railway at Nine
Elms , cast -iron pipes perforated with small holes in the direction
required are laid along the roofs on the inside , and so arranged
that each shop or portion supplied with these pipes can be put in
connection with the water supply , and on turning a cock the pres¬
sure of the water drives it through the tubes , and out at the
various holes, deluging the whole area with which they are in
connection , and most effectually drowning out any fire that may
have broken out . The various jets or streams of water cross and
recross all over the area on which they fall, effectually covering
every square inch of surface with a torrent of water , and flooding
it throughout in such a manner as cannot fail to extinguish a fire
if it broke out, and the apparatus was in working order.
In 1812, Sir William Congreve obtained a patent for improve¬
ments affording security against fire, which consisted in arranging
water -pipes in buildings , so that , by turning a cock, all or any
portion of the building will be deluged with water .
The late Captain Manby was so struck with the want of means
for readily attacking fires at the moment of discovery, from the
numbers of instances be had witnessed , that in 1816 he invented
a portable apparatus to be carried in hand carts , each of which was
to carry six of his machines . These machines consisted of a
strong copper vessel, of a cylindrical form, two feet in length , and
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eight inches in diameter , capable of holding four gallons ; a tube
of the same metal , one quarter of an inch in diameter , curved so
that its end is carried to the side of the vessel, with a stop cock
and jet pipe , the vent of which is one-eighth of an inch in diameter
at its top, reaches to within half an inch of the bottom , and is to
be screwed so closely into the neck of the vessel as to preclude the
possibility of the escape of air.
Three gallons of water , holding in solution any ingredients best
adapted to extinguish fire (pearlash dissolved in water is good), are
to be put into the vessel, and then the room remaining for the
fourth gallon to be filled closely with condensed air ; to effect
which the jet pipe is to be unscrewed , the condensing syringe fixed
in its place, and the air to be pumped in to the utmost power of
the strength of the vessel to contain it ; the stop cock is then to be
closed, the condensing syringe taken off, and the jet pipe replaced .
On turning back the stop cock, the condensed air reacts on the
water , and casts it to a height proportioned to the degree of con¬
densation . That this machine may be more easily carried where
access is difficult, it is put into a leathern case with a strap , and
slung over the shoulders of the bearer , being thus easily conveyed,
and capable of being directed with the utmost precision to the
point requiring water .
It was proposed to have a regular fireman , with one or more of
these carts filled with machines , stationed at each watch-house,
ready to be run out on the alarm of fire ; the fireman using the
machines , and , as fast as emptied , receiving another from the
watchman ; by which means , if not entirely extinguished , the flames
could be kept in check until the arrival of the engines .
In the early part of the year 1816 he tried several experiments
in London with his apparatus , which were perfectly successful ;
and he received high commendations from those who had seen them
used. The apparatus , and the proposals for establishing a fire
system with them , were brought under the notice of the insurance
offices, but with as successful a result as attended the offer of
Mr . Braithwaite ’s steam fire engine —probably for the same reasons.
There can be no doubt that the arrangement proposed by Capt.
Manby is a practical one, and one calculated to be of great utility
and advantage to those adopting it.. It possesses the great advan¬
tage of being always ready charged for use , and not being de¬
pendent on a bucket of water to work from, as is the case with the
hand pump , whereby the loss of time and uncertainty occasioned
by hunting up buckets , water , hand pumps , &c., is totally done
away with , it being only necessary to take up the vessel, run with
it to the spot, and turn on the water , all of which might be done
with the greatest benefit before either the hand pump was charged
or the water obtained for it to work with .
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It is not a little surprising that , in all the great anxiety mani¬
fested for starting companies during the last few years, and which
includes almost all possible and impossible schemes, new as well as
old, no enterprising individual has tried his hand at so legiti¬
mate and obviously useful a plan or system as this would enable
him to carry out . By adopting the plan of renting the apparatus ,
in a similar manner to that in which the gas companies rent their
meters , and by maintaining a staff of men to inspect each vessel or
machine at given periods , there can be no doubt that a highly
beneficial as well as lucrative business might be carried on, with
what does not always happen , namely , great benefit to the public ,
as well as the private family. There is no doubt but that , by
properly arranging the mode in which the undertaking should be
carried out, these machines would be found to be the real fire
annihilators , and become patronised accordingly .
This plan has been lately revived by some Frenchman , who
proposes in addition the employment of ammonia or some material
mixed with the water, which on reaching the fire shall cause a gas
to be generated and assist the water in extinguishing it —an
addition which in practice will be found to add in no way to the
acknowledged and self-evident efficiency of Capt. Manby ’s contriv¬
ance ; the water , if properly directed and employed soon enough ,
being perfectly able to do this without any extraneous assistance .
In the newspaper description , where it is introduced as the
invention of the Frenchman , it is described as having ‘ ejected the
water with marvellous force and effect ; ’ and it is further announced
that ‘ this invention will be a welcome guest by all who cherish
those most dear to them , and is so portable and constructed that
not only a useful but an ornamental addition may be introduced
into the dining or drawing -room.’ In the wind-up it states that
‘ one of the severest calamities to which individuals or communities
are subject may now be averted by the use of this grand and simple
invention !’—to which should be added , as brought out by Capt.
Manby in the year 1816.
In 1820, Mr . Michael Bough proposed to furnish every house
with a wheeled machine , each of them to contain ten gallons.
These were always to be kept full of water after sunset , ready for
any emergency that might arise.
In 1828, a Mr. E . W. Dickinson proposed to use salt in the water
thrown by the engines for extinguishing fires, and suggested that
a reservoir of brine might be kept ready at the waterworks !
In the fourth volume of the ‘ Builder ,’ 1846, it is said in Meyler ’s
Bath paper that ‘it is the opinion of an eminent professor that one
pound of pearlash mixed with a gallon of water (being previously
dissolved in hot water before being mixed with the cold) and thrown
upon a fire, will instantly extinguish it , if of ever so combustible a
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nature . Water -carts containing this mixture have for a considerable
time past been employed at Liverpool to accompany the fire brigade
when ordered out ; also at Plymouth and Devonport .’
According to Dr. Clanny, ‘ five ounces of muriate of ammonia , in
one gallon of water, will instantly extinguish a large fire.’ This
is quoted by Mr. Wyatt Papworth in his ‘Notes on Spontaneous
Combustion ,’ published in 1855.
The dress used for entering cellars on fire or buildings full of
dense smoke, which now forms a portion of the equipment of the
‘ Corps of Sapeurs Pompiers ’ of Paris , was invented by an English¬
man , one Charles Anthony Deane, who, in 1823, patented his
smoke and diving apparatus , which was constantly used by the
London firemen with most satisfactory results ; and by his arrange¬
ment of pumping in a fresh supply of air, they could remain for
any time in the most smoky atmosphere without the least trouble ,
provided they were not incommoded by the heat , against the effects
of which they bad nothing provided . His patent drawings show
the close helmet , flexible air -tubes and pump , admitting the air
over the glasses in front of the helmet to remove the moisture from
the condensed breath , and the general arrangements which have
since been applied to and found so useful in diving operations .
About the year 1824, one John Koberts , a miner , invented a
‘ smoke respirator ’ or hood, by means of which a fireman could
enter a burning building or room, however full of smoke it might
be, without any danger from the smoke. He brought it under the
notice of the Society of Arts , who awarded him fifty guineas and a
medal . The Manchester Guardian Office gave him a similar §um,
and King George IV. presented him with a hundred guineas . Its
complete efficiency was most satisfactorily demonstrated on nume¬
rous occasions.
In 1861, Mi'. E . Bradbrooke invented his smoke and noxious
vapour respirator , by means of which a person could enter a build¬
ing, however dense the smoke or vapour might be, without injury .
Many experiments were made to test the efficiency of this invention ,
some of them under the observation of the author , and all were
attended with most satisfactory results .
On one occasion an iron fireproof oven, about the size of an
ordinary room, had a large charcoal fire made up in it , which for
some time was well fed with paraffin oil, gas tar , turpentine , assafcetida, and wet straw, the result being a terribly smoky and noxious
atmosphere . Several men wearing the respirator entered this
£pandemonium ,’where they remained for over thirteen minutes , but
the only inconvenience they experienced was from the excessive heat .
A large quantity of corrosive sublimate was next put on the fire ; but
no inconvenience was felt , every one being able to breathe freely .
The Eoyal Society for the Protection of Life from Eire has
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equipped the conductors of their escapes with them , and they are

also used by several fire brigades and foreign governments .

Among the numerous contrivances of late years for the extin¬
guishing of fires, which have from time to time appeared before the
public, was one known as Phillip ’s Patent Fire Annihilator , which
made some noise in the world at the period of its introduction .
This is a portable machine for the immediate production of
steam, and carbonic acid and other gases : which, being directed
upon the burning matter , i§ designed to check the progress of the
flames more speedily than the usual application of water . It is of
a cylindrical form and slightly conical ; it varies in size from 16 ins.
by 8 ins. to 24 ins. by 12 ins. It is charged with a composition of
powdered charcoal, nitrate of potass, and gypsum , in the following
proportions :—charcoal 20, potass 60, gypsum 5. These materials
are boiled together in water , and then dried in a stove at the tem¬
perature of 100°. The whole is moulded into the form of a brick ,
down the axis of which penetrates a hollow cavity for the reception
of a bottle , containing a mixture of chlorate of potassa and sugar,
surmounted by a globule of sulphuric acid. The charge so pre¬
pared is placed in a cylindrical vessel, perforated in many places,
which is itself placed within another cylindrical vessel, also per¬
forated for the passage of the gases ; both these are contained
within a double cylindrical receiver , the lower part of which con¬
tains a quantity of water . The apparatus is closed by two covers,
in the outer of which is an opening for the escape of the vapour .
In the centre of the cover is placed a spike for the purpose of
breaking the glass bottle deposited in the cavity of the charge .
The spike being forced down, breaks this bottle , and the sulphuric
acid falling on the mixture of chlorate of potassa and sugar causes
instantaneous combustion , and, spreading over the charge , causes a
second ignition at once to take place. The gases thus formed pass
through the perforations , and by heating the air in the water
chamber , and causing it to expand , forces the water up a tubular
passage into the space between and around the cylindrical vessels
placed each within each, and , being thus converted into vapour ,
mixes with the gases and escapes by the discharge tube . The dis¬
charge forms a dense cloud, which continues until the charge is
consumed and the water quite exhausted .
This machine is said to have given satisfactory results in experi¬
ments , and on some other occasions, where the circumstances have
been favourable to its employment . It is a curious fact that on one
or two occasions the places in which it was manufactured have caught
fire, where it is worthy of note that none of the machines were fit
for use, and the engines have been called to extinguish it ; but in
spite of all its assumed advantages , it has fallen into disuse, and
little or nothing is now heard of it .
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A writer in the third volume of ‘ Temple Bar ,’ speaking of the
‘ Annihilator ,' says that it ‘ is excellent when brought to bear on
conflagrations under certain circumstances . To he efficient, the
draught should be none or inconsiderable , otherwise the smothering
gases are wafted away.’ It may be asked on how many occasions, in
cases of actual fire, the conditions named in the latter part of these
remarks could he found sufficiently favourable for this purpose ?
In the Society of Arts ’ Journal for May 12, 1865, the followingdescription is given of a respiratory apparatus , introduced to the
notice of the society a few days before :— ‘Mods. Galibert , of Paris ,
has invented an apparatus for affording a supply of atmospheric air
to the lungs of persons working under water , or in places filled
with noxious gases or smoke. The nose of the person is closed by
a pince nez, and a piece of bone or ivory, pierced with two holes,
and shaped to some extent like the mouth , is inserted between the
lips ; adapted to each of these holes is a strong indiarubber tube ,
capable of resisting pressure ; these are fixed to the waist of the
person , and then connected either with the outer air , if this can be
arranged , or, if not , with an air reservoir made of the entire skin
of an animal , which may he carried on the back like a knapsack ,
and which contains a supply of air sufficient for a quarter or half
an hour . The person using the apparatus should first apply the
tongue to one hole, and take a long inspiration , and then to the
other hole during expiration .
‘ The apparatus with an air reservoir is intended to be employed
by persons having occasion to remain some little time in wells,
mines , drains , or in the midst of smoke. In some cases spectacles
specially calculated to protect the eyes are added . When used
under water no air reservoir is employed, hut the tubes are made
to communicate with the air . The inventor recommends its use for
the purposes already referred to, as well as in cases where a total
immersion of the body for some time in a bath is found desirable .’
In 1864-5 Mr. Stewart Harrison brought out his plan of extin¬
guishing fires without human aid, or in other words, of making
the fire extinguish itself . He adopted the principle of a water
supply over or throughout the whole of the rooms of a building ,
as described by Sir Samuel Bentham , and proposes to place 4"
pipes of wrought iron throughout each house to be protected ,
extending from the bottom to the top , and to carry other 2" pipes
of similar material from this pipe along the ceiling of each room,
at distances of about 6 feet apart , or more if desired. At the
same distances along the pipes, dividing the whole area of the
room into squares of 6 feet, or 36 feet superficial , are placed
valves connected with the pipe , and fastened in by fusible metal
solder, which keep the water shut off until the metal is melted .
The pipes being charged and the valves shut , all remains so until
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a fire breaks out, when the flame or products of combustion
rising to the ceiling, as all hot or heated air will do, heats one or
other of the valves exposed to the greatest heat , and the small brass
ring at the bottom of the boxwood stem of the valve having
attained a temperature of 212° or thereabouts , which is that of
boiling water, the heat of flame being 2000° or more, causes the
annular wedge of fusible metal , which keeps the inner or smaller
plug sustaining the valve against the pressure of the water in
place, to melt , and the small plug instantly drops, being forced out
by the water .
The valve being thus opened, the water pours directly on to the
burning material beneath , and keeps on doing so until it is shut
off by those in charge, effectually extinguishing any active or
incipient fire in its immediate neighbourhood , and rendering its
extension impossible. The rose-like form of the valve distributes
the water just as the rose of a garden engine or watering -pot, in
a stronger or lighter shower, according to the size of the perfora¬
tions, cooling down all that is heated or beginning to fire, and
quickly putting out that already ignited .
An arrangement is also adopted by which the flow of water , on
the plug dropping , is made to depress a piston in the water pipe,
which piston releases an alarum on the premises , and at the same
time makes a connection with an ordinary galvanic battery , com¬
pletes the circuit , and so rings an alarm bell at any distance , con¬
tinuing to ring both bells till the water supply be turned off. The
ringing of the bell at the burning premises , and (by connection )
at the private residence of the owner or elsewhere, is therefore an
alarm of fire ; but it also indicates that the fire is in course of
extinguishment , and that human aid is needed solely to prevent
unnecessary damage to goods or waste of water after subduing the
fire ; and it clearly must be productive of less damage , that the
water should simply flow from one or two valves till the arrival of
some one to turn it off, than that the fire should rage till the
arrival of the firemen— an event entirely dependent on locality and
many other fortuitous circumstances , while even a quarter of an
hour ’s delay frequently destroys the whole of the premises.
If the floors of a warehouse were like the deck of a ship,
caulked and water-tight , and provided with gutters to carry off the
water , the damage in every case could be but trivial .
Where the constant supply from the water -mains cannot *be
obtained , it would be necessary to have a cistern of proportionate
size on the top of the building ; but as there would be no waste of
water except at the time of a fire, and then only about the
10,000tli part of the quantity now required , it is not likely that
in towns there would be any difficulty raised by the water com¬
panies as to laying on the supply .
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For ships and steam -vessels, modifications must be made in the
plan . A cistern as large as convenient would be placed on the
highest attainable point in connection with the pipes and valves
distributed on the ceilings of the various decks. On the occur¬
rence of a fire, the water moving in the pipes would ring the
alarum , when the ship ’s engines would be immediately connected
with the system of pipes , and the whole of the water (prevented
from going back into the cistern by a check valve) would be
poured , as iu the other cases, on the exact seat of the fire .
In buildings such as cathedrals , churches, libraries , halls , mu¬
seums, &c., there would be no more difficulty in carrying the pipes
through than that experienced now in laying on the gas-pipes ; the
valves themselves could have affixed to the inner and moveable
plugs ornaments that would effectually conceal them .
Fro. 1.

Fig . 2.

MEANS FOR SUBDUING FIRES .

49

Fig . 1, on the preceding page , is a section through the water pipes, valve, &c., with the annular wedge of fusible metal which
keeps the plug in its place, the water not being in the rose, but
the apparatus ready for action .
Fig . 2 is a similar section, but with the apparatus in full action .
A fire is supposed to have broken out under it, and the heat having
melted the fusible wedge, the plug has dropped out, as seen in the
engraving , and thus set the apparatus in action . The plug is
shown at Fig . 3.
Fig . 4 shows a joist against which the pipe for the water is
fastened , and the ceiling underneath by which the pipe is hidden ,
whilst the valve is concealed from view by the ornament as shown.
This plan is suitable for churches , libraries , &c.
Fig . 4.

Fig . 5, on the following page, is a plan of the arrangement
the water-pipes and valves within or on the ceiling of a build¬
ing or warehouse. As will be seen, a 4" pipe comes into the floor
or ceiling, which tapers to 3" at the further end, from which at
every 6 feet distance pipes 2" diameter are led off to within 3
feet of the wall opposite to them on which the pipe bringing in
the water is fixed, while at every 6 feet along these 2" pipes the
valves and plugs are fixed.
Fig . 6 is a vertical section of a warehouse with floors 10 feet
high , in which a fire is supposed to have broken out at one end of
it and set two of the valves in action, from which a good idea of
its principles and advantages may be obtained .
The experiments the author has seen tried with it have been of
a most satisfactory character , and if properly applied and rightly
proportioned to the work it has to perform , it is difficult to find a
reason why it should fail or be unworthy of extended adoption , it
being remembered that - the real proof of its utility or otherwise
can only be obtained under the actual circumstances of a real
fire.
of
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The great advantage attained by the system introduced by Mr.
Harrison is, that although the water may be laid on in pipes
throughout the whole premises so as to protect each floor, it is
rendered unnecessary to deluge the whole of each when it is
required to extinguish the outbreak of fire that may originate in
one corner or part of the floor, as must be done by the turning of
the cock which lets the water on to the system of pipes when his
valve is not employed .
Every town and village of any size should possess at least a fire
engine, buckets , and proper appliances ready for use when wanted ■
and also one or two parties who could take the lead in managing
them , and seeing them maintained in working order . It is no use
to say that because a fire has never happened , one shall not
occur ; and it certainly is not a very wise step to wait until a fire
takes place and a large amount of property is destroyed , as well as
life jeopardised , before the necessity of providing some means of
checking it is shown to be apparent . During the past year, as well
as long prior , there has been no want of cases to prove what might
have been done had there been an engine and appliances at hand .
No doubt in many instances it may be said, ‘ But where is the water
to come from ?’ The answer is, that no place should be allowed to
remain unprovided for in this respect ; for even without an engine ,
what could be done if there was no water ? and
it is a most dis¬
graceful state of things for any town or village to be suffered to
remain without some easily available provision
this purpose .
It is a rare case where means cannot be found tofor
maintain one or
two ponds or reservoirs in such proximity to a village, or even a
single farmhouse , as to be of great utility in the event of a fire
occurring , and from which an engine might be supplied , or the
water removed in buckets in the absence of an engine , as it is more
frequently that the want of a provision of this sort is felt than the
want of an engine where there is such a pond or reservoir .
The desirability and importance of a copious and readily available
system of water supply in all cities and towns cannot be too highly
estimated or be too carefully and efficiently carried out . As a rule ,
it will be found that in most places the system of water supply has
been gradually developed, and started at first with too little regard
to future requirements , or the probable increase in buildings or
manufacturing operations .
Taking London as an example, it will be found that this is the
case in a very eminent degree ; for in some parts of it there is
generally a good supply , whilst in others it is scarce or not readily
obtained , which may easily be seen on reading the almost daily
reports of the various fires so constantly occurring . In some
accounts it will be found that the premises were destroyed because
sufficient water could not be obtained ; in others, that after some
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time had elapsed, water was obtained , and the engines were set to
work ; and in another case that there was an abundant supply .
The reason of this is very evident ; for the arrangements for sup¬
plying the water have been gradually developed , and were started
in the first case on a very insufficient basis.
It has been calculated that , to provide a proper supply on the
system , and as efficient as that lately carried out at Glasgow, would
require an outlay of at least 3,000,000 1. ; and however it may he
objected that the cost is too great to be encountered , and the
difficulties too serious for the ready carrying out such a plan , but
which it is most important should be done, it must he borne in
mind that each day adds to the expense and the difficulties assumed
to be already in existence ; whilst the increasing extension of the
metropolis , and the increasing number of fires, call loudly for, and
render more unanswerably evident , the desirability and importance
of a large and efficient supply , and one capable of meeting future
as well as present requirements .
No doubt , when first commenced , there could have been no idea
that the metropolis would have attained such an enormous and
rapid development , but the experience of the past twenty - five years
has shown to anyone giving the least attention to the subject that
sooner or later a re -arrangement of the water supply must be carried
out . Therefore , the only questions that could have occupied much
deliberation would be, the right time to commence , the mode in
which it should be carried out to give the best results , and the way
in which the means required for this purpose should be obtained .
In many cities and towns in Great Britain the water pressure in
the mains is sufficient to throw a powerful stream or jet to a very
considerable elevation by attaching a hose of the required length ,
fitted with a branch -pipe and nozzle to the hydrant which is put
in connection with the water-main . This generally renders the
employment of an engine unnecessary , and in no small degree
conduces to the economy obtained in extinguishing fires where this
plan can he followed.
Under these circumstances , the hose-reel takes the place of the
fire engine, and the rapidity with which water can be thrown on a
fire is very great , added to which the process is so simple that a
mistake can scarcely be made. For example , the hose-reel contain¬
ing the hose is run to the nearest hydrant , the coupling at the end
connected to it, and the reel run towards the fire. The hose is
thus laid without twists or kinks , and when enough has been run
out it is disconnected at the nearest coupling from that which
remains on the reel, the branch -pipe attached , the water turned on,
and away it goes.
It has been estimated , by parties supposed to he conversant with
the subject , that arranging the water service of London , so as to
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have it constantly at high pressure , and readily available by
attaching hose and branch pipes to the hydrants , would cost
72,000?. per square mile ; and taking the area requiring protection
at 40 square miles, an outlay of about 3,000,000?. would he
required , and the cost of keeping it in repair , management , &c.,
would be from 40,000?. to 50,000?. per annum .
It is an indisputable and well-known fact that the quicker a fire
can be discovered and taken in hand , the more easily it can be
extinguished , the less severe the damage or loss will be, and the
less the amount of water that will be wasted. To secure these
three desirable ends , no reasonable amount of trouble or expense
should be spared ; and, in fact, in a matter of such vital importance
to the community at large, it is a serious question if expense should
be considered at all.
In the large cities of America this is considered so desirable that
there has been devised and carried out a most perfect , efficient, and
simple telegraph arrangement , by which the loss of time incurred
in running a mile or so to the nearest station is done away with by
the placing of telegraph boxes in the various streets in different
parts of the city, communicating with a central telegraph station ,
at which night and day operators are on duty , whose sole business
it is to receive notice of fire alarms from these boxes, and despatch
them to the engine stations in the districts in which the fires have
broken out.
The city is divided into a given number of districts , and each
district is provided with such a number of stations , at each of
which is a telegraph box, as may be considered sufficient to ensure
the most speedy and immediate alarm of fire being forwarded to
the central office. In practice it is usually found that an alarm of
fire from a station in a district can be received at the central station
and sent to the engine station for the district in one minute from
the alarm being given at the box or station .
A key for each box is placed in the custody of a person who
resides close to it , possibly a shopkeeper , and each policeman is
also provided with one ; therefore if any person sees a fire break out ,
all he has to do is to run to the nearest signal box and give the
alarm to the person holding the key, get the key and send on the
alarm himself, or else tell the first policeman he sees, who will
send on the alarm .
A heavy fine is imposed on anyone found interfering with the
boxes except for the purpose of giving an alarm ; and any police¬
man who may see or know of a fire breaking out and does not
immediately give the alarm , is likewise subjected to a heavy
penalty .
Such a system as this is what is required in the large towns
and cities of Great Britain , and in London especially ; for past
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and present experience have shown in the case of theTooley Street ,
the Gresham Street , and the dozens of other serious conflagrations ,
how important it is to have the earliest possible notice of a fire,
and that the least possible amount of time may elapse before it be
taken in hand . In the majority of cases a hand pump , or even
a less powerful means , would have prevented the loss of hundreds
of thousands of pounds ; and even at a later period of the fire, the
saving of ten minutes would have made all the difference.
Against the cost of carrying out an efficient telegraphic arrange¬
ment for the purpose of fire alarms , and which should be entirely
independent of the other telegraph arrangements , must be set the
loss caused by each fire, or, as they are now becoming , conflagra¬
tions ; and it will be found that if only one of them were prevented
by its means, the saving thereby obtained would be far more than
enough to pay for it and its maintenance for years together .
By the present system, or rather the want of it , followed by the
London Fire Engine Establishment , no means exist of knowing
whether , on an alarm of fire being given at several stations at
once, the engines of a given station , for which those of another
have been called, and which have to pass this station on their way
to the fire, have gone out, have come back , or are returning ; nor
can the public know from a reasonable distance whether the
engines are in the station or not . The present so-called telegraphic
arrangement provides no assistance for this purpose ; and in order
to provide a simple and easy mode of getting over this difficulty ,
Mr. L. M. Becker has proposed that a large signal -lamp should be
placed at each engine station , sufficiently elevated to be readily
seen and distinguished ; and when this lamp shows a white light ,
it will be known that the engine or engines are in the station , and
that the engine going out need not pass the station , or if a fire
has broken out , that the call can be given there ; when a red light
is shown, it will be known that the men and engines are all out,
and that the engine can go on if desired , or go back to keep ready
for any other fire, or that the call must be given at another station ;
if they are returned or returning from a fire, a green light would
be shown. By day the signals are to be given by coloured balls
or cones.
There can be no doubt that this arrangement , if properly carried
out , would greatly simplify and assist the remedial measures pro¬
vided in case of fires ; but the author is convinced that no partial
measures should be tolerated in matters of such vital importance ,
and that it is more economical and preferable , from every point of
view, that a proper and efficient system of fire alarms , which would
secure all that could be desired , should at once and for all be
carried out . The experience of every day shows the desirability
of this, and it is to be hoped that the Metropolitan Board of Works
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will not be deterred from placing all relating to the controlling of
fires on such a footing as wdll prevent the occurrence of the con¬
tinued disastrous fires, and the general feeling of insecurity from
increasing . It will be found that the public do not mind paying
for a thing , provided they feel that they get the value of their
money , which, after all, it is only right and proper should be the
case.
The systematising and simplifying of the present mode, in which
the position of each fire-plug , main cock, &c. for the supply of the
fire engines with water is notified , is very desirable . At present
a small patch of paint on a wall or a house, with the initial letters
and figures referring to the object in question , is all that can be
found ; and these are just as often obliterated or rendered undis tinguishable by a considerable coating of mud , from having been
used as a target by all the little dirty scamps of the neighbourhood ;
or if this is not the case, then they will be often found obscured by
some tree , creeper , or other undesirable object ; and in other cases
no provision to indicate them can be found.
To render the position and description of each plug or cock
quickly and readily distinguishable and intelligible to anyone ,
Mr . Becker has proposed to indicate their location by means of
the street lamps ; on the glass of each of which nearest to the plug
or cock he would paint , or otherwise place, a ball or round spot, or
other form, of red , blue , or green , with an arrow pointing in the
direction of it , and figures to denote the distance : a red ball in¬
dicates a main cock, a blue ball a fire-main , and a green ball a
service-main ; or to simplify these , M., F . M., and S. M., could be
used if preferred .
A fertile source of the cause of fires becoming serious and doing
a large amount of damage lies in the frequency of the turncocks
being late in attending at fires, and the firemen having in conse¬
quence to wait some time for sufficient water to enable the engines
to get to work. Many causes will prevent a turncock being exactly
in the place where he is wanted , at exactly the right moment , and
for many of them he cannot be blamed ; and it certainly does seem
strange that no reasonable precaution or system for diminishing
them should have been devised, especially the simple one of having
one or two of the firemen at each station sufficiently instructed in
the art and mystery of turncocks ’ duties to enable them , on arriving
at a fire, to obtain the water required .
It is not in any way proposed to take the duties out of the hands
of the various water companies, but only to assist them and benefit
the public , as they are already bound to do ; for such a plan would
certainly be to their advantage , by preventing the great waste of
water which constantly takes place when a fire is allowed to assume
such gigantic proportions as to require all the engines and water
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that can be obtained to keep it in check—extinguishing it, be it
remarked, being generally out of the question, as experience shows.
The proper study of fire extinguishing, its principles and require¬
ments, as a rule, has been entirely neglected in this country; and
it is a question if it has ever been thoroughly considered. The
fact that water will extinguish fire, and that an engine will throw
water, seems to be about all that is known or cared for on the
subject, and any scientific view of the question, or instructions to
enable it to be carried out properly, have met with but little
attention ; and, in fact, to take an engine to a fire, get plenty of
water, and pump away, might and main, is, so far as experience
shows, all that is done or required.
In France it will be found that fire extinguishing is made a
study, and each fireman is instructed in the system and duties
required of him, having to pass an examination on it to show that
he is properly acquainted with his duties; and to this is no doubt
owing the success with which fires are controlled by them, with
means, to the eyes of an Englishman, of anything but a sufficient
character. It has yet to be proved that such a plan and system
are inapplicable elsewhere, and it is most desirable and important
that, in arranging the new fire brigade, this should not be lost
sight of.
The passing of the bill which places the whole management of
the controlling and extinguishing of fires in the metropolis in the
hands of the Metropolitan Board of Works, has afforded an excellent
opportunity, and one which may never occur again, for arranging
and carrying out a really reliably and efficient system for this
purpose; and it is earnestly to be hoped that such means may be
taken and plans devised as will render the controlling of fires the
perfect and practical reality they ought to be, and also a credit to
the country and a pattern for all other places.

