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Chapter XIV. Requirements in a fire engine.
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Pump .—When lifting water through suction from a depth , open
the pet valves on pump so as to discharge the air ; keep all joints
and glands tight , and occasionally examine the valves. When the
indiarubber on the valves requires to be renewed, put on the spare
indiarubber sent with engine , or other of equal quality and con¬
sistency ; the escape valve beneath pump should be set so as to
blow off at 100 to 120 lbs. pressure ; for fire duty a usual working
pressure is 60 to 70 lbs. per square inch ; but if a long length of
hose is used , a pressure of 90 or 100 lbs. is reached . The pump
piston should be oiled occasionally, but always just before working
the engine, so as to avoid leaving oil in the pump when at rest —
this is done when the piston is near the end of the outward stroke
and the cross head between the marks on the motion bars, by
opening the screw plug on pump cylinder and pouring in sweet oil
(the centre of the pump piston is hollow for this purpose ).
General Remarks .—Always see that all bolts, nuts , keys, &c.
are perfectly tight and in their places ; before working, tie the
water bags to wheels, and when the engine is at work, the small
hose is used for filling these and for cooling the ashes. Fasten
the wooden supports to branch pipes ; take care that the proper
sizes of working nozzles or nozzle are attached for the work re¬
quired to be done. Three , four, or six jets can be discharged by
using breeching pieces.
After the engine has returned to the engine house, the fire should
be relaid , water put into boiler, and bunkers filled ; the engine
hoses and suction pipes should be cleaned. See that the washers
are perfect (carry a few spare washers in the engine ) and in their
places, and that the hoses are oiled, and that they and the branch
pipes, stoking irons, wrenches, &c. are put with the engine, ready
for a 4call ; ’ pour some sweet oil through the lubricator on slide
jacket , and work the slide valve to and fro once or twice so as to
keep the slide valves free ; the engineer should use his spare time
in seeing that the engine and apparatus are in perfect working
order.

CHAPTER XIV.
REQUIREMENTS IN

A

STEAM FIRE

ENGINE
.

A steam fire engine requires to possess in the highest degree the
following important qualifications , for which the reasons given will
be a satisfactory proof ; and it must be carefully remembered , that
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each should he attained without injuring or sacrificing another,
and they may be arranged as follows:—
Quickness in raising steam, so as to be ready for work in the
shortest possible time ; Simplicity of Construction, so as to be
easily worked by any person of ordinary intelligence; Strength, so
as to avoid breaks down from hard work at fires, or from travelling
rapidly to them ; Durability , so that its working may not damage
it and cause it to be frequently under repair ; Lightness, to enable
it to be easily and rapidly drawn, with all its accompaniments, by
a couple of ordinary horses; Efficiency, to enable it to perform
the greatest amount of work for its size and weight; and Manage¬
ability, to ensure its useful employment when at a fire, and to
enable its powers to be varied with ease and certainty, in ac¬
cordance with the varying requirements of a fire, and thereby
enable it to produce the greatest effect with the minimum of
damage.
These are very important points, and should he carefully
attended to by both makers and buyers. The neglect of any of
these requirements will completely destroy the advantages obtain¬
able by the use of steam power; and in order to fully impress their
importance on the minds of all in any way interested in the use
of steam fire engines, they are repeated more at length, and detailed
reasons given for -each.
1.
2.
3.
4.
5.
6.
7.

Quickness in
Simplicity of
Strength
in
Durability .
Lightness .
Efficiency .
Manageability

raising Steam .
Construction .
its parts throughout

.

.

1. Quickness in raising Steam.—This may be considered the
most important point in a steam fire engine, and they should all

be so constructed that they can be got to work in the shortest
possible time from lighting the fire, as it will invariably be found
that the earlier a fire is taken in hand the better it can be con¬
trolled ; therefore, the fire engine that possesses the power of
raising steam most rapidly, and throwing water soonest on arriving
at a fire, is far more likely to render valuable service than one
which is slower to get steam, and consequently longer to get to
work ; but this advantage should not be attained by injuring or
sacrificing some other point, or in a way that would add to the cost
of maintenance.
2 . Simplicity

of Construction

.— It is most important

that all

the working parts of a steam fire engine should be readily and
easily accessible, both for working and repairs. This is the next
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important point , and one which should engage considerable
attention , as it must always be borne in mind that the fewer
the parts in any machine , and consequently the simpler its con¬
struction , the better and more satisfactory it will be found, both
for working, overhauling , and repairing . A complicated machine ,
however well it may be constructed , is always expensive to main¬
tain , and difficult and expensive to repair ; involving also a con¬
siderable loss of time in repairing , from its multiplicity of parts
and difficulty of getting at it, which would not be the case in a
machine of simpler construction . Another great and very important
advantage simplicity of construction gives, is that , in case of need,
an engine so constructed can be managed by any person who has
the slightest knowledge of mechanics and the steam engine ; a
great advantage in numerous cases, as it does away with the expense
of providing a highly skilled engineer to take charge of it , which
is an important consideration for engines sent to the colonies and
abroad ; and, moreover, it does not require more than five minutes ’
examination to understand it , or an hour ’s working to be able to
handle it in a satisfactory manner . Reliability in its working and
in its parts are also thus attained , and it should be remembered
that it is absolutely necessary that it should consist of the fewest
number of parts that are needed for the service required . The
true economy and secret in the successful use of steam power is
to give it as great facilities as possible in its working , so as to get
the most out of it for a given expenditure .
3. Strength in its parts throughout .— On this point , which
is a very important one, too much cannot be said ; but in this
case it must be obtained , not by the quantity of material used,
but by the quality and description , and the manner in which it is
distributed throughout . If quantity or weight of material is
employed , we get dead weight to move, and that in a case where
it is not required , in fact where it detracts from all the advantages
of using steam ; but if we use steel and wrought iron, properly
formed and proportioned to the positions they are placed in and
the work they have to do, an engine of elegant design, great
strength throughout , and exceedingly light for its power, can easily
be constructed —advantages which will soon show themselves when
the engine is called on to perform a considerable amount of duty .
4. Durability .—A steam fire engine should possess this qualifi¬
cation in an eminent degree, as from the work it is called on to
perform , and the manner in which it has to do it, this point is
severely tested every time it is called out, as much by being
rattled along to the point at which its services are required , as by
its working when it gets there . With an ill designed, ill con¬
structed engine it is difficult to say from which of these it suffers
most, and no doubt either would soon tell severely upon it ; but
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when it is exposed to both of these contingencies, it must be

manifest that the result will soon show itself, the engine frequently
being under repair when wanted, and these repairs being likely to

prove of an expensive character. Simplicity of construction,
quality and description of material, excellence and exactness of
workmanship, steel or casehardened rubbing surfaces, and correct
proportions are the only way in which this desirable and im¬
portant qualification can be obtained; and too much importance
cannot be attached to it by the designer or the maker, nor too
strongly insisted on by those for whom an engine is to be con¬
structed.
5. Lightness.—To obtain this advantage without in any way
detracting from the other requirements of a steam fire engine is a
most important desideratum, and one to which all makers should
give their careful attention. It behoves them, however, to be ex¬
ceedingly careful how this is attained when using the ordinary
materials of wood, iron, and brass, till recently employed for this
purpose, for unless great judgment is used in the design and pro¬
portions of the various parts, and sufficient allowance made for the
deterioration of use, and the ever varying circumstances under
which they work, no satisfaction can be had from them, as it is
not an engine which may make a great show for half an hour at
the expense of an overhaul and repair, and its durability for the
future that is to be desired, but one which keeps steadily on at a
regular rate, is reliable in working, and free from liability to de¬
rangement.
Now, however, by the use of steel and wrought iron, the heavy
cast iron formerly used about them can be done away with, and
without in any way diminishing the strength, reduce the weight to
the minimum, whilst for that weight the strength is kept at the
maximum. This is well carried out in the engines manufactured
by Messrs. Merryweather and Sons, who have used wrought iron
steam cylinders instead of cast, and have reduced the use of cast
iron to a minimum, with great advantage; and also in some of the
American engines, where steel has been largely used with greateffect.
6. Efficiency.—This may be divided into three heads; and all
other points being perfect, still here may be a failure, for unless
an engine has satisfactory and proportionately good results in all
the three, it cannot be called a success. To determine the relative
efficiency of steam fire engines, viewing them simply as hydraulic
machines, it is necessary to note—1st, the extreme vertical height
and horizontal distance to which the water can be thrown; 2nd,
the volume or quantity delivered in a unit of time to that height
and distance; 3rd, the total power given out by the engine and
consumed in performing that work in the unit of time.
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In short , the engine that possesses the power of raising steam
most rapidly , maintaining the working pressure steadily , is simple,
durable , strong and light , and is able to throw water with force and
energy the soonest when arriving at a fire, is most likely to be
more efficient and prove more valuable than one which is slower
to get steam , and consequently slower to get to work, and possesses
fewest of these necessary and important qualifications .
7. Manageability .— The power of being readily regulated so as to
throw a greater or less quantity of water , with a greater or less
degree of force, through a large or small nozzle, or several at one
time , is a very desirable and important advantage in a steam fire
engine . An engine not possessing the means of being adjusted
quickly and surely to do this , is most likely to do an immensity
of mischief if used when the amount of water requires to he re¬
duced ; and if not used because the amount cannot be reduced ,
then the engine is of no use at all.
The damage caused by the water used in extinguishing fires is
very great ; but it does not follow that because a steam fire engine
is used instead of a manual , that therefore the damage and loss by
water should be greater . One important advantage in a properly
designed steam fire engine is, and should be, its perfect manage¬
ability ; for, as it is under the control of one man , instead of being
worked by some thirty or forty excited ‘roughs ’ duly primed with
‘ unlimited beer ,’ it follows that it can be adjusted with the greatest
nicety to throw a greater or less quantity of water, according to
the requirements of the case.
All steam fire engines should be so designed as to he capable
of working properly at a very slow speed, and, in proportion to the
speed at which they are worked, to give a proportionate amount of
water . It frequently happens that an engine will be required ,
when working at a fire, to throw a small quantity of water one
minute , and this amount to be largely increased the next minute ,
or vice versa ; so that it is evident the power of varying the delivery
easily and surely is most important , and cannot fail to give better
results and be of more practical utility than one which cannot
he varied , or, if the attempt be made to do so, only results in
failure .
In a steam fire engine, that which has the least weight and the
greatest simplicity —that , with the fewest revolutions and lowest
steam pressure , does, with a given water pressure , and under simi¬
lar conditions as to diameter of hose and nozzle, length of hose
used and depth of suction , the greatest amount of duty in quantity ,
height , and distance , must be looked on as the best and most suc¬
cessful machine.
The general and increasing employment of steam fire engines in
America , in some cases to the total exclusion of manual engines,
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is a sufficient proof of their utility and advantages ; and the
tendency to employ them in England , where their designing and
requirements have only lately received any attention , they being
as a rule still far from perfect , shows that the advantages gained
by their employment are being slowly discovered ; and it is to be
hoped that it will next be found that the tendency (at present ,
however , not yet developed in certain quarters ) to employ and
encourage improvements in their manufacture will also show
itself .

CHAPTEB XV.
APPLIANCES

AND EQUIPMENTS FOR FIRE
AND STEAM .

ENGINES , MANUAL

Engine Houses and Fittings .
In placing an engine station in a town, it is desirable that its
situation should be such as to allow the engine to be quickly and
readily taken to a fire at whatever part of the town it may occur ;
and for this purpose a central position is most likely to prove the
best . It may sometimes , however, happen that a central position
may not be suited to the requirements above named , because the
streets leading out of it may be so narrow , steep, or tortuous as to
render it unwise to place the engine in a position from whence a
rapid and easy exit cannot always be readily obtained ; but , under
any circumstances , a position that commands the readiest means
of access to all quarters , and , if possible, a descent from the engine
house in as many directions as may be most likely to have the
greatest number of most heavy fires, should be chosen.
Another point requiring attention is that of placing the station
in such a position that no fire breaking out in the vicinity should
prevent the engine being easily accessible ; it is also worthy of
note that an engine may be so carefully ‘stored ’ as to render it all
but useless in case of a fire. The Empress Catherine II . of Eussia ,
in her Memoirs , says, in speaking of a fire that broke out in the
palace : ‘ The want of engines rendered it impossible to save this
immense wooden structure , and , besides, the few that were there
were kept under the very staircase which was on fire ! ’ and these ,
as a necessary consequence , were quickly destroyed . We learn
from the evidence given before the Select Committee on London
Fires in 1862, that one of the parish engines was kept ‘ bricked up

