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and does not work freely, to stop, see where the cause is,
and
remove it, than to put on sufficient power to cause ‘ something ’
to go, which is the general result of such a course, and thus
render
the engine useless at a moment when its services are of the
utmost
value and importance .
Mr . Braidwood remarks : ‘ One of the great objects to be attended
to at a fire is the safety and preservation of the fire engines ;
for
if these give way while working, it
others without a fatal loss of time .’ is rarely possible to procure
The most likely causes for this , in manual engines, will be found
in the suction hose drawing up stones, grit , dirt., chips, &c.,
which
either jam the valves open, or else get into the barrel and stick
in the packing , causing the pistons to give great resistance
in
working ; which, unless immediately rectified by taking them out
and removing the grit , &c., will infallibly cut and damage
the
interior , or else cause such an increased resistance as to
make the
men at the handles exert such force as must generally end in
a
breakdown . It may also happen that stones or other things may
get into the hose and be driven by the force of the water into
the
branch , and so impede the exit of the water , which will thereby
rarely fail to burst the hose.
In steam fire engines the same accidents are liable to happen
,
and also the suction is liable to draw air , from being leaky at
the
joints , unless well screwed up ; and if the engine be started
suddenly with too much steam , and consequently at too great a
speed, a breakdown is highly probable , both from this cause and
also the probability of there being condensed water in the
cylinders
at first starting . No engine ever works less efficiently for
being
brought gradually and steadily up to its work ; and as at a fire it
is of the most vital importance that the engine should be
capable
of doing good service, and free from derangement , it is most
im¬
portant to use every precaution to keep it so, taking care not to
contribute to any mishap by careless or thoughtless working .
An English steam fire engine requires an engineer , a stoker ,
two firemen to manage the hose, and with these attendants it and
can
be made to do good service at fires. In going to or returning
from
a fire the stoker rides on the tail of the engine , and when the
fire
is lighted attends to it while on the road ; and the other
men who
form the brigade , or go with the engine , ride on the
either
on the hose box at the back of the driver , or standengine,
one on each
side of him to look out .
The circumstances under which a steam fire engine requires
special attention , and when none should be neglected , are as
follows :—
First .— When in the engine house prepared for going out.
Second .— When called and going to a fire.
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Third .—When working at a fire.
Fourth .—When returning and returned from a fire.
Fifth .—When under repair .
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sediment is allowed to be in it . Some engines Lave their boilers so
fitted that a funnel may be attached to the top , through which the
water may he poured in from buckets or by a hose, and in others
it is usual to connect the hose of a small hand pump with the
blow off cock, through which the water is pumped in from a pail
in which the hand pump is placed , the pail being kept filled until
sufficient water is in the boiler : this is a cleaner method , as it does
not slop the water about the engine . Before commencing to fill,
it is usual to open the gauge cocks to allow the air in the boiler to
escape, and also to see when the water reaches them , turning them
two or three times to see that all run clear, and when the water
runs out , closing them . The height of the water will also be shown
in the gauge glass, and when the wTater is about one fourth up in
the glass it will be sufficient, as the water is always lower in the
glass when cold than when the steam is up .
Laying the Fire .
Before commencing to lay the fire, see that all the bars are in
their places, clean and free from clinkers , so that the air may have
free and ready access to the burning coals through them . Then ,
having placed a few knobs of coal not larger than your fist round
the ends of the bars inside the box, put in shavings or any other
easily ignited material , and spread them evenly and moderately
thick over the bars . Next get the firewood, which should be very
dry and in small thin pieces some ten or twelve inches long, and
spread them loosely over the shavings, keeping them evenly spread ;
on these a few pieces of tarred paling , split staves of a rosin cask,
or any dry and easily inflammable wood, about as thick as your
thumb , should be placed , so as to form a body for the fire to catch
and then ignite the coals. A few small knobs of coal about as
large as an egg may be thrown in amongst them , and it is desirable
to have a few well tarred or very dry pieces of wood of a moderate
size in the bunkers , say as large as your wrist, to throw in whilst
the coals are kindling . If it is desired to catch the fire up in a very
short space of time , about a pint or so of turpentine , camphine , or
other inflammable stuff may be thrown in just before lighting up ;
but this will be found to cause an abominable smother , and should
only be done where necessity can vindicate such a nuisance .
Starting

to a Fire .

On receiving a call for a fire it will be at once seen whether the
fire in the engine furnace ought to be lighted before starting or
when part of the distance to the fire is got over. If the fire is
within ten minutes ’ run of the station the fire should be lighted at
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Getting ready for Starting .
Whilst the suction and delivery hose are being screwed on and
got ready , oil all the moving parts of the engine carefully , such as
the guide bars of the cross head , the piston rod and pump rod, the
slide valves and motion , and all the pins and joints of the work¬
ing parts , and screw down the safety valves to the working pressure .
In a fly wheel engine there will be more parts to oil and attend to,
and as when the engine is at work it will he difficult to oil all
parts easily, this should be carefully done before starting , and all
the syphon cups he well filled, and the wicks in proper working
order . All holts, nuts , keys, and split pins must he carefully seen
to ; and before starting the engine, pour in some melted tallow
through the grease cock or cup on the top of the cylinder , and
move the engine round by turning the fly wheel. At the same
time the stoker should be putting the shield cloths against the
wheels, and getting them properly filled, so that no time may
he lost or his attention taken from the boiler when the engine is
started .
'

To Start

the Engine

.

Steam being up , and the engine oiled down, cast your eye round
to see that the sluice cock leading into the delivery hose is open,
the suction rose in the dam and under the water , that both suction
and delivery hose are properly screwed on, and the hranchmau is
holding the branch . All this being right , open the priming cocks
attached to the cylinder , and also on the pump , and open the
steam stop valve slightly , so that the engine may get gently away,
and thus fetch the water surely . So soon as the water issues
sharply at each stroke of the pump from the small cocks on the
pump barrel , showing that the pumps are drawing , they may he
shut , and the engine started to full work by opening the steam
stop valve or regulator to the required amount ; and so soon as
the cylinder cocks cease to blow water , they may be closed. If
the engine be a rotating or fly wheel engine , it will often happen
that it will he required to pinch round the fly wheel so as to let
the steam get into the cylinder and the engine to get away ; hut
this must he very carefully done, engines of this description being
very liable to start off with a rush , which often results in some¬
thing being carried away ; but great care on this point will no
doubt he successful in preventing such a mishap .

Supplying the Boiler.
Attention should now he given to the pump or injector used for
supplying the boiler with water, to see that they are' in working
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order ; for this purpose open the suction cock leading from the
tank to the pump , and open the pet cock on the barrel of the
pump . If after a few strokes no water comes from it, shut the
cock as the pump draws , and open it as it forces , so that the air
may be driven out , but not let in again on the return stroke. If
there be no dirt in the valves, the packing good, the joints air¬
tight , the pump cool, and water in the tank , the pump will be sure
to go all right , and water can be pumped in as wanted .
If the engine is fitted with an injector in place of a feed pump ,
the following instructions for their management , which are fur¬
nished with them , must be strictly followed, or it will be impossible
to get it to work ; and even with these instructions it will be found
difficult to make these capricious and unreliable machines act
satisfactorily . This is amply proved by the constant experience of
the author and numerous other people, an instance of which may
be seen in the remarks of Mr . Roberts , in his paper on Steam Fire
Engines , read before the Society of Engineers in 1863. It is also
an uneconomical instrument , as it does not work with hot water ,
and is liable to be stopped in a most unaccountable manner .
Method of working the Injector .-— 1st. Turn the bottom wheel or
handle of the injector to the position suited to the steam pressure
in the boiler, the higher pressures requiring the greater opening ;
and then open the cock on the delivery pipe which enters the boiler
from the bottom of the injector , and the steam cock for supplying
the steam to work it.
2nd . Turn slightly the small wheel or handle on top of the
injector , which will admit a small quantity of steam to the
apparatus , until water is seen to issue from the overflow pipe at
the side.
3rd. As soon as this happens , continue to turn upwards the
small wheel or handle until the overflow ceases, and thus give full
liberty to the steam to act upon the water and drive it into the
boiler through the pipe . If , however, after having turned the
small wheel or handle to the extent of its range , the overflow still
continues , it should be stopped by reducing the quantity of water
by the bottom wheel or handle . The injector is working properly
when there is no discharge from the overflow pipe, and no more
steam is admitted than is absolutely necessary to prevent that
discharge .
The water supply in injectors having an external elevating
screw may be increased to any required extent by removing the
handle from one square of the screw to another , when its further
range is prevented by contact with the injector .
The quantity of water delivered into the boiler may be reduced •
by turning down the top small wheel or handle , and then following
with the bottom wheel or handle until the overflow stops again .
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N.B. The jamming down of the wheels or handles should be
avoided.
The instrument is purposely made neither steam nor water¬
tight , and when stopped the steam and water must he shut off
by the cocks. It is recommended that for the two stuffing boxes
indiarubber compound packing be used, and for the groove in the
plunger whipcord rubbed with tallow, which must be renewed
whenever the injector acts uncertainly , at which time also the
plunger and barrel should be cleaned.
The fireman should give his full attention to maintaining a
proper supply of steam at the required working pressure , and the
water at its proper working level. This is to be done by using the
requisite care in the manner and time of supplying the fuel and
water . The fuel should be regularly supplied , and so managed as
not to let the pressure of the steam vary too much. The most
favourable and proper time to run up the water is when the steam
is blowing off smartly and the fire is strong , and the entrance of
the cold feed at this time will not much affect the working pressure
of the steam . For this reason it is desirable to avoid feeding the
furnace and boiler at the same moment , which should never be
done together , unless there is plenty of steam , but under any cir¬
cumstances the water should never be allowed to run too low.
Should the steam be generated faster than the engine requires
to use it, open the fire door wide ; if the pressure still increases ,
turn on the feed ; but should this not be desirable , throw in some
water over the surface of the fire, by dipping it out of a bucket
with your hand , so as to check the steam, but not to extinguish
the fire.
Should it be found that the fire does not generate the steam so
fast as the engine would use it , the engine must be run slowly for
a short time , and the blower or steam jet in the funnel be turned
on until the fire will keep up the proper pressure . This ‘ blower ’
will be found of great utility , as it pulls up a dead fire in no time ,
and must be looked on as a great convenience.
The author has seen the firemen of the American steam fire
engines keep both water and steam beautifully exact, the engine
running at 200 revolutions and upwards per minute , and the steam
at 150 lbs. on the square inch , by simply opening or closing the
fire door and regulating the quantity of feed, and this too without
the slightest fuss or trouble .
By observing the rules given for managing the boiler and
furnace , an efficient pressure and quantity of steam will be readily
produced , and the water kept steadily at its proper level.
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Leaving off Work.
The fire being got under , and the further services of the engine
not being required , give the signal by the whistle to the man at
the branch , and the other members of the brigade ; and having
eased the speed of the engine , have the fire in the furnace with¬
drawn, which is easily done with the shovel through the furnace
door, and throw the burning matter by itself on one side ; and
whilst the engine is working slowly, quench all the burning matter
by means of the ,small hose provided for the purpose ; whilst doing
this , the remaining steam will be used, and the pressure reduced .
It will be desirable , however , if the engine is to be blown out on
too low, but
arriving at the station , not to let the steam drop no
difference .
if the water is to be run out then it will make
all the
and
,
So soon as this is done, the engine may be stopped
care¬
be
must
which
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else
or
,
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the
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before
done
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many things will be found to be missing , no one knows how.
There is no necessity to pull out or drop the fire bars, unless
the door be placed very high above the bars, in which case it may
be found necessary to do so, as it will save time in removing the
clinkers , but the bars tshould be immediately cooled and placed in
the bunkers ready to be put in place before laying the fire.

Cleaning the Engine .
Nothing looks so bad as an engine in a dirty or half cleaned
state , and this should never be permitted , it being an easy matter
to keep an engine in first rate order with very little trouble , pro¬
vided it is not allowed to get rusted or remain too long without
cleaning after it has been at work. Great care must be taken in
keeping the working parts clean, and these , whilst the engine is at
work, should frequently be wiped with greasy waste ; and directly
the engine comes back, it ought to be thoroughly cleaned and
examined , and all bolts, nuts , keys, &c. looked to and tightened
where needed . Before commencing to clean the engine, remove
all the appliances and equipments , which should be cleaned and
overhauled whilst the engine is undergoing a similar operation ,
and each and all of them should be immediately restored to its place
as soon as the engine is ready for its reception , and this should be
done at once to avoid omission or the overlooking of something
necessary to be with the engine on going out. In cleaning an
engine , not only must those parts which are exposed to view be
properly cleaned, but also all the corners and out of the way parts
where the dirt is sure to collect, and the whole of the bright work
should be wiped over with oiled waste to prevent rust . All the
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bright parts and brass work should be rubbed in one direction , so
that the marks' of cleaning should not seem to be ‘ smeared ’ over
them ; this makes the engine look very untidy , whilst leaving the
marks so that they are not noticed adds much to the appearance
of the engine .
Ilemember that no emery cloth, glass cloth , brick dust , or scour¬
ing sand should be used in cleaning the bright work of the engine
or its running parts . Oiled waste or rag , oiled strips of list, cloth ,
or felt, are the proper materials to be used for this purpose ; and if
an engine be kept as it ought to be, and not allowed to get into
a dirty state , nothing else will be needed to have it always in first
class condition , and one as creditable as all would desire .
In cleaning up the metal work of an engine , if it has unfortu¬
nately been allowed to become rusty , great care must be taken not
to allow any of the dirt or grit to get into the bearings or any of
the rubbing surfaces, —such in a steam engine as round the piston
rods, slide spindles, &c.,— as it will be found to scratch and heat the
parts considerably , so much so as sometimes to necessitate the
stopping of the engine and allowing them to cool.
Where brick dust or emery cloth are required for the purpose of
cleaning , or removing the rust that may have been suffered to form,
all those portions where the grit and dirt could lodge must be
carefully covered over with a lump of waste during this operation ;
which, when the cleaning is finished, should be removed , and all
the parts carefully examined and wiped to ensure the removal of
anything likely to do mischief , and then oiled or greased.
No trouble should be spared to prevent dirt , &c. lodging in the
working parts whilst either cleaning or working, by which means
the engine will be kept in good order , the liability to breaks down
greatly diminished , the durability of the working parts , packing ,
&c. largely increased, and the satisfactory results when used,
either at drill or at a fire, both in easy running and superintend¬
ence, will amply repay the little extra trouble taken in doing the
work properly .
‘ Turps ’ will be found of great assistance in cleaning off the
grease and dirt where it is thick and tough , but it must not be
allowed to remain on the paint work, as it will quickly cause it to
come off. It is no use for anyone who is afraid of his delicate
fingers, or is an extensive patroniser of kid gloves, to have any¬
thing to do with steam fire engines , there being far too much
e reality ’ about them to associate comfortably with any ‘ideal ’ of
this description ; consequently , as the cleaning and keeping of
such a machine in proper order must not be neglected , nor
done by halves, it is most important and desirable that this
should only be done by those who do not labour under such an
affliction.
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Cleaning the Boiler.
If a boiler is left too long without being cleaned out, or is fed
with dirty water , or the water be left too high in it, i.e. that too
much water be put in it , it will be difficult to prevent priming .
Should this occur, open the priming or condensed water cocks in
the cylinders , and partially close the throttle valve or steam regu¬
lator , at the same time opening the furnace door to check the
ebullition .
No boiler should be allowed to get so dirty as to cause ‘ priming ’
thereby , which is liable to injure the boiler and also to break down
the engine . It is, it would seem, a preferable plan to allow the
steam in the boiler to go down before emptying it of the water , as
when it is blown out by the pressure of the steam the incrustation
and other matters held in solution by the water are found to
harden by the heat left in the metal , and adhere firmly to the
interior . If , therefore , time will admit of it , this is doubtless the
best course to be taken , though the other is the one most gene¬
rally followed.
All boilers of small size, where a large amount of water is evapo¬
rated at a high temperature in a short space of time , naturally re¬
quire frequent blowing off in order to get rid of the solid matter and
deposit contained in the water which remains in the boiler when the
water is evaporated . It is extremely important that this should be
carefully attended to, especially where the boiler is kept continuously
at work for some hours at a stretch ; for if this is properly done,
all the deposit and residuary matter which would harden in the
interior will be got rid of, and prevented from forming an incrus¬
tation or scale in the boiler, thus obviating the trouble and expense
of cleaning it off, and also the damage often caused to the boiler
in the operation , besides which the nuisance of priming will be
avoided.
A boiler kept clean and free from incrustation will raise and
keep steam more freely, last longer , be cheaper in use, and less
liable to accident , than where it is neglected , besides being freer
from any disposition to prime which nearly always accompanies
the neglect of proper blowing out. Incrustation , if allowed to
commence, rapidly increases in thickness , and being a noncon¬
ductor of the heat , soon leads to the deterioration of the metal used
in the construction of the boiler , and increases greatly the con¬
sumption of coal, but at the same time reduces the duty to be
obtained from it .

Packing Glands, &c.
In performing this necessary process it is desirable not to dent
or scratch the piston rod, or to mar the corners of the nuts , &c. ;
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and for this purpose it is very important to avoid the use of cold
chisels, files, &c. in getting out the gland , removing the old pack¬
ing , or forcing in the new. To remove the old packing a small
screw, like a cork screw, just large enough to go into the space
between the piston rod and the side of the
box, should be
used ; and so soon as the nuts are taken off stuffing
the screw studs which
keep the gland in place, the gland can be pulled out , and should
be drawn back as far as possible to allow the old packing to be
easily got at . Take this screw rod, which should be about a
quarter of an inch or less in diameter and a foot or so in length ,
with a loop or T end to hold it by, and put the screw end into the
stuffing box ; force it, by turning it round , into the packing , and
when it has a good bite pull the packing out as far as you can ;
then unscrew the rod from it, and repeat the operation on the
opposite side of the piston rod, and thus the old gasket will be
quickly removed . Having got the stuffing box perfectly clear ,
take some untarred spun yarn , free from bits of wood or chips, and
cut it into lengths of from one foot upwards , according to the depth
of the stuffing box ; soak it well in oil or tallow, and pass the
yarn
round the rod one turn at a time , forcing it down to the bottom
of the box with a hard wood or copper ‘drift ,’ and repeat this
process until you have filled the stuffing box nearly full with the
yarn , jammed in as hard as you can with the drift . Now push
the gland back in its place, put on the nuts , and screw it carefully
up : if the gland goes up very easily when screwed, it shows that
a turn or two more of the yarn is required . When the engine is
at work, the new packed glands will require to be screwed up until
the steam ceases to blow through , and they will want attention to
this until the packing is well consolidated , which will happen after
the engine has worked an hour or so. It will be a good plan to
have several of the lengths of yarn required for each gland pre¬
pared some time before, and ready for use at a moment ’s notice ,
taking care to keep them free from grit or dirt ; and good Ilussian
tallow will be found a better material to boil it in than oil.
When under Repair .
At this period it is most desirable that particular care be token
to have all that is required done, and to see that it be done in a
proper and workmanlike manner . The object to be attained by
taking an engine in for repair is to restore it as nearly as possible
to its original condition of soundness and efficiency, and a moment ’s
consideration will show how desirable it is to have this done
in the
most careful and thorough manner .
Whilst the engine is in , advantage should be token of the oppor¬
tunity not only to do exactly that for which the engine was taken
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in, but also to find out what else requires to be done, and to have
all done so thoroughly , that no makeshifts are employed, and the
engine sent out with the too frequent remark , ‘ That ’s near enough
for this time .’ It should be remembered that the more an engine
is used the greater is the necessity for a careful overhaul , and
the more perfect should be the character of doing what has to be
done, or else there is little good in doing anything .
On the way in which repairs are executed in no small degree
depend the durability and efficiency of an engine , and repairs may
be so incompletely or badly done as to make the engine worse than
before. The highest quality of material and workmanship are
quite as much if not more desirable in repairs than in construc¬
tion , for an engine may be originally made of bad material ,
but good workmanship , which can be made to do its work, and
when repaired with better material be almost better than before ;
but a good engine, made of high quality material , and with good
workmanship , cannot be improved or even kept up to its standard ,
if the repairs are executed with inferior material and in an inferior
manner .
When steam fire engines are in regular use, it is most important
that they should be thoroughly inspected from time to time , in
order that any defect from use or damage in the boiler or working
parts may be detected ; and when the engine has done much
work, the boiler ought to be tested by hydraulic pressure , to find if
there be any weakness, leaks, or deterioration . Should any leaks
show themselves in the boiler, or in any of the joints or parts con¬
nected with it, they ought to be carefully caulked or rectified ; but
on no account should any attempt be made to caulk a joint whilst
the boiler is under steam pressure .
It is important that great care and judgment be used in apply¬
ing the hydraulic test to a boiler, and it ought to be done under
the superintendence of an engineer or thoroughly skilled mechanic .
If carelessly applied , great and serious damage may easily be done,
and the boiler rendered useless or unsafe in working ; if impro¬
perly or insufficiently applied , then there is no benefit derived from
it , but the contrary , for a boiler may be left in an unsafe condition ,
and when being worked on the assumption that all is right , at
some unexpected moment may give fatal and undeniable proof
to the contrary , many samples of which have lately occurred in
railway practice .
If by any accident the water should have been allowed to
get low in the boiler whilst working , and any portion have been
overheated or ‘ warmed ’ so as to cause leakage , the leaks should be
stopped , and the hydraulic test applied , before steam is again raised
in the boiler. Overheating a boiler generally weakens it consider¬
ably, and if allowed to go so far as to cause ‘ burning ,’ destroys it
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altogether . It is rarely , however, that this can happen
except from
gross carelessness ; and it is most desirable , if in
working it is found
that the water has fallen below the lower gauge cock,
or disappeared
from the glass gauge , and it cannot be got in, not
to run any risk
by allowing it to get lower, but immediately to
damp the fire by
throwing water on it , taking care to stand on one side so
as to be
clear of the rush of steam from the furnace door ;
and if, when this
is done, the water still cannot be got in, then
draw the fire alto¬
gether , and set about remedying the defect .
Avoid the use of ‘ pickling stuff ’ or boiler ‘
,’ as
they are termed , which are sold for the purpose compositions
of removing the
incrustation or stoning of the interior of the boiler , or
preventing
its formation . Most of the preparations of this
description , when
used with judgment under certain conditions , will
fetch off any deposit
that may have formed, but they are at the same
time exceedingly
liable , especially in the case of tubular boilers , to
cause leakage .
Careful and frequent blowing off, and a thorough wash
out of the
boiler , will go far to prevent the formation of any
scale or incrus¬
tation ; and when such has been unfortunately
then the judicious use of the ‘ pickling stuff ’ willallowed to form,
fetch it off, but
the boiler must be carefully washed out to rid it
from any remains
of it .
Some years since the locomotives on a line of
railway had their
boilers badly incrusted , and one of the numerous ‘
compositions ’ was
employed for the purpose of removing it. This it most
completely
did, but set the tubes leaking rapidly at the same
time , and obliged
the engines to go into shed to have the ends of
the tubes set up
again . In this case the leakage was attributed to
having got into the joint or crack where the tube was the ‘ pickle ’
inserted in the
tube plate , and a galvanic or corrosive action being
set
up , a leak¬
age soon took place, which increased so rapidly
as to require the
assistance of the boiler makers to remedy the evil. All
the engines
which had been ‘ pickled ’ required the same
treatment .
In a steam fire engine the following are the
chief parts , com¬
prehending , however, a large quantity of minor ones for
each, with
the remarks on what is required to keep each
and all in perfect
and proper working order , whether standing or
working :—
The Boiler .— The water must be kept at its
proper level, and
the feed maintained at a regular rate proportioned
to the evapora¬
tion , either from the main pump , the
independent one, or the
injector . The feed tank should be kept constantly full—
the steam
kept up as evenly as possible. Care should be
taken to lay and
also feed the fire properly , the coals not being
or the fire left full of holes, but evenly all over. put on too thick ,
The bars should
be kept clean and free from clinkers , and the
ashes
removed from below. The coals should be so selected as constantly
to be free
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from dust , and not too large . The blower or steam jet from the
boiler to the funnel should be carefully used, and that only when
it is found that the steam goes down. The feed pump should be
set to work a little before the 'tengine stops, if the steam is strong
and the water not too high . The fire door should be opened when
it is desired to check the increase of steam . The boiler to be blown
or run out so soon as work is done, but to be filled up immediately ;
the fire laid , bunkers filled, safety valves to be lifted and made
perfectly free from dirt , &c., so as not to stick or gag. All the
cocks and brass work about the boiler to be kept clean and free
from leaks, and gauges and lamps in place and working order .
The Engine .—The cylinders and valves to have some clean
tallow poured through the grease cocks, so as to lubricate the
interior . The pistons to be kept tight and free from blowingthrough . Glands and packing to be kept well screwed up, so as
to have no blowing. All nuts , keys, bolts, &c. to be kept tight .
At starting the throttle valve to be opened slowly, and also the
priming cocks at each end of the cylinder before starting , so as to
let out the condensed water .
The Pumps .—To have all covers screwed up tight . Not to be
started before the sluice cocks are opened. The pistons to be oiled
if so made. Packing and glands to be kept tight . The valves to
be seen to, so as to be sure they are not off the seat or broken .
The air vessel to be observed to see that air is in it ; otherwise,
when working , the eDgine will not do its duty .
The Wheels.—The wheels should be scotched, the shield cloths
put up , and they should be constantly cooled by means of a jet of
water from the small hose attached to the main pump . The boxes
should be well oiled and screwed up , and the tires tightened im¬
mediately they are found to be loose.
Frame .-—The stays to be seen to, and the nuts , if so fitted , to
be kept screwed tight . The springs to be looked to, to see that
they do not drop at the ends . Collars and nuts to be kept screwed
up tight , also the nuts of the links, if so fitted . "
Appliances .—These should be always in the highest order, and
scrupulously kept in their respective places. The moment any
breakage or injury takes place in or to any of them , it should be
immediately rectified , and the tool or appliance restored to its
place.
Ewbank gives the following directions respecting the air vessels
of fire engines , which are worth notice here :—‘ Great as are the
advantages derived from air chambers , some attention to them is
required in order to secure at all times the benefit they are designed
to impart . When neglected (and we believe few parts of an engine
exercise the attention of firemen less) they often become actually
injurious ; for when no advantage is derived from the elasticity of
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the confined air, the water is impeded in its progress by
passing
through them . Upon the trial of engines it sometimes occurs that
the water is thrown higher at their first working than after they
have been a few minutes in use, and this notwithstanding all the
efforts of the firemen to make the jet reach its first elevation . This
result has sometimes been attributed to fatigue in the men , to
obstacles in the pipes, to grit or sand under the valves, &c.,
whereas in fact it was often due to the air vessel alone ; i. e. to
the escape of air from it . This escape may be occasioned by minute
leaks in the chamber ; but when no such imperfections exist, the
air frequently makes its exit, and its place becomes occupied
by
the liquid . Whenever air is subjected to great pressures in contact
with water , it is quickly absorbed by the latter ; and in this way
it is that it often disappears from the air chambers of fire
engines ,
and also from those of pressure engines, Hero ’s fountain , water
rams , &c. When a long suction hose is attached to an engine ,
and the latter worked at a moderate velocity, a sufficient supply
of air to replace that taken up by the water commonly
enters ,
unknown to the firemen , through the seams and joints ; but when
one engine is fed by another , pouring water into its cistern , there
is little chance for the requisite supply of air, unless a
minute
opening were left in the cap that screws over the orifice of the
suction pipe at one end of the engine .’
Messrs. Shand , Mason, and Co. give the following instructions
for the management of their engines , which, being of the fly
wheel
class, require a little variation in the mode of treatment from that
followed with engines unprovided with them :—■
Unscrew a brass cap on the top near the chimney , and screw on
in its place a funnel (sent with the engine ), through which
water
is poured until it appears an inch above the bottom of
the gauge
glass ; the upper gauge cock should be opened while this is being
done, to allow air to escape ; on no account put water in at the
safety valve.
Cover the fire grate with dry wood shavings, then with pieces of
resinous wood, about nine inches long and one inch square ; strew
small pieces of coal over the wood, with shavings on the top . The
shavings should be lighted under the grate and in the fire box at the
same time . When the wood is well alight more should be added ,
which may be in larger pieces, and then coal supplied ; coal, coke,
or wood may be used for keeping up steam , the best
description
of each being used.
After the furnace is lighted the water will gradually expand till
it rises about two inches higher in the gauge glass than it
was
when cold. When the engine is started , the rush of steam from
the boiler will cause the water to rise still higher , so that the
engine should never be stopped with less than three inches of water
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appearing in the gauge glass, and this will he found to be the best
working level.
While the engine is at work the supply of water is kept up by
the feed pump , which draws its supply from the small cistern on
the back footboard ; this cistern is supplied from the fire engine
pump by means of the indiarubber hose and cock, or water may
be poured in by buckets . The feed pump should be always at
work, the test of this being the small pet cock at the left side ;
but to regulate the supply of water in the boiler, a cock and copper
pipe branches from delivery pipe of feed pump , by means of which
the water can be pumped into the boiler or back into the small cistern
at pleasure .
When steam of 10 lbs. pressure has been obtained , the small cock
close to the chimney should be partially opened to admit a jet of
steam into the chimney .; when 15 lbs. pressure has been obtained this
cock may be opened full, and entirely closed at 50 lbs. pressure ,
when the engine may be started . With care and after some prac¬
tice this pressure may be obtained in ten minutes from lighting
the fire.
Steam of 150 lbs. is the highest required to work the engine ;
should the steam pressure gauge ever indicate a greater pressure,
the safety valve must be instantly eased to let the surplus steam
escape ; it will also be advisable occasionally to press up the lever
of the safety valve to ensure its being in working order .
The engine should be started and stopped by moving the regu¬
lating valve only as much as will produce the desired effect. When
the lever is at the line marked S on the guard , the valve is exactly
closed, the remainder of the movement to the stop being the lap
of valve. No one should touch the fly wheel while the regrdating
valve is in the least degree open.
Priming —that is, water passing with the steam out of the boiler
and through the engine —sometimes takes place. When this is the
case, open the ' two small cylinder cocks, and reduce the speed of
the engine ; if it continues , a momentary opening of the bottom
blow off cock will generally stop it .
Firstly , open the door ; secondly, enlarge the blast orifice ; and
thirdly , make a large hole in the centre of the fire. The fire can be
instantly let down by withdrawing one of the three pins on which
the fire grate is suspended .
Should it be necessary to keep the engine without working for
some time , the injector must be used to force water into the boiler,
the surplus being got rid of by the blow off cock at the bottom ;
this will cause circulation , and prevent danger from overheating of
the steam and the upper part of the boiler .
The exhaust pipe by which the used steam enters the chimney
is fitted with an expanding orifice, adjusted by a wheel handle ;
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by turning this a few revolutions to the right , the orifice is enlarged ,
the strength of the blast reduced , and with it the intensity of the
fire ; when this handle is turned to the left, the orifice is reduced ,
and an effect the reverse of the above accomplished ; the projecting
wire measures the opening of nozzle.
Should the engine be required to stop with a high pressure of
steam , both feed pump and injector should be used to put cold
water into the boiler. Before stopping , the centre of the fire should
also be pushed aside to leave a space for cold air to rush in and
cool the fire box, and the furnace door should be opened wide.
Should these engines be used as floating fire engines for dock¬
yards , &c., it will be better to use fresh water for the boiler if at
all practicable ; but if salt water must be used, the additional blow
off cock near the water level should be frequently opened .
The engine may be worked at the rate of from 40 to 140 revo¬
lutions per minute , beginning with a small jet , and going up to
larger , according to the increase of steam ; or two jets of propor¬
tionate diameter may be used at one time .* These changes can
be effected without stopping the engine , by means of the valve on
the water outlets , which commands either line of hose. To do this
reduce the speed of the engine , and move this valve handle
slowly ; at the same time carefully adjust the speed of the engine
by means of the steam regulating valve. The speed of the engine
should never exceed 150 revolutions per minute , and if there is a
short supply of water, the steam regulating valve will require con¬
stant attention .
The principal use of the injector (for which see detailed instruc¬
tions at page 293 ) is to force water into the boiler when the engine
is stopped for shifting hose or any other purpose , and the feed
pump is consequently not at work ; it can also be used when the
engine is at work, should the feed pump be out of order .
To keep the boiler in order, water should be frequently blown
out of it by means of the cock at the bottom , using steam of not
more than 20 lbs. pressure for this purpose ; and the screw plugs
should also be occasionally taken out, the interior washed, and all
sediment withdrawn . The two cocks, one on each side of the boiler
above the flange joint , are used to draw off condensed steam from
the steam pockets . The boiler tubes should be kept clean by means
of the brush sent for that purpose .
When the engine is in the house it should be looked to to see
that everything is kept in the highest condition and free from
deterioration .
The fly wheel should be occasionally moved round by hand to
* For diameters of nozzles to be used under these circumstances, see table of
diameters, page 113.
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prevent the pistons getting set, and the spring balance of safety
valve should be kept slack, so as not to keep a continuous pressure
on the spring .
The suction hose and copper strainer are kept suspended on the
hooks at the side of the framing . The delivery hose is kept in
coils under the box, and the copper branch pipes and stoking irons
inside of the suction hose. In the tool box in front of the boiler
are kept the hose and suction wrenches, nut wrenches, all tools,
spare valves for pumps , two tin cans, one filled with best machinery
oil and the other with tallow, &c. Under the driver ’s seat are
carried the nozzles, spare water gauge glasses, spare cup leathers
for bucket and flanges of pumps , and spare leather washers for
delivery and suction hose.
The following are the directions by Messrs. Merryweather and
Sons for the use and management of their patent steam fire
engines :—
Boiler . —The water in the boiler should never be below the
mark on guard over gauge glass ; keep the tubes swept clean, and
free from soot ; when laying the fire, place a few pieces of coal on
the grate , but not sufficient to impede the draught , use plenty of
wood (dry pitch pine split small), placing some pieces upright
amongst the tubes , and a fair quantity of shavings, which pull
through the furnace bars in three or four places ; light it from
beneath . When the fire is burning up , keep the steam jet full on,
add more wood and coals gradually ; when 20 or 30 lbs. of steam
is raised, coal alone may be used (best Newcastle or Welsh coal is
preferable ). Start the engine when 70 or 80 lbs. pressure of steam
is raised, and for good work maintain the steam at 100 lbs. pres¬
sure . Keep the water level in boiler at about centre of gauge
glass by means of the injector ; the boiler can also be fed from
main pump when the pressure in pump exceeds that in the boiler ,
by opening the cock next the check valve near the boiler in pipe
leading from the pump ; when the pressure in pump is not sufficient
make it just exceed that in the boiler by partly closing the delivery
stop valve to which the delivery hose is attached ; the steam jet
should be shut off when steam is raised, and used only when the
fire is dull .
See that the safety valves act freely. Do not use salt or foul
water in the boiler , but when pumping salt water shut off the cocks
at bottom of tank and keep it supplied by other means. The
boiler should be blown out at each blow off cock alternately after
each working, and if at work for a long time , a portion of the
water should be blown out occasionally for the purpose of keeping
the boiler clean. As the interior of the boiler is very readily
examined , it is well to do so occasionally, and clean it when
required . Be careful when making joints at top of boiler to use
x
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tar band or twine for the joints, and but very little red lead, not
allowing any red lead to drop and so perhaps cause a stoppage in
one of the circulating tubes, as then the tube would choke up.
If through neglect the water in the boiler should get too low,
draw or well damp the fire until the proper water level is regained;
and if at any time the boiler should prime, run the engine slower,
and blow off a portion of the water occasionally.
When water is required to be put into the boiler (steam not
being up) use the hand pump and hose sent with the engine; this
hose screws on to the blow off cock over fire door; this method
being cleaner and handier than pouring in through a safety valve.
Put fresh fire clay inside the lower part of fire box when
requisite.
When the engine is travelling to a fire far distant, do not light
up until near, so as to avoid getting short of water in the boiler on
the road. In some cases it is usual to keep a good quantity of
wrater in the boiler (say half way up gauge glass), and if required
to get steam very quickly when a fire is near the engine station,
a part of the wrater is run out of boiler at the blow off cock whilst
travelling.
On arriving at a fire, or when starting the engine, the stoker
should see that there is a proper quantity of water in the boiler,
and a sufficient pressure of steam, also that the fire is in good
condition. The engineer or driver (whilst the hoses are being
attached) should see particularly that the suction hoses have leather
washers in the couplings, and that they are screwed up perfectly
airtight ; wipe clean and well oil all the working parts of engine,
see that the slide valves work freely by hand, and that the delivery
cock to which the hose or hoses are attached is open. At starting,
admit steam gradually, taking particular care to open first of all
the small cock admitting steam to the slide valve or valves (this
cock is full open when the handle is standing in a line with the
piston rod). Sometimes it is requisite to assist the slide valve by
hand for the first three or four strokes with the small handle for
the purpose (this is only when all the parts are cold and stiff at
first starting); let the condensed steam out of the cylinders, then
partly close the small cock to slide valve or valves so that it
supplies only just enough steam to move the valve over; when
running the engine fast, more steam is required on the slide. It
does not matter in what portion of the stroke you stop the engine,
as it will start from any place, although it is best to avoid stopping
just at the end of the stroke.
If a delivery hose should at any time burst, do not close the
stop valve suddenly, but before doing so, open the fire door and
put the injector on. When there is a high water pressure, this
requires attention.
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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

