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CHAPTER IX.
HISTORY OF EUROPEAN
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trivances of modern times, it is admitted that the Steam Engine is
the most important , and justly so, aiding as it does that great
agent of civilisation , the Printing Press , or, as it may be called,
the great civiliser of modern times .
To enumerate the many benefits the human race have derived
from the use of steam would be almost impossible, seeing that most
of the slavish toil endured by our forefathers in nearly the whole
of their occupations has been dispensed with by its application ,
and is succeeded by a comparatively light superintendence ; there¬
fore, having proved itself of such utility and economy in every
branch of manufacture to which it has been applied , we surely
cannot presume to say that the fire engine must be an excep¬
tion .
The signal success and satisfactory results which have attended
the working of all steam fire engines properly constructed , in
accordance with the correct principles required for such hydraulic
machines , place the matter beyond doubt , and leave little to
be desired ; but there is reason to believe that still more satisfactory
results will be attained , as experience from extended use, and under
varied circumstances , shows what modifications or improvements
are most likely to conduce to them , but little else being required
so long as the proper principle is adhered to.
The manufacture of steam fire engines in England , as a regular
branch of industry , is of very recent origin ; and, although to
England belongs the honour of having made the first steam fire
engine , so far back as 1829, when it was constructed by Messrs.
Braithwaite and Ericsson, in London , by whom four more were made
at a later period , all being eminently successful, yet so strong
were prejudice and other matters that , from 1832 to 1852, no more
were made in this country , nor was public attention directed to the
matter . After a lapse of twenty years, and about twelve years
after steam fire engines had been in use in the States , the London
Fire Engine Establishment altered one of the hand worked floating
engines on the Thames into a steam fire engine . Thus , after
opposing their use in every way, and doing all in their power to
throw cold water on progress in this direction , did they suddenly
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wake up to the manifest economy and advantages of steam worked
fire engines, and take the initiative in introducing them in England .
Having made this great effort, it required some considerable period
of repose before proceeding to further exertions in this direction ,
for we find that until 1860, a period of eight years, no more progress
was made in the way of encouraging their manufacture .
In consequence , however, of the patronage of the London Fire
Engine Establishment being confined exclusively to one firm, it has
been considered useless by other makers to enter a field so limited
in extent , so uncertain in duration , and so hopelessly pre -occupied
as that of making steam fire engines for the London Establishment .
Under this close monopoly all the advantages and improvements
that would have arisen from open competition have been lost ; and,
under this system of ‘ nursing ,’ the manufacture of steam fire
engines has been but a costly experiment , the results of which are
by no means satisfactory . However, so long as the cost is borne
by the insurance offices out of the profits of their business, however
lavish their expenditure , the public have no right to make any
objection . Let competition have fair play , and improvement
must be the necessary consequence ; and, luckily , we are enabled
to get this in foreign countries , and also, probably , in other cases
in our own, with great benefit to progress and improvement .
The late Mr . Braid wood was, from the beginning of his career
in London until within a short period of his untimely end, a most
strenuous and determined opponent of steam fire engines, ‘ because
they were expensive ’ and there ‘ was not sufficient water to supply
them ’ (vide his paper in the ‘ Journal of Society of Arts,’ May 23rd ,
1856). Therefore , although ‘ admitting their great efficiency,’ they
£were out of the question until a larger supply of water could be
obtained , and then his impression was, that when they came to have
an adequate supply for steam fire engines, a higher pressure could
be given , so that they could work from the main without requiring
the steam fire engine !’ However, after all this , when the con¬
struction of steam fire engines was revived in England by Messrs.
Shand , Mason, and Co., who made their first steamer towards the
close of 1858, and constructed one in 1860 which was hired by the
London Fire Engine Establishment , we find that this engine seems
to have been viewed with peculiar favour, for Mr . Braidwood wrote
of it : ‘ That at large fires, beyond the reach of the steam floating
engine , the land steam fire engine has been of great service. It is
not only the large quantity of water which it throws (!), but the
height and distance to which it is thrown , which makes it so valu¬
able. At the same time it can be worked as gently as an ordinary
engine .’
It is curious to find that the objection so persistently urged
against the use of steam fire engines from 1829 to 1856, viz. that
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they threw too much water , should in 1860-2 he esteemed one of
their chief advantages , and that , too, by their most strenuous
opponent 1 It is difficult to assign a reason for this , since fires
were as heavy in those days as at the present , and certainly as
likely to require ‘a large body of water ’ then as now. After this
we find Messrs. Shand , Mason, and Co. installed as ‘ sole steam fire
engine makers ’to the London Fire Engine Establishment ; at least
such is the case practically , as no other maker has been favoured
with an order to construct them a trial engine ; and when one was
offered on loan by another firm, it was declined . From this we
should infer that the ‘ Establishment ’ does not desire to find out
or employ the best engine , but to keep up and maintain a close
monopoly in steam fire engines with their favoured makers ,
regardless of the results of practical working or improvement ,
and by this course cannot be said or considered to do or have
done anything towards settling which is the best steam fire
engine .
Tt is very difficult to understand why such a course should be
persevered in ; and the only departure from it has been the em¬
ployment on hire of two engines by other makers, one of which is
constantly worked, and the other but seldom. A moment ’s con¬
sideration of the subject would show that the course to be taken
by disinterested parties , when several persons are claiming that
each makes the best of anything , is to take one or more of the
things made by them , and submit them to similar tests , carefully
noting the results ; and then from them to form a disinterested ,
impartial judgment as to which really is the best. By adopting
this course, a wholesome competition is excited, and progress and
improvement in the right direction encouraged , the public as well
as the parties interested being equally benefited .
To do this in a proper manner , however, it is most important
that it should be done by those acquainted with the subject , both
theoretically and practically ; or otherwise such matters become a
mere farce, of no benefit to anyone, and in every respect calculated
to produce most mischievous effects. Unfortunately , history shows
too many instances of this for examples to be wanting , and it is
greatly to be regretted that the warning they hold out is so little
regarded .
In America , where steam fire engines have been so generally
adopted with such acknowledged excellent results , they have been
made by the ablest mechanical engineers in the country ; but no
American maker of hand engines has, it is believed, tried his hand
at steamers . Here the case has been different , and if some of the
earlier attempts of some of the makers of hand engines , in adapt¬
ing their skill to a comparatively new class of construction , have
not been all they ought to be and might have been, it is satis -

HISTORY OP EUROPEAN STEAM FIRE ENGINES.

f

137

factory to know that others are more successful, and that rapid
improvement is being made ; and there is no doubt that the time
is not far distant when the principal reliance for extinguishing
fires will be upon steam fire engines.
The application of steam power to work a force pump , arranging
the engine , boiler , pumps , &c., on wheels, so as to be easily port¬
able, and thus enable it to be readily employed as a fire engine,
was first carried out in the year 1829 by Mr . John Braithwaite ,
C.E., of London . In this year he constructed at his works in the
New Eoad , in conjunction with Mr . Ericsson , an engine of 10 horse
power, with two horizontal cylinders and pumps ; each steam piston,
and that of the pump , being both attached to one rod. The waste
steam from the cylinders was conveyed through the tank contain¬
ing the feed water by means of two coiled pipes, thus giving the
feed water a good temperature previous to its being pumped into
the boiler . Fig . 24 is an engraving of the engine made from the
drawings under the superintendence of Mr . Braithwaite himself,
as were all the engravings of his engines .
Its weight complete was 45 cwts., and it threw from 30 to 40
tons of water per hour to a height of 90 feet, having thrown well
over a pole that height . During its 5 hours ’ working at the fire

*

at

the

Argyll

Booms

it

performed

, it

threw

well

over

the

dome

, and

consumed

'

a duty

i
S

for one whole month , which it did without the slightest hitch
throughout that period .
During the fire at the Argyll Booms, the cold was so severe that
the manual engines quickly became frozen and useless ; but the
steamer worked incessantly for five hours without a hitch , throw¬
ing its stream clean over the dome of the building .
The success attending the use of Mr. Braithwaite ’s steamers so
fully proved the importance and advantage of the system of working
fire engines by steam , that he was advised by some influential

3 bushels of coke.
This engine worked with the greatest success at the fire at the
Argyll Rooms, at Charles Street , Soho, at the burning of the
English Opera House, and Messrs. Barclay’s Brewery, besides many
others of less magnitude ; at all of which it rendered signal service
in preventing the fire from extending . For these gratuitous ser¬
vices, and the great outlay encountered by Mr. Braithwaite , he
received but little patronage and support from the general public ;
and from the insurance companies, who must have benefited to the
tune of some thousands of pounds by his exertions , he received the
magnificent testimonial presented to his men of—one soyekeign ! !
Immediately after the fire at Messrs. Barclay ’s Brewery the
engine was lent , for several weeks, to be employed in pumping
and starting the beer from the different vats in the establishment ,
well
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friends to prepare designs, drawings, and estimates for a floating
steam fire engine , which he did in the year 1835 ; and at the in¬
stigation of some of the directors of the insurance companies, laid
them before the committee of the London Fire Engine Establish¬
ment ; but after keeping them for some months , they were returned
to him , and the following is a copy of the letter sent by the super¬
intendent , which accompanied them :—
‘ 68 , Watling

Street , 14th

September

, 1835 .

‘ Sir,—I am directed by the committee for managing the London
Fire Engine Establishment to return you their best thanks for the
sight of the plans you have been kind enough to favour them with,
and to inform you that they do not deem it advisable to execute
them at present ; but should they do so at any future time , they
will be most happy to have your valuable assistance.
I have the honour to be, Sir,
Your obedient servant ,
(Signed )
Jas . Beaidwood , Supt .
— Braithwaite , Esq.’

This letter is still in the possession of John Braithwaite , Esq .,
C.E ., and was kindly lent by him , together with other particulars ,
for the use of the author in preparing this work.
It maybe here remarked , that when steam power was applied to
the floating fire engine of the London Fire Engine Establish¬
ment in the year 1852, Mr. Braithwaite was not consulted in the
matter , nor did they avail themselves of his ‘ valuable assistance.’
The engine of Mr. Braithwaite , although most successful in its
working and adaptability to the purpose for which it was designed ,
met with the usual opposition all really useful and important intro¬
ductions or improvements seem destined to encounter , and his
proposals for bringing them into general use in London met with
the most frivolous objections and the most determined hostility .
First , it was urged that to be good for anything it must constantly
have a fire alight or the steam kept up , as it would otherwise take
too long to bring it into operation ; then it was etoo powerful for
common use, too heavy for rapid travelling , and requiring larger
supplies of water than could be obtained in London streets ;’ and
that even if they could get water , it would not be desirable to use
them , as the quantity of water thrown by them might be ‘ inju¬
diciously applied ’ and cause mischief !
In short , the managers of the fire brigade declined to entertain
Mr . Braitlrwaite ’s proposals , and their servants perpetrated every
possible annoyance towards Mr . Braithwaite when they met him
with his engine at fires, which he for a long time attended gratui¬
tously , so that ultimately he withdrew in disgust from the new field
in which he had hoped to have both profitably and usefully employed
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his talents and resources. Up to this point, then, it must be
inferred that no want of steam fire engines had been felt.
The second steam fire engine constructed by Mr. Braithwaite
was completed in 1831, and was of 5 horse power. It had a steam
cylinder 7" x 18", with a pump of 6^" x 18", giving a proportion
of steam cylinder to pump of 1-16 to 1, and was almost a copy of
the first engine in arrangement.
When working with a steam pressure of 50 lbs. on the inch, and
making 40 strokes per minute, it threw 27 cubic feet of water per
minute, = 15 cwts., through a 1" nozzle, to a height of 109 feet,
and gave 5’6 horse power.
When working with 60 lbs. steam pressure, and making 35
strokes per minute, it threw 23'6 cubic feet of water per minute,
= 13 cwts. 19 lbs., through a §" nozzle, to a height of 108 feet.
This engine was worked in France at several towns with great
success, and was afterwards taken to Bussia with similar results.
The third engine (fig. 25) built by Mr. Braithwaite had two
cylinders, but three pumps, placed horizontally, and driven by
gearing from the crank shaft of the engine, so as to reduce the
speed of the pump pistons.
This engine was made for Liverpool, where it was constantly in
use for many years, having been employed in various operations,
where large quantities of water had to be pumped, besides its
legitimate work as a steam fire engine for extinguishing fire.
The fourth steam fire engine(fig. 26) was the ‘ Comet,’ of 15 horse
power, built in 1832 for the King of Prussia, and intended to be
exclusively employed in protecting the public buildings of Berlin.
Its boiler was similar to the others, and it had two horizontal cylin¬
ders, each 12" diameter x 14" stroke, making 18 strokes per minute,
and the two pumps were each 101" diameter x 14" stroke. The
engine was arranged to work with four sets of hose, together or
separately. The engine, boiler, pumps, &c. were mounted on a
framing of wood, carried on four of Jones’s patent iron wheels, and
the weight of the whole was 4 tons.
This engine was tried for two days at the Paddington Canal with
the following results. In from 13 to 20 minutes from lighting the
fire the engine was started with 70 lbs. steam, and with a single
nozzle of 1£" diameter, the water was thrown from 115 to 120 feet
vertically, the engine making 18 strokes per minute, and at this
rate the weight of water thrown amounted to 1 ton 7 cwt. and
13 lbs. per minute. At an angle of 45° to 50° the water was thrown
to a distance horizontally of 164 feet. With two nozzles of y
diameter, and four of f " diameter, there was nearly a similar result
to that obtained with the \ \ " nozzle. The engine was therefore
equal to at least 90 tons of water per hour at the average work¬
ing rate, whilst by running the engine faster than 18 strokes per
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minute a greater result would be obtained , as was done during the
second day’s trial , when 25 strokes was the speed worked at . The
consumption was about 3 bushels of coke per hour .
For his exertions in making and introducing steam fire engines,
and the special success which attended this one, Mr . Braithwaite
was made honorary member of the Berlin Institute .
.The fifth engine was an experimental one, on a new design, as
shown in the engraving (fig. 27 ), and built in the year 1833.
The floating steam fire engine designed by Mr . Braithwaite
in 1835, and , at the request of the directors , submitted to the
committee of the London Fire Engine Establishment , had an iron
hull 80' x 13' x 7'- 4" , and was designed to have a speed of 9 miles
an hour ; the same engine either driving the paddle wheels and
propelling the boat, or working the pumps .
It had two cylinders 16" x 22" , and two pumps 14" x 22".
When making 25 strokes per minute , with steam of 65 lbs. on the
inch , it was to throw 187-5 cubic feet of water per minute , through
a 1-J " nozzle, to a distance of over 100 feet, or nearly 5£ tons of
water per minute .
Provision was made for working with jets of different sizes from
and from 3 to 12 at a time , according to their size.
11" down to
In 1850 Mr. P . Clark, the assistant engineer of the West India
Docks, arranged one of Downton’s pumps in one of their tugs , so
that it could be driven by gearing from the engine , and the same
engine used in propelling the vessel. This was the first steam floating
fire engine on the Thames , and it threw 600 gallons of water per
minute , 20 feet higher than the highest warehouse in the docks,
and with a nozzle of 1^" diameter threw to a distance of from 160
to 180 feet.
During the Great Exhibition of 1851 Mr. Braidwood had one of
the donkey engines of Messrs. Penn and Son arranged as a fire engine
with air vessel, &c., by Messrs. Shand and Mason, which, when sup¬
plied with steam from the stationary boilers, gave excellent results ,
diameter .
usiDg a jet of
Until the year 1852 the two most powerful engines of the London
Fire Engine Establishment were the two floating engines worked
by hand , one stationed at Southwark Bridge , and the other or
lower float at Eotherhithe . The first had two pumps 9" in
diameter , with a variable stroke placed one on each side of the
boat , and required 80 men to work them , and the other 60.
In this year , however, it was determined to alter the upper
float so as to be worked by steam. The hand levers were removed,
boilers were put in, and a steam cylinder erected over each water
cylinder , the connecting rods having slotted cross heads ; in these
cross heads the cranks were placed , the cranks being opposite to
each other . On one - end of the shaft was a fly wheel having a

144

FIRES, FIRE ENGINES, AND FIRE BRIGADES.

HISTORY OF EUROPEAN STEAM FIRE ENGINES.

145

ratchet on one side to get a lever to work to pinch it over the
centre occasionally.
The steam cylinders were double acting , and as the pumps were
single acting , the one cylinder upon its up stroke assisted the
other through the crank shaft. Whilst this was in progress it was
proposed to propel the float by her steam power instead of oars,
and for this purpose the water was carried aft by some arrange¬
ment so that the boat might he propelled on the ‘ reaction ’ prin¬
ciple ; but the result was so successful that the float hardly
obtained steerage way ! and the use of oars for propelling was
again resorted to.
So great , however, was found to be the saving in working caused
by the use of steam power for the floating fire engines , that two
years later they decided to build and fit up a boat expressly as
a floating steam fire engine . This, called the upper float, is about
130 feet long, built of iron, and cost 3,000/. It is fitted with two
horizontal cylinder engines 14" x 18" stroke , placed one on each
side of the hull , with double acting pumps 10" diameter . The
engines are called 80 horse power, and were intended to be so
designed that they might propel the float to whatever point it
might be required , and be readily disengaged from the pumps
when wanted for this purpose ; but it seems some mistake was
made in carrying out this plan , as only one can be thrown out of
gear at the same time with the propelling pump , consequently a
considerable amount of power is lost.
The pumps consist of two double acting horizontal brass cylin¬
ders 10" in diameter , worked by two direct acting steam cylinders ,
each 14" diameter x 18" stroke . Each pump with its steam
engine is mounted upon a strong iron frame , and placed one
on the larboard and the other on the starboard side of the hull ,
nearly amidships. Two tubular boilers are provided , one for each
cylinder . The power of the engines collectively is taken at
80 horse power, and they may be worked up to 100 horse power.
The air vessels are of copper, in form like a balloon, and of
great capacity. They are placed immediately over the pumps ,
and deliver the water into a 6" horizontal main , which connects
them together , and from which four 4" pipes rise through the
deck, terminating in screwed elbows for the attachment of the
leather . The main can readily be shut off from either engine ,
and each one of the service pipes can at any time be opened or
closed at pleasure . The leather hose, of which a very large quan¬
tity is provided , is 3^" in diameter , and wound upon two large
reels placed before and abaft the engines. The pump valves
consist of a large brass grating , upon which is placed a but¬
terfly valve of thick vulcanised indiarubber . A perforated guard
plate is placed above the valve to prevent its opening too far.
L

\
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The propeller is a centrifugal pump , placed behind the engines ,
to which motion is given by two large driving wheels ; which when
disconnected from the propeller act as flywheels to the engines, and
carry them over the dead points . The pump is 3' 2" in diameter
by !H // wide, and the outlets of the two propelling jets are 12"
each in diameter , arranged so as to be reduced if required .
"When tried at the measured mile in Long Reach the speed was
said to have been eight miles per hour . The estimated power or
duty of the pumps was 1,428 gallons per minute , but on trial
they were found to throw 1,938 gallons per minute through four
nozzles ot 1^" diameter , to a height of 116 feet, there being a
fresh breeze blowing at the time . Jt has been said that this
floating engine has thrown 2,000 gallons of water per minute ,
through four separate nozzles at the same time , to a distance of
180 feet.
A large centrifugal Appold pump , placed amidships , is the propel¬
ler used, but the result was anything but satisfactory , and still , after
having the outlets of the water brought above the water line , and
some other alterations which have been a decided improvement , the
boat is exceedingly slow for the power consumed. It seems a curi¬
ous ifl ea to construct a floating steam fire engine to be used in a
tidal
river , where the tide runs from 2-1 knots an hour upwards , and
she is j ust as likely to have to run against it as with it , with such
inefficient means of propulsion as to render her nearly useless in
point of rapid removal from one spot to another , one of the chief
advantages such a machine should possess ; yet such is the fact,
and as if further to diminish the utility of the lower one, propul¬
sion by oars is still adhered to. However, this float is capable of
working four 1jets
at the same time, and at the great fire in
Tooley Street it is said to have worked nearly 400 hours .
Since this period it has undergone further alterations , the exact
nature of which the author has been unable to ascertain , but on
the whole it appears without any substantial improvement .
Air. J . B. Perkes in his evidence before the Select Committee on
Fires in 1862, speaking of the lower or Eotlierhithe float, which was
stationed close to his premises , says : eThe management of that
float is very defective ; it is an unwieldy thing ; it frequently , I
may say generally , takes twenty minutes ' to get it away from its
moorings , when it might easily be done in two.’
A steam floating fire engine , especially as is the case in London ,
where there are miles of waterside premises to be protected , should
possess great speed, light draught , and be very quickly and easily
steered . The twin non fouling screws, invented by the late Mr .
Richard Roberts , C.E., the use of which has been attended
with such signal success in the case of the blockade runners ,
and also in some of the launches belonging to H.M.’s ships, would
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seem to be, above all others, peculiarly adapted for this purpose ,
and at any rate to be worth a trial .
In 1856 Messrs. Gr. Eennie and Son constructed a portable disc
engine and disc pump , mounted on wheels, for use in H.M.’s Dock¬
yard at Woolwich, either as a steam fire engine , or as a pump for
emptying the caissons. The engine had a cylinder 13" in diameter ;
and the pump was 9" in diameter . It is stated that when making
320 revolutions per minute with 45 lbs. steam , lifting the water
10 feet, and with a pressure of 62 lbs. in the discharge pipe, the
water was thrown through a 3" diameter hose, and a nozzle of {-§■"
diameter , to a total height of from 140 to 150 feet .
When officially tested , a height of 120 to 130 feet was obtained ;
the discharge being at the rate of 30 tons per hour , the pumps
making from 300 to 400 revolutions per minute . The dimen¬
sions of the engine were 6 feet long and 6 feet high ; the weight of
the whole being 2 tons . The boiler was internally fired, the fur¬
nace being in the internal tube ; and small return tubes on either
side, and over the top of the furnace, communicated with the
smoke box, which was of a horseshoe form, and placed over and
down each side of the furnace door.
In 1858 Messrs. Shand and Mason constructed their first land
steam fire engine on the patent of Mr. Shand, which was sent to
Russia. The engraving , fig. 28, is from the patent drawing, which
shows the general appearance of the engine . It is thus described in
the specification : ‘According to this invention , the steam cylinder
which actuates the pump is inverted , and situate over the air
vessel of the pump , which is made double acting , one barrel being
placed above the other , and a double throw crank is placed between
them ; one or both of the pistons or plungers of the pump is
fitted with a valve, and the piston rod of the steam cylinder is
connected directly with the piston of the upper pump barrel , which
latter serves as a guide to the piston rod of the steam cylinder.
A connecting rod from the upper pump piston connects it with the
crank , while a second connecting rod connects the piston of the
lower pump barrel with its throw of the crank . The slide valve
of the steam cylinder is worked from eccentrics on the crank shaft
outside the pumps , and the lower pump barrel is enclosed in a
suction air vessel, fitted with a separate valve if necessary. A fly
wheel on the crank shaft and a feed pump are placed near the
boiler. The whole is supported on a carriage consisting of a
suitable framing running on travelling wheels, and furnished with
springs and locking carriage . In the centre of the hind axle is
placed an upright boiler , the steam pump being situate vertically
between the front and hind axles, and behind the driver ’s seat.
Beneath the seat is placed the hose reel, or a box for containing
the hose and implements .’
b
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In 1859 one of Messrs. Shand and Mason’s steamers , with an
8^" cylinder x 6" stroke, was tried at Waterloo Bridge , and in
6 min . from lighting the fire was stated to have had 10 lbs. on the
nozzle the height
square inch , and in 10| min . 30 lbs. With a
reached was estimated to he 140', and the horizontal distance
161' . With a 1" nozzle the height was estimated at 120', and
the horizontal distance 150'. When tried at the Museum at South
Kensington , it was said that the steam pressure was 25 lbs. in 9 min.
from lighting the fire, and that with a y ' nozzle an estimated
height of 140' was reached , and with a 1" nozzle 130' vertically
and 168' horizontally . It made 218 strokes per minute .
In the year 1860 Mr . James Shekleton , engineer of Dundalk ,
constructed the first steam fire engine ever made in Ireland . It
weighed 22 cwts. and had a vertical tubular boiler with internal
circulating tubes , on the plan of Silsby, Mynderse and Co. of
America, dry smoke box, and an effective heating surface of 40
square feet ; the water space round the fire box being fitted with
a circulating plate . The single cylinder and pump were bolted
vertically against the boiler , the cylinder being 5" diameter x 10"
stroke , and the double acting pump was 4j -" diameter x 10"
stroke . The cylinder was placed over the pump , being connected
to it by strong stays, which carried the bearings for the fly wheel
shaft , the crank working in a slotted cross head on the piston and
pump rod (both being in one), and the arrangement of pump ,
cylinder , air vessel, and boiler, was precisely that , of Messrs. Shand ,
Mason, and Co., as carried out by them in their patent of 1863,
excepting that no connecting rod was used. The working pressure
was 80 lbs. on the square inch, with the engine making 120 strokes
per minute . This engine is reported to have worked well, and
has been employed in pumping water out of foundations , &c.,
being still in use for fire duty .
In July 1860 a land steam fire engine was for the first time
used by the London Fire Engine Establishment , in one of the back
streets of Doctors’ Commons. In point of ‘ efficiency, simplicity ,
durability of parts , weight, and cost,’ it was in no respect superior
to Mr . Braithwaite ’s steam fire engine of 1829, while in some re¬
spects it was inferior to it . In a report to the committee , the late
superintendent of the brigade admitted that this engine ‘ required
delicate handling ;’ and so unsatisfactory upon the whole was its
performance , that at the end of ten months it was withdrawn , and
replaced by one on a different construction , bearing a closer resem¬
blance to that of Mr. Braithwaite .
It is learnt from the evidence of the present superintendent of
the London Fire Engine Establishment , that the weight of this first
steam fire engine, with men, coals, and water , ready to run out, was
84 cwts. = 4 tons 4 cwts., and that it took three horses to draw it.
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During the same year, Mr. William Eoberts fitted on board the
steam tug ‘Lucy ,’ belonging to the East and West India Dock
Company, a pair of his patent double action twin pumps ; each
pump had two cylinders 11-| inches diameter by 12 inches stroke ,
and the two would discharge at each stroke 30 gallons of water .
They had been used at one fire, and worked most satisfactorily ,
having , as stated by the chairman of the Company, paid for them¬
selves.
In the same year a steam floating fire engine was constructed by
the Messrs. Merry weather, from the designs of Mr. E . Field , C. E .,
to be placed in a steam tug , and used for protecting the warehouses
in the Tyne Docks. The steam and fire engines were mounted on
a solid cast iron bed plate , which supported an A shaped frame .
A steam cylinder , 16" diameter x 12" stroke , was placed in an in¬
clined position at the foot of each limb of the A frame, the connect¬
ing rods of the pistons being carried up to a crank shaft placed at
the top of the frame , and a large fly wheel was attached to one end
of the shaft .
Immediately below the crank shaft, and worked by it , were placed
the two pumps forming the fire engine , each 9" diameter x 10"
stroke , the cranks to which the connecting rods of the steam
cylinders were attached having 6" throw , and the cranks working
the pumps having 5" . The steam cylinders had trunks , and the
pumps were fitted with metallic valves in separate and easily acces¬
sible valve chambers . The pumps were open topped , and the
pistons self lubricating , the water delivered by them passing into a
capacious air vessel furnished with two outlets and a safety valve.
A large underground tank was temporarily connected by a four
inch cast suction main , fed by a stand pipe and hose from the New
Eiver main . The water supply , however, was so inadequate to the
requirements of the engine , that the tank had to be filled before
beginning to work, and the engine had to stop when it was emptied
and wait until it was filled again ; but the impossibility of obtain¬
ing an adequate supply of water prevented the engine being driven
at a higher speed.
The following is a table of the results of the performances of the
engine :—
Diam. of nozzle

1 Of 1* "

1 of 1-i
2 of f

Distance to
Steam, lbs. per Revolutions per Water pressure which water was
in lbs. per
minute
square inch
thrown
square inch

13
13
13

60
70
80

60
50
50

163 feet
138 „
137 „
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their
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designs of Mr. E . Field
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Fig . 29 is an engraving of the engine .
This engine has thrown water through a nozzle of If " diameter;
feet
10 feet over a chimney 140 feet in height , altogether 150
nozzle
"
If
a
through
;
feet
157
of
height
a
through a nozzle If " to
202
to a height of 170 feet ; through a 1§" nozzle to a distance of
.
horizontally
feet
215
feet horizontally , and through a 1}" nozzle
In 1861 Messrs. Shand and Mason manufactured three steam
and
fire engines on wheels to run on the rails , for the London
,
year
that
in
October
of
month
the
North Western Railway . In
one of them was tried at the river side at Blackfriars , the author
being
being present , and everything about the engine , boiler , &c.
pressure
steam
the
fire
the
lighting
from
.
perfectly cold ; in 9 min
lbs.
was 1 lb., and in 16 min . 30 sec. the steam pressure was 90
estimated
an
to
thrown
Using a If " diameter nozzle, water was
a
height of 150/, and to a horizontal distance of 195'. With
reached
have
to
nozzle of If " diameter the stream was estimated
a vertical height of 170', and a horizontal distance of 225'.
These engines had double horizontal cylinders and pumps , and
slotted cross heads and fly wheels .
fire
In 1862 Messrs. Shand and Mason constructed a steam
and
cylinder
engine for the town of Gothenburg , and one single
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one double cylinder vertical engine for the London Fire Engine
Establishment .
At a trial of No. 5 engine of the London Fire Engine Estab¬
lishment , made by Messrs. Shand and Mason, steam was raised
from cold water to a pressure of 30 lbs. on the square inch in
124- min.? 40 lbs. in 13 min ., 50 lbs. in 14 min ., 60 lbs. in 14-J
min ., and 70 lbs. in 15 min . The engine was then set to work
through 210' of hose, and with a 1-J-" nozzle a vertical height of
160' was reached , the wind blowing fresh ; using the same length
of hose and the same nozzle, a horizontal distance of 202' was
reached , the engine drawing 440 gallons of water per minute .
At a trial the same year of No. 10 engine , belonging to the same
undertaking , steam was raised from cold water to a pressure of
60 lbs. on the inch in 14J min . The steam gauge moved in
6 min . from lighting the fire, and 10 lbs. steam was raised in 10-J
min . ; with 120 lbs. steam and 140 lbs. in air vessel, using a nozzle
of
diameter , the water was estimated to have been thrown to
a height of 170b A nozzle of y ' diameter being used, a horizontal
distance of 187' was reached ; with a 1" nozzle 196', and with a
nozzle 190' . Using two deliveries with a 1" nozzle on each,
a 448 gallon tank was filled in 1 min . 15 sec. The average pres¬
sure was 120 lbs. steam , and 140 lbs. water ; the strokes averaging
180 per minute . Wind blowing rather fresh.
No. 10 had a single steam cylinder , 8-^" diameterx 9" stroke ;
and the pump , double acting , was 7" diameter x 9" stroke . The
total weight of the engine , ready to run out, with water in boiler,
was 2 tons 18 cwts. 3 lbs.
In the same year Messrs. Merryweather and Sons constructed
the well known steamer ‘Torrent ,’ which did such good service in
the late Lambeth Brigade
at numerous London fires. Fisf.
30
o
o
shows the general appearance , and the particulars of this engine
will be found in the record of the Crystal Palace ‘ trials .’
In the same year Messrs. Lee and Larned , of New York , sent to
the International Exhibition at London one of their small sized
rotary pump engines , called 5 horse power, which elicited the
greatest approbation from all the engineers who inspected it, both
for its beautiful workmanship and satisfactory working . The fol¬
lowing description is from the report of the late Lambeth Fire
Brigade , prepared by Lieut . Becker , and the time and results of
the trials from notes taken by the author .
The engine is of a light , elegant , and strong construction , and ,
with the exception of the boiler tubes (which are of wrought iron ),
is composed of steel of the best brand . The engine itself, which
has neither water tank nor coal bunkers , weighs 1 ton 12 cwt. The
cylinder is 7" diameter with an 8^" stroke , and has a pair of light
balance wheels to carry it over the centres ; the piston rod
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is 1£" in diameter , the crank shaft If " in bearing , the boiler
4 feet high by 26 inches outside diameter at steam chest. The
engine, which is single reciprocating , works very smoothly indeed,
and though running at the rate of 400 revolutions per minute (full
power ), scarcely any vibration is visible. The pump , which is
fastened to the bottom of the cylinder , is Cary’s patent rotary , very
highly finished ; the valve movement is obtained by means of a
rock shaft, actuated by an eccentric rod from the main shaft. The
boiler (Lee and Larned ’s patent annular ) has 125 feet of heating
surface, and is supplied by a Giffard’s feed water injector ; it has
also a connection with the main pump . The upper steam chest
sheet plates ) has a flat top and bottom , resting
(double riveted
the bottom of the same ; these tubes encircle
to
fastened
tubes
on
the whole of the interior of the boiler . The arrangement of the
carriage springs (invented by J . K. Fisher , of New York ) is very
beautiful ; the centre of the load is directly over the hind axle, and
the engine will stand any amount of jolting over rough roads with¬
out any strain of the engine proper . A tender , at will, is attached
behind to carry the hose, coals, &c.
In the same year a double cylinder steam fire engine, from the
designs of Messrs. Lee and Larned , the well known steam fire engine
builders of New York, was built in England under the superinten¬
dence of Mr. Wellington Lee of that firm. The description and
particulars of the engine are as follows :—
It had a vertical boiler with vertical tubes , one within another ,
forming an annular space for the water , a steam chamber or
drum , and a suspended ‘ slab ’ connected with it , which was filled
with water and hung in the furnace . The steam cylinders were
two in number , 9A" x 9^" , placed horizontally , and the steam piston
rods were prolonged to work the pumps , which were two in
number , of of " diameter each.
The engines were bolted to a wrought iron frame, suspended on
Fisher ’s busk springs, and mounted on four wheels. The engine
carried a moderate quantity of coal, several hundred feet of hose,
a tool chest, and six men ; and the net weight of the engine was
3 tons 2f cwts.
In the same year Mr . William Roberts , of Milhvall , constructed
the first self propelled steam fire engine ever made in England or
in Europe . It was supported on three wheels, one in front being
the steering wheel, and arranged so as to be employed in driving
machinery , and also for hoisting , besides its legitimate use as a selt
propelled fire engine . The extreme length was 12 ft. 6 in.,
extreme breadth 6 ft. 4 in., and its gross weight , with coals, water,
hose, ladders , and tools complete , was a little above 7\ tons. The
engine was suspended on springs, and fitted with Benson’s ‘forced
circulation ’ boiler , in which the water was forced through several
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series of parallel tubes , laid horizontally , and exposed to the action
of the fire, connected with a large vessel called the ‘ receiver,’
in which the steam was collected. In this boiler, as originally
constructed , a constant circulation of water through the tubes , and
between the tubes and the ‘receiver ’ was maintained by means of a
small donkey pump , called the circulating pump , which was inde¬
pendent of the force pump and additional thereto . It was soon
found necessary, however, to alter this arrangement very materially .
The engine power consisted of two vertical cylinders 6" dia¬
meter x 12" stroke, working the crank shaft, &c. by means of cross
heads and side rods. The fire engine pumps were a pair of the
same maker ’s patent double acting pumps , each 9" diameter x 8"
stroke, and filled 8" length of the barrel at each double stroke of
the steam pistons. On the engine shaft is a pulley or rigger used
to drive machinery of any kind , and a windlass used as a hoist.
The power of the steam cylinders can be applied by means of pitch
chains to either or both of the driving wheels, which are 5 feet in
diameter , the speed being got up by the chains. By driving with
one wheel, and the steering wheel in front , of 3 feet in diameter ,
being ‘ put over,’ the engine turns in a circle of 12 feet in diameter .
Fig . 31 is an engraving of the engine .
The engine has been driven along the public roads at 18 miles per
hour , and is frequently run out to the fires at the east end of London .
Upon one occasion the boiler at the factory of Messrs. Brown and
Lenox , of Millwall, gave way and was put under repair ; the *self
propeller ’ was brought in, the steam pipe from the factory engines
(two cylinders 11^" in diameter x 23" stroke ) connected to the
boiler, and the engines were set to work next morning . When using
the old boiler these engines worked with 30 lbs. pressure ; but from
the small size of this engine boiler, it was found necessary to keep
the steam at 80 lbs. per sq. in. On another occasion the engine
was run one morning to the Dockyard at Woolwich, a distance by
the road they had to take of about 12 miles, and after working all
day returned again at night , having bad to travel over the road
where the main drainage was being carried on, and which was so
soft and bad that the engine sunk into it very deeply.
On the 12th of September , it was tried at the Lambeth Dis¬
tillery , and the following are the results as noted by the author :—
, the stream was thrown over the
With a nozzle of 1diameter
chimney ( 140 feet high ), and a horizontal distance of 182 feet,
exclusive of broken water and spray, was reached . The steam
pressure varied from 50 to 160 lbs., with 100 revolutions per
minute . Experiments were then tried with a regulator designed
then a
by Mr. Roberts , with nozzles of different sizes ; first a 1
1£" ; next with a 1" , when the engine worked very irregularly . The
regulator was then brought into action, and the engine went off
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freely . A f " and a
nozzle were tried in succession with the
same satisfactory result ; the hose of a common hand pump , with
the T3g" nozzle ordinarily used, was then put into operation , dis¬
charging 10 gals, per min ., which was gradually diminished to 1
gal. A nozzle of
was then screwed on, and a quart measure
was filled in 12 min . 45 sec., the engine still making 100 strokes
per min ., with a steam pressure of 80 to 90 lbs. per sq. in. as during
the whole of the trials .
When tried at the Lambeth Distillery , the weight in working
trim , including 5 cwts. coals and 40 gals, water in tank , was 7f
tons . The engine steamed up from Millwall to Lambeth and back
again without accident , after going through her day’s trial .
After some alterations had been made in the boiler, it was found
that in 19 minutes 45 seconds after lighting the fire, cold water and
coal being used, 150 lbs. steam pressure could be obtained ; with
170 lbs. steam and 112 revolutions per minute , using a 1A" nozzle,
the engine delivered 450 gallons of water per minute .
On one occasion it went from the factory at Millwall round
Cubitt Town to Blackwall , having to go up an incline 300 feet long,
with a rise of 1 in 16, also over about 200 feet of fresh macadam .
From Blackwall it went along the High Street , Poplar , returning
to Millwall by way of Limehouse . The engine was found to be
perfectly under control at a speed of 12 or 14 miles per hour , and
it has been run on a clear road at 18 miles an hour . On another
occasion the engine was attached to a loaded truck , and the pull ,
measured by a dynamometer , was found to be li ton .
In the same year Mr . William Roberts constructed his second
land steam fire engine , the ‘ Princess of Wales ’ (this time not self
propelled ), which was worked during the three days at the Crystal
Palace , where it certainly performed remarkably well, in spite of
one or two contretemps , one of which was serious enough to have
stopped it altogether , but the engine kept steadily on. This was a
large piece of canvas which somehow got into the pump , and was
not found out until some time had elapsed .
On the 31st July , 1863, this engine was tested in the presence
of the author , and the time , &c. carefully noted by him , with the
following results ; the time being noted at the getting of each
5 lbs. of steam as shown by the pressure gauge : on the fire being
lighted ,
min. sec.
lbs.
In 2 45 the gauge showed 5 steam
6 30
99
10
„
99
7 10
99
15
99
„
7 40
99
20
99
„
8 15
99
25
99
„
8 30
99
30
„
99
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lbs .

In 8 55 the gauge showed 35 steam
40
9 11
33
33
33
45
9 25
33
33
33
50
9 42
33
33
33
55
9 55
33
33
33
60
10 5
33
33
33
65
10 16
33
33
33
70
10 28
33
33
33
75
10 37
33
33
33
80
10 50
33
33
33
85
10 56
33
33
33
90
11 0
33
33
33
95
11 10
33
33
33
100
11 15
33
33
33
105
11 22
33
33
33
110
11 27
33
33
33
115
11 35
33
33
33
120
11 40
33
33
33
and in 12 min . from lighting the fire the engine started to work.
When the pressure in the boiler was 100 lbs., the pressure in the
pump averaged from 75 to 80 lbs. When making 90 strokes per
min ., with 100 lbs. in the boiler and 55 lbs. in the pump , it threw
well. At other times with 80 lbs. in the boiler, the pump averaged
70 to 80 lbs. The nozzles used were from -Jj " diameter up to l 1/ ' .
The engine is mounted on springs , and carried on four wheels,
requiring three horses tor ordinary fire duty in London . It can
accommodate about 18 men, with a great quantity of appliances ,
ladders , &c., and is in use by the London Fire Brigade .
In 1863 Mr. James Shand obtained a patent for improvements
in steam fire engines, on which patent the vertical engines made by
Messrs. Shand , Mason, and Co. are now constructed .
In the same year Messrs. Shand, .Mason, and Co. constructed an
engine for the Victoria London Dock Company, one for Warsaw,
and one for Croix in France .
That for the Dock Company was a double horizontal cylin¬
der engine and boiler, with slotted cross heads and fly wheels
attached to a sole plate , and fitted on board a tug boat for use as
a floating steam fire engine.
The engine for Croix had a single horizontal steam cylinder and
pump , with a fly wheel and connecting rod ; the engine being on a
sole plate and bolted to a foundation , and so arranged that when
the pump was disconnected the engine could be used for driving
machinery , the steam required being obtained from an ordinary
land boiler .
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In the same year the champion engine ‘ Sutherland ,’ which
gained the first prize of 250 L at the Crystal Palace in competi¬
tion with six other engines, English and American , was built by
Messrs. Merryweather and Sons, and particulars of it will be found
in the record of trials . This engine discharges 10 gallons at each
revolution or stroke , and has delivered water through nozzles at
the rate of between 800 and 1,000 gallons per minute . It has
thrown water through a 2" nozzle to a horizontal distance of 180
measured feet, through a 1-J" nozzle to a horizontal distance of
211 measured feet, and through a 1^" nozzle to a horizontal dis¬
tance of 235 measured feet. These trials took place under the
inspection of the author , who took the measurements himself .
The frontispiece is an engraving taken from the drawings furnished
to the author by the makers . This engine was purchased by the
Government , and placed for service in the Royal Dockyard at
Devonport .
Soon after the ‘ Sutherland ’ had been installed in the Dockyard
at Devonport , some experiments were made by the authorities
with the view of instructing those in charge of the engine in its
use and management . Two of the engineers in the yard were ap¬
pointed to the engine to work it in case of fire. The weather was
most unfavourable , being wet and boisterous , and not of a character
adapted to practising for height , &c. ; but everything proceeded
very satisfactorily . During the various trials , or drill , the time of
steaming varied slightly from the different laying of the fire at
each time . On one occasion the engine had 60 lbs. from cold water
in 8 min . from lighting the fire. On another occasion the engine
was run to the distance of a quarter of a mile from the engine
house, had several lengths of hose on, and was throwing four fine
streams , each 1" diameter , in 20 min . from the alarm being given ;
the fire not being lighted until the arrival of the engine at the
spot. The engine was run out by some of the Metropolitan police,
who have the charge of the fire arrangements . The engine was
tried with nozzles of 2" diameter , 1-J ", and 1A" ; and streams of these
sizes were thrown with great ease and force. Four 1" jets , and
six of -J-" were tried , and both of these trials were most satisfactory ;
the water being thrown in different directions on various buildings
at the same time , which showed one of the best applications of its
powers.
The 1| " stream was thrown to a distance of about 220' ; each of
the six a " reached 130' ; the quantity discharged from each being
between 150 and 160 gallons per minute . Each of the 1" nozzles
passed 200 gallons of water per minute . The engine was used to
lift from 12' to 14', and throw through two lines of leather hose,
each of 1,000 ' in length , to which a 1A" nozzle was attached , and
a powerful stream was thrown over and on the buildings in its
neighbourhood .
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In 1863 a steam fire engine (fig. 32), for the Imperial Library
at St. Petersburg , was designed and constructed by Mr. T. W.
Cowan, engineer , of Greenwich . The engine had a vertical tubular
boiler, two horizontal steam cylinders , 12" x 12", steam jacketed ,
and four double acting horizontal pumps , 5i " x 12" stroke , placed
side by side, two being worked from the cross head of each steam
cylinder , and constructed in accordance with the patent of Mr.
Cowan. These pumps were similar to those used by Messrs.
Poole and Hunt , of Baltimore , in their steam fire engines ; but , in¬
stead of being placed one over the other , were placed side by side.
The boiler , engines, and pumps were carried on a wrought iron
thick , strengthened with angle iron,
framing , 7" deep and
and mounted on springs, the whole being carried on four wheels.
Two small balance fly wheels were used for each engine, beingworked by connecting rods off the cross heads, and the ordinary
slide valves were used, worked by an eccentric on the crank shaft
of each fly wheel. The piston rod of each steam cylinder was
attached to a cross head, each pump rod being attached to one end
of each cross head .
The weight of the engine was 4 tons, and it was drawn by 3
horses. When using cold water, the gauge has moved in 6 minutes
after lighting the fire, and in 7)-minutes there has been a pressure
of 10 lbs. of steam , in 10 minutes 45 lbs., and in 12 minutes 88 lbs.,
the engine being started at this pressure . When using delivery
and steam of 120 lbs., a
hose of 21" diameter , with a nozzle of
height of 170 feet and a distance of 210 feet were obtained .
The funnel was arranged so as to be lowered on to the crutch
shown in the engraving , when required to pass through a doorway
or go into the engine house. A large air vessel was fitted to the
suction, and sluice valves for four separate lines of hose were
provided .
The firm of Messrs. J . W. Gray and Son, Limehouse , London ,
engineers and pump makers , built a steam fire engine in this year ,
which was entered for the celebrated ‘trials ’ at the Crystal Palace ;
but , in consequence of very bad workmanship , it could not be got
to work, and was considered a complete failure by all who examined
it . The cylinder and pump were placed horizontally , and a slotted
cross head and fly wheel were used.
In the same year Mr. Egestorff , of Hanover , constructed a steam
fire engine , now used by the fire establishment of that city, which
had a vertical tubular boiler of the ordinary kind , with a single
horizontal cylinder and pump , and slotted cross head and fly wheel.
The cylinder was 8£" x 9", and the pump 7"; the valves metal , of
the description known there as Garretts . A large horizontal tank
projected from the boiler, so as to form a foundation on which the
cylinder , pump , and air vessel were attached , and the front end
M

FIRES, FIRE ENGINES, AND FIRE BRIGADES,

>
upi

fevJa

’s
Fig
Engine
Stea
Cowan
Fike
32
1863
ii.,.

HISTORY OF EUROPEAN STEAM FIRE ENGINES.

163

rested on the fore carriage of the engine , just as in the Amoskeag
‘old style,’ the interior holding the water as it came from the
suction , whence it was driven by the force of the air as usual. The
boiler was fed by an injector .
When using steam of 90 lbs., and making 113£ revolutions per
minute , it throws through a 1 nozzle to a vertical height of 146
feet ; and through a 1" nozzle, when making 122-A revolutions , to
a height of 150 feet and a horizontal distance of 170.
In 1864 one of the small engines of Messrs. Sliand , Mason,
and Co. was tried in the competition at Middleburg . This engine ,
which weighed 32 cwts., had a single cylinder 7" x 8" , was carefully
tested by the Richards ’ Indicator , and when, making 165 revs, per
min . with a steam pressure of 145 lbs. on the square inch , a water
/ ', a mean
pressure of 125 lbs. per square inch , and a nozzle of 1}
effective pressure of 128T5 lbs. per square inch was maintained on
the piston , with a back pressure of o ’, lbs., giving an indicated
horse power of 32^, or 1 horse power per each hundred weight of
the engine : a result , it has been remarked , ‘ probably not yet
attained in any other application of the steam engine .’
Taking the actual amount of work done by one of the 25 cwt.
single cylinder engines of Merryweather and Sons, and working out
the power required for its performance according to the usual rules
employed for this purpose , it has been found to have exerted a
power equal to 32-j horses, or I j- horse power for each cwt. of
engine . This was referred to in the ‘ Engineer ’ for January 1865.
In the same year Messrs. Merryweather and Sons constructed
a small steam fire engine for the Alton Volunteer Fire Brigade ,
which had a single steam cylinder and pump . The cylinder was
6 | " xl8 " stroke , and the pump was 4 J-" di. x 18" stroke . The
weight of the engine was 25 cwts.
In the month of November this engine was taken to the dairy
farm of Mr. Daniel Dunham , situated at Hendon , and called
Temple Fortune Farm , where it was engaged to pump the
water from the river Brent over the intervening hill , into a pond
which had been made close by the house for the supply of the
animals on the farm . Having been present at the time for the
purpose of examining the place, measuring the height .and distance ,
taking the steam and water pressure , &c., and as this was done
with great care, the following results are given as being perfectly
correct :—■
From the suction of the engine placed on the edge of the stream
out of which it drew the water , through two lengths of suction
hose coupled together , over the hill to the end of the hose which
delivered the water into the pond , and which was placed right into
the pond , the exact distance as measured along the line of hose
from pond to engine was 33 chains 74 links = 2,227 feet in one
M 2
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length , or a distance of half a mile less 413 feet ; the hose from
the engine up to within two lengths of the delivery into the pond
being 2A" diameter , and that at the end 2" diameter .
The height from the surface of the water to the highest point of
the hose on the hill over which it passed was found to be 78 feet,
against which head the engine forced the water .
The pond , as carefully measured , was found to be 63 feet x 42 feet
wide x 6 feet deep, containing 15,876 cubic feet, or 98,939 gallons .
The hose was made up of 29 lengths , some leather , some rubber ,
and some-canvas, the separate lengths varying from 40 feet each
to 100 feet each and upwards . It was laid in anything but
a straight line , or over anything but an even surface .
The first day was occupied in getting the engine into position ,
laying out and coupling the hose, &c., and it was consequently late
before the engine could be started . However, on getting to work,
very few minutes had elapsed before the hose split in several places,
and a great deal of time and water was lost before the leaks
could be stopped . On starting again , the same occurrence took
place before the water reached the summit of the hill , and it was
soon found after many attempts , all attended with the bursting
of the hose, and extending over a period of two hours ’ duration ,
that the water pressure could not be allowed to exceed 90 lbs. on
the square inch , nor the speed of the engine more than 40 strokes
per minute , at which rate and pressure it was determined to start
and begin filling the pond the first thing the next morning .
The engine was started next morning a little before eight o’clock,
and worked for 12 hours ; the pressure in the air vessel ranging
between 80 lbs. and 90 lbs. on the square inch , the pressure in the
boiler not exceeding 105 lbs. per square inch , and the speed of the
engine not exceeding 40 strokes per minute . There were several
interruptions from splits or bursts , but the engine was only stopped
for a few minutes to remedy some of the large ones, and with this
exception it kept on for the whole of the 12 hours with great
steadiness and not the slightest hitch or trouble , filling up the
pond at the rate of 3" in depth per hour , or 6,900 gals, per hour ,
or 115 gals, per min ., while the hose was sound, the hose through¬
out its whole length being anything but tight , and the leaks very
numerous , a great deal of water going to waste. In spite of these
difficulties, however, the engine filled the pond to overflowing, and
a considerable amount ran to waste, in 30 hours ; and after this
the engine was occupied for six hours in filling some tanks which
were at a higher level, working throughout with the greatest
steadiness and regularity , and maintaining the steam , water pres¬
sure , and speed, with great evenness.
In the same year Messrs. Shand , Mason, and Co. constructed
Seventeen steam fire engines , two for the London Fire Engine
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Establishment , two for Lisbon , three for the Bombay and Baroda
Railway Company, four for Russia, two for New Zealand , one for
Austria , one for Poland , one for Denmark , and one for Dublin .
The Austrian engine was one of their ordinary single cylinder
land steam engines taken off the wheels, and fitted to a close ash
box with a door, arranged so as to form a sole plate for bolting the
engine to the bearers , and was fitted in a small boat for use as a
floating fire engine .
Some of the Russian engines were of a similar description
to that sent to Croix in France , constructed by them in the pre¬
vious year .
In 1865 Mr. William Roberts constructed his third steam fire
engine , the ‘ Excelsior ,’ which was made to order for the Arsenal ,
Rio de Janeiro . The engine and pumps were in all respects
duplicates of the ‘ Princess of Wales,’ which worked so well at the
Crystal Palace in 1863, and with the boiler, &c., were carried on
three wheels. . Fig . 33 is an engraving of it.
When tried at Millwall in the presence of the author and many
gentlemen , the engine was placed in one of the lumps used for
moving the chain cables made at the works, and when properly
placed , the fire box being quite empty , and everything about the
engine perfectly cold, the fire was laid in the presence of the
author , and the results noted by him were as follows :—
lbs.
min. sec.
5
n 2 15 the pressure gauge stood at
10
»
5 20
>>
* >»
15
6 40
jj
20
7 5
„
»
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»
40
8 8
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lbs.
min. sec.
In 8 31 the pressure gauge stood at 50
60
8 46
70
,1
II
H
8 1
80
9 12
90
„
,,
,,
9 25
100
9 34

There was a depth of water on top of the tube plate of four inches ,
which made the time of getting steam longer than usual ; but
as soon as the hundred pounds were reached , the branch , attached
to one length of indiarubber hose, and having a 1" nozzle on, was
placed at the stern of the boat , and the engine started . By keep¬
ing the jet of water in a line with the keel, the old tub of a boat ,
with some fourteen persons in it , was propelled down, across, and
up the river at the rate of 1| to 2 miles per hour , and steered in
and out amongst the craft by varying the direction of the jet with
great ease ; but the effect of the propelling power was greatly
diminished by the suction hose and strainer which hung over the
side and dragged in the water . The pressure in the air vessel
averaged 75 lbs. on the inch , the steam pressure 120 ; and the
speed of the engine varied from 80 to 130 revolutions per
minute .
The ‘ lump ’ was 34 feet 3 inches long , 12 feet 6 inches wide,
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4 feet 10 inches deep, and drew 3 feet water, from which it will
be seen that any great speed could not be expected.

Fig
Roberts
33
’s
Excelsior
’‘1865
.,.

jO O 01

At a trial of this engine (at which the author w7as not present)
the following are stated to he the results in getting steam :—In
35 sec. after lighting the fire the pressure gauge started, and
min. sec.
1 1 0 steam pressure _
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2 30
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=
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=
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At this time the engine was started to work, and using a 1"
nozzle, threw a stream over a pole 80' high and 120' from the
branch pipe , or a total of 144/ from the branch to the top of the
mast . The vertical lift of the suction at starting was 6 feet, and
10 feet when the tide left .
The engine made 220 strokes per min ., giving a speed of piston
of 476' per min., and the speed of the pump buckets = 110 feet
per min . The quantity of water due to the number of strokes =
365 gals, per min .
The extreme length of the engine is 10' 6" , breadth 4' 8",
weight 31 cwts. It has three wheels, the two hind ones being¬
s' 6" di., and the front one 3' 4" .
In 1865 Messrs. Moltrecht , of Hamburg , constructed a small
steam fire engine with a single horizontal cylinder and two hori¬
zontal pumps , which seems to have been anything but successful.
The only particulars the author has been able to obtain of it are
given in the account of the trials at Cologne.
In the same year M. Flaud , of Paris , had a steam fire engine in
course of construction , but the author has not been able to obtain
any particulars of it .
In the same year Messrs. Merry weather and Sons constructed
eleven engines :—two medium size single cylinder for the Spanish
Government ; one large size double cylinder for Her Majesty ’s
Government , for use at Portsmouth Dockyard ; one medium size
double cylinder for the Liverpool Corporation ; one similar size
for the French Government , for Brest Dockyard ; one medium
size single cylinder for the Dutch Government , for the Amster¬
dam Dockyard — this engine took the first and only prize at
the competition at Cologne ; one small size single cylinder for
Dublin ; one similar size for Manilla ; one similar size for Eed ruth ; one similar size waiting orders ; and one medium size single
cylinder floating engine for the North Eastern Railway, for use at
Newcastle .
The powers of the engines are for their average regular workingspeed, but by increasing the number of strokes per minute the
delivery will be increased .
In the years 1862- 3 they constructed two double cylinder float¬
ing fire engines , for Newcastle , and in the year 1865 one medium
size single cylinder floating fire engine, for the North Eastern Rail¬
way, also for service at Newcastle .
Fig . 34 shows the general appearance of the Newcastle engine
as fitted for application in a steam ship or in a float. It had a
cylinder 17" x 18" stroke , and the pump was 5§" x 18" stroke, the
whole being attached to a bed plate and forming a solid simple job .
Fig . 35 shows the arrangement of such an engine for stationary
purposes , and in docks, wharves, warehouses , &c.
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In the first week in November the ‘ Clint ’ was tested by the
author , in the presence of several gentlemen , with the following
results . The fire was laid as for ordinary fire duty , the water and
everything quite cold, and in 2 min . 50 sec. from lighting the fire
the pressure gauge moved, and the following are the times of raising
steam up to 100 lbs. :—■
Iii 3 min. 25 sec. steam =
6 „
7 „
„
=

2J lbs. 1
30
|

In 7 min. 50 sec. steam = 70 lbs.
8 „ 45 „ „
= 100

At which time the engine was at work, -having been started when
the gauge showed 90 lbs.
With a If in. nozzle, a steam pressure of 120 lbs. and a water
pressure of 130 lbs., a distance of 216 feet was reached . With a
nozzle of If -in. diameter , steam pressure averaging 120 lbs. and
water pressure 110 lbs ., a distance of .178 feet was reached . With
a If in. nozzle and a water pressure of 90 lbs., the steam averaging
110 lbs., the water was thrown to a distance of 172 feet. The vertical
height could not be measured , but ranged from 150 to 160 feet
upwards . With four nozzles, three of f in. and one of f-in. diameter ,
splendid streams were thrown , as also with two of f in. and three
of f in . In pumping from a depth of 21 feet, measuring to the
surface of the water , the pumps fetched instantly without priming ,
and the engine worked well and steadily with steam of 100 lbs.

'o

Fig . 34. Merry -weather and Field ’s Floating

0]

Steam Fike Engine , 1865.
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The cubic contents of the pumps , deducting rods, were 4'6 gallons
per revolution , and with 101 revolutions , in one minute the engine

fo o
k> o

(6 o o

ft

sm

Steam
Stationary
Engine
's
Field
Fiee
AIerryweather
Fig
35
1865
and
,.

threw 69'45 cubic feet = 434 -06 gallons, as measured in a tank pro¬
vided with a gauge , so that the exact quantity could be ascertained .
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The delivery outlets of the pumps were obliged to be made to fit
the Liverpool gauge, and were consequently smaller than the size
used by the makers , which certainly did not add to the efficiency of
the engine .
In the same year Mr. William Eoberts constructed a steam fire
engine for Hong Kong , which was an exact duplicate of the
‘ Excelsior ’ in all respects , except that brass tubes were used in
the boiler in place of iron .
At a trial of this engine the following results were attained , the
time , &c. being carefully noted by the author . Everything about
the engine was perfectly cold, and the fire was laid without any
naphtha , ‘ turps ,’ or other ‘stimulants ;’ shavings , dry deal, and
coals only being used, as under the ordinary circumstances of fire
duty .
In 45 sec. the gauge started , in 3 min . 5 sec. steam 5 lbs., and
in 9 min . 32 sec. the engine was at work with 100 lbs. steam,
nozzle to a height of full 160 feet.
throwing through a
The engine was a very fine piece of workmanship , well designed
for strength and efficiency, with the minimum of weight, and in
all respects calculated to bear out the reputation the maker has
established for turning out a first class job .
The following is a list of the land steam fire engines made by
Mr . William Eoberts , with the years in which they were made ,
the general particulars of them , and the names of the purchasers :—
Engine

Date

tons cwt. qrs. lbs.

. 1862 7
‘Princessof Wales’ 1863 1

10
19

2
1

‘ Excelsior ’ . . . 1865 1
1865 1
No. 4 .

11
11

2
1

Self propeller .

No. and
No. and
diameter of diameter of
pumps.
cylinders
Gallons
of
nozzle
. Diameter
per
min

Weight

800
270

0
4

0 320
14 350

Purchasers

in. No. in. in . No. in . in .
H 21 67 Xx 12
2 9£ x 8 C. J . Mare and Co.
13 1 9* x 6i With the L.F.E.,
n
at Tooley Street
Brazilian Govern.
1 7 x 13
P. and O. Comp.
1 7 X 13J
”

The following list gives the date when each firm named commenced
to build land steam fire engines , to be drawn by horses, and the
total number of such engines made by them in England and Ireland
up to the latest moment :—
built
Braithwaite and Ericsson
G. Rennie and Sons
Shand, Mason, and Co. .
.
.
J . Skekleton .

.

Date
. 1829
. 1856
. 1858
. 1860

1861
1862

Merryweather and Sons
William Roberts .

.
.

T. W. Cowan
J . W. Gray and Son

. 1863
. 1863

Number

. 5
. 1
. 60 of all kinds.
. 1 the first Irish steam fire engine.
. 17 and three floating engines.
. 5 one self propelled, and one
floating.
. 1
. 1

