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those in the neighbourhood , it will be the wisest and cheapest course
either to send the engine at once to the makers , or else give such
plain information to them as will enable the proper person and
materials required to be sent , and the engine put to rights as
quickly as possible and without loss of time .
In many cases it may happen that the regular makers of these
engines reside at great distances from the place where they are
in use, and as it will often happen that what may be required to
be done in the way of repair or adjustment is of too slight or simple
a character to render it desirable either to send the engine that
distance , or make it worth while to have a skilled workman sent to
the place ; to prevent the delay and expense attendant on either
course, it is desirable , therefore , if there be any one ordinarily
skilled in mechanics, or moderately acquainted with them and of
an ingenious turn , that he should study their principles , mode of
construction , &c., by which means it will be found that he can
easily put such matters right .

CHAPTER XI .
TRIALS OF STEAM FIRE ENGINES.
The

following

pages

contain

the public

competitive

trials

of steam

fire engines that have taken place in Europe , with the originators
of them , the prizes contended for, the results of the trials , the
awards, and the particulars of the engines and names of the
builders .
The first public competitive trial of steam fire engines in England
was that at the International Exhibition of 1862, when three
steam fire engines, by English makers , were tried in Hyde Park ,
the prize being a medal .
This competition was got up by the jury of Class VIII . of the
Exhibition .
The second public competitive trial was the celebrated affair
at the Crystal Palace in 1863, during the month of July , in which
three days were occupied. Ten engines by English and American
makers competed , which were divided into two classes : 1st class,
large engines not exceeding 60 ewts., and 2nd class, not exceeding
30 cwts. In the 1st class the best engine was to get 250L, and
the next 100?. In the 2nd class the best was to get 250?., and
the next 100?.
Q 2
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This affair was got up by those connected with the London Fire
Engine Establishment .
The next public competitive trial was that at Middleburg in 1864,
when the prizes were a gold medal and 500 francs for the best
engine , and a silver medal and 200 francs for the next best engine .
Two English engines competed .
This affair was got up by the Dutch Society of Arts.
The fourth public competitive trial was that at Rotterdam in
the same year , got up by the Town Council, in order that they
might purchase the best engine for the use of the town. Two
English engines competed .
The fifth public competitive trial was that at Cologne in 1865,
when the only prize contended for was a money one of 500 thalers
for the best steam fire engine.
This affair was got up by the parties connected with an Inter¬
national Exhibition held there .
Four engines competed , two English , one American , and one
German made in Hamburg .
Amongst all that has yet been done, there is a great want of
reliable information as to the comparative value of steam fire
engines , there being in existence no comparative experiments
conducted in a scientific and impartial manner which might tend
to award to one system or another its relative degree of superiority ,
and so to lead to a determinate conclusion respecting this important
point . The attention lately given to the question has been biassed
by prejudice , party spirit , or egotism, and consequently has not
only failed in the desired object , but has tended to further increase
the range of existing error .
In saying this nothing but facts are stated ; for when it is seen that
the trials and committee of 1863 were originated by and included
amongst them the secretary and superintendent of the London
Fire Engine Establishment , whose patronage and aid is exclusively
given to one firm, both by orders and recommendations , it is
manifest , both theoretically and by what actually was seen at the
£trials ,’ that though they might have done their best, yet the bias
could not be overcome ; and it was plainly seen by all practical
and disinterested men , that trials of this sort , to be of any reliable
value , must be undertaken and carried out by parties of a totally
different description .
At the International Exhibition of 1862 two steam fire engines
only were exhibited , one being a small 5 horse power, with a rotary
pump , by Messrs. Lee and Lamed of New York , the engine
throughout being a most beautiful specimen of workmanship ; and
the other engine being the ‘ Deluge ,’the first steam fire engine for
land service constructed by Messrs. Merryweather and Sons.
The jury proposed to try some experiments with these two
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engines, but Mr . \V. Lee, who had come over with the engine,
positively refused to have it tried ; consequently , in order to get
some to try with, two of the engines in use by the London Fire
Engine Esvablishment were brought up to the Park on the morning
of the trial , but neither of these engines had been in the Exhibition .
On the 1st of July , 1862, the jury of Class VIII . in the Inter¬
national Exhibition had a trial of steam fire engines at the
Serpentine in Hyde Park . They invited a general assembly of the
makers , including Mr. Lee, of the firm of Lee and Larned , of New
York , the well known steam fire engine makers ; but this gentleman
refused to compete, alleging that none of those who composed the
committee were qualified to pass an opinion on the subject, and
that the tests proposed were of no avail. However, on the day
appointed , Messrs. Shand and Mason brought two of their engines,
which were in use by the London Fire Brigade , one large and one
small, and Messrs. Merry weather and Son brought their engine,
the ‘ Deluge,’ the first land steamer they had made, and which,
though placed in the Exhibition , was still under proof by them .
For testing the engines, water targets were constructed , which
consisted of hoods made of canvas, with a circular opening of six
feet in diameter , which was considered to be the utmost limit to
which a jet could spread without being dissipated into spray, and
so becoming useless when projected on a fire.
These targets were elevated on a horizontal cross pole, which was
raised to any required elevation on posts erected for the purpose .
To each target was attached a tail or shoot also of canvas, through
which the water which struck on the inside of the target was dis¬
charged into a gauged trough or tank which stood below, and in
which the quantity delivered was read off from a graduated index .
A space of ground was marked out and railed off on the south
side of the Serpentine , posts were erected, holes for the suction
were dug , and handrails , spars, water targets , gauged tanks , blocks,
halliards , and other gear were provided . Working lists were pre¬
pared beforehand to facilitate and methodise the entries of par¬
ticulars . The manual engines were worked by a party of 200 of
the Guards , who attended for the purpose . The following are the
particulars of the trial of the steamers :—
The boiler of each engine was filled with cold water from the
Serpentine , the fires laid, and all three engines were to light up at
the same moment , commence working so soon as they had a steam
pressure of 100 lbs. on the inch, and throw water into tanks placed
at a distance of 60 feet. At a given signal all the fires were lighted ,
and the first engine to gain the required pressure was the ‘Deluge,’
of Merryweather and Son, which had the required steam pressure
in 11 min . 50 sec., but was 2 min . 50 sec. longer before throwing
water , as the suction drew air ; in spite of this delay, however, it,
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filled a 500 gallon tank in 17 min . 15 sec. from lighting the fire ;
or filled the tank of 500 gallons in 2 min . 15 sec. the first time , and
in 2 min . 50 sec. the second time .
In 6 min . from lighting the fire steam was shown at the gauge
cocks, and in 7 min . 15 sec. steam pressure was 5 lbs. on the square
inch . The following are the times of raising each 10 lbs. up to
100 lbs., at which they started to work :—■
min. sec.

In 8
9
9
10
10
10
11
11
11
11

0 steam pressure per square inch 10 lbs.
0
20 „
30
30 „
5
40 „
30
50 „
50
60 „
10
70 „
25
80 „
40
90 „
50
100 „

During the trial with this engine two contretemps occurred
whilst working . First , the nut on the end of the piston rod, used
to attach it to the piston, became unscrewed, and bumped the cover
of the cylinder , necessitating the stoppage of the engine so that
the cover might be taken off and the nut screwed up ; this was
done, and the engine again started and worked satisfactorily for some
time , until the sluice valve of one of the deliveries was shut by
some one, which caused the brazed seam of the copper pipe used
for this purpose to split open—as frequently happens to the feed
pipes of locomotive engines made in a similar manner —and thereby
occasioned such an escape of water as rendered it unwise to continue
at work in competition . The engine was kept working, throwing a
large quantity of water at a low pressure through a nozzle of 2" in
diameter for the remainder of the day. For this copper pipe a cast
gun metal one has been substituted with great advantage . So un mistakeable ,'however, were its powers whilst working, that the com¬
mittee remarked that it ‘worked well, and threw an admirable jet .’
Mr . J . Bourne , C. E ., in one of his latest productions , entitled
‘ Ilecent Improvements in the Steam Engine ,’ in which he devotes
some few pages to steam fire engines , says : ‘ This experiment only
confirms the anticipations which might have been reasonably
formed from the distinctive features of the two engines placed in
competition ; and there can be no doubt that , on the whole, engines
without a crank will be found more liable to derangement than
those which are provided with that valuable appendage .’
It may be remarked that this experiment about as much proves
anything relating to the ‘ distinctive features of the two engines ’
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as that the cross on the top of St. Paul ’s was the cause of the
accident ; and his statement is a convincing proof of the truth of
the remark , that ‘non cuilibet professori in arte suu credendum ,’
more especially when it is seen that in attempting to describe a
steam fire engine , he actually gives the description of a steam
carriage for use on common roads ! Had Mr. Bourne had any
personal experience of the working of the steam fire engines at
the London fires, it is pretty evident to anyone who knows anything
about it that he would meet with results of a totally different
character to the ‘anticipations ’ which he has so ‘reasonably formed.’
The next engine to get steam of the required pressure was the
large one of Stand and Mason, which had steam in 18 min . 30 sec.
from the match being applied , and in 3 min . 15 sec. filled the 500
gallon tank the first time , and in 3 min . the second ; this tank being
on the lee side of the one the ‘ Deluge ’ had been throwing into .
This engine was nearly put hors du combat during the trials by a
handful of greasy waste which was found stuck in the suction pipe,
and after some delay was removed .
The small engine did not get steam for above 30 min . after the fire
was lighted , and in this case the chimney was found to be plugged
up with firewood ; but it worked very well, excepting the violent
priming of the boiler , in which for many minutes at a time it
was impossible to find where the water was.
The ‘ summary ’ of these trials , as given by the committee , is as
follows :—
‘ Messrs. Merryweather and Sons have produced , at a price of
700?., a steam fire engine , weighing, according to the makers ’
account , 65 cwts., with jets and lamp , but without water , coals, suc¬
tion pipes, hose, or other gear, and capable, ‘ if no accidents occur,’
of throwing in an available stream the following average quantities
of water per minute :
Distance

Angle

Quantity

61 feet
85 „

10°
21

230 gals.
124 „

Messrs. Shand and Mason have produced an engine , at a cost of
650?., weighing, according to their statement , 55 cwts., with jets
and lamps , but without water, coals, suction pipes, hose, or other
gear , and capable of throwing in an available stream the following
average quantities of water per minute :
Distance
61 feet
63 35
82 55
85 55
102 33

Angle
10 °
18
14
21
11

Quantity
250 gals.
165
53
172 33
137 53
94 33

232

FIRES , FIRE

ENGINES , AND FIRE

BRIGADES .

Messrs. Shand and Mason have also produced , at a price of 3701., an
engine which, under the same conditions , weighs 35 cwts., and is
capable of throwing in an available stream the following average
quantities of water per minute :
Distance

61
63
82
85

feet
„
„
„

Angle

10°
18
14
21

Quantity

142 gals.
133 „
56 „
27 „

They further state that both these engines worked well, and
continued throughout the day working without accident . The
large engine worked through a 1J in. nozzle, with steam at 90 lbs.
on the inch in the boiler , and 90 lhs. on the inch pressure in the
air vessel, during a period of 63 minutes .’
In concluding , they say : ‘ The results of these trials show that
although something has been done towards making a really ser¬
viceable steam fire engine , still much yet remains to he accom¬
plished . These results show that a decided advantage is obtained
in working fire engines by steam as compared with manual power,
but there appears on the part of all the makers a decided tendency
to run their pumps too fast. The committee would also draw
attention to improvements which may be made in many mechanical
arrangements , viz., in the size of the suction pipes, the supply
chambers , and the valves, so as to give the greatest facility for
feeding the pumps and preventing the return of the water .’
In the remarks of the committee respecting the ‘ Deluge ,’ it will
he seen, they say, ‘if no accidents occur,’the engine will throw, &c.
Now it is difficult to see ivhy this remark should have been made,
or what it means. Everybody knows that anything and everything
in machinery go right ‘ if no accidents occur ;’ therefore this
remark may be set down as perfectly uncalled for, and quite as
much applicable to the other engines as to this one. True , there
are varieties of occurrences which may or may not be £accidents ’
(such as cotton waste, shavings, and firewood getting into suction
pipes, valve boxes, and chimneys , to which some engines seem
peculiarly liable ), according as they may chance to occur to one
maker or the other .
The author having carefully noted the time at all the various
trials he has been at , including the above, using a stop watch which
records with perfect accuracy to fractions of a second, and was
especially constructed for experiments of this sort, where great
truth and exactness are required , he has preferred to give the times
as noted by him , and which were verified as correct by various
engineers present , to those published by the committee , as they

233

TRIALS OF STEAM FIRE ENGINES .

vary from those he has recorded .
that —

At these trials it has been seen
m. s.

Merryweather’s ‘Deluge ’ filled the 500 gallon tank the first time in 2 15
. 2 60
.
.
.
.
.
.
.
and the second time in
. 3 15
Shand’s large engine filled the 500 gallon tank the first time in
3 0
.
.
and the second time in

Therefore , if the mean be taken of the two experiments in filling
the tank by each maker , we shall arrive at fair and correct results
as to the number of gallons of water thrown by each engine per
minute during the trial . These results will be found to coincide
perfectly with the proportionate results attained in regular work,
and satisfactorily ascertained to be so by parties well able to see
and judge of these matters ; therefore one is completely at a loss
how to arrive at the conclusions and also at the results of the
somewhat elaborate calculations of the committee on this point .
The author has taken the liberty of giving the correct results of
these trials from his own notes, verified by engineers present at the
time ; and it will be found from the work done in the times noted
above that —
gals .

m . s.

Merryweather ’s engine, throwing 500 in 2 15, delivered 222-22 gals, per min.
177 93
„
2 50
500
„
„
. 200'07
Mean result
Shand’s large engine, throwing 500 in 3 15, delivered 153-84 gals, permin .
„
166-66
„
3 0
500
„
„
„
. 160-25
Mean result

From this it will be seen that at a distance of 61 feet, with an
elevation of 10°, Merryweather ’s engine will throw into the tank
12,000 gals, per hour , ‘ if no accidents occur,’ and that Shand ’s
large engine would throw 9,615 gals, per hour , ‘if no accidents
occur ’ also.
It will be seen that the committee failed to record the steam
pressure , water pressure , number of revolutions or strokes of
engines or pumps per minute , or diameters of nozzles used by the
engines, except in the 63 minutes ’ trial ; consequently , as data on
which to found either reliable or useful comparisons, the whole are
entirely worthless .
The following are the awards made by the Jury of the Inter¬
national Exhibition of 1862, for the different fire engines exhibited :
Lee’s steam fire engine , be it observed, not having been worked
in the trials of the other steamers :—
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Description
of Fire
Awards
Engine

Names of Makers

Fowke

Manual

Kurtz

Manual

Lee .

.

.

.

Steam

Letestu

Manual

Merryweather (deco- 1
rated by Casentini ) J
Roberts
Shand and Mason

Manual
Manual
Manual

BRIGADES .

Remarks

/ As inventor . Engine well adapted
\ for military purposes.
Hon.men. / Compactness, simplicity, and good
\ performance.
Medal f Ingenuity of design and good work\ manship .
Medal /Excellence of construction, durability ,
^ and good workmanship.
Medal /Improvements in design, good work\ manship , and performance.
Medal
Ingenuity of design.
Medal / Good workmanship and excellent per \ formance.
Medal

Summary .
English

. of Engines in the building .
, Makers of engines .
.
.
.
, Engines offered for trial .
, Medals awarded .
.
.
.
, Honourable mentions
, Steam fire engines exhibited in the ''
building
Steam engines from the Exhibition |
tried
.
/

37
10
15
4
0
1

Foreign
6

5
3
2
1
1

Total

43
15
18
6
1
2

In the month of July 1863, three field days, or ‘trials ’ of steam
fire engines , open to all the world, were commenced at the Crystal
Palace , at Sydenham , and lasted from the first to the third of that
month . The steam fire engines present were ten in number , seven
by English makers and three by American ; two of the latter having
been sent by the Amoskeag Company, the largest makers of these
engines in America ; and the third belonged to and was brought
over by one of the New York fire companies on their own account,
but the engine was made by the firm of Lee and Larned .
These ‘trials ’ were originated by the parties connected with the
London Fire Engine Establishment , who organised a committee ,
and got together a fund for the purpose of giving premiums to the
exhibitors of such steam fire engines as should prove upon trial to
be the most efficient for the purposes for which they were con¬
structed .
The most noticeable feature in the constitution of this com¬
mittee , was the entire absence of any person, Englishman
or foreigner , at all acquainted with the working or manufacture
of fire engines : such, for instance , as Mr. John Braithwaite , C.E.,
the inventor and maker of the steam fire engine'; Mr. P . E . Hodge ,
C.E ., who made the first steam fire engine in America ; Mr. Win.
Baddeley , C.E ., one of the oldest and most experienced men in
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London in respect to manual fire engines, their working and
requirements , &c., and some others who might be mentioned : and
many remarks and comments were made thereon , but the public ,
hoping to see some reliable and valuable facts brought forward as
the resut of these trials , overlooked the above deficiency.
The chief points to which this committee proposed to direct
their attention , in addition to the consideration of cost and weight ,
were those relating to the general efficiency of the machines as
fire engines, combining , among other points of excellence, rapi¬
dity in raising and generating steam ; facility of drawing water ;
volume thrown ; distance to which it can he projected with the
least amount of loss ; and simplicity , accessibility, and durability of
parts .
The engines were divided into two classes ; the large class con¬
sisting of those weighing over 30 cwts. and not exceeding 60 cwts. ;
and the small class of those not exceeding 30 cwts. The prizes
offered were 2501. for the best engine, and 100/. for the second
best in each class. The rules laid down by this committee , and
the terms on which the makers were to compete, were as follows,
taken from the first of the printed programmes distributed by the
committee ; and being authentic and historical documents , the
author has preferred , even at the risk of repetition , to give each
of them that was published prior to the trials taking place :—
‘ Trial of Steam Fire Engines .
‘ Fire engine makers , mechanical engineers , and others , are
hereby informed that a fund has been subscribed for the purpose
of giving premiums to the manufacturers of such steam fire engines
as shall upon a trial prove to be the most efficient for the purposes
for which they are constructed ; the arrangements for this purpose ,
the conditions on which the several manufacturers will be ad¬
mitted to competition , and the award of the premiums will be
carried out by a committee .
‘ The committee hereby offer the following premiums for the
best steam fire engines, to be tested in London on the 1st of July ,
1863.
‘ The engines produced for trial will be divided into two classes ;
the small class consisting of those not exceeding 30 cwts. ; and the
larger class of those exceeding 30 cwts. and not exceeding 60 cwts. ;
these weights not including coal, water , hose or other gear .
‘ The premiums at present offered are 250£. for the best engine,
and lOOi. for the second best in each class.
‘ The committee hope it will shortly be in their power to open a
third class, which will include self propelling engines, without
reference to weight .
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‘The chief points to which the committee purpose to direct their
attention , in addition to the considerations of cost and
weight, are
those which relate to the general efficiency of the
machines as fire
engines , combining , among other points of excellence,
‘ Rapidity in raising and generating steam ,
‘ Facility of drawing water,
‘Volume thrown
,

c Distance to which it can be projected with the
least amount
of loss,
‘ Simplicity
, accessibility
, and durability of parts.
‘ All manufacturers who wish to compete for
prizes will be
required to lodge with the committee , by the 1st of May,
the sum
of ten pounds for each engine which they wish to
bring forward,
and these sums will be returned to them in full when
tive engines are produced for trial on the 1st of July . their respec¬
‘ The following particulars must be supplied to
the committee
by the 1st of May, viz. :—
‘ Size and number of cylinders ; stroke of pistons ;
ordinary
number of strokes per min . ; weight of engine ; description ,
size, and material of boiler ; quantity of water
contained in
boiler when at work ; steam space ( cubic contents ) ;
firebox
surface ; tube surface ; total heating surface ; mode of feeding
boiler ; ordinary working steam pressure ; description
suction valves ; size of do. ; material of do. ; lift of do.of;
area of do. ; size of suction pipe ; size of ordinary
hose
used ; description of delivery valves ; size of do. ;
material
of do. ; lift of do. ; area of do. ; cost of engine
gear .
‘In addition to the above
, the committee will without
be happy to
hear any further descriptions or explanations , with
drawings and
diagrams , which manufacturers may wish to give
concerning
their
respective engines.
‘ Each engine must be provided with a steam
pressure gauge ,
water pressure gauge, and counter ; and it will be
necessary to
lodge the pressure gauges with the committee , in order
that they
may be tested three days previous to the trial . The
gauges
will
be returned on the morning of the trial .
c As far as practicable , the following tests , among
others , will be
applied :—
‘ Consumption of fuel ; ditto of water ; time of
raising steam
from cold water to a pressure of 100 lbs. on the square
inch ; weight
of engine ; greatest depth from which water can
be drawn ; greatest
quantity which can be delivered at certain heights and
under varying circumstances , such as through one or distances
twenty five
or any intermediate number of 40 feet lengths of
hose ; greatest
height to which water can be projected from the
ground level ;
control which can be exercised over the engine, as to
the number
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of strokes under varying circumstances : the mode of applying
this test will be to attach nose pipes of various sizes to the end of
the hose, at the same time observing that with each size the engine
delivers the theoretical quantity of water due to the number of
strokes or revolutions made .
f In order to carry out these trials with perfect uniformity and
fairness, the committee have decided on providing the nose pipes,
which will be all of one pattern . It will therefore be necessary for
proprietors of engines to supply themselves with branches such as
those at present used in the London Fire Brigade, and during the
trial they can obtain from the committee any nose pipe they wish.
The committee will provide a strong rail for a rest, to which the
branches may be attached during the trial , and manufacturers will
be at liberty to lash to their respective branches a spar or any other
contrivance which may assist in giving a correct delivery of water ;
the desire of the committee being to apply the whole of the test to
the engines, and as little as possible to the men.
‘ Although

it

is

the

intention

of

the

committee

to carry

out

as

far as practicable the foregoing tests , it is probable that circum¬
stances may necessitate some variation . It is therefore to be
distinctly understood that the committee reserve to themselves the
power of adding to, or omitting or altering the whole or any por¬
tion of these regulations ; and each manufacturer or exhibitor ,
before his engine can be admitted to the competition , must sign
an agreement binding himself to submit to the decision of the
committee , which on all points will be final and without appeal .’
A few days before the 1st of July , the committee issued a final
programme , containing the rules to be observed, the tests to be
applied , the conditions of the competition , &c., by which the
exhibitors were to be bound , but the committee reserved the
right of making any alterations they might please. The following
are the particulars , extracted from one of the copies circulated by
them , which apply particularly to the trials :—
‘ Programme

of Trials

at Crystal

Palace

.

‘ Each engine must be provided with a steam pressure gauge ,
a water pressure gauge, a counter , and a glass water gauge , or
some other efficient apparatus , to ascertain the level of the water
in the boiler ; and it will be necessary to lodge the pressure gauges
with the committee , in order that they may be tested , three days
previous to the trial . The gauges will be returned on the morning
of the trial .
‘ As far as practicable , the following tests , among others, will
be applied :—Time of raising steam from cold water to a pressure
of 100 lbs. on the square inch ; weight of engine ; drawing water
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from a considerable depth ; greatest quantity which can be
delivered at certain heights and distances under varying cir¬
cumstances , such as through one or twenty five or any inter¬
mediate number of 40ft . lengths of hose ; greatest height to
which water can be projected from the ground level ; control
which can be exercised over the engine as to the number of
strokes under varying circumstances : the mode of applying
this test will be to attach nose pipes of various sizes to the
end of the hose, at the same time observing that with each
size the engine delivers the theoretical
of water due to
the number of strokes or revolutions madequantity
.
‘ In order to carry out these trials with perfect uniformity and
fairness, the committee have decided on providing the fuel (Welsh
coal) and the nose pipes, which will be all of one pattern .
It will therefore be necessary for proprietors of engines to sup¬
ply themselves with branches such as those used in the London
Fire Brigade , and during the trial they can obtain from the
committee any nose pipe they wish. The committee will provide
a strong rail for a rest , to which the branches may be attached
during the trial , and exhibitors will be at liberty to lash to their
respective branches a spar, or to use any other contrivance which
may assist in giving a correct delivery of water ; the desire of the
committee being to apply the whole of the tests to the engines,
and as little as possible to the men .
‘ One of the principal

objects

to be ascertained

concerning

the

engines exhibited , being to define the quantity of water which
each can project through the atmosphere to certain heights and
distances , the committee will prepare a set of water targets
and tanks , arranged in such a manner that the water can be
measured after delivery . The targets will consist of canvas hoods
with circular openings of 6 ft. in diameter , having attached to
each a tail or shoot through which the water will be conducted
into a gauged tank standing below, from which the quantity deli¬
vered within the opening of the target can be read off by means
of a graduated index.
‘ A space will be set apart for each engine , and only five persons
will be allowed inside tliis space, and exhibitors and their assist¬
ants will not be permitted to leave the ground allotted to them , or
to interfere in any way with the arrangements of the committee .
‘ The engines will be weighed in the Crystal Palace , in complete
working order, but without coal, water , hose or other gear .
‘ The committee will test the boilers for pressure , on the ground ,
by means of a force pump , to the extent of one half more than
their usual working pressure ; and when this has been done they
will arrange the safety valves so that the usual working pressure
shall not be exceeded.
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‘ The trials will be conducted as nearly as possible in the follow¬
ing order :— On the morning of the 1st of July the engines must be
in the places assigned to them by 7 o’clock.
‘ The committee will assemble at the Crystal Palace at 10 A.M.,
and will first proceed to examine the drawings , specifications,
plans , &c., furnished by the exhibitors ; after which they will
examine the engines, with cylinder covers off, pump valve boxes
open, and the boilers and fire boxes empty .
‘ The engines will then be put together and got ready for work,
with the fuel laid , and at a signal given by one of the committee
appointed for this purpose , the fires will be lighted .
‘ Each engine will commence working as soon as the gauge
indicates a pressure of 100 lbs. on the square inch.
‘ The time occupied in the several trials will be taken by
members of the committee , or persons specially appointed for the
purpose , by whom also the gauges in the tanks will be read off.
‘ The depths from which the water will be drawn, will be about
18 ft., and about 4 ft. 6 in. below the level of the ground .
‘ No. 1. At the first trial the engines will deliver 1,000 gallons
of water into the targets , distant from the nozzle about 60 ft.
horizontally , and 30 ft . vertically , or at a true distance of about
67 ‘ft. at an angle of 27 deg. from the horizon .
‘No. 2. At the second trial the targets will he distant 60ft . and
40 ft. high, a true distance of 72-ft. at an angle of 34 deg.
‘ No. 3. At the third trial the distance will be 80 ft. and the
height 30 ft., a true distance of 85 ft. at an angle of 21 deg.
‘ No. 4. At the fourth trial the distance will be 80 ft. and the
height 40 ft., a true distance of 89 ft. at an angle of 27 deg.
‘No. 5. At the fifth trial the distance will be 100 ft . and the
height 30 ft., a true distance of 104 ft. at an angle of 17 deg.
‘No. 6. At the sixth trial the distance will be 100ft , and the
height 40 ft., a true distance of 108 ft . at an angle of 22 deg.
‘ At each of the foregoing six trials 40 ft. of delivery hose will
be used.
‘ No. 7. At the seventh trial the engines will be tested with
considerable lengths of hose, and nozzles of various sizes.
‘ No. 8. At the eighth trial each exhibitor will be allowed to
display his engine in any way he pleases, and the committee will
have pleasure in commenting on the respective performances
according to their discretion . A period of fifteen minutes will be
allowed for this trial .
‘No. 9. At the ninth trial the engines will be worked into
targets placed as in No. 6, and will continue to work during the
pleasure of the committee ; the quantity of water being carefully
measured as before. It is intended that this trial shall last at
least two hours .
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‘ It is also the intention to test the exact height to which each
engine can project water from the ground level.
‘The engines will be tested for theoretical quantity with and
without nozzles.
‘ Although it is the intention of the committee to carry out as
far as practicable the whole of the foregoing tests , it is probable
that circumstances may necessitate some variation . It is there¬
fore distinctly to be understood that the committee reserve to
themselves the power of adding to, omitting , or altering the whole
or any portion of these regulations . Each manufacturer or
exhibitor , before his engine can he admitted to the competition ,
must sign an agreement binding himself to submit to the decision of
the committee , which on all points will be final and without appeal .’
The ‘ Practical Mechanic’s Journal ’ says : ‘ The last clause in the
regulations certainly appears in our judgment a most extraordi¬
nary one. The words make the committee perfectly absolute , and
certainly place all the competitors completely at their mercy , to
an extent that we think quite unnecessary and unjustifiable .’
To compete at these so called engine ‘trials ,’ ten engines were
entered , three of which were made in America, and brought over
especially for the competition ; one was made from an American
design, under the personal superintendence of the designer , in
England ; and the remaining six were made from English designs
by English makers . The engines were divided into two classes ;
the large class, comprising those over 1^ ton , and not exceeding
3 tons ; and the small class, comprising those not exceeding 1^ ton .
In the large class the following engines were entered :—
‘ Sutherland ,’ double horizontal cylinders and pumps , built
and entered by Merryweather and Sons.
Large engine , double horizontal cylinders and pumps , built
and entered by Shand , Mason , and Co.
‘ Sabrina ,’ double horizontal cylinders and pumps , built and
entered by Lee and Larned .
‘ Victoria ,’ single vertical cylinder and pump , built by the
Amoskeag Company, U.S.A., and entered by Butt and Co.
‘ Princess of Wales,’ single vertical cylinder and pump , built
and entered by Wm . Roberts .
‘ Manhattan ,’ single vertical cylinder and pump , built by Lee
and Larned , New York .
An engine , single horizontal cylinder and pump , built and
entered by Gray and Son.
In the small class the following engines were entered :—
‘ Torrent ,’ single horizontal cylinder and pump , built and
entered by Merryweather and Son.
An engine , single vertical cylinder and pump , built and
entered by Shand , Mason, and Co.
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‘ Alexandra ,’ single vertical cylinder and pump , built by the
Amoskeag Company, U.S.A., and entered by Wellington
Lee and Co.
Full particulars of the proportions of these engines will be
found in the chapter on the construction of steam fire engines .
The preparations for the trials in the grounds of the Palace
consisted of a scaffolding on which the canvas hoods or targets for
the engines to throw into were suspended , and wooden tanks into
which the tails or shoots of the hoods were led to conduct the
water ; a set of rails , to or against which the branches of the engines
might be either lashed or held ; the water temple , wrapped round
with canvas, into which, at the great trial for delivery of 16,000
gallons, the engines were to throw, and in order to gauge the exact
quantity , a gauge glass graduated into inches was provided
attached to the tank of this water temple ; and last, but not least ,
a convenient refreshment tent , together with the necessary adjuncts
for strengthening the committee in carrying out their arduous
undertaking .
The portion of the grounds selected as the scene of the trials
was the bed of the cascades from the lower basin up to the water
temple at the top , which temple was used as the target at the two
hours ’ trial through 400 feet of hose, lifting the water from the
depth of 16' 4", where the base, forming a tank holding some
16,000 gallons, had to be filled.
The engines announced for competition were all well to time , a
portion having been in London for many days before, and some
w«re taken to the Palace the day previous , but others did not
come down until very early on the morning of the first day of the
£trials .’
The ‘ Manhattan ’ and the 'delegation , in the hands of the London
Fire Engine Establishment , arrived at the Crystal Palace on the
30th of June ; and the engine having been weighed and the boiler
tested , was declared all right , and was then to be removed to the
portion of the grounds set apart for the trial . Instead of the engine
being taken by the easiest and nearest way to this point , it was
taken round by the north tower, where there was a steep incline ;
but when it reached the top of the incline , and began to descend,
the weight overpowered the men in charge of it , and the man of
the London Fire Engine Establishment , who had hold of the pole,
was unable to guide it, and it ran away down the incline , and, at a
point where the road curved , ran into a tree and capsized, smashing
the engine and severely injuring the fireman before alluded to.
The force of the blow knocked off the fore carriage , broke one
of the fly wheels, and cracked the other , turning the engine com¬
pletely upside down, thus leaving the engine the night before the
trials in a most crippled condition . The delegation who brought
R
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the engine over, however, would not be beaten ; and , procuring the
assistance of some labourers , set to, to try and get the engine into
condition for the next day’s trial . By dint of great exertions they
succeeded in doing so, so far as to have it on the ground in time ,
and thus prevent losing the entrance fee. At this stage of the
proceedings it was objected that the accident might have caused
the engine to have become dangerous and unsafe to work, and that
therefore it ought not to be tried at all. However , after much
discussion, it was resolved to prove the boiler ; and accordingly ,
with a laudable desire to prevent injury to the public , and which
has been shown on numerous occasions, the superintendent of the
London Fire Engine Establishment proceeded to test the boiler
with a water pressure of 250 lbs. on the inch , and double the
pressure required ; but the engine , injured as it was, stood the test
well.
The dilapidated condition of the engine , when tried to be set to
work, was well described by one of the reporters present , who
remarked : ‘ The New York engine , the “ Manhattan ,” to which
the accident happened on Tuesday , was in position , though much
battered by her fall. Shorn entirely of her fore carriage , the whole
of which had been knocked to pieces, she looked as forlorn as might
be imagined . Her sheathing and brasswork were all crushed like
a tin dish cover, and one of her fly wheels was broken quite away
from its axis, leaving short stumps of iron to represent the spokes.’
On starting to work the next day, the steam rose to 45 lbs. on
the inch in 13 minutes 9 seconds, the engine being started so soon
as it could move, and fetched the water from the 16' 4"
depth instantly , throwing a good jet from a 1| " nozzle, even
when working slowly, to see that all was right ; but so soon
as the speed increased , and was getting towards its usual working
rate , the cracked fly wheel gave out, and the engine had to be
stopped and withdrawn from further competition , having had the
fire lighted just 45 minutes 5 seconds. From what was seen of
this engine at the Palace , and subsequently , after it was patched
up , at the trial at Shadwell, there is every reason to believe that
the contest between it and the ‘ Sutherland ’ would have been very
exciting and of great practical interest . The Americans who were
present say of it unanimously , ‘ That had there been a fair trial
and no “ accident ,” the “ Manhattan ” would have been successful
even against the rules , regulations , and prejudices of the English
committee .’
The engines being all in their respective positions, with the
required number of attendants , hose laid out , and each carefully
divided from the next engine by ropes, the fire boxes, pumps , &c.
of each engine were examined to see that all was right , and the
material used in laying the fires ready for lighting inspected to see
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that no naphtha , oil, or other ‘ stimulants ’ had been used, after
which each competitor was allowed to lay the fire of his en'gine
in the way best suited to his views for gaining first steam .
It was stated that when each competitor had reported he was
ready to light up, so that all would be ready and able to make a
fair start together , the signal would be given by blowing a whistle,
and each would be left to make the best of it .
On the signal being given to light the fires, all started together ,
and the whistle was to be blown by each engine on attaining the
pressure of 100 lbs. per square inch . The whistle of each engine
blew in the following order, as carefully noted by the author :—
mm: sec.
10 15
Sutherland ’
in .
10 17
Princess of Wales ’ „ .
11 45
Shand ’s .
. ,, .
14
0
Sabrina ’ .
. „ .
0
17
Victoria ’ .
. „ .
In delivering 1,000 gallons of water into a tank 67 feet distant
from the nozzle, at an angle of 27°, lifting the water 4 feet 6 inches,
the following results were obtained :—
min. sec.

‘Sutherland ,’
in 19 55 from lighting the fire, steam of
Shand & Co.’s „ 24 4
„
‘Sabrina,’
„ 20 16
,,
‘Victoria,’
„ 37 24
„
‘PrineessofWales ,’ 30 41
„

lb ' .
100 was

raised, and tank filled.
„
„
,,

„
„

The gauge glass of the ‘ Sutherland ’ broke during the first trial ,
and the steam pressure in the boiler was kept down to 40 lbs. on
the inch by working with the fire door open, and keeping on the
feed to the boiler ; yet with this pressure the greatest portion of
the work was done, and the tank filled first.
On repeating this trial and noting the time occupied in filling
the tank , the following results were obtained ;—
min.

see.

‘ Sutherland ’
.
.
.
3
7
Shand ’s
.
.
.
.
3
0
‘ Victoria ’
.
,
.
3
3
‘ Princess of Wales ’ not filled ; ‘ Sabrina ’ not started .
When tried to deliver 16,000 gallons (which was the size of the
tank , as stated by the committee ) into the tank through 440 feet
of hose, at an angle of 45s, lifting the water from a depth of 16
feet 4 inches, the following results were obtained :—
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Remarks

Sutherland
lbs.

Pressure of steam at starting
Time of raising from cold
water .
.
.
.
Number of deliveries open .
Diameter of nozzles used .

Victoria Princess of Man¬
Wales
hattan

120

lbs.

lbs.

lbs.

lbs.

lbs.

M. S.
10 32

M. S.
11 21
9

M. S.

M. S.

M. S.
11 20

M. S.

2
11"
A2

91
89
16,086
H. M. S.

Time of delivering do.

Sabrina

80

lbs.

Average steam pressure
„
water
„
Number of gallons delivered

Shand

1 22 30
Filled

if & if
lbs.

96
62
12,917

90

12 30
2
13"
■
l8
lbs.

98
41
3,036

45

14 10
2
\l"
x2
lbs.

78
78
8,280

80

1
If

45

13 9
2
U"
lbs.

lbs.

75
75
9,936

not

noted

none

H. M. S. H. M. S. H. M. S. H . M. S. H . M. S.

2 0 0

1 32 35 0 46 50 2 0 0 0 45 0
Stopped Not filled Stopped
Not filled|Stopped

The ‘ Sutherland ’ lost several minutes through the bursting of
some indiarubber hose of a very inferior quality, which was used in
making up a portion of the required length of 440 feet ; and there
was also a leak in the pump, caused by a fault in the casting,
which prevented the engine showing its full powers, the makers
preferring to use a moderate pressure and take a little longer time
infilling the tank, rather than have the pump fail by giving way at
the faulty part.
Roberts’s engine worked very steadily each day, and when draw¬
ing the water from the 16' 4" lift it fetched it quickly, the pumps
not being primed, and in the first hour’s work it threw into the
water temple 20" of water, being exactly the same amount as that

thrown by the large engine of Messrs. Shand, Mason, and Co.
Shortly after this the head of one of the bolts or rivets connecting
the shaft bearings with the framing broke off, and the speed of the
engine had to be reduced to prevent a breakdown altogether.
Throughout the trials this engine worked well and steadily, having
no oscillation, no priming, and the steam and water pressure were
very evenly maintained.
The greater portion of the indiarubber hose used during these
trials was from the Factory of the North British Rubber Company,
who kindly manufactured and lent some thousand feet of it, free
of any charge. This hose was a beautiful material, and stood the
work of the three days in a most satisfactory manner ; while some
other hose, said to be made of indiarubber, and used by some of
the competitors, burst several times, and seemed to be anything
but adapted for the purpose.
On the 2nd of July the author timed the small engines as
follows:—
‘ Torrent ’ had first steam in 5 minutes 40 seconds; in 7 minutes
30 seconds= 40 lbs. ; and started to work in 8 minutes 30 seconds
with steam of the required pressure.
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‘ Alexandra ’ had steam pressure in 11 minutes 10 seconds, and
started to work in 11 minutes 20 seconds. In 61 minutes 30
seconds had filled three 1,000 gallon tanks , and leff off working.
Shand ’s started to work with required steam pressure in 11
minutes 40 seconds.
The ‘ Torrent ,’ after requiring a great deal of priming and
humouring for the space of nearly two hours, at last got the joints
and suction made airtight , and in one hour put 2-L inches more
water into the 18,000 gallon tank than was done by the ‘Alexandra .’
On the 3rd of July the ‘ Torrent ,’ in 21 minutes from lighting the
fire, had filled the first tank ; and the second was also filled in
35 minutes 10 seconds from lighting the fire, althoirgh six minutes
were lost in stoppages.
Each of the three small engines , when delivering the water
into the large tank , was worked for one hour through 420
feet of hose, lifting the water from a depth of 16' 4", the branches
or nozzles being at a distance of 56 feet from the hood, which was
placed at a height of 40 feet from the ground , and 40 feet horizon¬
tally from the branches .
In that most decisive and unmistakeable part of the last day’s
performance , that of throwing a vertical jet against the water tower,
the results were beyond question . The engines tried were the
‘ Sutherland ,’ the ‘Victoria,’ the ‘ Princess of Wales,’ and the large
engine of Messrs. Shand , Mason, and Co. ; and the following are the
circumstances under which they worked, and the results of their
working :—
The engines were placed on the gravel walk under the tower at
the Sydenham end, with the suction hose carried into the reservoir ,
through holes made for the occasion in the brick wall. The de¬
livery hose of each engine was led round to the back of the tower,
and on to the staging , so that the top of the branch pipe was some
eight or ten feet above the level of the engines on the ground ,
where the branch of each engine was lashed firmly to a cross rail ,
so as to maintain it steadily in a vertical position. All of the
branches were thus in a row, and close together , so that the by¬
standers had not the slightest difficulty in observing the results ;
the regular stories or divisions of the water tower affording an
accurate standard of measurement . The water had to be lifted
12' 4" by each engine , and forced through several lengths of hose
to the branch on the staging , whence it ascended parallel to the
side of the tower to such vertical height as the proportions or power
of the engine enabled it to force it .
The following are the engines , diameter of nozzle, steam and
water pressure , height , &c., attained by each—the time of working
being half an hour :—
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Engine

‘Sutherland*
‘Victoria’ .
‘Princess o± Wales7 .
Shand, Mason& Uo/s ,

Nozzle Steam, Water , Height , feet
average average

1^"
a

lbs

Duration

lbs. 190 & 200 25 min. ; ordered to stop
by C. P. authorities.
69
120 „ 80 „
Too much damaged in
the late accident, and
stopped working.
7/r
a 100 „ 90 „ 150 & 160 Worked well for all the
time.
13//
160
Aa 110 „ 100 „
Reached this at a spurt;
pumps became heated,
and ceased working in
a few minutes.
91

89

1 5n

At this trial for height at the water tower, which was so plain
and decisive, the official report of the committee states the height
attained by the engines of Messrs. Shand , Mason, and Co. and of
Messrs. Merryweatber and Sons to he 180 feet, but it carefully avoids
stating that the first named engine reached a height of 160 feet by
a ‘ spurt ,’ and then gave out, stopping altogether , whilst the engine
of Merryweather and Sons continued to maintain a steady stream to
the height named , and many feet beyond it, through a nozzle 1| "
diameter for full 25 minutes , until ordered to stop by the Crystal
Palace authorities , as they were drowning out the cellars. Now, it
is worthy of remark that the ‘ Sutherland ’ was obliged to be worked
throughout the whole of the three days’ trials considerably under
its full power, in consequence of a leakage in the pumps , occasioned
by a ‘ cold run ’ in the castings, which it was feared might give out
if the full power of the engine was exerted ; consequently , as will
be seen by the table , both steam and water pressures were kept
very moderate . It will be seen on referring to the report of the
committee , that this trial is the one of which they say the least ,
and make the fewest remarks or calculations .
At an experiment tried some short time after these trials , to test
the extent to which the pumps would have stood, at which the
author was present and carefully noted the results , this was shown
to have been a wise precaution ; but it would have been very in¬
teresting to have seen the powers of the engine fully developed
during the whole of the three days, when there cannot be the
slightest doubt but that the results would have been far superior .
The ‘Times,’ in speaking of the performance of the ‘ Sutherland ’
at the tower, says it ‘ threw a most magnificent column , and main¬
tained the column steadily . This was the most massive jet thrown .
This last effort was exceedingly beautiful to witness, and brought
the trials to a close. The engine maintained its speed with great
regularity , the steam never exceeding 100 lbs., and the firing was
easy, with nothing like forcing. The water pressure was between
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85 and 95 lbs. on the square inch , fluctuating of course at each stroke
of the engine, and the jet was perfectly solid and without air.’
The small engine of Messrs. Shand, Mason, and Co. started at ten

in the morning to draw the water from the 16' 4" depth , or 18
feet from suction cap of engine ; but although the pumps were
continually primed , and it was humoured in every way, it could
not fetch the water , and at eleven o’clock it was withdrawn .
At seven o’clock in the evening , when nearly everyone had either
left the ground , or was up at the trial of the large engines at the
tower, a little quiet ‘trial ’ was got up for this engine by the super¬
intendent and some others, the result of which was said to have
been that the engine instantly fetched the water from the depth of
18 feet ; and on the result of this the committee awarded it the
first prize, and stated in their report that it ‘worked well through¬
out !’ Now, as this engine was brought forward at the same time
with the other small engines, to go through the same tests they had
to do, and after one hour ’s hard work and continued attempts
could not do its work at all, it is manifest that it should not have
received a prize, or have been allowed to be ‘officially’ tried again,
and the author is completely at a loss to reconcile the remark of
the committee with the facts of the case.
If the engine had been p' rivately tested before it was brought
forward to the place of trial , so as to have seen whether it had been
all right and in working order, nothing would have been said about
it , and this would have been called a wise precaution ; but when
once they had been started together , and any one failed to ‘ come
to time ,’ as it has been well remarked , it should have been con¬
sidered disqualified, and therefore put on one side.
How often it happens that a racehorse will run exceedingly well
by itself , but gets beaten when run against others , everyone knows ;
but it has never yet been heard of a beaten horse getting up a race
by itself, in order to obtain the prize it could not win when running
with the others . This is precisely the case as it occurred at these
trials , but instead of horses there were engines ; and , in spite of the
protest of the other competitors , the prize was awarded to an engine
which, in open competition , at a given place, on a given piece of
work, had utterly failed in even starting ! !
The following are the results of the little quiet trial of Shand ,
Mason, and Co.’s small engine (as given by the committee ),which was
put in hand whilst the others were working at the tower , was placed
by the committee at the head of the table of results of the third
trial of the small engines, in their report , and from which they
awarded it the prize of 250 ?. :—
h . m. s.

Shand, Mason & Co. started at 7
Merrjwoather

Lee & Co.

& Sons

3
3 43
2 1

32
30
0

Average Average Writer
steam.
water . thrown .
lbs.
lbs.
galls.
1" and U" 146
80
8,142
in
45
8G
4,885
«H"
GO 4,278
80
4
Nozzles,
diameter.
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The committee remark , in the concluding paragraph of their last
prospectus , containing the details of the proposed tests, that ‘it is
probable that circumstances may necessitate some variation ,’ which
it will be seen they did with a vengeance ! but it will be difficult
to find any provision for a ‘solo performance ’ of the character just
described .
A spectator , an unbeliever in steam fire engines, asked at the
time what would have been the consequence if, instead of being at
a trial , it had happened at a fire, and an hour had been occupied
in vainly attempting to get the engine to work ?
Having been present during the whole of the three days, and
taken careful note of the different occurrences , accompanied and
also assisted by several engineering friends , and taken note of the
time on most occasions, the author has no hesitation in stating that
there are many errors contained in the report of the committee
which it is rather difficult to account for ; therefore , as he is in a
position to give what is correct , he will not hesitate to do so, and
also make such remarks on the occurrences of the three days as
he feels are necessary, more particularly as he was not the only
person who felt such a course was needed ; and from the exhibitors
having agreed to the preposterous demands of the committee to
submit to their decision on all points, which was to be ‘ final and
without appeal ,’ they are unable to remonstrate against the some¬
what curious proceedings and results of the ‘ three days.’
A few days after these ‘ trials ’ were concluded , a printed letter ,
signed ‘ Fair Play ,’ written by some person who had been present ,
was, it seems, very largely circulated throughout London and the
country . In this letter the various members of the committee and
their qualifications were described , the whole of the proceedings
reviewed, notes given of the actual occurrences, and some strong
remarks made on most of what took place ; but more cannot be done
than allude to its existence , as the whole, though confined to facts
and undoubtedly true , is of too personal a character to find a place
here .
Taking , then , the final programme , issued a few days before the
trial , it will be seen stated that ‘ only five persons will be allowed ’
to assist each competitor in the space set aside for each engine and
attendants ; and ‘ exhibitors and their assistants will not be per¬
mitted to leave the ground allotted to them .’
Nothing can be more satisfactory than to see a rule , designed to
produce a desirable end, well carried out, especially if the rule is
one so plain , clear, and definite that there can be no mistake about
it ; but what shall be said when it is found that just such a rule is
set at defiance by those who have made it, and on whom it is just
as binding as those for whom it was made ; and that those who
constituted themselves judges —for the benefit of the public as well
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as their own peculiar interests —were engaged in converting them¬

selves into partisans , not only in word but in deed ?
Incredible as it may appear , such was nevertheless the fact ; for
one member of the committee was to be seen assisting by word
and deed the fruitless endeavours of one competitor to get the
engine to work ; another was seen directing some of his attendants
to assist in various ways the party of five to which his favourite
competitor was, as he seemed to think , unfortunately limited ; and
this individual in all the three days appeared to be doing his best
to make up the deficiency in so glaring a manner as called forth
some very severe remarks from many of the spectators , not one of
whom but thought that the rules were really to have been adhered
to.
When the two hours ’ trial at the tank was being carried out, it
was again observed that the member of the committee before
alluded to was most particular in affording every assistance to his
favourite competitor , having done all in his power that could lead
to a favourable result ; such as keeping in the sail round the tower
into which the water was thrown —placed there to keep the water
from passing out on the other side, and against which the jet from
the engine struck —and various other little attentions , all of which
were omitted immediately another competitor started ; and it was
seen that , although one of his attendants was standing by all the
time , he never attempted to put the sail in its proper position so
as to keep the water in the tank from which it had been moved
by the superior force of the engine then working ; and it was only
restored to its proper position through the indignant remonstrances
of a friend of the author .
In another instance the tanks of one exhibitor were not called
out ‘ full ’ until they had been running over for several seconds,
which of course was reckoned against the time of the engine in
doing its work. An engineer who had been present during these
‘ trials ,’ and was at the discussion on Mr. Eoberts ’s paper at the
Society of Engineers , stated that it was full a quarter of a minute
before the others .
From the particulars of the trials at the Crystal Palace , as noted
by the author , the results prove unmistakeably the following
facts ; and as the various points were carefully observed and re¬
corded, there can be no reason to doubt their correctness .
Messrs. Merryweather and Sons have shown by these trials that
they manufacture for 790?. an engine which weighs 2 tons 18 cwts.,
and throws 700 gallons of water per minute to a height of 190 feet.
Messrs. Shand , Mason, and Co. have shown by these trials that
they manufacture for 800?. an engine which weighs 2 tons 17 cwts.
12 lbs., and throws only 550 gallons per minute to a height of 160
feet.

250

FIRES , FIRE ENGINES, AND FIRE BRIGADES.

Messrs. Merry weather and Sons have shown by these trials that
they manufacture for 400L an engine which weighs 1 ton 10 cwts.
1 qr. 12 lbs., and throws 250 gallons per minute to a height of 150
feet .
Messrs. Shand, Mason, and Co. have shown by these trials that
they manufacture for the same price an engine which weighs 1 ton
9 cwts. 2 qrs., and throws only 180 gallons per minute to a height
of 140 feet.
SUMMARY OF CRYSTAL PALACE TRIALS FROM TIIE LAST REPORT OF TIIE
LATE LAMBETH

FIRE

BRIGADE , 18G3 .

Large Class,
The ‘ Sutherland ’ (Merryweather and Sons). This engine
worked most satisfactorily throughout the whole of the trials it was
subjected to ; its jets were quite free from pulsation , and its water
and steam pressures were very equal ; the water in the boiler was
also very regular in quantity . The water cylinder , through a
defective casting , leaked slightly during the first day’s trial , which
prevented the engine from accomplishing greater results , but it
was repaired in the course of a few hours . The pumps were not
charged for any trial , and the boiler did not prime in the least.
Shand , Mason, and Co.’s large class engine was worked at a very
great velocity ; its jets were very steady, and the difference between
the water pressure and that of the steam was great , showing a loss
of hydraulic power caused by friction . The pumps were charged
for the vertical lift of 16 feet 4 inches, and also for the 12 feet
vertical lift at the water tower trial ; the pumps ran hot during the
latter test , and the engine was consequently stopped ; it primed
considerably at times .
The ‘ Sabrina ’ (Lee and Larned ), on account of the firebars
falling out and disarrangement of the plungers of the pumps , was
withdrawn from the competition ; it subsequently worked satis¬
factorily for many hours at the lower lake. The pumps were
charged for the vertical water lift of 16 feet 4 inches. This engine
was formerly the ‘ Annihilator ,’ and was considerably reduced in
weight to enable it to compete with the large class engines.
The ‘Victoria ’ (Amoskeag Manufacturing Company ) had under¬
gone some very severe trials in the yard of the Lambeth distillery ,
and also at Kingston . A nut having become loose, the steam
cylinder cover broke ; the engine was withdrawn and repaired
during the night ; it worked the following day, but the steam
piston rod having been severely strained by the accident of the
day before, the engine could not be displayed to its full power.
The water pressure is nearly always above that of its steam . This
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engine has been worked for three months without any accident or
derangement whatever . The pump was not charged for any trial ,
neither was any priming observable in its boiler.
The ‘ Princess of Wales ’ (W. Roberts ) was of a weight that
gave the other competitors great advantage , being between that
of the large and small class decided upon by the committee . It is
capable of carrying a large amount of appliances and many men ;
it worked well throughout the large class trial , scarcely stopping
an hour . The steam and water pressures were very equal ; the
head of a rivet coming off caused the engine to be worked at a low
speed ; the pumps were not charged for any trial .
The ‘ Manhattan Fire Co.,’ No. 8 ( Nicholas engine ), was over¬
turned in the grounds of the Crystal Palace , June 30, 1863,
through the mismanagement of the London Fire Engine Establish¬
ment , and completely disabled ; it was consequently prevented
from entering into competition ; one fly wheel being broken off,
and the other cracked . At the vertical lift of 16 feet 4 inches the
pump was not charged ; the engine could be no longer worked in
consequence of the damage that it had sustained .
Gray and Sons, This engine was in an unfinished state , the
tubes of the boiler being unable to withstand the hydraulic test .
Collars of brass were added to the ends of the fire tubes on the
ground , but the engine was not completed in time for the trials .
When steam was raised to 54 lbs. the gauge tube broke ; it was
consequently not entered for any trial .
Small Class.
The ‘Torrent ’ (Merryweatlier and Sons) in the first trial was
very badly managed , the attendant not opening the steam slide,
which reduced the 12 inches strokes of the steam and water pistons
to nearly one half. It worked very satisfactorily in the other
trials , and was free from all accidents . Its water pressure was
generally equal to that of its steam. This engine has for some
months been run many miles, and worked at numerous fires in
the metropolis , without requiring any repairs whatever . It was
taken from the plant of the fire brigade of the Lambeth distillery ,
and was not specially manufactured for the competitive trials . The
pump was charged for the vertical lift of 16 feet 4 inches, and was
hour through the suction hose
incapable of drawing water for
drawing air.
Shaud , Mason, and Co.’s small class engine was of a very fragile
nature , not suited to active fire duty . The boiler primed very
much , and the rapid manner in which it was necessary to work the
engine showed that but little control could be obtained over it .
The starting off was very violent , causing the whole engine to
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vibrate . The pump was charged for the 16 feet 4 inches vertical
lift , and after many ineffectual attempts to lift water , was with¬
drawn from the trial at 11.10 a .m., and replaced at 7.25 p.m. This
second trial was allowed by the committee , though it was protested
against by the other competitors .
The ‘ Alexandra ’ (Amoskeag Manufacturing Company) worked
remarkably well throughout the whole trials . The suction hose
drawing air, materially reduced the amount of water that otherwise
would have been delivered into the tanks in the last two trials ;
the water pressure was generally above that of its steam, and the
pump was not charged for the vertical lift of 16 feet 4 inches.
The ‘ Engineer ,’ commenting on these trials , says : ‘We cannot
but wonder that engine builders are willing to enter a competition
when the actual delivery is not measured , and the result booked
as one of the most essential of all . It is to the attainment of a
large delivery that the greatest amount of skill has been of necessity
directed , and merit in this respect is of the most unmistakeable and
permanent kind . Where an engine with a torrential delivery
chanced to waste a portion of its jet in spurts and feathery spray,
the defect would be one admitting probably of easy correction , and
a little allowance should certainly be made for this fact. In
attempting , however, to measure the water received at a distance ,
the chances are more than a thousand to one against any result
accurately indicating the relative merits of any considerable number
of rival engines.’
The ‘ Practical Mechanic ’s Journal ’ says : ‘ We were ourselves
present at some of these trials , and examined with care the several
engines . For ourselves personally , however, we hesitate not to
say, that not only was the award of the first prize in the large class
amply deserved by the large engine of Messrs. Merryweather , but
that the engine was both theoretically and practically by far the
most meritorious engine exhibited .’
At the trials this engine was much admired for its loner and
steady stroke , its few reciprocating parts , its great steadiness whilst
working, and the powerful steady jet it maintained .
The ‘ Practical Mechanic’s Journal ,’ in reviewing the trials at the
Crystal Palace , says : ‘ So far as any scientific attempt to determine
the relative degrees in which the main conditions , and others into
which we cannot here enter , were fulfilled by the several engines ,
we must take leave to say, that for anything shown by the report
of the committee , or for anything that we are aware of otherwise,
it was entirely neglected by the committee . We feel obliged to
say, that we think a great deal of the cumbrous apparatus for com¬
petition provided by them only proved the want of clear scientific
appreciation , on the part of the committee or of its active scientific
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members , of what they had to determine . We are satisfied that
the committee would act wisely, upon a future occasion, in deputing
to three independent engineers and theoretic mechanics the de¬
cision of the experiments , and requiring a report to be made by
them as a matter of professional business. Competitors in cases
such as this should understand that once they enter the list they
are to submit themselves to the grip of exact science, unflinchingly
applied , and that they must then abide the result , and that neither
“ trade considerations ” on their own part , nor any delicacy on the
part of friends or foes, shall prevent “ the truth , and the whole
truth ,” from being made manifest . We do not mean for a moment
to infer or insinuate that there has been any intentional reticence
on the part of the committee in the present case, but we do affirm
that their work, useful and valuable as no doubt it will prove, in
having drawn attention to that which is about to be the immediate
future in the history of the fire engine , has been left imperfect and
half done, and that even all that might have been extracted from
what they did or had before them has not been decided.’
In their report of the performances and description of the
engines which worked at the Crystal Palace , published by the
committee , they state , in describing the delivery valves of one of
the engines, that they were ‘ gun metal , indiarubber faced,’ and
refer to an explanatory note on the margin , where they are further
described as ‘ rotary pump with reciprocating brass valves or
pistons ’!! It may be said that this is a typographical error, but
it is difficult to see why, in a matter of this sort, where so small an
amount of information and matter was contained in their report
and required to be corrected , so gross an error should have been
allowed to pass uncorrected , or why the correction of it was not
in the hands of those capable of doing it properly .
It may here be remarked how desirable it is for the press, when
undertaking to describe scientific subjects, or those of a special
character , to employ only those who are acquainted with the
subject to be- illustrated . As a proof of this , it is seen that the
‘ Times,’ when describing , or rather attempting to describe, the
peculiarities of one of the steam fire engines tried at the Crystal
Palace , says that ‘ the upper part of the boiler is fixed with
wrought iron valves to carry off the smoke and to create a draught ’!
—a description , however, that could mislead no one possessing the
least engineering knowledge ; but how the reporter , or whatever
he might be, could have got hold of such stuff, it is a difficult
matter to imagine .
The author was once at a trial of a steam ship, and just before
starting one of the reporters of a journal found his way below into
the engine room. After looking about him he began asking any
amount of questions , such as, ‘ What ’s this for ?’ ‘ What do you
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call that ?’ At last his eye lighted on the glass water gauge , and
he forthwith began —‘What ’s this for ?’ ‘ This, sir,’ was the reply ,
‘ is to show us when the water is boiling, so that we may know
when we shall get steam .’ Out came the ‘log,’ and , a, la Pickwick ,
4a note ’ was made of it forthwith . Soon after this he met the
author , and called his attention to the ‘ ingenious contrivance ’ he
had just seen, and related its use ; but looked not a little astonished
when he was told he had been ‘ quizzed.’ It seems highly pro¬
bable that the party ‘ representing ’ the ‘Times ’ in the case above
noticed had met with the same person who was in the steamer
alluded to above ; at any rate the writer of that description
showed that in default of being furnished with a description of
an engine , he could readily devise one which , in his opinion at
least , would pass as tolerably lucid .
It is desirable here to make a few remarks on the disgraceful
and impertinent observations made by some of the English journals
on the American steam fire engines which were brought over to
England , by the invitation of Englishmen , to compete with other
engines at the so called ‘ trials ’ at the Crystal Palace in 1863.
The term ‘ disgraceful ’ is used because the remarks were utterly
untrue , and addressed , as it may be said, to our guests , who came
at our invitation ; and ‘ impertinent ’ because they were written by
persons who did not know a cylinder cover from a fire bar , or a
steam fire engine from a steam thrashing machine . . In one paper
it was said, ‘It must be understood that the American steam fire
engines are as much behind the steam fire engines of other coun¬
tries , as the most pretentious political association called the New
York Fire Brigade is behind any other fire brigade in Europe , in
real usefulness .’
It would be a valuable piece of information if the writer of the
able and learned article in question , and from which the above is
a quotation , will tell us what ‘ other countries ’ were makers of
steam fire engines at that period ? As to the accidents which
prevented the American engines from going through the routine
laid down in the programme , it is said that they continually
happen to the English ones used in London ; but , as luck would
have it , nothing very serious happened to them during the per¬
formance ; and the author has seen the American engines work on
other occasions with a power and ease of control which is sadly
wanting in some of the engines of English make .
As to the workmanship of the American engines , there has
nothing been seen in England at all approaching it , and it was the
universal theme of commendation of all practical men who had
the opportunity , and took the trouble , of inspecting them whilst in
England ; but the ignorant and wilfully untrue comments of por¬
tions of the English press caused great indignation and disgust
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amongst the Americans, and no small amount of reprehension from
all right thinking Englishmen and lovers of fairplay .
The ‘ Engineer ,’ in remarking on the American engines sent to
these ‘trials ,’ says : ‘ The finish of this engine, as that of all the
American engines , was of a superior kind .’
It is to he hoped that the press will see the propriety on future
occasions of engaging the services of engineers who can and will
give correct and unprejudiced reports and descriptions of matters
of this sort, so that we may be spared the ignorance and imperti¬
nence exhibited in the generality of descriptions of matters relating
to engineering science now laid before the public in such articles
as those of which a sample has been given, and that English
hospitality may not be disgraced by the insults bestowed on our
guests, as was the case in the instances above alluded to.
On the 25th of July , 1863, the ‘Manhattan ’ was tried at the
Shadwell entrance of the London Docks, in the presence of
numerous engineers and other persons, having been partially re¬
paired in the interval . The times and distances were taken by
the author , and the following are the notes of the results :—
At lh . lm . 20s. lighted the fire ; in 10m. 38s. engine started with
a steam pressure of 33 lbs. ; in 14m. 5s. from lighting the fire the
steam pressure was 40 lbs. ; with a steam pressure of 50 lbs., using
a nozzle 1£ inch diameter , the water was thrown to a distance of
189 feet horizontally . At the next trial a horizontal distance of
190 feet was reached , and a good vertical jet was thrown . The
rotary pump fetched the water instantly from a depth of some ten
feet, but the repairing of the engine had been done in a very im¬
perfect manner , for the boiler leaked so badly that the fire was
drawn to see if the leak could be found : on relighting the fire and
starting the engine with steam at 50 lbs., the leak increased to such
an extent that the fire could not be kept alight , consequently the
trial was brought to an end. The author was informed by Mr.
Shand , whose firm had repaired the engine, that when tried the day
before it worked beautifully , and threw water to a great height ,
but it seemed that the damage caused by the accident was more
severe than was expected . The distances of the horizontal jets
were measured by one of the men of the London Fire Engine
Establishment to the points where the author stood, which were
the points to which the water reached .
The next trials of steam fire engines were those held at Rotter dam and Middleburg in 1864, and so far as possible the particulars
have been taken from the official report of a gentleman deputed
by the Town Council of Rotterdam to be present and take the
necessary notes and observations ; and extracts from the official
report of the jury have also been made .
The competing engines at the two places were a single cylinder
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patent vertical engine, medium size, by Messrs. Shand, Mason,
and Co., and a double cylinder horizontal, medium sized engine,
by Messrs. Merryweather and Sons.
In the foreign weights and measures given, it must be remem¬
bered that the Prussian pound equals 1"03114 lb. English.
The millimetre is equal to 003937 English inch.
The metre is equal to 39-3078 feet English.
The litre is equal to 1-7608 pint English.
In testing the hand engines at the International Exhibition, and
competition of fire engines held at Middleburg in July 1864, the
jurors, as stated in their report, agreed, in order to judge of them,
‘ to

make

it

a

rule

that

the

best

engine

is

that

which

projects

,

with the least number of hands, the largest quantity of water
to the greatest distance. Moreover, in both kinds of engines the
attention was directed to the solidness of the construction, the
more or less availability of the mechanic arrangement, the ease of
transit and getting up to work, the excellence of the material, the
cost, and sundry other details which occurred at close examina¬
tion and during the trial. The choice of the jet pipe was left free
to the competitors; it was, however, to remain the same at the two
different tests, both for distance and the quantity of water.’
The following is an extract from the report relating to the steam
fire engine of Messrs. Shand, Mason, and Co., tried at this exhibi¬
tion :—‘ For the trial the boiler was filled with water of nearly the
temperature of the atmosphere. There elapsed 11 minutes be¬
tween the moment the fire was lighted (as was observed from the
smoke rising from the chimney) and that when the steam had a
sufficient pressure to pump the water up to project and maintain
an effectual jet . According to the indication of the steam pressure
gauge the steam pressure varied from 110 to 155 English pounds
to the square inch English. The water pressure varied (also
according to the indications of the water pressure gauge fixed
thereunto) from 120 to 135 English pounds to the square inch
English. The average distance the largest quantity of water was
projected to amounted to 45-4 metres ( = 149 feet). The time re¬
quired to fill a tank of 8,000 litres ( = 1,761 gals.) amounted to
6 min. 42 sec. That is, the engine delivered 1, 194 litres ( = 262-3gals.) of water every minute.’
The jury awarded this engine the gold medal and the prize of
500 florins.
The following is an extract from the same report of the trial of
the steam fire engine of Messrs. Merryweather and Sons, which
competed against the before named engine:—‘This engine was
tested in the same manner as the former, and heated with the
very same sort of coals. The water with which the boiler was
filled had also about the temperature of the atmosphere. There
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elapsed 12 minutes between the moment when the smoke of the
lighted fire rose from the chimney , and that in which the machine
was full at work pumping the water up and projecting an effective
jet . The steam pressure , as indicated by the steam pressure
gauge , varied from 60 to 115 English pounds upon the square inch
English . The maximum of the steam pressure has not been noted
for some moments while the regular working of the machine
was disturbed ; but since, it was a great deal more considerable .
Idle water pressure varied from 90 to 95 pounds English . The
average distance the largest quantity of water was projected to
was 36 -95 metres ( = 121 feet ). The time required to fill the tank
of 8,000 litres ( = 1, 761 gals.) amounted to 7 min. 42 sec. That is,
the machine delivered 1,043 litres ( = 229^ gals.) of water every
minute . The canvas hood -which hung over the tank to receive
the jet had a diameter of nearly two metres ( = 6^ feet ). Its centre
was 9-60metres above the level ground ( = 31 feet), and the horizontal
distance from the jet pipe was 12-75 metres ( = 41f feet). The
size of the jet pipe was for both instruments alike ; to wit, 32
millimetres ( = 1£" ). For the projection to determine distance
and to ascertain the quantity of water the same pipes were used.’
The jury awarded this engine the silver medal and 200 florins.
They further remark : ‘ Some of the gentlemen exhibitors men¬
tioned their wish to submit their engines to another trial after
having been put in good order. We thought we could not comply
with their request , every exhibitor having had at least three days
to see after their machines , if these were as they ought to be.
After the close of the competition of the steam engines , we
received a letter of Messrs. Merry weather and Sons, purporting
that the less favourable results of their machines were solely to be
attributed to the presence of a mass of salt in the sundry acting
parts of the machine ; that salt was left behind by salt water used
for a trial on the day before, when the boiler was filled with salt
water . This letter contained further a request for their being
allowed another trial . That request too was denied.’
On the 26th and 27th of July , 1864, the same engine of Messrs.
Shand , Mason, and Co., to which the prize had been given at the
competition at Middleburg , was tried at Utrecht , with the follow¬
ing results : The fire was lighted , and in 10min . 20 sec. the engine
had 70 lbs. steam , and started to work with a jet of 1-| " diameter ;
a horizontal distance of 105 feet, and also 115 feet was reached ;
the vertical lift for the water was 15 feet ; the engine was also
used with two and three jets at once.
Messrs. Merryweather and Sons’ engine £I)e Maas ’ in 9 min.
30 sec. trom lighting the fire had first water through nozzle ; pressure
at starting , 90 lbs. A jet of
diameter was projected 180 feet
horizontally ; second time , 207 feet horizontally . A jet of l Ty '
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diameter was projected 108 feet vertically . Through a delivery
hose 626 feet long, and a nozzle of l -g-" diameter , 95 feet horizon¬
tally ; with a nozzle of
diameter , 95 feet horizontally . Four
and six jets were also thrown . Steam pressure from 100 to 125 lbs.
per square inch . Vertical lift through suction pipe 15 feet 4 inches .
On the 21st , 22nd , 29th , and 31st of July the same engine of
Messrs. Shand , Mason, and Co. was tried at Amsterdam , and in
9 min . 30 sec. from lighting the fire the steam pressure was 60 lbs.,
and the engine started to work ; with a jet of 1TV ' diameter , and
through a length of hose of 144 feet, a vertical height of 98g feet
was reached ; and using a jet or nozzle of l -g-" diameter , a distance
of 137g feet horizontally . The steam pressures were 100 lbs.,
140 lbs., and 150 lbs. on the square inch .
A vessel or tank which held 30,000 litres = 6, 611 gals., was
filled in 21 minutes , using a jet or nozzle of lg " diameter .
The eDe Maas,’ by Messrs. Merryweather and Sons, was then
tried , and in 9 min . 45 sec. from lighting the fire, first water was
through nozzle, pressure at starting 80 lbs. A jet of 1 diameter ,
through 144 feet of delivery hose, reached 148 feet vertically . A
jet of 1-| " diameter reached 115 feet vertically . Two jets ( 1 of
g-" and 1 of 1" diameter ) reached 170 feet horizontally . One jet
of l -j’g-" diameter reached 180 feet horizontally . Six jets (3 of g"
and 3 of a " diameter ) reached 101-g feet horizontally . Through a
delivery hose 583 feet long, and a nozzle of lg-" diameter , reached
131 feet horizontally ; second time , 98 feet horizontally . Average
steam pressure , 110 to 120 lbs. per square inch . The vessel, con¬
taining 30,000 litres , was filled in 18 min . 35 sec. through a nozzle
] A" diameter .
At Rotterdam , immediately after the trials at Middleburg , a
competition was got up by the town authorities with steam fire
engines, in order that they might be able to select the best engine
for service in their town, as it had been decided to purchase one ;
and it was required to have the trials carried out under their own
superintendence , in their own town, and in such way as would
prove most satisfactory to them ; the expenses of the competing
engines in attending , as in the case of Utrecht and Amsterdam ,
being defrayed by the town.
Two engines appeared , one by Messrs. Shand , Mason , and Co.,
which had taken the prize at Middleburg , and the other by Messrs.
Merryweather and Sons, which had also been in the same trial ,
when it received the second prize .
M. Von der Tak , director of the town works of Rotterdam , in
his most able, elaborate , and carefully written Report respecting
the trials of the steam fire engines at Middleburg and Rotterdam
in the month of July 1864, presented by him to the board , goes
fully into the principles and characteristics of the two engines ,

TRIALS OF STEAM FIRE ENGINES.

259

describes with accuracy their working , the particulars and circum¬
stances under which each trial was made, the results attained , the
difference in the streams of water from the two engines, &c.; and it
contains many valuable remarks of a thoroughly practical character
on all relating to both hand and steam fire engines . The account
of these trials is taken from a sworn copy and translation of it,
and the diagrams being of such an interesting and explanatory
character , have also been given .
This report is worthy the attentive perusal of all persons at any
time likely to have to furnish reports on the subject, as it is a
good sample of the way in which a most useful and complete
record may be made of such trials , of which it is to be regretted
so few examples exist. It has been preferred to quote from this
official document than to take the statements contained in the
newspapers, or furnished by persons incapable of giving reliable
information .
The author has strenuously sought for information on those
points which were not obtainable by himself personally on the
spot at the time of trial , from such disinterested and reliable
sources as enable him to give them with confidence and the cer¬
tainty of their being perfectly correct.
During the trials of the steam fire engines , the distance from
the centre line of the pumps to the level of the water in which
the suction was placed was taken every quarter of an hour . The
fluctuations in the distances reached by the engines were noted
every five minutes , according as they were shown by the marks
made for this purpose before the trials commenced . The length
of hose and diameter of nozzles were taken at each trial . The
number of strokes were counted twice in every five minutes , and
the lowest range of the gauges marked .
In the trials at Middleburg the engines were to start on gaining
a steam pressure of 100 lbs., and then to pump for ten minutes in
any direction , to get the engines into full play, and then to play
horizontally for ten minutes to find the greatest distance ; after
which they were to play ten minutes in any direction , at the end
of which there was to be another trial for distance of ten minutes ’
duration . At the end of this they were to play as they liked for
ten minutes , and then for ten minutes into a hood or target over a
tank , so as to get the quantity delivered in a given time .
Of the trial at Middleburg between the two steam fire engines of
Messrs. Shand, Mason, and Co., and Messrs. Merryweather and
Sons, at which he was present by order of the council, he gives
the following particulars :—‘ The trial was intended to examine the time required to get
steam , and then to work for one hour , throwing through 30 metres
of delivery hose and a nozzle of 32 millimetres in diameter . One
s2
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third of the hour was to be employed in throwing water in a
given direction, consisting of two tests with vertical jets, each of
which lasted 10 minutes.
The remainder of the said time was occupied in three discharges
of water, each of which occupied 10 minutes, but which taking
place in undetermined or arbitrary directions, were not used as
observations. Finally, a tank of 8,000 litres capacity was filled,
the branch being held at about 13 metres from the tank.
With Messrs. Shand, Mason, and Co.’s engine, in 11 minutes
after lighting the fire, water was thrown from the nozzle, and soon
after in a vertical direction to a height of from 34 to 50 metres.
Again in a vertical direction to a height of 34 to 58 metres, and
afterwards in any direction; and in filling the tank the time
occupied was 9 minutes.
With Messrs. Merryweather’s engine I cannot precisely state the
time of raising steam, but a vertical jet was thrown to a height of
32 to 50 metres, and afterwards in any direction. Again a vertical
jet was thrown from 32 to 50 metres, and afterwards in any
direction ; and in filling the tank the time occupied was about
8 minutes.
The height both engines had to lift the water was about 2-30
metres.
I observed that Messrs. Shand, Mason, and Co.’s engine worked
on steadily without interruption during the whole of the trial. Till
the moment of the second discharge with a vertical jet the number
of strokes it made per minute amounted to 130 or 150, but then
and during the filling of the tank one stroke succeeded the other
so rapidly that I could no longer count them, and I was told that
the steam pressure sometimes attained to 200 English pounds.
During the entire trial the said engine shook violently, especially
in the direction over its breadth ; the suction pipe, too, though
the engine has very large air vessels, was in a strongly shaking
motion; the stream of water very visibly sFared this motion, for it
was broken.
The engine ‘ De Maas’ did not yield a very favourable result,
discharging the water to a far less great distance than the former;
particularly in the beginning it worked very irregularly, and even
stopped twice. Its suction pipe was also in a greater motion than
at the trial which took place at Rotterdam. I attribute it to the
steam valves not being properly regulated ; nevertheless the water
stream was duly massy, and the engine itself preserved during the
whole of the trial, just like in the town, a duly tranquil position.’
For discharging the water less far than Messrs. Shand, Mason,
and Co.’s engine, may be adduced the direction in which it was
discharged, being against the wind, whilst the latter was much
more perceptible than an hour and a half before, during the time
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when Messrs. Shand , Mason, and Co.’s engine was tried , when the
weather might be considered as perfectly calm,
F in the diagram will illustrate the streams of both engines
as regards their being broken and massy ; a being the jet of
Messrs. Merryweather , and b that of Messrs. Shand, Mason,
and Co.
The place where the greatest mass of water fell, with the engine
£De Maas,’ was quite visible by the lot of water collected on the
premises , and was situated between 35 and 40 metres . With
Messrs. Shand , Mason, and Co.’s engine this was not easily ob¬
served, the water being more scattered .
The following is the account of the trial as it appeared in the
Rotterdam papers , seemingly from the official documents :—

Names of

competitors

Shand, Mason,
and Co. . .
Merryweather
and Sons

Average dis¬
tance to which
water was
Time from
for
lighting fire to projected
ten minutes
discharging
through a
water from
nozzle of 32
nozzle
millimetres :
mean of 30
observations

Average dis¬
tance to which

11 minutes

45‘40 met.

45-20 met. 6 min.

12

37-17 „

36-37 „

„

water was
Time of filling
projected for 8,000 litrestank
ten minutes
Weight of
through a 32 each
engine
through a
millimetres
nozzle of 32
nozzle
millimetres :
mean of 32
observations

42

sec. 1,660 kilog.

7 „ 42 „

1,800

„

Between each trial an interval of 10 minutes was allowed, during
which the engines played in any direction .
In filling the tank the stream was projected into a funnel placed
at an elevation of 9-60 metres , the branch being held at a distance
of 12-75 metres .
Lots were drawn who should begin first ; fortune favoured
Messrs. Shand , Mason, and Co.
The boiler of each engine was filled with cold water in the
presence of the jury , and the same sort of fuel was used by both
engines .
At the conclusion of the Middleburg trials , it was agreed by the
agent of Messrs. Shand , Mason, and Co., and one of the members
of the firm who was over there , to take their engine to Rotterdam ,
and go through a series of trials in competition with the engine of
Messrs. Merryweather and Sons, which was accordingly done, and
the trials were arranged to extend over two days, each competitor
signing an agreement to do so ; but on the morning of the second
day Messrs. Shand , Mason, and Co. declined to continue the contest.
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Competition at Rotterdam between Messrs, Shand and Mason

and Merryweather and Sons.
In the trials at the Boyman Square , the engines had each to do
as follows :—
1. To work for half an hour , throwing a stream across a wall 18
metres in height , through a nozzle 32 millimetres diameter , at an
angle of 45°, using 50 metres of delivery hose, when the following
results were attained , the engines lifting the water from the depths
stated .
Messrs. Shand and Mason’s engine , at the following pressures ,
speeds, &c., gave the following results :—
Average steam
131 lbs.

Average water
87 lbs.

Average revolutions

Average height
18 metres

143

Depth lifted

1*32 metres

The observations for obtaining the average height were taken
each minute ; the other results were obtained from observations
made every five minutes .
Messrs. Merryweather ’s engine gave the following results :—
Average steam
70 lbs.

Average water
69

lbs.

Average strokes

Average height
18 metres

63

Depth lifted

1*46 metres

2. To work for half an hour , throwing a perpendicular stream
through a nozzle of 32 millimetres , using 75 metres delivery hose.
The results were as follows:—
Messrs.
S. and M.
Messrs.
M. and Sons

Average steam Average water Average strokes Average height Depth lifted
118 lbs.

76 „

90 lbs.

85 „

129
64

27 metres

1'32 metres

27'60 „

1’46

„

3. To work for half an hour , throwing a vertical jet from the
second story of Boyman ’s Museum , as shown in C in the diagram ,
using nozzles of 32 millimetres diameter , and 87 metres of delivery
hose. The results were as follows :—
Messrs.
S. and M,
INXessrs
M. and Sons

Average steam Average water Average strokes Average height Depth lifted
120 lbs.

90 „

96 lbs.

91 „

123
61

31 metres

1*32 metres

34

1-46

„

„

In the trials at the Cathedral the engines had to do as follows:—
1. To work for a quarter of an hour, throwing a vertical jet
against the steeple , using nozzles of 29 millimetres diameter , and
above 120 metres of delivery hose ; and the results were as follows :
Messrs.
S. and M.
Messrs.
M. and Sons

Average steam Average water Average strokes Average height Depth lifted
127 lbs.
100 „

96 lbs.

108 „

102
59

28 metres

1-80 metres

31-50

1-98
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During this trial the delivery hose of both engines burst , and
had to be replaced by new ones.
2. To work for ten minutes through nozzles of 29 millimetres
diameter , using 30 metres of hose, and throw the stream over the
roof of the church , the top of which was 35 metres high from the
ground , and the following results were attained :—
Messrs.
S. and M.
Messrs.
M. and Sons

Average steam Average water Average strokes Average height Depth lifted
120 lbs.

72 lbs.

109 „

80 „

147
79

33 metres

36

„

1*80 metres
1*98

„

During these experiments the weather was very calm.
The results of these trials show that both engines had 5 kilo¬
grammes of steam in 5 min ., and in 4J min . afterwards Messrs.
Shand and Mason had 63, and Messrs. Merryweather and Sons 60
kilogrammes , with which they began to work.
In the trials at Boyman Square the engine of Messrs. Shand
and Mason was first tried , and then that of Messrs. Merryweather
and Sons, which order was maintained throughout , those at the
Boyman Square lasting 2J hours for each engine, and those at the
Cathedral 1 hour .
Before beginning the trials at each place, both engines, as pro¬
posed by Messrs. Shand and Mason, worked for 5 minutes , throw¬
ing in any direction , and also between the experiments with hose
mentioned , so that the experiments consisted of a continuous
discharge in one stream .
The summary result of these trials was that , generally speaking ,
Messrs. Shand and Mason played with an average steam pressure
of 126 lbs., and Messrs. Merryweather and Sons with 89 lbs. ; the
average water pressure of the former being 95^- lbs., and that of
the latter being 92 lbs. ; the former making an average of 134
double piston strokes per minute , and the latter 64^ ; the quantity
of water lifted or pumped per minute , calculated by the contents
of the pumps , would be for the first 1,094 litres , and for the second
1,193 litres , whilst during the trials the latter delivered according
to the observations made 1,038 litres ; no observations were made
with the engine of Messrs. Shand and Mason, hut supposing that ,
as with Merryweather , 13 per cent, were deducted for loss, &c.,
Messrs. Shand and Mason would have delivered 952 litres . The
coals used per minute were 2 kilogrammes by Shand and Mason,
and above 2^ by Merryweather and Sons. Both engines required
the same number of attendants and horses, the hose were laid
out in nearly the same time, and both engines were ready to play
at the same moment . The hose, branch pipes, &c. of Messrs.
Merryweather and Sons were attended by the workmen belonging
to the town, but the engine of Messrs. Shand and Mason was
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attended by their own men, brought over with them for the
purpose.
Trials of the ‘ Be Maas ' by Merry weather and Sons at the
Government Yard, Rotterdam, July 1864.
Length of hose
of
trial
Number

i
2
3
4
5
6
7

nozzle Number
of
Duration Diameter
Hour
1
2
1
1
1
1

i
1
2

•025

2

•032
same
•029
•032
•019
•016

1
1
1
1
4
4

Metres
/lof40
\
\ 1 of 12 -50/
12-50
91 -30
195 -60
same
average 47 ‘50
same

lift
Average
distanceDepth
of

Metres Metres
40
4-27
44
34
40
35
34
41

4 -25
3-91
3 -32
3-19
3 -17
3 -28

steam water
minute
Average Average Average
strokes
per
lbs.

lbs.

58

43

72

80
72
108
95
64
91

57
68
102
92
32
61

66
59
56
57
81
77

In the first trial, soon after the engine started, the injector would
not work, and the engine had to be stopped to get it to go.
Between the fifth and sixth trial the indiarubber hose burst,

and the engine stopped. Five minutes were lost in replacing the
hose and adjusting the slides of the engine.
In the first trial one of the streams was projected vertically for
a quarter of an hour, after which both were thrown vertically and
horizontally at the will of Mr. Merryweather.
Before starting on the first trial, and between the others, water
was thrown by the engine for a few minutes for the purpose of
regulating it, &c., but these were not recorded except in the three
following cases of vertical jets, viz. :
1. Between the second and third trials, with 91'30 metres of
hose and a nozzle of 28 millimetres, the greatest distance reached
was 53 metres, lifting the water from a depth of 4-21 metres.
2. Between the third and fourth trials, with the same length of
hose, through a nozzle of 29 millimetres, the greatest distance

reached was 49 metres, lifting the water from a depth of 3-60
metres.
3. Between the fourth and fifth trials, with 12-50 metres of hose
and a nozzle of 38 millimetres, the greatest distance attained was
46 metres, lifting the water from a depth of 3-25 metres.
In order to test by comparison with some hand engines that were
present the powers of the steam fire engine, it was arranged that it
should work with 4 streams, one only of which was to discharge the
water into a tank of the capacity of 1,700 litres, the other three
streams being thrown in whatever direction the person holding each
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branch pleased. Then the engine was to work full power through
one nozzle (the others with the hose being disconnected or shut off
from the engine) for the purpose of filling an iron tank up to a
given mark , the contents to this point being 18,970 litres. A
funnel of 0'60 metre in diameter was fitted to the top , into which
the water was discharged in a horizontal stream , as shown in
A and B in the diagram .
In the experiment of filling the 1, 700 litres tank the results were
as follows :—
The steam fire engine having 4 streams , each through a nozzle
of 16 millimetres , with one jet directed into the hood, the branch
being held at 5 metres distance , filled the tank on an average in
5 min . 2-J- sec., making 419 full strokes of the piston .
From this it will be seen that the 4 streams , each with 16 milli¬
metres nozzle, would give 4 x 1,700 = 6,800 litres of water as the
amount discharged in that time .
The average steam pressure was 87-L lbs., and the average
water pressure 63ilbs . The length of hose 47 -50 metres average .
The manual engine filled the tank on an average in 6 min .
35 sec., making 236 full pump strokes. The length of hose the
same as that of the steamer .
In the next trial at the same tank , using 2 nozzles of 19 milli¬
metres diameter , and 2 nozzles of 16 millimetres , the branch of
one of the 19 millimetres being held at a distance of 10 metres ,
the tank was filled in 4 min . 5 sec., with 339 full piston strokes.
During this period the engine delivered 5,810 litres .
The manual engine filled the tank in 6 min . 25 sec., making
256 full pump strokes .
When the trial to fill the tank up to the mark of 18,970 litres
was begun , the steamer had to work through 1 delivery hose of
12-50 metres in length , with a nozzle of 32 millimetres . After
the engine had been at work for 21 minutes , a length of the india
rubber hose split , rendering it necessary to stop and shift it . The
trial was then continued through 2 lengths of hose, each about as
long as the former one, one nozzle being 27 and the other 29
millimetres in diameter . On continuing , the tank was filled up to
the gauge in 9 min . 15 sec. Deducting 3 minutes , the time
expended in shifting the burst hose, the entire filling was completed
in 11 min . 45 sec.
At the first part of the trial , the engine , through a 32 millimetres
nozzle, put about 3,000 litres of water into the tank , and the
remaining 15,970 litres were thrown through nozzles of 27 and 29
millimetres . In the first case the engine delivered 1, 200 litres ,
and in the second about 1,726 ) litres per minute ; whereas at the
first trial at the 1,700 litres tank it delivered 1,349, and at the
second 1,424 litres per minute . The average number of strokes
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per minute were 100-| , the steam pressure 106, and the water
when 2 delivery hose were used 35, the depth the water was
lifted being 3-87 metres . The nozzles were placed in the tank at
this trial .
Manual Engine Trials at Rotterdam .
Two of the ordinary fire engines, fitted with 50 metres of delivery
hose, and nozzles of 19 millimetres , were used at trial No. 6,
and with nozzles of 16 millimetres in trial No. 7.
Forty men worked one engine, No. 10, in double gangs, relieving
one another , so that the engine might be kept at full swing ; and
the other engine , No. 8, was worked throughout by a single gang
of 20.
No. 10 threw to a horizontal distance of 32 metres , and No. 8
22 metres ; the depth from which the water was lifted being 2-27
metres .
On placing a double gang to work No. 8, a distance of 33
metres and upwards was reached ; whilst No. 10, worked by one
gang , only reached about 26 metres .
Another manual engine , worked by 16 men , was found to throw
to a distance of about 26 metres , through a nozzle of 1^ milli¬
metre less than the others —the length of hose being 50 metres .
An apparatus termed a ‘ Recipient Mobile,’ consisting of a
reservoir or air vessel placed on a sledge, to which 4 ordinary
fire engines were fitted , each worked by 16 men , was worked for
half an hour , drawing water through a length of suction of 3-50
metres , and forcing it through a length of 40 metres of delivery
hose, fitted with a nozzle of 25 millimetres : the average distance
reached was 37 metres . When favoured by the wind, a distance of
46 metres was reached at times . The pressure in the receiver was
shown by a pressure gauge to be 90 lbs. on the square inch
(English ). E in the diagram refers to this , and in G-, d is the jet
thrown .
In the diagram at H , a shows the jets of Merry weather and
Sons, and c that of the manual engine .
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Trials with the ‘ De Maas ’ and the Manual Engine for Vertical
Heights, which were made at the following Places :—
Steamer

"3
Eh
o

B

E3
£

a

1
2

o*
CO
g

3

1

W
"eS [

sI
■

D {

^ ■s
>

4
5
6

7
8
9
10
11
12
13

03
V

O

u
z

tw
of
| Nozzle
jDiameter
S

Duration

Mill.
29
21
f21
tt
129
29
21
29
5 min .
29
4 hour
22
25
25 min .
29
5 „
29J
£ hour
24
5 min .
32
^■hour
4 hour

$-4

Average Height

Steamj

Hand

Metres Metres Metres
22
22
67
22
—
27
671
22
22
79 J
22
27
79
26
34
79
26
29
67
20
26
132
22
30
..
22
32
,,
30
30
43
35
494
47
}>

SP
ft
£

P*
&
c3
>

43

Average
per
; Minn
Revolutio
of
Lii
Depth

<

<

lbs.
76
50

lbs.
60
62

524
40

\

79

61

64

U -67

644
90
90
78
82
88
110
100
120
111 *

674
93
93
76
101
101
98
89
130
92J

Metres

52
55 )
55
434
41
■1-90
444
59
63
)
il '60
58
75

J

The coals used at the trials 1 and 4 were not of a satisfactory
quality , in consequence of which steam was kept with difficulty.
Between the 2nd and 5th trials the steam fire engine was stopped
for 4 minutes , and between the 2nd and 5th for 13 minutes . The
hand engine stopped also the same length of time .
Between the trials 11 and 12 a pause was made of 9 minutes ’
duration .
During the 12th trial the hose burst and had to be replaced ,
and then the 13th trial was commenced .
At the 1st and 9th trials the water was thrown vertically
.
upwards , and at the 10th and 13th trials in a sloping direction
At the 10th trial it was intended to throw the water over the
roof of the church , which was 35 metres in height , which was done.
The branch was held during this trial at a distance of 25 metres
from a perpendicular line from the top of the roof to the ground .
During the 11th and 13th trials the stream was inclined 15
centimetres from the perpendicular for each metre in length .
The greatest height attained by the vertical jets from the steam
fire engine was 40 metres , and by the hand engine 28 metres .
This was attained at the 9th trial .
At the mill ‘ Kostverloren ’ the greatest height attained was
50 metres , which was reached at the 12th trial . D in the diagram
shows how this trial was carried out .
The whole of the time at the Cathedral , including everything as
above, was 1^ hour .
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The time occupied at the trials at Boyman Square , including
lighting fire, laying out hose, &c., was
hours.
The whole of the time at the mill , as above, was 2 hours .
M. Yon der Tak remarks , after comparing the results of the
comparative trials of the hand and steam fire engines, that
‘ Admitting this to be the average quantity which the steam fire
engine can constantly deliver, its capacity is about equal to that of
5 of our ordinary hand power engines, since the latter when
playing continuously do not eject or discharge much more than 200
litres per minute . If the steam fire engine had then played with
5 jets , making 62 strokes every minute , it would certainly not
have projected water to any greater distance than the said ward fire
engines . At those trials the said ward engines worked in inverted
order with a double gang , and therefore with accelerated motion ,
whereby their jets equalled those of the steam fire engine in
length ; moreover, they carried up about more water than usual,
and in case they had played still so much quicker as to carry up an
additional quantity of 30 or 40 litres , together a quantity nearly
equal to that delivered by the jets of the steam fire engine , they
would then perhaps have discharged water as far as the steam fire
engine .’
The amount of water discharged by the steamer was, according
to M. Von der Tak ’s observations , somewhat more than 16T litres
per full stroke , the total delivery being , as he states , 1,000 litres
per minute .
In the month of June 1865, a competition of steam fire
engines was got up at the International Exhibition at Cologne,
the single prize contended for consisting of 500 thalers , given by
the Colonia Insurance Company, for the best steam fire engine ,
open to all comers.
The prizes announced in the official circular , as given by the
Colonia Insurance Company, to be competed for at the Cologne
International Exhibition , were two in number only ; one of 500
thalers = 75L for the best steam carriage for common roads, and
the other also of 500 thalers = 751. for the best steam fire engine .
The first of these prizes was awarded to Fowler of Leeds, whilst
to another who competed with him a gold medal was given , ap¬
parently as an acknowledgment of his attendance .
The next prize for the best steam fire engine was awarded to
Merryweather and Sons ; whilst to their competitors , Messrs.
Shand , Mason , and Co., was given a gold medal , and to Messrs.
Wirth and Co. a silver medal , apparently on similar grounds to
that of the unsuccessful competitor in the case of the steam car¬
riage competition , as in no case were the medals mentioned or
alluded to as prizes in the official documents inspected by the
author .
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The following notes and particulars of these trials have been
furnished by an engineer who was present and carefully noted the
results of the working of each engine . Being a thoroughly prac¬
tical man , and one well able to judge of the working of engines
of this description , it has been felt that the information furnished
was of a reliable character , and from one who cared little who
was the winner ; therefore they are given here .
By the manuscript copy of the way in which the trials were to
be carried out, and the tests that were to be undergone , it was
evident that the plans of the Crystal Palace ‘ trials ’ were intended
to be followed, but they did not bind themselves to carry out all
or any of the trials they had proposed. It seemed, however, that
they did not well know what to set about , for on the arrival of the
competitors at Cologne with the engines, nothing was found to be
prepared , and it appears the exhibitors were consulted as to what
they would like to have done.
It was suggested that the engines should be placed on the
quay, and 1,000 feet of hose be laid from each up into the town
of Cologne, and let it be seen which engine would throw farthest
with different nozzles, lifting the water some 16 or 18 feet to the
level of the quay, and forcing it up a height of some 50 feet ; but
this , it appears , was considered an impossible arrangement to carry
out, and it was finally decided to try them at a place some
three miles down the river , called Mulheim -on-the -Bhine .
At this place a rectangular scaffolding, with four stages, had
been erected , one of the corner poles of which had an altitude of
110 feet, and on the third stage a canvas hood of the shape of a
frustrum of a cone was fixed, the larger end being 7 feet in dia¬
meter and closed, whilst the smaller end, 5 feet in diameter , was
open to receive the water from the engines. Attached to the larger
end was a canvas conduit pipe leading down to an iron tank
placed at bottom of the scaffold, which had the following dimen¬
sions : 12' 6' x 5/ 2" x 6' 2" high = 2,511 gallons.
The engines that were entered to compete for the prize were four
in number , consisting of one made and entered by Messrs. Shand ,
Mason, and Co.; one made and entered by Messrs. Merryweather
and Sons ; one made and entered by Messrs. Moltrecht and Co.,
of Hamburg ; and the fourth made by the Amoskeag Co., in the
United States , which competed at the Crystal Palace in 1863,
under the name of ‘Victoria,’was entered by Messrs.Wirth and Co.,
of Frankfort -on-the -Maine .
The engine of Messrs. Shand , Mason, and Co. was one of their
largest sized patent vertical engines , with a single cylinder 10£"
diameter x 10" stroke , and a bucket and plunger pump 9x
10"
stroke .
The engine of Messrs. Wirth and Co. had a single vertical steam
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cylinder 10£" diameterx 12" stroke, and a vertical double acting
plunger pump 6" diameter x 12" stroke.
The engine of Messrs. Moltrecht and Co. had a single horizontal
steam cylinder 6" diameter x 15" stroke, and two double acting
horizontal pumps, placed one on each side of the steam cylinder,
and worked by a plunger attached to each end of a cross head
keyed to the rod of the steam piston.
The engine of Merryweather and Sons was one of their ordinary
" x 18", the weight of the
single cylinder, 8" x 18", and 1 pump 5-jL
engine being 32 cwts.
The weight of each engine, as carefully taken, was as follows:
6, 128 Prussian lbs.
Messrs. Shand, Mason, and Co.
„
5,803
„ Wirth and Co.
„
3,813
„ Merryweather and Sons
3,487
„ Moltrecht and Co.
All being ready, and the engines on the ground, lots were drawn
to decide in what order they should be tried, and the result
gave the following order:—Messrs. Wirth and Co., Mr. Moltrecht,
Messrs. Shand, Mason, and Co., Messrs. Merryweather and Sons.
The following trials with each engine were to be made :—1. Time
of raising steam. 2. Quantity of water thrown into the hood placed
at an altitude of 50 feet, leading into a tank containing 2,470 gals.,
at a distance of 40 feet. 3. The same at a distance of 60 feet.
4. The same at 70 feet distance. The steam pressure was not to
exceed 120 lbs. when working.
One engine at a time was placed in position, and no notice was
publicly given when the engines were to light up ; but Messrs.
Wirth and Co. did so, apparently, when it suited them, and there
was a large quantity of water in the boiler. The time of
steam was as follows:
min. sec.
steam= 10 lbs.
In 6 30 from lighting the fire
20 „
12 o
99
30 „
13 25
„
,,
40 „
14 30
50 „
15 25
„
„
99
60 „
16 20
,,
,,
99
The engine started with 60 lbs. steam, and in 16 min. 50 sec.
from lighting the fire first water was thrown from nozzle. In
17 min. 45 sec. from lighting the fire the engine stopped for steam,
and in 18 min. 30 sec. steam = 70 lbs. ; in 19 min. 30 sec. steam
= 80 lbs., when they started to fill tank.
The engine maintained steam steadily at a pressure of 80 lbs. on
the square inch, with a water pressure varying from 120 to 140 lbs.
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Using a nozzle of 1^" diameter , and making 160 revolutions per
minute , at the distance of 40 feet from the hood, the tank was
filled in 29 minutes from lighting the fire, the time being taken
from the first appearance of the smoke at the top of the funnel .
The stream thrown was very compact and with great velocity ; the
steam very steady at 120 lbs.
At the horizontal distance of 60 feet the engine started with
140 lbs. steam , the water pressure reaching 140 lbs., and the revo¬
lutions being 174 per minute ; hut the steam fell to 80 lbs. in 9 min .
45 sec. after starting , and the tank was filled in 10 minutes .
At the horizontal distance of 70 feet, the engine started with
140 lbs. steam and 140 lbs. of water , and worked for 12 min .
48 sec., when the engine stopped, the tank being then 30 in. short
of full.
Between the trials the engine did some vertical streams fully
150 feet, the day being very calm : only one diameter of nozzle,
was used.
The engine of Messrs. Moltrecht and Co. raised 45 lbs. steam in
9 minutes , at which pressure the engine started to work ; but the
steam pressure fell rapidly , and the engine stopped working . In
25 minutes from lighting the fire 90 lbs. steam pressure was
obtained , and the engine started to fill the tank , using a nozzle of
j !-" diameter ; but after playing for 7 minutes , and little or no
water entering the hood, the steam pressure dropped rapidly , and
the engine was stopped and withdrawn from further competition .
For this reason any mention of it was omitted from the official
report of the j ury.
The engine of Messrs. Shand , Mason, and Co. was then put into
position , and the times of raising steam were as follows :
mm.

In 6
6
7
8
9
9
10

sec.

0
45
42
30
15
40
0

steam = 5 lbs
10 39
99
20
99
99
30 99
39
40 99
39
50 99
99
60 99
99

At this pressure the engine started to work, and after the water
had been thrown for one minute , the stream was directed into the
hood, the steam pressure being then 90 lbs. In 11 min . 15 sec.
the tank was filled, making the total time from lighting the fire
to filling the tank 21 min . 15 sec. The average steam pressure
during the time was 100 lbs., and the average water pressure 80 lbs.
The horizontal distance from the hood was 40 feet, the diameter of
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the nozzle 40 millimetres, and the steam pressure at the end of the
trial 115 lbs.
At the second trial, at the horizontal distance of 60 feet from
the hood, using a nozzle of 37 millimetres diameter, the engine
had 120 lbs. steam at starting and 120 revolutions, the steam
blowing off, but it fell during the working to 110 lbs. and 100 lbs.
water pressure, and a little later to 80 lbs. on the square inch,
when, after having been working 15 min. 15 sec. the hose burst,
the tank being then 2 ft. 10^ in. short of full. The engine did not
seem to work so easily as during the first trial, but laboured con¬
siderably.
Between the above trials the engine threw through a 1", 1^",
and a 1^" nozzle at the same time, reaching a vertical height of
about 130 feet. There was more wind during this trial than when
the engine of Messrs. Wirth and Co. was tried.
The engine of Messrs. Merryweather and Sons was next put in
place, and the fire having been lighted, the following results, in
getting steam from the moment smoke appeared at the top of the
funnel, were obtained :
First steam in
10 lbs. „
20 99 99
30 99 99
40 99 99
50 99 99
60 99 99
70 99 99
80 99 99
90 99 99
100 99 99

.
.
.
.
.

mm.

2
4
5
5
5

sec.

30
30
2
30
48

.

6

1

.
.
.
.
.

6
6
7
7
7

25
50
0
12
28

The engine was started with a higher pressure in 8 minutes from
the time of lighting the fire, and after playing the water about for
2 minutes, the stream was directed into the hood.
At the horizontal distance of 40 feet the tank was filled in 13
minutes, or a total time of 21 minutes from lighting the fire, the
steam pressure being 110 lbs., and that of the water 120 lbs., the
nozzle being 1^" diameter.
The next trial was at the horizontal distance of 60 feet, and a
1J-" nozzle was used. The engine played into the hood for 16
minutes, when the jury were satisfied, as the tank was filled to
within exactly 18 inches of the top, and ordered the engine to
stop, it being late ; and they then retired. The pressure of the
steam was 110 lbs., the water 130 lbs. ; at this time a nozzle of
iy ' diameter was used, and with it the engine threw a vertical
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stream to a height of between 130 and 140 feet, which it kept
up for five minutes . Next a 1" and a i " nozzle were attached to
the branch , and each threw to a full vertical height of 100 feet.
This concluded the trials of the day.
The engine of Messrs. Moltrecht and Co. was in its boiler and
arrangement of the steam slide almost an exact, but still very
imperfect , copy of the plan used by Merryweather and Sons in
their engine the ‘Torrent .’ The suction and delivery air vessels
were laid horizontally , so as to form a bed or framing to carry the
steam cylinder and pump , like the plan formerly used in the ‘ old
style ’ steamers made by the Amoskeag Company. The engine
was fitted with a hose reel , placed in the part under the driver ’s
seat , similar to the plan introduced for manual engines by Mr .
\Vm. Baddeley, C.E ., in the year 1837.
The following is a copy of the official report concerning the
decision of the jury at the trial of steam fire engines held at
Cologne :—
‘ The undersigned , when judging of the steam fire engines, paid
attention chiefly to the following points :—
‘ 1. The time required for getting sufficient steam to work the
engines .
‘ 2. The quantity of water in general , and especially its density ,
in proportion to the distance over which the water was thrown .
‘ 3. The height of the stream .
‘ 4. The general construction of the engines , and especially their
durability and steadiness whilst being worked.
‘ 5. The weight , from which to draw conclusions as to their trans¬
portability .
‘ As regards the getting of steam for working the engines, the
engine of Messrs. Merryweather and Sons, of London , effected this
in 7 min. 28 sec. ( 100 lbs.) ; that of Messrs. Shand , Mason, and Co.,
of London , in 11 min . 28 sec. ( 60 lbs.) ; that of Messrs. Wirth and
Co., of Frankfort -on-the -Maine, in 16 min . 30 sec. ( 60 lbs.)
‘ At a distance of 40 feet, the largest quantity of water was
thrown by the engine of Messrs. Shand , Mason, and Co. ; the
second in this respect were Messrs. Wirth and Co. ; whilst as
regards the compactness of the stream , the latter decidedly took
the first place, and Messrs. Shand, Mason, and Co. were second in
this respect .
‘ At a distance of 60 feet Messrs. Wirth and Co. took the first
place, and Messrs. Merryweather and Sons the second place.
‘ As , however , the dimensions

and working

powers of the engines

are taken into consideration , then Messrs. Merryweather and Sons
are fairly entitled to the first place ; there is also to mention that
the engine of Messrs. Wirth and Co. worked during a wind more
T
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favourable than that under which the other two had to stand the
trial .
‘ Concerning

the height

of the streams , the engine of Messrs .

Wirth and Co. was first, even if full consideration is given to the
unfavourable wind which the other two engines had to work
against .
‘ All practical questions as regards the construction of steam
fire engines have not yet been decided. All three engines were of
solid workmanship , and fully warrant , during the usual duration
of working time as regards steadiness, every advantage that could
be wished for.
‘ The weights of the engines are as follows :—
Messrs. Merryweather and Sons .
.
. 3,813 lbs.
„
Shand , Mason, and Co. .
.
, 6,128 „
„
Wirth and Co.
.
.
.
. 5,803 „
‘ Considering the short space of time in which Messrs. Merry weather and Sons’ engine commenced working after the time of
lighting the fire, and considering the proportionately equal results
in other respects, and further in consideration of the strikingly
light weight of this engine , the undersigned declare that they have
awarded to the steam fire engine of Messrs. Merryweather and
Sons, of London , I Stand , 247, the set out (ausgesetzte ) money
prize of 500 thalers ; and a gold medal to the steam fire engine
of Messrs. Shand , Mason, and Co., of London , I Stand , 248 ; and
a silver medal , granted by the ministry , to the steam fire engine
of Messrs. Wirth and Co., of Frankfort -on-the -Maine , I Stand ,
156.
‘Agreed

‘ (Signed ) M. Goldstein .

c(Signed ) T. Wottitz .
‘ The same

‘ (Signed ) Ruhlhann .
‘Cologne , June 20th , 1865 .’

The engine of Messrs. Wirth and Co., at the first trial , delivered
2,470 gals , in 11 minutes = 224 gals, per minute , which divided
by 5,803 lbs., the weight of the engine , gives ’038 gals, as the
amount delivered per lb. of engine per minute .
At the second trial the engine delivered 2,470 gals, in 10 minutes
= 247 gals, per minute , which divided by the weight of the engine
(5,803 lbs.) = -042 gals, per lb. of engine per minute .
The engine of Messrs. Shand , Mason, and Co. at the first trial
delivered 2,470 gals, in 11 min . 25 sec. = 220 gals, per minute ,
which divided by the weight of the engine ( 6,128 lbs.), gives -036
gals, per lb. of engine per minute .
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min .
At the second trial the engine delivered 1,318 gals, in 16

30 sec. = 80 gals, per minute , which divided by the weight of the
engine (6, 128 lbs.), gives '013 gals, per lb. of engine per minute .
The engine of Messrs. Merryweather and Sons, at the first trial ,
delivered 2,470 gals, in 13 minutes = 190 gals, per minute , which
divided by 3, 813 lbs., the weight of the engine, gives -05 gals, per
lb. of engine per minute .
At the second trial the engine delivered 1,869 gals, in 17
minutes = 110 gals, per minute , which divided by 3,813, the weight
.
of the engine , gives -0288 gals, per lb. of engine per minute
At trials to ascertain the powers , &c. of steam fire engines , the
chief points to be noted are—first, the time of raising steam from
the moment smoke appears at the top of the chimney ; next , the
;
height at which the water stands in the gauge glass of the boiler
and
smoothly
whether
off,
goes
engine
the
which
in
next , the way
easily or with a rush , and whether it fetches water at once or takes
several strokes to do it ; next , being at work, the steadiness with
which the steam is maintained , and the pressure at which the
gauges on the boiler and pumps stand , and also whether the engine
itself is vibrated or shaken by working ; next , the diameter of the
;
suction and delivery hose, and the diameter of the nozzles used
and
wind
of
state
the
and
,
employed
hose
of
also, the kind
weather .
For duty or effect it will be desirable to measure the distance
and height to which streams of given sizes are thrown , whether the
streams are solid or broken , steady or intermittent ; the depth or
,
distance from which the engine draws the water ; the length
diameter , and material of hose used, and the steam and water
pressure under which each diameter is worked, with the number
of strokes or revolutions per minute whilst working with each
diameter of nozzle. As to fuel, it is no doubt desirable that the
;
maximum effect should be produced by the minimum of fuel
usually
are
engines
but the circumstances under which these
;
worked do not render economy on this head of much moment
the
comparing
of
means
a
as
,
this
note
to
proper
is
still , it
results with other engines used in manufacturing or other pur¬
poses.
Another point to be carefully noted is the amount of water in
cubic feet contained in each boiler at the time of lighting the fire,
as it may sometimes be found that one boiler will contain a much
larger amount of water -—per square foot of heating surface—to be
heated than another ; consequently , an engine may be slower or
of water to be
faster in getting away, according as the amount
should hold
boiler
a
that
desirable
doubt
no
is
It
varies.
heated
sufficient water to prevent its varying much in the production of
steam when at work ; but it would be desirable to apportion the
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cubic contents of water to a square foot of heating surface as a
standard , so that the economical duty of the various boilers might
be tested by a proper standard . The result of this would
perhaps
be found ’that one boiler , containing ten cubic feet of water
and
one hundred square feet of heating surface, would get
steam
quicker , hold it steadier , and give a greater duty than one con¬
taining the same number of square feet of heating surface, but a
less number of cubic feet of water. Consequently , it might
be
safely assumed that such a boiler would prove better in general
work than the other .
Having all these points carefully noted , the relation between
work wasted and that consumed in useful effort can be easily
determined , and the ratio of these is the true measure of merit of
the engine as a hydraulic machine ; but neither ‘ nose bags ’
‘ targets ’ are necessary for this purpose , or even of any nor
use
whatever .
The ‘ Practical Mechanic ’s Journal ,’ commenting on the Crystal
Palace trials , says : ‘ Through one hose pipe , common to all,
through the same length and diameter of delivery (strictly the
very same hose), all the engines in succession should project
water vertically , in the inside of a tower or the like, screened their
from
the wind, and giving the means of accurately observing the
height
of the jet , and that the water falling back in a given time
should
be measured in volume . As to comparative trials , as to
which
engines against or transverse to the wind should deliver most water
into a “ water target ,” the feet would be safely inferred from
the
preceding information ; but if a separate trial were desirable , say
with the angle of elevation at 45°, then it is indispensable
that
every engine should be tried with the same diameter of jet .
‘ The distance at which a cylindrical jet begins to get
scattered
and broken into spray by the resistance of the air in the
passage
through it, depends upon the velocity of the jet , and with the same
velocity the quantity lost by spray in relation to that delivered
beyond at a given distance from the nozzle is, cwteris p' aribus , as
the diameter of the jet , and inversely as its cross section, or as
the
square of its diameter . These conditions did not appear to us to
have entered into the consideration of the committee at all.
Such
are some of the purely hydraulic questions which should
have
been exactly determined , we think , to have got the most out
of
this competition ; but as the mean velocity of piston , even of
any
one engine , does not seem to have been got at , of course the
very
first element for any conclusion as to the ratio of useless
to useful
power consumed is wanting . But besides the hydraulic question ,
there are a great number of other mechanical conditions demanding
to be fulfilled by a steam fire engine —a very few of which,
such
as the rapidity with which it can be brought into action as a
steam
engine , appear to have been considered.’
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The following were the results and awards of the various trials
of the steam fire engines just enumerated :—
International Exhibition , 1862—three engines competing :—
Medals awarded .
Crystal Palace , 1863 —ten engines competing :—
First Prize , for large engines, of 250/ ., to Messrs. Merryweather
and Sons, for their steam fire engine ‘ Sutherland .’
Second Prize , for large engines , of 100/., to Messrs. Shand ,
Mason, and Co., for their steam fire engine .
Mr. William Eoberts was ‘ highly commended ’ in the following
letter addressed to him , in which it is stated that ‘ at the meeting
of the committee a few days since for the purpose of making the
awards concerning the engines, it was a matter of much regret that
it was not possible under the circumstances to award a prize to
your engine, there being only two prizes in each class, and your
engine having evidently got into the class in which you had not
originally intended to compete .
‘ The committee , however, have, by a formal resolution , “ highly
commended ” your engine , and have deputed me, in my capacity
as chairman , to convey to you their best thanks for your exertions
in producing so good a steam fire engine, and for your courteous
and liberal conduct during the whole of the experiments .’
First Prize , for small engines, of 250/., to Messrs. Shand ,
Mason, and Co., for their small steam fire engine .
Second Prize , for small engines, of 100/., to Messrs. Welling¬
ton , Lee, and Co., for their small steam fire engine .
Middleburg , 1864—two engines competing :—
First Prize of a gold medal and 500 florins, to Messrs. Shand ,
Mason, and Co., for the best engine .
Second Prize of a silver medal and 200 florins, to Messrs. Merry weather and Sons, for the next best engine .
Eotterdam , 1864—two engines competing :—
The best engine at the trial being that of Messrs. Merryweather
and Sons, it gained the point competed for, that of being purchased
by the town council for the use of the town.
Cologne, 1865—four engines competing :—
The Prize of 500 thalers = 75?., for the best steam fire engine ,
was carried off by Merry weather and Sons. Messrs. Shand , Mason,
and Co. had a gold medal given to them , and the ministry presented
a silver one to Messrs. Wirth and Co.
The Society for the Encouragement of Arts , Manufactures , and
Commerce , impressed with the desirability of encouraging the
development of steam fire engines, offered in the years 1863 -4,
1864- 5, their medals— 1st, for the best and most efficient steam fire
engine for land use ; and 2nd, for the best and most efficient steam
fire engine capable of self propulsion on land , the conditions required
being ‘ rapidity in raising and generating steam, facility of drawing
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water , volume of water thrown , distance to which it can be thrown ,
lightness , strength , and durability .’
It was hoped that makers , both English and foreign, would be
induced to enter the lists, and show what could be done towards
obtaining the desired end ; and it is more than probable that from
the absence of any inducement to favour one person more than
another , or having any interest to serve, or ends to gain, by parti¬
ality for particular plans or systems, such a competition would be
far more likely to be free from bias, and calculated to give more
satisfactory results , than any competitions which have hitherto taken
place .
The provision of competent and disinterested judges , the arrange¬
ment of practical and useful tests , the framing of rules to be strictly
and truly observed, the provision of proper and reliable means for
obtaining correct results of each test , and the carrying out of all
connected with the matter with the most inflexible impartiality ,
will beget the confidence so much desired in these competitions ,
and ensure that satisfactory and valuable information be obtained .
Under the will of Dr. Fothergill , funds are bequeathed for the
offer of a medal, and ‘ the following subjects are proposed to the
Society for their consideration :—
1. The best method of preventing destructive fires, and of detect¬
ing incendiaries .
2. Of speedily extinguishing

fires when water is scarce .

3. Of speedily securing valuable property from the flames, and
also from thieves .
4. Of preventing or diminishing the numerous fatal disasters
from fashionable muslin dresses catching fire, whether by rendering
such dresses less combustible , or having constantly in readiness a
large cloak of incombustible fabric composed of asbestos or amian¬
thus , with which instantly to enwrap the whole body.
Paper of this kind ( incombustible ) might preserve from fire
valuable deeds and other manuscripts . A premium for the en¬
couragement of such a manufacture is also earnestly recommended .
The above to be varied at the Society’s discretion .’
The competition list had two entries , that of Mr. William
Eoberts , and Messrs. Shand , Mason, and Co., but in consequence
of the latter firm having to send their engine away before the
date for trying the engines could be decided , and too late to
enter another before the time specified as the last day for entry ,
nothing practical has so far resulted , and the last day on which
entries could be made passed away without any fresh competitors
appearing , and for the present the attempt seems to have been
attended with no practical result . It is to be hoped , however, that
the Society will persevere in its laudable endeavours until they be
crowned with success, and those results so earnestly to be desired
be fully and completely attained .

