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CHAPTER XXIV .
AMERICAN STEAM FIRE ENGINES.
Tiie author had earnestly

desired

to make the section

on American

steam fire engines a complete and interesting portion of the present
work, and with this view he addressed a circular to seventeen of
the American builders of steam fire engines, setting forward what
he was doing, and requesting their cooperation by sending him
drawings, engravings , photographs , and other information required
for this purpose, in the hope that his call would have been freely
responded to ; but although he sent at the end of last May, he
regrets to state that the only response he has met with has been
from the well known builders Messrs. Poole and Hunt of Baltimore ,
Maryland , and Messrs. Ettenger and Edmond of Bichmond , Vir¬
ginia, to whom he begs to tender his thanks for their prompt and
ready replies.
So far as the author can gather from Americans resident in
London , the disgust and annoyance felt by them from the treat¬
ment they received on the visit of the American firemen and
engines in 1863, and the results of the so called ‘ trials ,’ have
raised such a feeling amongst them as cannot fail to lead them to
refuse any information , or to render any assistance on such a
subject , when sought to be obtained from this side of the Atlantic .
It is worthy of note that the only two makers who have assisted
the author were both resident in the southern portion of the
States ; and it would seem that a more liberal and enlightened view
of things is taken in that part of the country than further north :
at least such are the results of the author ’s exertions .
In comparing the results of the working of American steam fire
engines with those of the English , it must be remembered that the
American gallon is the old English gallon of 231 cubic inches
= 8^ lbs. of water , and the gallon in use in New York contains
8 lbs. of water : thus 300 English gallons of the present measure
are equal to 375 American , or rather New York, gallons.
The honour of having constructed the first steam fire engine in
the United States has long been given to Mr. John Ericsson, and
it has generally been believed, at least in this country , that to him
the credit of this was due. Great pains and a considerable
amount of research have satisfactorily proved, however, that this is
not the case ; but the grounds on which the idea became estab¬
lished were, that in the year 1840 he obtained the gold medal
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which was offered by the Mechanics ’ Institute of New York for
the best plan of steam fire engine .
A design for a steam fire engine was sent in by him in answer
to the offer, and this engine being almost identical , except in the
boiler , with those which had been so successfully manufactured and
employed by Mr. John Braithwaite in London some ten or twelve
years before, and consequently had been pretty well proved in
working , naturally carried off the prize, as there could be little
room to doubt its being successful if carried into practice .
No account has been found of its ever having been made, nor
has any information been received in answer to the enquiries made
respecting it . The following remarks , and the sources whence they
were obtained , seem evidently to show that they added in no small
degree to the propagation of this idea. In Le Cras’ work, ‘ The
United States and the Canadas,’ written in 1841, it is stated that
one of Ericsson ’s engines was then being built . It was to be a
little over 2 tons in weight, and to throw 3,000 lbs. of water per
minute , equal to about 300 gallons per minute , to a height of
100 feet, and so arranged as to throw four streams at once if
required .
The ‘Mechanic ’s Magazine ’ for Nov. 1840 contains the follow¬
ing extract from the ‘ Times ’ respecting this engine :—‘ A steam
fire engine has been invented at New York by Capt. Erichsen . It
weighs only 2-\ tons , and will throw 3,000 lbs. of water per minute
to a height of 105 feet through a nozzle of 1J- in. in diameter .’
The first steam fire engine constructed in the United States was
designed and built by Mr. Paul Eapsey Hodge, C.E ., a well known
English engineer , at his own works in New York , in the year
1840- 1. It was a self propelled engine , the first of the kind ever
constructed , with horizontal cylinders and pumps ; a locomotive
boiler, in some respects like the style introduced by Edward Bury
for locomotives ; the slab or plate framing to which the cylinders
and pumps were attached , as is now used in locomotives ; and
wrought iron wheels, which were manufactured by the Matteawan
Company for Mr. Hodge. It was arranged to be drawn by horses
if required , as well as by hand and its own steam power ; and thus ,
about twelve years after steam fire engines had been in use in
England , was the first made and used in America .
In reply to various questions and enquiries respecting this
engine , the following communication has been received from Mr .
book
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book, in which the names, hours of work, and money earned by
each of the six men employed on the job were entered , the author
feels that there is ample proof to show, that to him alone is due
the credit of introducing the steam fire engine into practical use
in America, and of having constructed the first that had ever been
made in that country .
*25 Cannon Street, E . C., August 15, 1865.

‘ My dear Sir,—In the year 1840 I induced the several insurance
companies of New York to give me a conditional order for a steam
fire engine, my contract being that the engine should he capable of
forcing 6,000 lbs. of water per minute to a height of 120 feet.
This was many months before Mr. Ericsson landed in New York .
‘ I mention this because it has been asserted that Mr. Ericsson
built the first steam fire engine in America . Mr. Ericsson made
a design for one, a copy of which you will see in Ewbank ’s
‘ Hydraulics ,’ but it was never made. It was precisely the same
as that built by my friend John Braithwaite in 1829.
‘ It has also been published in the “ Mechanic ’s Magazine ” for
May 1861, that the Matteawan Company built this machine from
my designs. This is not true ; the engine was built in my own
establishment in New York : but the Matteawan Company did
make the wheels for me, and several minor parts , so as to enable
me to finish it in time. I would remark that I never saw a steam
fire engine in my life up to this period .
‘ The construction of the engine was very simple, as may be
seen by the drawing I now send you, and from which you can
make your drawing for the wood engraving . The boiler was similar
to a locomotive boiler, with the exception that the furnace end was
curved out, so as to increase the area of fire grate without addingmuch to its weight .
‘ The main running wheels were used as fly wheels when the en¬
gine was at work, the main axle of which was made in two halves,
with a sleeve socket joint , so that each wheel ran of itself ; but when
the engine was blocked up in working order, there was a clutch pin
which connected the axle and brought the two crank pins on the
face of the wheels at right angles with each other ; the two connect¬
ing rods were then attached , and the engine was ready for work.
‘ The surface of the boiler was very great for a boiler of its
weight, being only (without water ) 1, 600 lbs. nett . There were two
continuous wrought frames on each side of the boiler, on to which
the two steam cylinders and two double acting water pumps were
attached . The steam cylinders were 9i " diameter x 14" stroke .
The two pumps were 8^" diameter x 14" stroke , the same piston
rod working both through engines and pumps direct .
‘ There were two air vessels, one to each pump , but both on one
bed plate , so that the two air vessels acted together ; the passages
K K
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‘Yours faithfully ,
*Chas. F . T. Young , Esq., C.E.’

‘ ( Signed )

P . R . HoDGK .
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Fig . 65 is an exact copy of this engine made from the drawing
of Mr . Hodge .

| lj ULi -j

to

In 1851 Mr. W. L. Lay designed a self propelled steam fire
engine at Philadelphia , with a rotary pump , and provided with a
plan by which carbonic acid gas could be used to propel the engine
K K 2
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to the fire whilst steam was being raised . The fire was to be urged
by a fan or blower, and when at work the engine was to be raised
off the ground so as to allow the driving wheels to act as flywheels
when the engine was pumping , as was done by Mr. P . E . Hodge
in the engine he built at New York in the year 1841. It was to
throw three to four hundred gallons of water per minute , was pro¬
vided with a hose reel , steering apparatus , and the usual accom¬
paniments , and was estimated to weigh 1\ ton .
The ‘Journal of the Franklin Institute ’ for 1853 contains the
following :—‘In 1853 Mr. A. B. Latta , of Cincinnati , constructed
a steam fire engine , a self propeller , which ran on three wheels.
The cylinders were two in number , placed one on each side, the
pumps being in front of the cylinders , the piston rods of the steam
cylinders were continued to form the rods of the pumps, and the
engines were so arranged as to couple to the driving wheels when
required , which driving wheels were placed behind the fire box.
The leading wheel could turn in any direction , so as to admit of
the easy steering of the engine .
‘ When tried before the Hope Hose Company of Philadelphia , it
threw water to a distance of 160 feet ; but it threw on another
occasion to 240 feet from the end of the nozzle to where the body
of water fell, and 291 feet to where the spray fell, the nozzle being
If -" diameter . The engine would throw one to six streams of
water , and was fitted with two 6±" suction hose 24 feet long, and it
was reckoned to throw 2,000 barrels of water per hour . It would
get to work in five minutes , and it required four men and four
horses to work it and run it out . On one occasion it was called
out to a fire, and in a little over five minutes from the call the hose
were laid and the engine was throwing water on the fire, at which
she worked for eight hours and a half without intermission .’
In 1855 a steam fire engine , made by Abel Shawk of Cincinnati ,
was tried in that town with the following results :—
Steam was formed in 5 min . 15 sec. after the torch was applied ,
the water being quite cold ; in 1 min . afterwards the gauge showed
15 lbs., and in 7 min . 20 sec. after lighting 50 lbs., and in 8 min .
from lighting , the engine was started , the steam quickly rising
to 120 lbs.
Using a 1-J-" nozzle against the wind, the water was thrown
172 feet horizontally , and 120 feet vertically . Using four f "
nozzles, about 100 feet ; and using a 1" nozzle and 62 feet of
hose, to a distance of 176 feet. Using a 1" nozzle and 1£"
together , each with 62 feet of hose attached , a distance of 103 feet
was reached .
When raising water by the suction from the Delaware , against a
moderate breeze with a 1| " nozzle, a horizontal distance , exclud¬
ing spray, of 176 feet was reached ; with 325 feet of hose and a
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1J-" nozzle it threw 120 feet against the wind ; with 925 feet of
hose and a f " nozzle, the engine threw to a height of 40 feet, at
70 feet horizontal distance from the engine ; the steam pressure
being 96 lbs. on the square inch .
The boiler of this engine consisted of a case 3P x 4' 6" high,
with an arched top, in which the fire was placed, containing
a continuous series of small tubes laid parallel and in close proxi¬
mity, between which the flames ascend ; in connection with this
case was a cylinder 10' x 2' 6", placed horizontally near the
ground , divided into two unequal parts by a vertical transverse
diaphragm ; in the larger of which, near the boiler, was another
continuous series of small tubes , the space left around them being
connected with the end of the first series of tubes ; the other end of
this first series and one end of the second series were in connection
with the force pump . On lighting the fire the first series of tubes
become heated , the water being injected is converted into steam,
and entering the cylindrical case heats the water injected , or runs
over into the second series, converting it into steam, and thus
supplying the engine .
The end of the cylindrical case furthest from the boiler received
the water from the pump , and was provided with a suction nozzle
and attachments for eight separate hose. The steam cylinder ,
11-| " diameter x 25" stroke , was placed horizontally on this
cylindrical case and next the boiler, having the pump , 7| -"
diameter x 25" stroke , in front of it , the piston rod and pump rod
being in one length . A three armed cross head was fixed to the
piston rod, the two lower ones working the feed pumps placed on
the sides of the steam cylinder , and the top one working a small
valve which admitted steam on either end of a small cylinder, to
the piston rod of which was affixed the main valve for admitting
and exhausting the steam to and from the main cylinder . The
object of this arrangement was to permit the main piston to com¬
plete its stroke before reversing its movement.— ‘Journal of the
Franklin Institute ,’ 1855.
The firm of Messrs. Poole and Hunt , of Baltimore , Maryland ,
U.S.A., commenced building steam fire engines in 1858 ; and up
to the present time have completed seven, viz. one of the first
class, four of the second class, and two of the third class.
Their engines have been designed with the view of being simple
in construction , and have neither screw, bolt, or handle , or any
other appurtenance more than necessary to make them thoroughly
effective ; at the same time that it has been desired they should
possess a handsome appearance .
Fig . 66 represents one of them .
The boilers are upright multitubular , with a square fire box, and
enlarged steam space. They are fed by a feed or force pump, and
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are arranged to take a supply by a connection with the main air
vessel. After six years’ use the boilers are found to keep in excel¬
lent order, and the only sign of any wear is found in the tubes .
The pumps employed by Messrs. Poole and Hunt are of a
peculiar character , consisting of two barrels placed one over the
other , in each of which are two pistons attached to each piston rod,
and fitted with indiarubber valves. The two piston rods are
attached to a cross head, which is again attached to the piston rod,
so that one cylinder and steam piston works the two pumps and
the four pistons connected with them , a small flywheel being used.
They are constructed of three sizes or classes, each of the follow¬
ing weight :—No. 1= 6,500 lbs., or 2 tons 18 cwts. 4 lbs. English ;
No. 2 = 5, 600 lbs., or 2 tons 10 cwts. English ; No. 3 = 4,500 lbs.,
or 2 tons 20 lbs. English . It is found that the second class is of
sufficient capacity for use in the largest cities ; whilst for towns or
cities of moderate size, the third class is ample .
These engines raise sufficient steam for starting in five to six
minutes from the time the fire is lighted , the water being cold in
the boiler ; and they are found to perform good service at fires
with a steam pressure of from 50 to 60 lbs. on the square inch,
and are capable of being worked up to 150 to 175 revolutions per
minute .
The pump is found to work well in muddy or dirty water, and
to act most satisfactorily where the water has to be drawn or
fetched from a depth .
The engines of No. 1 size have one cylinder 121" x 12" , the
pump two barrels , each 5^" xl2 " ; the suction opening is 5"
diameter , and the boiler has 450 square feet of heating surface.
Size No. 2 has one cylinder 11" x 12", double pump , each barrel
4| " diameter .x 12" ; the suction opening 4y diameter , and the
boiler has 239^ square feet of heating surface.
Size No. 3 has one cylinder 11" x 8" , double pump , each barrel
4-| " diameter x 8" ; the suction opening 4J " diameter , and the boiler
has 144 square feet of heating surface.
The first class engines, using 100 feet of hose and a nozzle
of 1-| " diameter , have thrown to a horizontal distance of 257 feet.
The second class engines, using 100 feet of hose and a nozzle of
la ." diameter , have thrown to a horizontal distance of 240 feet.
The third class engines, using 100 feet of hose and a nozzle of
1" diameter , have thrown to a horizontal distance of 235 feet.
Messrs. Ettenger and Edmond , engineers and steam fire engine
builders , of Richmond , Virginia , U.S., commenced the construction
of steam fire engines in the year 1859, and have built three alto¬
gether , and all three off the same patterns . The boilers were
vertical , with 165 iron tubes of 1-I " diameter ; steam cylinders
9" x 15", one in each engine, with two pumps to each placed
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horizontally , each pump 2>\ " x 15" , the contents being equal to one
5" pump . The rod of each pump was attached to a cross head , at¬
tached in a vertical position to the cross head on the steam piston *
rod , and a connecting rod from the cross head took hold of the crank
of the flywheel shaft, which worked the eccentric and feed pump for
the boiler . The suction hose was 4^" in diameter , and the delivery
hose 2A" in diameter . The weight of the engine, complete, with
wood and water ready to run out, was 6,600 lbs.
These engines would throw a 1a" stream to a horizontal distance
of 240 feet, and to a vertical height of 160 to 180 feet. The
average steam pressure used when working at fires was 60 lbs. on
the square inch, and they have been found to get this from cold
water in seven minutes from lighting the fire. Two of them have
been in use in Richmond in the Fire Department ever since their
construction , one for six years without any repairs except having
a bent axle straightened once or twice, and having the pumps looked
to on one occasion from their having frozen up through the neglect
of the parties in charge not drawing off the water when the work
was finished. The grate was made of boiler plate , drilled full of
holes for the passage of the air, and it is still in use and in good
order.
One of these engines underwent a very severe test on the occasion
of a great fire, starting to work at 5 o’clock on the Sunday after¬
noon, and working steadily on until the Thursday morning at
11 o’clock, night and day, attended by two engineers and two
firemen , one of each by day and the other set by night . The
engine only stopped twice, once to replace a burst length of hose,
and once to wipe down the engine between 9 and 10 o’clock on
the Tuesday morning .
The third engine, which was the first engine they built , was
sent to St. Petersburg , to the order of Messrs. Winans and
Harrison .
At the end of the year 1859 some trials were made at Phila¬
delphia of the steam fire engines exhibited at the Fair of the
Agricultural Society, held at that place, which lasted for three
days.
A mast , 173 feet, in height from the ground , was erected, to the
top of which a running halyard was attached , for the purpose of
raising and lowering a line of small tin cups fastened at a distance
of one foot apart . This line of cups was drawn down when each
engine had finished the trial for height , and water being found
in any cup was taken as the indication of the height to which it had
thrown the water. Each engine had to work for twenty minutes .
The following engines contested , and their particulars were as
follows :—
‘ Good Intent ,’ built by Eeaney and Neafie, of Philadelphia —
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Steam cylinder , 8" diameter x 12" stroke ; pump , 4 | " x 12" stroke ;
weight of engine , 5,400 lbs.
‘ Weccacoe,’ built by Merrick and Sons, Philadelphia —Steam
cylinder , 8J " diameter x 14" stroke ; pump , G" diameter x 14" stroke .
No. 7 ‘ Baltimore ,’ built by Poole and Hunt , Baltimore —Steam
cylinder , 14" diameter x 12" stroke ; pumps 6" diameter x 12"stroke ;
weight of engine, 5,456 lbs.
‘ Independence ,’ built by Hunsworth , Eakins , and Co., at People ’s
Works, Philadelphia —Steam cylinder, 10^" diameter x 14" stroke ;
pumps , b\ " diameter x 14" stroke .
‘ Washington ,’ built by Poole and Hunt , Baltimore —Steam
cylinder , 12^" diameter x 12" stroke ; pump , 6f " diameter x 12"
stroke ; weight of engine, 3,582 lbs.
‘ Mechanic,’ built by Reaney and Neafie, Philadelphia —Steam
cylinder , 8" diameter x 16" stroke ; pump , 41" diameter x 16'
stroke ; weight of engine , 5,760 lbs.
‘Hibernia ,’ built by Reaney and Neafie, of Philadelphia —Steam
cylinder , 11^" diameter x 14" stroke ; pump ,
diameter x 14"
stroke ; weight of engine , 8,000 lbs.
‘ Southwark ,’ built by Lee and Larned , of New York —A self
propelling engine ; 2 steam cylinders , each 7^" diameter x 14"
stroke ; 1 rotary pump , 17" diameter x 10" wide ; weight 9,000 lbs.
The engines were either worked or superintended by their
various builders , and the judges , three in number , made the
measurements , kept the records of time , steam, and water pres¬
sure, and general observations on the working of the engines, and
gauged the various nozzles used, with inside callipers. The engines
were tried in the following order, and with the following results :
The ‘ Good Intent : —This engine started in 14 minutes 20
seconds from lighting the fire, with a steam pressure of 35 lbs. on
the square inch, and using 219 feet of hose and a nozzle of l " in
diameter , threw to a horizontal distance of 169 feet, and to a
vertical height of 140 feet. The maximum steam pressure was
95 lbs., and the water pressure 142 lbs. on the square inch.
The ‘ Weccacoe.’—This engine started in 15 minutes from
lighting the fire, with a steam pressure of 50 lbs. on the square
inch , and using 208 J feet of hose and a nozzle of 1£" diameter ,
threw to a horizontal distance of 109 feet, and a vertical height of
83 feet ; the maximum steam pressure being 70 lbs., and the
water pressure 60 lbs. on the square inch .
The ‘ Southwark .’— No account is given of the time of raising
steam, but with a maximum steam pressure of 176 lbs. per square
inch , and using 216 feet of hose and a nozzle of L}" diameter , a
horizontal distance of 145 feet was reached , the water pressure
being 75 lbs. No vertical jet was tried .
The ‘Baltimore ,’ No. 7.—This engine started in 11 minutes from
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lighting the fire, with 100 lbs. steam, maximum pressure , and using
205 feet 7 inches of hose and a nozzle of 1" diameter , threw to a
horizontal distance of 196 feet, and to a vertical height of 166 feet,
the maximum water pressure being 180 lbs. on the square inch.
The ‘■Independence .’’—This engine started in 15 minutes 30
seconds from lighting the fire, with a steam pressure of 60 lbs.,
and using 216 feet 7 inches of hose and a nozzle of
diameter ,
threw to a horizontal distance of 193 feet, and to a vertical height
of 143 feet, the maximum pressure of the water being 133 lbs. on
the square inch .
The e Washington .’— This engine started in 18 minutes 30
seconds from lighting the fire, with 85 lbs. steam, and using 205
feet 10 inches of hose and a nozzle of 1| " diameter , threw to a
horizontal distance of 239 feet, and an estimated vertical height of
178 feet , water being found in all the cups on the flagstaff, and
the water went many feet above it. The maximum water pressure
was 140 lbs.
The £Mechanic .'—This engine started in 13 minutes 20 seconds
from lighting the fire, with a pressure of 55 lbs. on the square
inch , and using 208 feet 10 inches of hose and a nozzle of 1"
diameter , threw to a horizontal distance of 203 feet , and to a
vertical height of 167 feet, the maximum steam pressure being
105 lbs. and the water pressure 180 lbs. on the square inch : water
was found in all the cups but the uppermost .
The ‘Hibernia .’—This engine started in 12 minutes 21 seconds
from lighting the fire, with a pressure of 60 lbs. steam , and using
203 feet 6 inches of hose, with a nozzle 1
diameter , threw to a
horizontal distance of 254 feet, and to an estimated vertical height
of 181 feet, the water being thrown well over the pole. The
maximum steam pressure was 105 lbs. and the water pressure
190 lbs. on the square inch .
The following table gives particulars of engines , and results of
trials
Name

Cylinders

Pumps

Weight

i !

k£
£d

'" it ' it
inches.
inches.
lbs.
. 8x12
4# x 12
5,400
. 8£ X 14
6 x 14 not stated
. n x u ( 2) ( rotary 1
9,000
1 17 x 10 1
f double )
Baltimore . . 14 x 12
5,456
1 G x 14 j
I 61x14 ) not stated
Independence 10£ x 14
Washington . m x 12
6# x 12
3,582
Mechanic . . 8 x 16
4fj x 16
5,760
Hibernia
Hi x 14
6£ x 14
8,000
Good Intent
Wcccacoe .
Southwark

s
Height
55

<3
$

Remarks

5

feet.
lbs. in.
95 142 1
140
169
83
70 60 H
109
176 75 H not tried 145
100 180 1

166

196

60 133
85 140
105 180
105 190

il

145

11
1
1A

178
167
181

193
239 threw oyer pole .
203
254 w ell over pole .

At the conclusion of these trials , the following first and second
class manual engines were tried , with the following results :—
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First Glass.—‘ Citizen ,’ of Harrisburg , fully manned , using 10
feet of hose and a nozzle 1" in diameter , and worked for two
minutes , reached a horizontal distance of 196 feet.
‘ Assistance ,’ of Philadelphia , length of hose and diameter of

nozzle the same, reached a horizontal distance of 182 feet
inches.
This engine , according to the rule , was allowed 35 feet from the
‘ Citizen,’ on account of having a smaller chamber .
Second Class.—‘ Washington ,’ with 50 feet of hose and a

nozzle , reached a horizontal distance of 154 feet .
‘ Philadelphia ,’ under the same circumstances , reached a hori¬
zontal distance of 188 feet 3 inches.
‘ Weccacoe ,’ as above , a horizontal distance of 154 feet .
‘ Globe ,’ as above , a horizontal distance of 150 feet , and 5 feet
allowance .
‘ Franklin ,’ of Frankford , as above , a horizontal distance of 158

feet, and 5 feet allowance.
In 1860, Messrs. Ettenger and Edmond , of Richmond , Va.,
built a steam fire engine for St. Petersburg , of which the American
description is as follows :—It has a vertical tubular boiler, a single
steam cylinder 9" diameter x 15" stroke , with the steam chest be¬
neath , and the slide valve so arranged that any water carried
over by priming would pass off by the exhaust without having to
open the cylinder cocks. The slide valve was worked by an eccen¬
tric on the flywheel shaft, in connection with a rocking arm , as in
ordinary engines. The pumps are of gun metal , set one above an¬
other , and are reciprocating in their action, the cross head of the
engine being made in such a way that the steam piston rod taking
hold in the centre , the two rods of the pump pistons take hold,
one above, the other below the rod of the steam piston, whilst the
side or connecting rods take hold of the ends which project over
the sides of the frame and give motion to the fly wheels, one on
each side of a vertical air vessel. One of the pumps , the lower
one, is cast solid in the vacuum chamber ; so that , no matter how
much the engine is jolted over the streets , the vacuum chamber
will never leak. This arrangement of pumps gives a chance for the
valves (suction valves) to be placed between the pumps , so that
the instant the engine changes its direction the water is taken off
the valves, leaving them free to act without any dead water on
them . The pump valves are ordinary clack valves, and so ar¬
ranged that one valve will fit in the place of another as well as it
does in its own. The two pumps are each 3^-" diameter x 15"
stroke, and are equal to a 5" diam . pump . The engine is placed
low down on straight axles, and cannot turn over whilst turning
corners. The body of the engine rests on six semi elliptic springs ,
and is carried on four wheels, front 4' 6" di., and hind 4' 9" , and
weighs, all complete with wood and water, 5,000 lbs.
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When tried at Richmond it had steam and was at full work in
ten minutes from lighting the fire, and threw a 1" stream 240 feet.
It was then taken to the canal, and raising its own water , threw a
ljL" stream 220 feet, a 1£" stream 143 feet, and a 1$" stream 183
feet each. At a subsequent trial at Philadelphia , it threw a 1
stream to a distance of 250 feet. The chief engineer of the Phila¬
delphia Fire Department saw the distance measured by the engineer
to the United States Mint , and says, ‘I consider it, on account of
its size, one of the best I have ever seen perform .’ The engine
was supplied with steam and water pressure gauges , lamp , &c.,
and was designed by Mr . A. M‘Causland.
In the same year a 7 horse power steam fire engine by Lee and
Larned was tried at Philadelphia against a 5 horse power engine by
Neafie and Levy. The two engines were placed side by side, and
drew the water from the same depth . The Philadelphia engine ,
with 120 lbs. steam , threw to a distance of 260 feet, whilst the New
York engine , which was much larger , only reached 248 feet, the
steam pressure being considerably higher .
A steam fire engine made by Neafie and Levy in 1860 for San
Francisco , with cylinder 8" x 12" and pump 4-1" x 12" , when tried
at Philadelphia threw 253 feet horizontally through a 1£" nozzle.
In the same year a trial of steam fire engines was held at the
county fair, Rensselaer , Troy, United States , at which a small steam
fire engine or model, weighing 2^ lbs., was exhibited . The steam
di. x J" stroke , and it threw a stream of
cylinder was horizontal ,
water about the size of a pin to a distance of 4' 6".
In the same year , at the California State fair , one Henry Rice,
of the city of California , exhibited a miniature steam fire engine
made by himself , which had a steam cylinder of r\ " di. x a/ ' stroke ,
and ran at the rate of 2,000 revolutions per minute .
The town of Pittsburg , Pennsylvania , contracted with a firm to
build them a steam fire engine ‘ weighing between 4,000 and
5,000 lbs., to be brass jacketed and handsomely moulded ; the tank
to be of brass or copper ; the air chamber of silver plate , and to be
surmounted by a handsome lamp ; the machinery to be of the
same model as in the ‘ Southwark ,’ of Philadelphia ; pumps to be
4f " diameter x 12" stroke ; steam cylinder , 8" diameter x 12"
stroke ; to raise steam in not over six minutes , and throw a 1^"
streams
stream 235 feet, a 1£" stream 245 feet, and two
175 feet. Two sections of suction hose, each 9 feet long, to
accompany the engine, and if all was not satisfactory on trial , the
engine to be returned to the builder .’ An engine built by the
builders of this was tried , raising steam in six minutes , and
throwing two f " streams over a six story building .
In September 1860 the ‘ Huron ,’ a first class double cylinder
engine with plunger pumps , when tried in a competition at Troy ,
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N.Y., threw water in seven minutes from the signal for lighting
the fire, in eight minutes reaching 100 feet, in fourteen minutes
200 feet, and soon reached 223/ 9", pumping through 50 feet of
3" hose, and using a If " nozzle. The ‘ Machigonne ,’ a first
class double cylinder engine with rotary pump , played two powerful
streams for four hours continuously through 1,600 feet of hose, to
which two 150 feet lengths with a separate branch on each were
attached , making 1,750 feet altogether , the engine being 75 feet
lower than the branches . This was necessitated by the fact that
the city of Portland uses reservoirs , and having pumped one dry,
the engine was removed to the next , which made the distance so
great . The premises on fire was a large three storied brick livery
stable , to which by means of the steamer the fire was confined.
In 1860 the £Arba Read ’ steam fire engine , a first class single
cylinder engine, with double acting plunger pump , was tried for
steam and water , with the following results :—Everything being in
readiness, the hose laid out, &c., the fire was lighted ; in four minutes
the whistle blew, and in 7 min . 35 sec. she was throwing four streams
of water , with 45 lbs. steam in the boiler, and in three minutes more
there were 100 lbs. A single stream was thrown through 450 feet of
hose and a 1£" nozzle to a distance of 200 feet horizontally . A
If " stream was thrown a distance of 275 feet through 50 feet of
hose. The highest steam pressure used was 240 lbs. on the square
inch . At the next trials , before her final acceptance, and to bring
out her powers, steam was got up at 11 a.m. and kept up until
3.30 p. m. On the trial , through 400 feet of hose, using two
nozzles, each 1" diameter , a distance of 198 feet was reached by
each jet . These streams were kept up for one hour ; after which
various trials were had through 950 feet of hose, during which
time the engine worked perfectly . The length was then increased
to 1,000 feet of hose, when a stream was thrown through a
1" nozzle to a distance of 175 feet. The last trial was through the
same length of hose with a
nozzle, when a distance of 194 feet
was reached .
On another occasion the £Fire King ,’ built for the fire depart¬
ment of the town of Manchester , was tried to see what distance
could be reached by a
jet , when a distance of 207 feet horizon¬
tally was attained ; and this same engine then threw a 1£" stream
to a distance of 292 feet ! This was stated to be a fact by several
parties who were present . This engine was a first class double
cylinder engine with plunger pumps .
The ‘J . C. Cary,’ American steam fire engine, has cylinders
71" diameter x 14" stroke , driving a rotary pump . The boiler
consists of 114 pairs of double tubes each 2-^" diameter , con¬
taining one of l -£" diameter inside it , the annular space between
the two being occupied by water, whilst the fire circulates among
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the larger and within the smaller tubes . The walls of the fire
box are composed also of If " tubes set closely together and
opening into a steam chamber above, and also into a hollow ring
filled with water below. This engine was said to weigh 5f tons,
and at a public trial it threw 1, 100 gallons of water per minute ,
the rotary pump making 240 revolutions per minute , and dis¬
charging 4-6 gallons per revolution . The pressure of steam was
in the trial 150 lbs. on the square inch, but the water pressure is
not given . A If " stream was thrown 267 feet horizontally ; a
2" stream , 232 feet ; and a 2f " stream , through an open butt ,
196 feet. The height attained with a If " jet was 160 feet ; two
If " jets being also thrown to the same elevation . A hose with
a If " jet was taken from the engine in the street to the top of a
five story building 60 feet in height , and a full stream thrown
from the top to a distance of 150 feet horizontally , and to an esti¬
mated height of 80 feet.
The following are the particulars of three classes of steam fire
engines, 'made in the States , which, with their fittings , are thus
described :
First class.—Rotary pump and double cylinders . This engine
is built to throw four f " streams , and fitted with a separate
outlet and stop cock for each stream ; and has a connection for the
suction hose on each side of the engine .
The single rotary pump is driven by two vertical steam cylin¬
ders (reciprocating ), 7f /x diameter x 9" stroke ; the connecting
rods being connected directly to the shaft of the pump , which is
the most generally approved pump of this description . At a
fair working speed this engine will discharge 600 American gal¬
lons of water per minute — 500 gallons English , or throw four
streams f " diameter each 150 feet horizontally , two 1" streams
each 180 feet, or one If " stream 240 feet.
The engine is mounted on high wheels, easy springs , and fore
locking carriage , is fitted with a self acting £brake ,’ has a seat for
the driver , with a pair of carriage lanterns , and is in every way con¬
structed for very rapid transit with horses. A tender to carry fuel
sufficient for two hours’ consumption , and a water tank to hold 60
gallons, form part of the machine ; and the engineer and fireman
ride on the tender .
The engine is supplied with 24 feet rubber suction hose,
diameter , in two lengths , fitted with the ‘ Bliss ’ couplings ; a large
copper strainer , and, when desired, hydrant connections ; two dis¬
charge pipes for the leading hose, with a complete set of nozzles
from 1f " to f " diameter ; with two pressure gauges—one for indi¬
cating the pressure of the water in the hose, and the other for the
steam in the boiler ; a fire bucket , and a tool box furnished with
such small tools as are necessary to use about the engine .
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The length of this engine, exclusive of the pole, is
„
,,
inclusive
„
.
Width to outside of whipple trees .
.
.
.
„
„
wheel boxes
.
.
.
.
„
„
„
rims
.
Height with chimney down
.
.
.
.
.
>•
„
up
.
Diameter of fore wheels .
.
.
.
.
.
,,
hind .
.
.
.
.
.
.
Weight of engine without any supplies .
.
.
,,
,, with everything ready to run out for
including a supply of water for the boiler, and fuel
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.
.

.
.

.

.

13 feet.
23 „

.
.
44 inches.
.
58 „
.
. 6,100 lbs.
service,
.
. 7,200 „

First Class.—Double cylinder engine with two double acting
p' lunger pumps . Is constructed for four streams , as the rotary ;
has two steam cylinders 8" diameter x 12" stroke , and two double
acting vertical plunger pumps 4J " diameter , both working into
the same air chamber . Will throw the same quantity as the
rotary just described , four
streams to 160 feet each, two 1"
streams 200 feet each, or one 1^" stream 275 feet. All other
particulars and dimensions the same as the rotary , except the
weight, which is as follows :
Engine complete without appliances
ready to run out

.

6,030 lbs.
7,100 „

First Class.—Single cylinder engine with one double acting
plunger pump . This engine is constructed for four streams just
as the others already described ; it has one steam cylinder 10§"
diameter x 12" stroke , and has one double acting vertical plunger
pump 6" diameter x 12" stroke , and will at fair working speed
discharge the same amount as the others , or throw four
streams
each 160 feet horizontally , two 1" streams each 200 feet , or one
1^" stream 275 feet. All other particulars and dimensions the
same as those just described . Weight as follows:
Engine complete without appliances
>>
ready to run out

.

.

.

.

.

5,870 lbs.
7,000 „

Second Class.—Single cylinder engine , with one double acting
plunger pump . This engine is built to throw two streams , with
separate connection and stop cocks for each, and fitted with con¬
nection for suction hose. It has one steam cylinder 8" diameter
x 12" stroke , and one double acting vertical plunger pump 4j "
diameter x 12" stroke. At a fair working speed it will discharge
350 gallons of water per minute , or throw two
streams 180 feet
horizontally each, or one 1" stream 250 feet. The engine is fitted
with a pole and reel so as to be drawn by hand , or with a pole
and appliances so as to be drawn by horses. The suction hose is
4" diameter , and a fire bucket added to the fittings is the only
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The dimensions are as

difference from the others just described .
follows :

10 feet.

Length , exclusive of pole
„ inclusive ,,
Width to outside naves of wheels
„ .
rims
„
„
Height to top of chimney
Diameter of fore wheels
hind ,,
„
Weight of engine without appliances
ready to run out .
,,
„

40 inches.
56 „
3,500 lbs.
4,600 „

Another sized engine of this class, more highly finished, with a
suction connection for each side of the engine , is made with the
pump 4f " diameter , capable of discharging 400 gallons of water
streams each 210 feet horizon¬
per minute : it will throw two
tally , or a 1^-" stream 250 feet. It is similar to the one last
described in dimensions and fittings , but has a signal lantern and
two hand lanterns , a jackscrew , and few other small matters addi¬
tional .
Weight
„

of

engine without appliances
ready to run out
„

.
.

.

.

4,200 lbs .
5,300 „

.

.

New Style .—Single cylinder engine with one double acting
plunger pump . This style of engine is built of three sizes, varying
only in the dimensions of the parts , and the general characteristics
of the several classes are the same. The fittings and appliances
are similar to the engine last described ; the dimensions of length
and breadth are the same . The first class engine on the new style
has one steam cylinder 8" diameter x 12" stroke , and one vertical
double acting plunger pump 6" diameter x 12" stroke . At a fair
working speed it will discharge 600 gallons per minute , or throw
diameter streams each 160 feet , or two 1" streams each
four
220 feet, or one 1^" stream 275 feet horizontally .
Weight of engine without appliances
,, ready to run out
,,

.
.

.
.

.
.

.
.

.
.

6,100 lbs.
7,000 „

New Style .—The second class engine has one steam cylinder
8-1" diameter x 12" stroke , and one vertical double acting plunger
pump 4f " diameter x 12" stroke . At a fair working speed it will
streams 210
discharge 400 gallons of water per minute , or two
feet each, or one 1^-" stream 250 feet ; other dimensions and
fittings similar to the one just described .
Weight of engine without appliances
ready to run out
„
„

.
.

.

.

.

.

4,200 lbs.
5,000 „

New Style .—The third class engine is much lighter , and built
more especially to be drawn by men . It has one steam cylinder
7f " diameter x 9" stroke , and one vertical double acting plunger
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pump 4£" diameter x 9" stroke . At a fair working speed it will
discharge 300 gallons of water per minute , or throw two f " streams
180 feet each, or one 1" stream 225 feet horizontally ; other
dimensions and fittings similar to the last described .
Weight of engine without appliances
„
„ ready to run out

.
.

3,100 lbs.
4,000

The reason why the American system of quick running engines
gives more satisfactory results than those of English make, will be
found in the table of proportions of parts of the engines tried at
the Crystal Palace , where it will be seen that the proportions em¬
ployed by the Americans approach very nearly to those used in
locomotives, where the suction pipe into the pump is as large as
the barrel of the pump itself : a common sense proceeding , if it be
borne in mind that time, however short, is necessary to enable any
operation to be carried out, more especially when the material to
be worked on is water, and that , as in a steam fire engine, through
all kinds of difficulties in the shape of friction , contracted and
awkward passages, small holes or entrances into large spaces, &c.
Now, it will be seen, on referring to the table , that the engines by
American makers have the best proportions ; next to these , the
long stroked , steady running English engines ; whilst the worst
proportions of any are those of the quick running engines, where
the direction of motion is changed oftenest in the shortest times,
and the area of suction opening is least when compared with area
of pump piston , so that the largest space has to be filled through
the smallest hole, and that too in the smallest amount of time , the
stroke being so short and the direction of motion so rapidly changed
in the short period during which the piston moves in any given
direction . The table above alluded to will be found at page 207.
The remark has been made that ‘ the first use of fire engines is
an important event in any country , and may be considered as con¬
stituting an epoch in the history of its useful mechanism ; more¬
over, wherever they are made , they indicate a certain degree of
refinement in civilisation, and an advanced state of the mechanic
arts ; ’ but the sentence requires the addition of the almost as im¬
portant fact, that the thorough comprehension and appreciation
of the importance and advantages of these valuable machines , and
their constant maintenance in a condition of thorough efficiency
and working order, are quite as strong , if not stronger proofs of
civilisation.
It has been truly remarked that ‘ the elimination of abstract
truth , its statement when eliminated broadly and conscientiously,
is the proper , and indeed the only function of all who in any way
set themselves the task of scientific guidanceand on this principle
it has been the aim of the author to perform his task .
L L
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In conclusion , the author begs to say that he will be glad to
communicate with any persons who purpose establishing either a
volunteer or paid brigade , and also to forward forms to fill up , to
any brigade not mentioned in this work, as he is desirous of ob¬
taining as much reliable information as possible, for use hereafter .

