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WATER-WORKS AT BROOELY, ¥. Y.

The largest pumping-engine in'this country; and proba-
bly in' the world, has been atly put in’ operation in
Brooklyn, and, after a sajisfactory test, has been acoepted
by the city. The.next largest is thé Lelghwater engiue,
for draining the Harlem Meer. In actual working power
the. Brooklyn engine exceeds it-by 16 4-I0 per cent.
In the  Brooklyn Water Works the reservoir is lp-tm
apartments, haviog & joint water area of 26.acres.
capacity is 160,000,000 gallons, It ia connected ‘with the
city distribution’ by a - feet mnin, five miles long,
The enginé is of the Cornish class, but' differént in most
of its details from previous examples of the clara. Tt is
double-acting, and works two single-acting pumps, and has
a hew valvé-movement and other novel features. ~ °

_*'The ateam cylinder is 80" inches in diameter, with ten
* feet stroke ; its pumps 36 inches by 10 feet stroke ; its.
framing of cast-iron, 26 feet high from the floor ; its beam
cast-iron, 80 feet long, weighing 26 tons. The condenser
is of the ordinary kind ; the air-pump is dotho-nctinf.
One. pump s below the steam cylinder; ita piston is
worked by the steam piston-rod, descending, and connect-
ing to a heavy croeshead, which serves as counter-weight
n:% bumper, and is fittéd with slides to work an equaliz-
ing welght of 20 tons, and consists of two quadrants or
quarters of wheels, on.a rock-shaft that vibrates 90 de-
grees, throwing the centre of. gravity of the mass 45 de-
to either gide. In the first of the stroke this
weight is raised so that its centre of gravity is over the
-rock-shaft ; in the last half of the stroke it descends on
the other side, giving to the latest portion of the stroke’
the power tha it had taken from the earliest portion, thus
compensating for the effect of expansion of the steam. Di-
agrams of the pressure in the pump show a nearly’
pressure for the whole stroke. The other end of the bedin
works the other Enmp. On the'rod is a counter-weight
of 20 tons, which balances the steam piston, rod, links,
cross-head, &c. %;:lbbmd, 8 feet diameter and 20 feet

‘high, stands at thin:end of the frame ; and braces from.it
sustain the end of the gallery. The parallel motions are
on Watts? plan. The links are long, and there ia no per-
ceptible i acy in the t of the. plstqn-rods.
The air-pump rod is on the side next the pump. On
the side next the cylinder is a rod ‘which worksa frame,
in glides, traveling about 5'feet. Inside this frame are
cams, which give halt its movement to the valve rock-
shaft, the other half being given by a water-cylinderand
piston,.whose valves are worked from the camsa The
steam piston, through the bearer, thus closes the exhaust,
and opens the water-valve, which determines the admis-
- gion of steam for the next stroke. On the nice adjustment
of the flow of water, froni’ the main, into the cylinder,
whicli Gompletes the throw of the steam valve rock-shaft,
depends the accuracy of the travel of the main piston,
which is such that the bumper approaches within & quar-
ter of*an inch of its seat, yet very scldom, touches. The
valves are balanced . puppet, dropped by withdrawing a
balt; cut off at } to 4 stroke. The time of cutt::g‘oﬂ‘ is
determined by, a right-and-left screw, easily adjus while
at work. The steam and exhaust pipés are 20 inches and
the valves 18 inches in diameter. Ten double strokes per
minute is the usuat=speed: At this rate the motion is
very accurate ; no jar is producedthat can be perceived
gy,on’e standing in the 'glpllery on a Jevel with the beam.
.'The steam pressure on the beiler is 15 to 20 pounds. The
height ot lift of the water is 163 feei; the pulsation in
the air-barrel is about 4 pounds. - The discharge-pipe is
3 feet dismeter aud 3,400 feet long—to the reservoir.
. The total weight of the engine, purapg, and all connected,
is 450 tons, ; R Wk
The building’is -designed to bold ‘four such engines,
Another “engine will soon be put in. ' It has two wings
" tor boiler-rooms, each to accommodate six boilers, and
below, one room for coal. Three-boilers are now et and
at work. They are oylindrical, 30 feet long and 8 feet
dismeter. Each hastwo furnaces, and each farnace two
*flues 20 inches diameter and 20 feet long. Each boiler
; has 16 return flues, 8 inches diameter, below the furnace
* flues ; and the smpoke, after traversing these return flues,
descends, and passes under the shell, on its way to the
chimoey. _ Thé boilers are covered ‘'with felt, over which
‘is cotton duck. Very little heat escapes—mnot enough to
‘keep the room comfortable in winter. The w ip
is jgood—there, being no sensible leakage of. steam, either
from hoilers, pipes or engine. ‘The action of the engine
-is almost theoreticallymerfect. There is no_jar in‘sto
- ping these pol ; and the noise is merely
that of the drop of. the steam-valves. We often sece
steam-pumps of five;horse power that make more noise
and jarring than are madle by this enormous engine aad

its I.nmpl. i et :
: ‘the peculiar principles of the,Cornish engine are
-, well {llustrated in'this example, it may be proper to men-.
“tion ‘them briefly, for the benefit of those who have 00~
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to the action of the engine. They caused the bumper to
strike with violence at the end of the stroke, wastiog the
power that had been expended to generate the motion,
and damaging the hil b{ the 8l To re-
lieve the engine from these evils WATT cut off the
before the end of the stroke, leaving the motion to sub-
side so that it would cease at the proper point without
concussion. He found that when tie dteam, instead of-
being admitted during the'whole stroke, as had been the
‘practice, was.cut off ‘at the first quarter, the usual work
was done and three-quarters of the steam was savéd. In
Jater engines, working at.higher pressure, the steam is
cut off at one-sixth ; and the moving masses are pur-
?ooely‘mude heavy, £o that the strong steam may exert
ts power upon them without producing too much speed,
and so that the speed produced may not too soon diminish
in q of the kness of the expanded ateam.
Thus the heavy-masses gerve the purpose which the
heavy fly-wheel” serves in the common -engine—they
equalize the epeed, and tgmvent jerks and collisions, In
the: Brook_!'yn engh:e is is effected go fully that the
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Jbumper gel and falls & quarter of an
inich short, #o that very little power is lost either by
pounding the guard-block, or by loss of steam in.the
clearance between the piston and cylinder-head.

_ Second—The _air-chamber’ of this engive has a very
ukeful efféict. The delivery-pipe being 3,400 feet long
and 3 feet diameter, the weight of the mass of water
flowing in it is 1,500,000 pounds, at the epeed of 3} feet

per second. To stop this mass would require a power |.

sufficient to lift 2,600.000 pounds, 1 foot high ; it would
not stop, but would continue to flow, drawing after it the
water-in the pump below'the bucket, so that the valves
would not drop into their seats at the proper time. but
would strike violently after the commencement of the
stroke. ¢The elasticity of the air in the chamber reduces
this evil, so that the beat is harmless, It hab been still
farther reduced by placing in the air-chamber a diaph-
ragm; having valves to allow a free upward movement
of the air, but to throttle its return. = This refinement
eased. the valyes by retarding their descent; and by
diminishing the pressure in the water-engine, which com-
pletes the throw of the steam valves, it caused a greater
pause at the end of the stroke. But it wasted the power,
accupnulated in the air by compression, and partially re-

preseure of steam had to be increased from 11,8756 to
13,075 pounds per inch. . <

. .Third—There is an important distinction between the
action of the Cornish engine and tie crank and fly-wheel
-engine—which was among the plans proposed for these
worka.. ‘The crank gives to the piston & motion that dces
not accord with the easiest motion of the water , but the
Cornish engine has its motion controlled by the flow, and
the momentum of its parts, and thus it follows the water,
without too much straining at one time and too little
pressure at another. A long experience, in mine®# and
other places, has established the Cornish principle a8
most favorable to the unrestrained flow of the water, on
which y of power depends, and to the smoothness |
of action, on which durability.of the machinery depends.

Fourth—In this engine there is & novel arrangement of
the pumps, which, the builders believe, contributes to the
2 t they have attained. Each pump, 36 inches in
djametér, is placed within a cylinder 54 inches in diame-
ter. The buckets of the working-barrel arg fitted with
double-héat covers working on the pump-yods; and
double-heat covers or valves are also fitted og the annu-
Jar spaces between the working-barrel and the external
cylinder. The lower 36-inch bucket delivers t!
barrel above it, and also throngh the 54-inch H
the upper bucket draws its charge through both 36-inch
and a b4-inch barrel, It is considered that thisjarrange-
ment involves less friction than the ordi
menta,

A trial was made on the 12th to'14th January, which
lasted 26 hours and 8 minutes, during which time 84,763
pounds of coal were burned,’and 1,948,802 cubic feet of
water were pumped to'a height ot 160 feet. The friction,
leakage, &c., in the pumps,_and. delivery pipe were com-,
puted to raise the work to 1,999,849 cubio feét, lifted 170
feet high, which is equal to 21,243,083,040.pounds lifted
one foot by 34,763 -pounds of coal, or 611,083 pounds
lifted one foot by one pound of coal.

The average dut{ of one of the Cornwall engines for
three'months was, 1,494,000 pounds of water .lifted one
foot by & pound of coal.. The. tests, however, had'been
made on a somewhat different basis—favorahle to the
Cornwall engive. The Brooklyn engine does more than

and in.many particularsis a decided improvement upon
thé eld plans, X

A subsequent capacity test siowed the engine ‘capable

of delivering 15,632,066 gallons in twenty-four hours. /'

| The average speed wes 10.29 strokes per minute.
the 'ﬁpémenglnu are completed, the city. may receive

62,000,900 gallons per day. .
The Chief-Engineer of the Water Works, is James P.
'Kirkwood. Samuel l(eElroﬁ is principal Assistant-Eo-
neer of engine-house, pumping machinery, and reservoir.

ingenuity, superintended the construction of the enginé
Lat the works of the builders, Messre. Woodrnff & Beach,
of B_nrt'fonl, Conn. : y sex
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Tae AMERIOAN Punp,—Mr. J. M. Edney advertises his
American Pump, in to-day’s issue. It is like &'

‘sword ; it works both nﬂ.:ndjw amount
of water it'drives np is g.  The 3

power |
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mention.



