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PUMPING ENGINES FOR WATER WORKS.

As there are but few cities or towns so favorably situated

as to procure a supply of water by gravitation, it is generally"

necessary to pump the water to a proper elevation to secure
the requisite pressure for town distribution. The character of
the apparatus for pumping the water is a matter of much
greater moment than it is generally considered ; for the dura-
bility, efficiency, reliability, and the amount of fuel necessary to
do the work required is but seldom taken into account; if the
pumps will only perform the work, it is often all that is required;
but experience or a little reflection will show that the char-
acter of a pumping apparatus is of the greatest importance.
The city of Philadelphia has in its water-power works at Fair-
mount, in one mill house, six 18-inch pumps, 6 feet stroke,
operated by three Jonval turbine wheels, each 9 feet diameter,
1,700 inches issue; and in another house there are six pumps,
22 inches diameter, 6 feet stroke, operated by three Jonval
turbine wheels, each 10 feet 6 inches diameter, 2,250 inches
issue. Both sets of machinery work under the same head and
fall, and yet the former, smaller wheels and pumps, elevate more
water into the reservoir than the larger ones, and with a saving
of water-power corresponding to the relative size and issue of
the wheels.

Simplicity and strength in construction, together with a
proper arrangement and adaptation of the various parts, form
the important elements in a pumping apparatus; complicated
and delicate machinery is difficult and expensive to mnaintain,
and is seldom economical in its operation; and where steam-
power is employed, the question of efliciency bhecomes even
more important than where water-power is used. The works
originally built for supplying the portion of the city of I’hila-
delphia lying west of the Schuylkill River, became in course of
time too small for demands of that rapidly growing district;
new works were constructed, and a different form of pumping
engine used ; but this change made it necessary for the city to
purchase and consume 2,248 tons of anthracite coal in 1875,
above what it would have required had engines like those in
the old works been used, showing that the city is losing at
least $12,000 per annum by the change in the character of the

pumping apparatus.
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Hicr PRESSURE PumMPING [SNGINES

FOR

CHAMBERSBURG WATER WORKS.

The accompanying plates Nos. 1 and 2 are presented as illys-
trating an apparatus meeting the requirements of a towp of
moderate size, say 10,000 inhabitants, and represents the pump-
ing engine constructed for the Chambersburg, Pennsylvania
Water Works. The ordinary capacity of the apparatus is 50 >
000 gallons per day, but it has been worked at the rate of OVe’l‘
1,000,000 gallons per day with perfect safety. TLarger engines
constructed upon a similar plan are now in operation, Pumpin
at the rate of 5,000,000 gallons perday. This design of eng‘ini
is presented as cheap, durable, reliab_le a“.d efficient ; thepe are
as few parts as possible, and everything 18 made of abundant
strength; the pump has but four double.beat metallic Valyeg
fitted with Birkinbine’s paten.t water-cushions, so arrangeq thay
at whatever speed the pump 18 operated the faces of the Valveg

never come in violent contact; they are shown on Plate No

92 in position. 3
Tn the Chambersburg Works, 25 horse-power ig 5] that i

required to supply the town “through. the }‘eserv()il. s when worl
ing thus the steam is cut off at half-stroke, but in cqge of £ R-
the steam 18 permitted to follow the piston the entire . re
and by increasing the pressure in the boiler the Gllf;‘i11e ey,
then be worked up to 60 horse-power. The boi]erbllge 1Cz}n
these works is of the upright tubular fire-hox kind, in k ; b
steam is raised and generated rapidly. ) “" lich

The engine and puinp are secured upon a continuous heq
plate, and are horizontal; the piston-rod of t}e Dum; ecd:
steam cylinderis in one piece, having a cross-head secul‘e(% toa%;
at either end of the cross-head the connecting-rods are attachel 1’
which take hold of the crank-pins in the fly-wheels placed oC ’
either side of the steam-cylinder.  The steam-valve ig Operateg
by link motion, which -permits of the steam being éut off
at any desired point, or of the reversing and startiye the
engine. The entire weight of' the apparatus ig 35,000 pobunds

Iingines without fly-wheels answer a good purpose in Inanj;
positions, yet they cannot be made to perform as high duty
as engines with fly-wheels, except the slow moving Cornish
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pumping-engine ; this form of engine, where a large amount of
constant work is required, has not been excelled in actual duty.

It has been attempted to secure the same economical re-
sults as given by fly-wheel engines, by duplicating the parts,
yet without success, and with the objection of double the work-
ing and wearing parts.

A pair of pumping-engines similar to Plates 1 and 2,illus-
trated, are now giving very satisfactory results; oncis a high-
pressure engine, 30 inches diameter of steam-cylinder, operating
- a22-inch pump, 4 feet stroke ; the other, a condensing engine,

54 inches diameter of steam cylinder, 22 inches diameter of
pump, 4 feet stroke. They can be worked separately or
together, and, when working together, the exhaust steam of
the high-pressure engine  furnishes the steam for the
“condensing engine.

The cost of coal when working combined is less than
three-eighths of a cent per horse-power per hour, using anthra-
cite pea coal at $2 75 per net ton. This is the ordinary opera-
tion of the engine, not experimental results.

These engines work against a constant pressure approxi-
mating 100 pounds per square inch,and can pump 5,000,000
gallons per day each, when working independently; or 8,000,000
gallons per day when operated combined as above described.

VWATER Power [PumpING A\ PPARATUS,

AT FAIRMOUNT, PHILADELPHIA.

Plate No. 3 represents the pumping apparatus designed
and constructed for the city of Philadelphia. Fig. 1 is a side
elevation of one of the turbines and pump in position; Fig. 2
a front elevation with the lower part of the wheel in section
so as to show the guide curves, wheel, draft tube and gate.
The head and fall varies with the rise and full of the tide, and
is from eight to fourteen feet. To meet the peculiarities of
this constantly changing power, I adopted plain Jonval turbine
wheels. This wasdone after a thorough search into the various
water motors then in use,and submitting a large number of
turbines to actual test. The results of these tests were pub-
lished at the time (1860).
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The pumps were made to run at such speed as to absorb
the power without the necessity of operating the gates. This
was accomplished by the use of the water cushioned valve,which
enabled the pumps to be run at a piston speed of from 120 to
250 feet per minute without any jar or concussion in closing
the valves, of which there are but four, made of cast iron,in
each pump. The isometrical view, Fig. 3, shows one of the
valve houses in section with the valves in position. Fig. 4 is
a section of one of the valves. TFig. 5 a plan. There are three
wheels nine feet diameter with 1,700 inches issue, each wheel
propelling two 18-inch pumps 6 feet stroke. These are all
contained in one room; a substantial stone edifice with a flat
roof surrounded with a halustrade which forms a promenade.

These six pumps have forced twenty-four million gallons of
water per day into the reservoirs.

CORNISH PUMPING ENGINE,

ROXBOROUGH WATER WORKS, PHILA.

Plate 4 represents a Cornish pumping engine constructed
for the water works of the city of Philadelphia. The engine
is built of unusnal strength t3 sustain the heavy work it was
required to perform of lifting water 865 feet through 4,660 feet
of pipe. The engine is fitted with my equilibrium governor,
shown by IMig. 3, which is a section. of the lower valve house,
containing theexhaust and equilibrium governor valves. This
valve is so arranged that the equilibrium passage may be par-
tially obstructed or entirely closed, and enables the starting of
the engine when the reservoir and forcing main is empty, by
controlling the steam in passing from one end of the cylinder
to the other, and thus preventing the fall of the plunger. The
pump is a piunger pump, and has but two valves made with
water-cushions.  This form of engine has proved itself the most
cconomical in fuel and the most reliable, and is only approached

in cfficieney by the compound or Simpson engine, modifications
of which are now doing good service in water works.

These illustrations represent a few of the pumping en-
gines constructed from my designs and under my supervision.
Tor large works, the engines should be specially arranged to
meet the peculiarities of the service they are to perform. This
is particularly the case where fuel is expensive.

Hexry P. M. BIRKINBINE.
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IMPROVED FIRE PROTECTION,

REISSUE
Patented Dec. 31, 1872; Fan. 11, 1876. Wov. 27, 18T

H. P. M. BIRKINBINE, Engineer, No. 152 S. Fourth Street, Philadelphia.

Plate 1.
Town Plot with Water Works, Pipe Lines, and Fire Hydrants.
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Fig. 1 Reversing Apparatus. B. Back Pressure Valve. C. Operating Cylinder.

—0 Fire Hydrants. D. Safety Valve.




FIRE PROTECTION

FOR CITIES AND TOWNS.

P - DATENTED
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REISCUE

Blov, 27, 1571

Fre. B

ERIRKINBINE’S
IMPROVED
FIRE PROTECTION

Val Fig. 1. Fig. 2. Fig. 8.
alve Changing X Back Pressure Air Compressor,
Apparatus.” Valve. ’
c Operating C¥linder. D Safety Valve. n, n’, &c., Pipes connecting

Compressor & Operating Cylinder.

] The object of the apparatus illustrated above, and shown in position
on the back of cover, is designed to obviate the necessity of fire-engines, by
increasing the pressure and amount of waterthrown from the street hydrants
during the time of emergency ; limited only by the strength and capacity of
the pumping apparatus and pipes. When the firé is extinguished, the water
is pumped into a reservoir in the ordinary manner.

The changes of the valves necessary to accomplish this, are made in-
stantly by air under pressure, discharged from a compressor located in the
engine-house, or other suitable point at any required distance from the valves,
The compressor is operated by the ordinary reservoir pressure of water.

The reduction of insurance rates in towns where this apparatus forms a
part of the water supply, is one of its best endorsements.

It can be readily applied to the protection of Manufactories, Furnaces,

Depots, Shops, etc.,-supplied by their own pumping works.





