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Fai rmount Works, showing gears, covered turbines and expansion tanks in 1876



| NTRODUCTI ON

Water -- the life-giving force. Man has always needed it to live, work and
play in relative confort. It grows our food, cleans our environment and satisfies
our thirst and aesthetic eye. Water -- the life-giving force.

BEG NNING OF THE PHI LADELPHI A WATER SUPPLY

The first Philadel phia water works goes back to 1799, when water was taken
from the Schuylkill River near Chestnut Street and was raised by steam power for
about 50 feet where it then flowed into a brick tunnel to Broad Street, then on
to Market Street where it was again lifted by steam power another 36 feet into
a reservoir capable of holding 16,000 gallons. Fromhere it was distributed
through the city.

Water was distributed through wooden pi pes and mai ns. Mi ntenance was timne-
consum ng, expensive and very ineffective. The steam engines which Iifted the
water were very expensive to operate since they needed vast amunts of coal to
run and would frequently break down. They were al so considered a fire hazard to
the city as well as a nuisance

It was readily apparent that by 1811 the old system was too out-npbded to be
tolerated any longer. The capacity of the water works to handl e the needs of a
growing city were too snall.

It was then that new solutions were sought after. One of them being the
building of a reservoir on Fairmount and a new water power works on the shores
of the Schuylkill River. Objections to this endeavor were that the water from
the Schuylkill was not pure enough for consunption. It was further suggested
that the waters of the river be dammed to supply an inexhaustible supply of
power to the water works

This was 1812. This was exactly the idea that was adopted some severa
years later by the citizens of Philadel phia. Construction of the reservoir and
new punping station went ahead.

FAI RMOUNT

One of the old steam engines was salvaged while a new one was cast in the
foundries of Philadel phia. The machine was a Boulton and Watt type. Its supposed
superiority lay in its larger size as well as in the substitution of cast iron
in place of wood for inportant parts. Not only is Fairnmount noted for its beau-
tiful Cassic Geek Revival buildings and grounds, but also for the fact that
it is the first large-scale steamdriven punping systemin the United States.

After the system had been in service for several nonths it was noted by
the Phil adel phia Watering Conmittee that the systemwas still inadequate. Both
the boiler and the punp that were put into service had proven to be |eaky and
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Fai rmount Works, show ng ol d paddl e wheel
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defective. It was then that Philadel phia's nost fanobus mechanic, Qiver Evans,
was called in. Evans designed an engine that would use steam at a pressure of
two hundred pounds, or nore, per square inch.

By December 15, 1817 the Evans high pressure engine was ready for use
It proved to have a greater capacity for work than its two predecessors, being
able to punmp 3,072,656 gallons of water in 24 hours. Annual operating charges
for this "behenoth" were $30,000 while the revenue taken on for the water service
was $20,000 annually. As if this was not enough, the Evans engi ne expl oded twi ce,
in 1818 and 1821, killing three nen

Even with the added wooden mains it was still not enough of an inprovenent
to bring sufficient water to the citizens of Philadelphia. In 1818 the Watering
Committee decided to substitute the six wooden mains |ocated between the reser-
voir and Philadel phia's principal streets with one large iron one. By 1820,
the new main, which was cast in England, was put into service

The new iron main proved so successful that it was decided immediately to
replace all wooden pipes with iron ones. For the next decade over 10,000 feet
of cast iron pipe was laid. By 1849 the substitution was conpl et ed.

CHANGES

By 1822 the nmssive and dangerous steam engines were stopped. In their
pl ace the water wheels were put into operation. In 1820 the people of Phila-
del phia voted to inprove the Fairmount Water Wrks again, and the results were
the mlls, mll race and the O assic Geek Revival buildings. Water fromthe
dam was adnmitted into the nmill race, 419 feet long and 90 feet w de. Between
the river and the race stood the mill buildings housing the water wheels and
punps. Water was carried through the nmills in flumes constructed at right
angles. It then passed over the water wheels which were 15 or 16 feet in dia-
meter and 15 feet wide and then discharged into the river below the dam Double
forcing punps cranked the giant wheels which pushed water from the water wheel
flumes into an iron main that passed under the nill race and then up the rocky
hills to the reservoir. Between 1822 and 1851 a nunber of water wheels were put
into service. In 1851 the first water turbine was installed. Al the water
wheel s were replaced by 1866

The water wheels were made either of wood or cast iron. Each of the wheel
punps was capable of raising one and a half million gallons of water into the
reservoir every 24 hours up a perpendicular height of 92 feet. Wen full, the
depth of the reservoir was 12 feet, 3 inches. There were four reservoirs al
together, with a total capacity of 22,031,976 ale gallons

Water passed from the reservoirs through three iron mains (20, 22 and 30
inches) and was then distributed through the city in pipes from3 to 30 inches
in diameter.

THE WORKS

According to a "Report on the Water Supply for the City of Philadelphia,"
witten in 1875, credit was given to M. Thomas QCaks, "a gentleman of science
and practical know edge," for calculating the water-power for the wheels.
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Schematic of turbine wheel and flume at Fairnount Works in 19th century
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Force punp and expansion tanks at the Fairmunt Wrks in 1876



According to M. Oaks' description:

"The wheel s being sunk below the usual line of high water, it mght be
supposed that they would be obliged to stop at that time; but this sel dom hap-
pens, except in the spring tides, at the full and change of the noon, which
upon the average, stops them about sixty-four hours in a month. It is found
that they are very little affected until the back water is about sixteen inches
on the wheel. The excellence of the work in the wheels and gates, with the
whol e arrangenent of the mll-works does the highest credit to M. Drury Bron ey,
whose attention has been nmpst assiduous and whose skill is of the first class.

"The punps were made by those ingenious engineers, Messrs. Rush and Mihl enberg,
according to the designs of M. F. (Frederick) Gaff, and are worked by a crank
on the water-wheel, attached to a pitman connected with the piston at the end of
the slides. They are fed under a natural head of water, fromthe forebay of the
wat er - wheel . They are doubl e forcing punps, and are connected, each of them
to an iron main of sixteen inches diameter, which is carried along the bottom
of the race to the rock at the foot of the Fairnount, and thence up the bank
into the reservoir. At the end of the pipe there is a stop-cock, which is
cl osed when needful for any purpose. The shortest of these mains is two hundred
and eighty-four feet long, the other two are sonewhat |onger."

From the sane report a description was given of \Wweel No. 9, a Jonval
turbine, which was "seven feet in diameter, with buckets thirteen inches w de
and ten inches deep. It is keyed to a vertical shaft, the notion of which is
communi cated to the crank shaft of the pump by a pair of bevel and a pair of
spur wheels. The punp is sixteen inches in dianmeter and six feet stroke, and of
simlar construction to those driven by the breast wheels. The usual speed of
the punmp is about twelve double strokes per mnute. The nmachinery could lift
87,408 gallons per hour, without any allowance for |oss by |eakage through valves."
Between 1851 and 1866 all the paddle wheels were replaced with water turbines.



Fai rmount Works — Gears and covered turbine in 1876



