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per day. About the year 1757 one of
Newcomen’s steam engines was erected
to raise the water at ebb tide, when
the water-wheels were Dot in opera-
tion. A water compaay, Incorporated

'water bearers, who Lrought water from
the adjacent river 1n leather panniers
slung on the bachs of horses.

THE ATMOSPHERIC PUMP.

The suction pump was invented in
the year 1641. It was a mystery at that
Btime why the pump would not raise
the water higher than thirty-two or
thirty-three feet. Two years later Tor-
ricelll discovered that the water was
raised in the barrel of the pump by
\r pressure on the surface of the
water.

THE SIPHON.

7The origin of the siphon is lost in
antiquity. It was, however, used in
Tgypt as early as 1450 years before
Christ. In the tomb of Amunoph IL,
who reigned in that period, there is a
Jelimeation which represents the si-
phon apparently in operation drawing
iquid from ome vessel to another. A
siphon of extraordinary size was built
tor the Quindaro water supply of Kan-
sas City. It leads from the intake erib
to the pump wells, a distance of 745
feet., It is 42 inches in diameter; its
“ise is ten feet above low water and its
»apacity 1s about 50,000,000 gallons per
day.

THE MARLI PUMPS.

The most complicated machinery
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ever constructed for raising water was

PRESIDENT OF WATER WORKS.

voirs and 1,212 public fountains. Many

erected and set in operation at Marli,
near Paris, in the year 1682 The
pumps were divided into three groups.
The first set contained €4 sucking and
force pumps, raising the water 160
feet directly from the Seine river,
through an iron pipe, to a cisten 600
feet from the river. The second set
of 79 pumps was'placed at this cistern
and raised the water 185 feet to a see-
ond cistern 1,344 feet from the first.
‘The third set of 82 pumps were placed
at the second cistern and raised the
‘water 188 feet in a distance of about
2,000 feet to a reservoir. Therefore, the
water was raised 533 feet in a distance
of nearly 4,000 feet.

The pumps were operated by water
power from the Seire. The upper set

of pumps was stationed 345 feet above”

and 1,934 feet distant from the power
that operated them.

The feasibility of raising the water
directly from the river to the reservoir
was demonstrated by an attémpt in
1728, but _owing to the inability of the
machine to stand the strain, they were
operated as before until the year 1735.
At that date a trial was made to dis-
pense Wwith the first cistern, but the
pipes burst and the old plan was re-
sorted to until Napoleon ordered a
steam engine of 64 horse power to re-
place the water wheels. Consequently
these pumps were in use and operated
by water power for a period of at
least 100 years. The hammering, rat-
thing, creaking noise made by the ma-
chinery is said to have been frightful.

THE WATER RAM.

The first person who is known to
have raised water by 2 water ram was
AMr. Whitehurst, of Derby, England, in
the year 1772, He conveyed water
through a one and one-half inch pipe
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SUPERINTENDENT.

2 distance of about 600 feet with 2 fall
of sixteet feet to furnish water di-
rectly to the lower part of a building.
When a faucet in the building was
opened the water in the pipe was se
in motion, and as soon as the faucet
was closed the momentum of the long
column of water opened the check

of the fountains were works of art and
of a monumental character. They were
dedicated to some god who was sup-
posed to keep the water pure.
AQUEDUCTS IN FRANCE.

France had many notable aqueducts.
In the first century, in the time of Em-
peror Claudius Caesar, there was con-
structed a condwit from Mount Fila to
“Lyons. It crossed thirteen valleys on
aqueducts, and three valleys by invert-
ed syphons. The famous Bridge of
Aaintenon, across the valley of the
Bievre, about fifteen miles from Paris,
which was constructed in the seven-
ieenth century by Lows the Four-
teenth, to convey water to his palace
at Versailles, 1s the most magnificent
structure of the kind in the world.
The bridge 1¢ about 1,400 feet long and
about 200 feet high, bwilt with three
tiers of arches, one above the other
“This bridge stuill remzins in excellent
condition. 2 monument to the engineer
and to the extravagance of Louis the
Fourteenth.

The canal that suppiies the aty of
Marseilles with water was constructed
during the vears 1829 to 1847, It 1§
among the boldest undertahings of tha
Lind in modern Europe. It has a ca-
pacity of 285,000.000 gailons per day.
The water is conteyed apbout sitty
amiles thiough 460 tunnels and across
many valley by aqueduets.

EARLY METHODS.

“Through small holes bored in the
ground water is often hifted above the
surface by natural hydrostatic pres
sure. In Furope this mode of obtam-
ing water was first practiced in the
French Province of Artois, once called
~Artesium, hence the name artesian. At
Aire, in that province. there i3 a well
from which the water has continued to
fow steadily to a helght of eleven feet
above the ground for more than a cen-
dury. There is a flowing uresian wess
within the old Carthusian Convent at
Lillers, that has been {n steady opera-
«jon since the year 1126. Unmistakable
draces of much more ancient bored
wells appear in Asia Minor. Persia,
China, Egypt, and even in the great
desert of Sahara. At Grenelle, in the
vicimty of Parls, there is an artesian
It dis-
charges water at the rate of about 850,
£00 gallons per day, and at a tempera-
ture of 82 degrees, Fahrenheit. The
boring of this well commenced In the
year 183¢ and was completed in the
year 1841. Previous to the latter date
70 well had reached & depth of 1,000
feet. The well at Passy, near Paris, is
1,923 fect deep. At its bottom it is two
feet and four inches in diameter. It
throws a continuous ftream of water,
at the rate of about 5,500,000 gallons
per day, to & helght of about filty feet.

At Bourne, England, there is an arte-
sian well ninety-five feet deep which
yields over half a million gallons per
day, With a pressure sufficient to sup-
ply the town and to force the water to
the tops of the bighest houses.

FIRST PUBLIC PUMPS.

The older cities of Germany were the .3
first to use pumps to raise water for
public purposes. There they were
quite commonly used in the year 1350,
cperated by water-wheels. Pumping
‘engines were first used in London in
the year 1582. Water was raised from
the Thames river to an elevation of
120 feet by sixteen force pumps. The
wheels were twenty feet in diameter

AND
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the rise and fall of the tide. TWhen the

six revolutions per minute. The pumps
had a totz] capacity cf 2,500,000 gallors

FILTCR HOUSE AT THE RESERVOIR.
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M INTERTOR OF THE BUILDING, SHOWING TH E MECHANICAL FILTER TANKS ON SECOND FLOCR.

t building.

“vlave and part of the water, after pass.
ing through an air chamber, rushed up
a vertical pipe higher than the spring
to a tank in the upper part of the
This effect took place
every time the faucet was opened and
closed.

ADVANCES MADE BY USE OF PIPES.

Great and important advances it the
science of engineering in the meth-
ods of distributing water have been
made through the manufacture of
pipes. The ancients made only a lim-
ited use of pipes. Although the Ro-
mans carried their system to a high de-
gree of perfection, they - preferred
brick or stone conduits to lead pipe.
Lead was the only metal at their dis-
posal for this purpose, except bronze,
which was difficult to manufacture.
These leaden pipes were made 1n
Jengths of ten feet by bending sheet
lead upon a cylindrical form and sol-
dering the edges. They were ill adapt-
ed to convey water under pressure.
Earthen pipes were also used. Water
was rarely carried by pipes above the
ground floor, the great houses and pal-
aces being supplied from a continuous
stream of water flowing through stone
or marble basins.

Probably the first cast iron pipe was
that nsed to construct a conduit in the
year 1782 to supply Genoa with water.

In the eaily days ot London’s water
supply the distributing mains were
made of bored trunks of elm trees, s1¢x
or seven inches in diameter. Owing to
their small capacity it was necessary
in many cases to lay additional lines.
In the year 1810 there were nine lines
1aid side by side in one street. Towards
the end of the eighteenth century cast
iron pipe was first used there,

About twenty miles of wooden pipe
were removed anuually till the year
1826, when all the mains of the New
River Water Company, about 400 miles
m length, were replaced by others of
iron.

Until about the jear 1830 London and
many of the principal cities of Enz-
land were supplied by the intermit-
tent method, the water being turaed
on and off in the maijns once or twice a
day, or once in two or three days after
filling the tanks in the houses. Liver-
f—?;:] bad an intermittent supply uatl

T8,

IMPROVEMENT IN MANUFACTURE.

The final jmprovement In the oid
method of making lead plpe was when
wrought {ron tubes with lead liniags
were made about ten years ago.

THE WATER METER.

The water meter was first patented
in England in the year 182, and o
America in 1840. Where it is used it
restralns waste of water. It Is an
honest arbitrator between the supplier
and consumer, and saves many thou-
‘sands of dollars in the cost of pump-
ng.

.
FIRST*WATER WORKS OF AMERICA.

Perhaps the first water works of
America was that commenced in Phi-
adelphia in 1799 and put in operation
January 27, 1801. An engine was
placed at the corner of Schuylhilt,
Front and Chestnut streets. The water
was pumped from the Schuylkill river
into a brick aqueduet six feet in diam-
eter and 3,144 feet long, to the Center
Square engine house, at the crossing
of Broad and Market streets. Here an-
other engine pumped the water iato
LW0 wooden tanks set in the top of the
buflding 50 feet above the bottom of
the brick tunnel. The tanks were ten
and fourteen feet in diameter aad
twelve feet deep. The engine con'd
not fill them in less than 25 minutes,
The pumps were double-acting force
bumps. They were made of wood acd
lned with sheet copper to prevent
leakage. -

The steam cylinder of the Central
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“D, weep for those v ho wept by Label's stream,
Whose shrines arc desolate, W hese land a dream;
¥ Weep for the harp of Judah's broten spell,
Mourn—vw hele their Cod hath dnelt, the Godless dwell.”

Square engine was cast in two pieces,
umted by coppe.. The foint was se-
«ured by a cast iron sleeve 13 inches
wide. The cylinder was 20 inches m
«liameter and six inches lonz. Nealy
four months were spent 1n boring it.
“The steam boilers were made of five-
inch white pine plank. These were
boies nine feet high, nine feet ~ide
arnd fifteen feet lonc, sccurely bLoited
and Inaced. Insice of each was 2
~wrought iron fire box with vertical tast
iron fues The lever Leams, shafts,
fly-wheels, etc.. were elso made «f
wood. The water was distributed
throuch the Qty pipes or hored logs
about six inches in diameter.

HIETORY OF LEXINGTCXN
WATEP 3UPPLY.

It is the tepdere; of men w0 con-
gregate on water coviess and  near
laige =prings where the fist essental
Brt ths

f the water {1 s o
"t was 50 wilh Lexi

craal pur-

ton

voouen Little valley, well

water, drew the at-
ed Withut the first come.s o Leving-

wptoms. T ngut a century ard a quar-
e thanks.

—Iewish Lament.

This plani, however, dul not prose
adejuai~ 0 supply the growing de-
™msnid, since m the years 01 and "92
toe domestic supply was cut off. In
the summer of "02 there was a con-
ticuerd drouth and the domestic sup-
ply wos cut off for tno weehs. During
that time water w.as peddled about the
streets. This water famine drove the
citizens to emand a new 1eservorr.
This wes commerced m 1893 and com-
niewed fn the <pring of 1891 However.
the natiors! finoncial erisis of that pe-
tizd aftected the company. It was un-
ible to pay its worthmen The Italians
who had heen ewployed in the con-
stinction ot the reservoir stru€h and
made alaiming threats, floating the
red fiag on the dam.

Mr. 8. A, Casiles. who had been
trade supenatendent by the company,
appeinited rocerver by the comis.
e connned as such urtl 1850 when
e hal sueeelded in plocing the plint
1 better condition that Lefore 1t was
placed in hus hands

In that year practically a new Comi-
DAnv was oizavized, it hemg the same
thet now has control  of the plant.
This new company has paid al} the old
indebtedrness. dGovbled the pumping

SEEKING T HE TRUGTH.

©lade for The Marmrg llerald)

In Catholic countries it was once t he (us m of mawiers to
well on the eve of All Saints’ Day, when, traait:or Lad i, they

look into a
would see

reflected 1n the water the 1mage of their futuie husbande.

Water Woiks Asosciation the Lexing-
ton Water Works Company ranhs
third best in the United States.

DESCRIPTION OF WATER WORKS

The 1deal public water sapply is
drawn fiem a mountam stream or
lake that ts and will always conotinue
1o Le uncontamirated. Few places are
so located as to make it worth while
to waste much 1n seeking this ideal
supply. It is erther a myth or a prae-
tical inpossilility because of financial
conditions

The souice of Lexington's supply
1s almost dnectly from the clouds.
The ramfall which is gathered into the

“day every HL CAMPAGN.Y, SHO WING THE REMAINS OF THE CLAUD 1AN AQUEDUCT.

“Type of the antique Rome!
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Rich reliquary

Ot lofty contemplation left to Time,

By buried centuries of pomp and power®
1 hneel, an altered and an humble man,
Amid thy shadows, and so drink within

My very soul thy grandeur, gloom and glory

ter ago. The magnificent springs which
fed what is now known as Town
Branch were considered a rich treas-
ure. They remained so for many
years, The peoplé of the little settle-
ment obtained their water, as do prim-
itive peoples. from the very spring
jtsell. Then wells were dug and the
fown pump became 2 factor in society.
Ag the settlement became a town, pri-
vate wells and cisterns were dug
These satisfied the needs of individu.
als. But again the growing popula-
tion demanded fire protection. This
want was met by the building of eity
cisterns on which the fire department,
composed largely of volunteers, relied.

But in time these proved inadequate
and in 1883 Major Johnson agitated the
‘matter of fire protection, until in De-
cember of that year the city contracted
with & company. to be hnown as the
Leai and ur-
ing Company, to furnish the city with
water for fire and other purposes. The
company employed Mr. S. A. Charles,
the superintendent of the present com-
pany, as consiructing engineer and
built the upper reservoir of the pres-
ent water works and put in a pump-
ing and filtering plant. The plant was
1n operation Janvary 1, 1885.

and filtering capacity. added largely to
the pipe lines, has taken up small
mains and replaced them by larger
ones, has purchased ground for the
protection of its water shed until it
now owns 700 acres of land.

It is also in a financial condition to

construct an additional reservoir,
should one  become necessary.
The present reservoir holds about

300,000,000 gallons, which capacity can
be increased to more than 600,000,000 by
the construction of an additional res-
ervoir, This would increase the area
of Lake Ellerslie from 110 to 188 acres.
‘The company has made its plans and
is preparing to mahe this improve-
ment when the growth of Lexingt:

’ - I
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Teservoir
which is partiaily owned by the com-
pany and all of which drains a health-
ful soil of pasture land and meadow

comes from a watershed

and fields of corn and grain. This
‘water, then, is practically pure when
it enters the reservolr.

A number of years ago the filiering
plant of the company consisted of a
large number of sponges, through
which tue water was passed. This
method didn't prove entirely success-
ful, and so the mechanical filter was
adopted. Mr. Charles was one of the
pioneers in introducing it. This meth-
od consists largely in passing the
water through a bed of sané. Though

or other causes, should demand it. As
shown by this, the present is

itisa ely recent
device, it is being genérally adopted.
Both Cinci i and Loulsville have

a progressive one and does its utmost
to furnish Lexington with good water.

The quality of its water compares fa-
vorably with that of Louisville and
Cincinnatl. In fact these latter cities
have adopted the same filter system as
that of the Lexington company, after
heavy expenditure in experiments. Ac-
cording to Mr. Clemens Herschel, hy-
draulic engineer of New York City, In
2 paper read by him at the twenty-first
annual convention of the American

recently introduced it. The water tahen
from the reservoir is pumped from a
tremendous brick well built in the low-
er reservoir. The water which enters
this well is all taken from near the
surface of the reservoir, since air and

light act stronger on the surface of the
’

water.

From the reservoir is pumped each
day a million or a million and a half
gallons of water, according to the sea-
son. The water is forced into Dipes

leading to the top of the pump house,
where 1t 1s dropped through sprays in-
te large woodcn tvessels about 15 fect
in diameter.

the spraying 1s fo1 the purpose of
aerating the water and thus removing
the odor of any impuuties. Leaviag
the spray it falls throtgh aw mio 4
filter of river sand chovt 13 1nckes 1n
thichness. The leavings cf the first
water which f=1ls upon the sz2nd foims
a film which assists in the work of fil-
tration. After percolating through the
sand bed, the water passes over char-
coal beds 1nto the filter basin and
thence to the water basin, wheie it 1s
taken by the pumps to the main lead-
mg to the eity. N

The rarious filters become clogzed
two or three times a day and, each
tume that they ate clogged, a scraper 1s
used to stir the sand, and water passes
in from below which carries the dog-
sing matter entirely out of the filter.
About every sin weehs the sand 18
cleaned with steam The) yeri is
boiled with caustic scda and vep'e

e
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ONE O0F THE WELLS OF BEERSHEBA, SHOWING WATERING TROUGHS
FOR SHELP. THESE WELLS WERE FIRST BUILT BY THE
SERVANTS OI" ISAAC, AS TOLD IN GENEEIS, XXVL 32,

i1shed. Under these conditions the In the city the main lines, known as
company believes it can furnish water *“feeders” are flushed from the lowest
purer than any ather used in Lexing- point<in Lesington, on Patterson street,
ton, between Main and Water streets. The
li.ing orzamsm ~feeders™ are thrown into complete cir-
zh the filter, and Cwits with this flush point as the drain.
that Is the microscopic zpoies of a veg- 11 this way about $1.000 gallons of
ctable growth kaown as the algae Like Waler is pissed intn Town Branch 1
all olganizms. the algae hes its periol the Denlod of two and a balf hours.
of birth, of life, death and decompast- Fhe flushing of the “feeders” is done
tion. The decomposition of the alga» In this way: The valve at the corner
is the cause of the necessity for Huch- ¢f Paitersen and Main streets is closed,
irg tke pipes of the rer is em. ths meientirg the water from flow-
WLI'e 1t is mot special'y wymiors to ing fuither ia that directlon. The
the water. 1t cruses the sfiensne oder Pressure st the pump house fs then or-
whith is somctimes fornd in tife water. derelinerrased. and a powerful stream
It is said o be harmless. The aigae, ©f water sweeps the entire main line
aftes slppng through the Llter. at to Patterson street, wlhere it escapes.
onee Legins to grow It chiogs to the A direuit is then formed by cutting off
sides of the p'pes and scon forms a the main street pipe near Drake street
netmork of minute strings, 1f uadis- 40d turning the stream up toward
tuiked, Ta order to break vup this Third, across Third to Broadway. down
gienth © swift stieam of water must Droadway to Main and thence to the
ot through the pipe. Then the al- flushing polat. All of the large pipes
the are thus flushed.

There is but one
wEich can pass thiot

gae is toin locse, carred with
streams and cast from the system at The Dbranches from main pipes
tle flsh pipe. . known as “dead ends.” and private

ey e lnes, are flushed by a special man
THE PLUSHING SYSTEM. sent to the place where the hydrant or
In order to free the pipes a system gre plug is located.
of finshing is used by the company. In
summer the flushing 1s done once a
weeh the company claims, because it —
is then that the algae grows rapidly. “He married a fortune, ot he 1s too
In viater it is done La: rarely, since generous to heep 1t leng”  “Yes?”
the cold saves the work. “Way. even his wife has oaly to ask
Tro great pipe leading from the him for mones rnd she gets it."—De-
pump house to the aty is flushed in tioit Tree Press,
tno places, at the Clay spring and at
the (ity limits, late every Sunday night
12 summer. While it is being doac a
man is aiways Lupc at a  teiephone
@ £ SgRuDsSt & noesible five

GENEROUS.

“Why is the Isle of Wight a fraud?™
“Becausc It hes Needles son canuot
thread Freshwater sou cannot drink,
fowes 1on cormet mith, and Newport
1016 5ve  c'tle” Tat-B
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