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The Omaha Water Company and Its Up-to-Date Plant at Florence

Everything is Provided to Meet the Enldrged Demands of the Inhabitants of Our Rapidly Growing City and Its Adjoining Suburbs that Are to Become Greater Omaha

TWENTY MILLION GALLON LOW-SERVICE

TEN the heuart of a man stops
evon for a second his Jife soes
out. A great city, llke Omaha,

is no lest vulnerable than & man
It. «toon,. has ita henrt which
pulsaten consclessly, night and day. Every
pecaond It In throbbing, sending s life-giv
Ing current through ita v ine. Bhould it
conso operation for & brisf time, the metrop.
olis of Nebraska, with its 1500 people,
would, under certain conditions, perish.

Omaha’'s heart s made of brass and
atecl. The fluld it forces through the veins
and arteries Is water, Bixteen beats to the
minute ia Its \record, and at every onhe
mors than 130600 gallons rushes through
fron network of pipes which penetrate to
every portion of the clty.
ful heart. For over fourteen Years (his
one has been beating with searcely a rest.
Bometimen It stops, but before It doea, an-
other one takes Its place, and the oity
lives on.

The magnificent water works system, of
which this Immense steel heart Is the cen=
ter, will soon pass into the possession of
the ecity, If all goes smoothly. The olly
has begun procesdings to acqulre the plant
under the original contract, and the ap-
praisers have nearly fnlshed the wvalua-
tion.

It Is not boant to say that ss & Yater
plant its 1ike does not exist In the country
today. Perfect In every detall, adequate
with the new additions made in the last
five years, to supply the needs of Omahia
for yearn, it ia a marvel of the architect's
and designer's art. Concededly the fineat
plant of the kind In the world, Omaha may
point to 1t with the usual “‘pride’ s¢ fa-
wvored by the political platform.

=y
Vegun in 1880,

The original piant was begun in tha year
1880, at which time Omaha had a populs-
tion of only about 300, The system was
eompleted In 1881 and when the pumps
started in the house at the foot of Burt
mireet, they forced water through twenty-
elght miles of mains. Today the mains,
If placed end to end, would extend 223
miles. The consumption of water In 1888
wis 6000000 gallons a day. Now 1t has
grown to 15,000,000, Addition after addition
has boen made to the plant, as the nesds
of the servioe required, and the year 1806
finds it strictly up-to-date Ip every ie-
wpect.

It was in the latter part of the §0's that
the company oficials arrived at the con-
* clusion that the little pumping station on
the river bank wae all right, In its humble
way, for the time being, but that, If ths
future of the city was to be consldered,
another station of uniimited capacity would
ba needed.

‘Pumping Missour! river water ls not the
majent operation in the world. Indeed, to
take the Big Moddy's fuld, separate It
from ita sand and sediment™and purify It
antil it s At for deinking purposes, is ax-
tremely AiMoult, Besides, the river 1s as
fAokle as & summer girl, and s will be
recalied In the case of Nebraska City. s
llable at mny thne to change its coursa
and leave the Iatake plpes sticking inte
the alr instead of the cUrrent of the river
unless restralned by rock and riprap bonds,
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Inapected Hiver Hank.

Tt was with no lttle degree of ears,
therefare, that the offlcers of the company
tnspocted the entire river bank, from the
Burt sireet station to & poinlt some miles
ahove Florence. When the sxamination
was complete, one valuable bit of knowl-
edge hyd en Falned. At Florence was
the only polnt on the river where a per-
manent station could bs erected, with any
assurance that it could be maintained thera
The company at opee bought a large tract
of land and began the installation of the
present magnificent plant,

The pump house was designed to be bullt
of eut stops, situated near the river, and
capable of being added to as time should
require additions to the pleat. The river
was riprapped along the west bank to pro-
tect It from oddying eurrents, OUn the hill
greai reservoirs were laid out

+
Compleiotl In 1886,

All thess improvemanis were completed
In 1658, and August 1 of the ssme year, the
new pumping statlon was thrown open to
the public. If It was handsome then It Is
perfectly bandsome now. No smoke has
dimmad the dreased stone from whieh it i
bulit. The Noors wre just as clean today
Al they were sixteen yeurs ago; the brass
work shines even more brightly, the
grounds have bean beautified untll they
bavae put many & ety park o shame, and
the machinery In the station is & marvel
to all those who ses (L. Hydraulio sngineors
of repuls say It bas no equal In the world,

It 18 & wonder-"

PUMP AT FLORENCE,

although It Is now belny extensively
coplod,
The Minne-Lusa pumping siation. as It

has been namod, Is one of the favorite re
ports of Omabhn's clitisens on Bundays and
holidave. The Interfor of the bullding Is
cool and serupulously clean. The grounds
are moarvely of the landscape gardener's
art

Although there are 107 acrex In the com=
pany's plot, It is kept with the same care
as the milllonaire's lawn Flower beds
mny bhe found here and there over tLhe
smoothly mown lawh, adding a bit of
brightness to the expunse of green sward.

Treesa, trimmed with the maost exacting
care, dot the lawna.
it o

Fine Views Poasible,

On the reservolra may be had one of
the Andst views In this part of the country.
Away to the south arise the bluffs, while
the “Blg Muddy' Is tumbling along below.
To the north le more bluffs, though ona
can see far up the winding river. On the
woest (s the pretty little elty of Florence
with her wealth of trees. And down In the
vallay, close to the river, stands the pump
house from which comes the soft musieal
throb of the monstrous engines which
send Omaha her watet supply, in a solid
stroam three feel in diameter and six miles
long.
¢ There 16 & history to the reservolrs, and
as ono stands at thelr sides, one llittle
realizes that It almost cost severnl men's
llves to wrest from oature the sccret of
purifying water without the aild of chemnl-
cals and filters, As one looks at the five
lmmaenss storage Lanks, with the water
gently flowlng from one to the other In
thin sheets over what seem to be miniature
falls, one wonders why thils form of con-
struction is used. The gquestion may be
best answered in the langunge of Captain
Frank Reynolds, the late chief engineor of
the company,

—_—
How the Plan Was Discovered.

“More years fgo than I eare to remem-
ber, 1 was a sallor. The season to which
I refer I was on a salling ship, and when
we gai among the Terra del Fuego lslands
the good ahip went ashora,

"There were many of our men thrown on
the rogks, and although we had managed
to obtain gome food, death in a horrible
form stared us in the face. There was no
water on the laland AL to drink. At least
that was the way It seemed to us. True,
tumbling down the rocky side of the moun-
taln close by was = llmpld stream of
sparkling water, but there were thousands
of birds which nested on that rock and
thelr ®Ith polluted the water.

“It was maddening. We lay in the shads
and watched that water fall all around us,
when we could not drink a drop. Bome of
the men made Httle water wheels with thelr
Jackknives, and In order (o smuse them-
welves took broad rocks and directed the
course of the Althy sream from ons to
the other in the shape of tiny walsrfalls.
Thus It turned one wheel and then an-
other

“At last 1 could stand the torture
longes. 1 went to where the water
varted from the maln stream, fell from
the last rock and, stooping down, tasted
1. It was freshh and sweel! We all drank
heartlly, and In tlme were rescued. Later
I began to wonder why that water had
purified itseif an At lant [ discovered
the secret In flowing over thoss broad

no
dl-

how

rocks It had broken liself up, been
thoroughly aerated and made sweet and
pure,

“When I came to Omaha to take charge
of the water plant. [ determined o0 ty
the same principle with the Missourl river

water. We made the experiment, and it
s an unqualified success Flowing over
the welra In thin sheets, the water ia

thoroughly purified, and where some citjes
have to use filters, we use nothing st all
but a system of minlature dams, or welra,

I learned that seorel In & contest with
death, and death almost won, too.”
_qh._

Pumping the Walter,

The water is taken from the river and
pumped direct Into the fArst reservoir,
which has & capacity of 15000000 gallons,
Here It wmetiles thoroughly. The botlom
of this resarvolr, and, in fact, all of them,
Is provided with & mud gatd, through
which to Ruab oul the precipitated matier
That this s & very necessary precaution
will boe understood when It (8 stuted that
there are 100 tonn of sand u diy pumped
into this Argt reservolr with the river
water. Were it nol emptisd frequently. the
reservolr would bacome fillad In & few days,

From the first reservolr the water flows
lnto the second, also of 15,000,000 gallons’

Consumers is Brought

b How the Supply of Water for Omaha

from the

Missouri River, Filtered and
Then Distributed

eapacity; thence to the third of ths same
capacity, Fere It pusses Into No, 4 reser-
volr, which holds 20,000,(00 gallons, and
finally Into No. § of equal capacity, from
whence it ia drawn Into the great thirty-
wix Inch muin to the city. When the water
has passed through the first four reservoirs
it is perfectly pure, and so free from sedl-
ment that but a very lght precipitation
may be obtalned by allowing a gallon or
two to stand all night long in some
vessel,

Thesa are the principal basins of ths
company, but not the only ones. At Walnut
hill there are two others of large capacity
for mstorage purposes, while the original
Burt streel basinse may still be used In an
emergency, but seldom are. The Walnut
hill basins are situated on the highest
point  within. the immediate environs of
Omaha, save onea

Just east of Krug park Is a tract of
land a little more elovated, and there the
company purchased a aite for another vast
storage basin of 100,000,000 gullons' capacity,
which It would have built In the near fu-
ture had nal the clty taken stepm to ne-
quire the plant,

The immense engines which foroe the
water luto the buge mala leading Lrom

MINNE-LUSA BSTATION, FLORENCHE.,

Florence to the city are marvels of the
deslgner's art. Thoy were the first of the
Kind to be bullt, and are probably the
finest of the kind in existence today.
Deseription of the Enginen.

The engines nre & radical departure from
the usual form of pumplng engine. Instead
of being of horizgontal construction, they
are upright, and are almost exact dupll-
cates of the engines in the steamers New
York and Paris, plying hetween American
and European ports. A feature of these
machines is that they are of condensing
pattern, and there Iy no exhaust of steam
into the open alr. " By this menns the stimos-
pheric pressure In the largest oylinder—
the engine Is triple expansion—does as
much work as the stenm: In either of the
other two.

The high pressure cylinder is forty inches
in diameter, Bteam Is fed to thix at a
pressure of 120 pounda. From here It is
exhausted Into the second or Intermedinte
eylinder, which meusures seventy Inches
In dinmeter. It 18 here expanded the sec-
ond time, and {8 exhausted Into the low
preasure cylinder of 1M inchea dlameter.
Here It works the plston and s then con-
densed iInto water. The vacuum resulting
allows the ir pressure to bring the pilston

N\
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back to the top of the evlinder.

This engine was, In great part designed
by Captaln Reynolds. His brother was
for many years at the head of the Allls
company at Milwnukes, which bullt the
machine, Captain Reynolda after running
the old Holly pump of horizontal compound
pattern for severnl years, srrived at the
conclusion that pumping engines were be-
Ing built on the wrong principle, He de-
signed the present muachine and sent the
draft to his brother to figure on. When It
was returned as satisfactory, the company
purchased the engine, » which cost about
$135,000, without any of jta connections,

It wus instullod twelve yeurs ago, and
the perfection of the mechaniam s such
that It has run almost continucusly ever
since, making between fourteen and six-
teen revolutions per minute. It Is ooccasion-
wlly necossary to stop the engine for the
purpose of taking up a lUttle wear in the
valve motion, or Inserting a new plece of
packing Ir one of the cylinder glands, but
it has never broken a wingle part, and It
has never been necessary to shut It down
for repalras,

——e
Size of the Machine,

The size of the machine may be Imagined

when It ls stuted thut the maln shaft,

THE LATT CAPTAIN B 7. REYNOLDS, FORMERLY CHIEF ENGINEER OF THE

OMAHA WATER COMPANY.

which bears the fily wheets, measures elgh-
teen inches In diameter, On an ocoan liner,
this shaft would do all the work, earrying
the screws. On the pump it merely carries
the fiy wheels, These are two In numbey
and welgh 000 pounds They are
necossary to the smooth operation of the
machine

enoh

Pumping water Is one of the hardest
duties which an engine can be called on
ta perform, eapecinlly when the fluld is

pumped under fire pressure of 18 pounds,
as at Omahn. The plungers to the pumps,
which, by the way, are located directly
under the steam oylinders, welgh §4,000
pounds each. 1t Is necessary, then, for the
steam oyvlinder to lift this enormous welght
ns the plunger goes up. When It starts
down there 18 a pressure of 108,000 pounds
against the head of the pump plunger. As
there are thred cylinders and three pumps,
the engine takes a practically Instantaneous
load of M0 pounds three thues during
each revolution, The elasticity of wteam
1# so great that were It to work directly
against the pump plunger, It would “'stag-
ger. The great balance wheals prevent
this,

The nicety with which the pump 18 de-
signed will alsh be observed. The plunger
welghing 54,000 pounds, is lfted by steam,
Golng down, it falla by gravity until it
takes the lond of water. This being 180K

pounds the steam has the difference be-
tween the welght of the plunger and the
lond of water, or BM,00 pounds to work

mgainsts Thus the steam pressure s bal-
anced ineach gvlinder all the time,

There in unbther advaninges to this type
of machine which Is probably more appre-
cinted by the ownera thian by the publie,
Before It was installed It used to requirs
about three pounds of coal per horse power
per hour to work the then used pump. The
new ongine uses only one and one-half
pounds of coal per horse power per hour to
procure the same results which Is 4 saving
of B per cent, This |a mald to be the most
economical engine in the world. "

Ite saving, where 20000 tong of coal are
burmned yearly, as at Filorence, (8 naturally
10,000 tons annually. This amounks to some-
thing like §18.000, as the coal costs about
$1.85 & ton, The caphcity of this great
pump (8 800,00 gallons w day, sgainst a
pressure of 140 pounds. It runs slightly In
exceas of this when the pressure s only
1% pounds.

The present owners of the plant have
recently installed n duplicite of this en-
Eine, save that It hna a capacity of 20,000,000
galions dally. This additional mservice |s
secured by making the pump oylindors six
Inches longer than in the first machine. An
improvement was made In bullding the
water chambers of gun metal instead of
iron, which makes them thres times aw
strong, and practically indestructable

With the new pump Installed, the Flor-
ence station has & capacity of 52,000,000 gal-
lons a day, against fire pressure, there be-
ing still kept, ready for service, the old
double compound Holly pump of 1400060
gallons’ capucity. Thess pumps wre called
“high duty” machines, forcing ths wiler
under high pressure. In addition, there are
in the Florence power thiees low
pervice ongines, which take the water from

house

the river and lft It only Into the settling
basing. Two of thess are L4000 gallops’
capacity each, the other, which has been
recently installed, s of 20,0000 gullons
SRpacity

Bieaarn fer all this machinery Is fur-

nished by & battery of sixtean seventy-two

and seventy-eight-lnch bolle: buruing the
cheapest slack coal Yot one geldom dews
any evidence of the amoke coming frog
the station chimney. The reason for this
is that in each fumace s a simple Lut
perfectly reliable dovies, invented also by
Captaln Reynolds, which burns the smole
perfectly It consiats of un arrangeinolit
of the fire bricks o the fire chimmbe
by which the products of combustion anre
mada to take a certaln courw ver whit
hot bricks until they are conmumed theins
belves
-
Orther “ﬂl"llllll'l" Needed,

Thaymachinery at the Flore tation,
while the princlpal part of the pumploag
plant, & not by any means all that s
owned by the company. It s comparativ
simple to pump water from Piorene

tha cliy—that Is, the lower sections of ()
clty—under high pressur But when it
cames 1o serving such sectlons s Walnut
HIUl, Hanseom park. Berson and Dundes
the big pump I8 not strong enough

Toe overcome this obstacie the company
still malntalos fts Durt  street  siation,
where Lhere In a low service englin. ol
Wame0 gsllons’ eapacity; one high s

vice engine of 5000000 gallons and one of
700,000 At Twentleth and Poppleton there
ia 4 high ssrvice, triple expanslon e¢pglns
of 500000 gallons’ capacity, which pumps
the water into the high service mains when
BecessATY

At Walnut Hill s still another pumplng

station, where thera are three high ser-
viee englnes: one of L0000, ono af LKK.000
and one of 400NN gallons’ capancity, re-
spectively, Ordinarily, this station I8 pygn
continuously, and & able to tuke oare of
the higher parts of the elty without the
asdistance of the ‘Twontleth steeot station:
but ®team i kept on the boilers at the
lawt! numed pinnt, which can ba started
at & moment's notlee, If necessary,

Mnains of 200 Miles,

The system of the Omaha Water come-
pany has over 280 miles of muing and about
15,000 mervices. The large milecage is due
to thoe very sparse settlgment of our mu-
nlctpal aren. Omaha has A much more
sciltersd population than most elties.

The milenge of water pipe 1s sufficient
to merve two or throe times the present
populntion, as Is seen by comparison with
other cltles, Heore It has boen nebessary,
t6 luy fifteen and one<third miles of maln
for every L0 services. Kuansas Clity has
but eleven mlles per thousaind. Omaha,
therefore, has 40 per eent more maln per
service thnn Kansas Clty.

The two ¢itles have béen bullt up In
much the same wayv, but the population of
Kausas City 18 mora condensed. It may be

purtinlly due o the wider astrests of
Omnaha. More than half of the territory
eoverred by the plat of the city proper I8
taken up by strects and lleys, without
counting parks wnd public grounds If
Omuha bed as many water serviees per
mile of mailn asm Kansas City we would

namber & population of 170,000 or more,

Bt. Louls han 937 miles of maln per 1,000
services and at this rnte Omaha ought to
have 190 000 people to show for Its 230 miles
of water malne

Los Angeles gets along with flve and
four-fifthe - miles of “water maln per 1,000
services, while Omaha Maulires 164 per gent
more, If we hind as many peopls per mils
of maln as T«ie Angcles our present populas
tlon would' be 315 000,

Erle. Pa.., bas nine miles of maln per
10080 morviess, which would give
ODmaha & population of 30,00, Harrlsburg,
Pa.. has 1.0 serviess for such thrap and
one-half miles of main, If the Omahn
mning Ald me well as this wo would have +
more than 500,00 people—much more than
Cleveland, Clneinnatl or  Buftalo, Wa
would have i clty almost us large ns Bal-
tmore or Hoston,

rantlo

H—
Moy Mnins Needed,

An compared with Omaha's fifteen and
one-third miles of maine per 1L.000 sefvices,
Harrisburg represents the  greafest den-
sity of population with thres and oneshalf
miles per Lo, and 81, Paul the lenst, with
twelve and four-fifthe milen, out of forty
or fifty of the principal citles having leas
than 20000 people, In none of them has
It boen necemsary to Ay as much maln pee
n Quaaha,

purvice as

In additlon, Omaha's malps are of larger

mverage dlameter than thoss of othaer cities,
partly becauss nocessitated by long runs
and partly becauss the wiater company
hos been liberal in providing for the fu-
ture. For Instance, the average dlametep
of all water maine In the Omaha system
I# ten wnd one=-forurth Inchen, while In Kan=
gas City the average 13 soven und elghty-
Bix-one-huyndredihes Iinchon

Figures hoave lwepn vecently published
to show that the Kansas Clty Water works
ars worth 000000 to  §12,000,008 Anyons
who knows the two nlantas must inevitably

oeonelude that If the Kansus Clly works are

worth anything Hie PO 6006 the Omahsa
wiorks are certainly worth not less than
'!"_..u Lt

What, with larger malns, of at least
LYY niledge, bLebier and larger pumps,
better pumping statlons, lll;ln--'ullll'u'hl‘p' -

perior eftling basine, the commarison 8
K ty In favor of Omaha, The Florence
systomy of sattling basins In rocegnizsd as
the most vMolont In the country

Huansas City has no exooss pUmping ra-
pacily while the Omahs Watler gompany
s duplicate pampe for bath services. The
Muorer co miptior tiome hus o dully pump-
t5is WML LY f W o gollons klgh serv-
v and RO 00 pulions low service

q q ' pumps water against
the wnusual high head of 9 feet. which
in 1l elvation of Walnut HIN reservale
atwrie the 7 What this "means may
| underatond whon comparison is made
with sueh cition o Dwiralt and other lnke
ol e where wiuler I8 pumped agsins! lege
than 1% fost omd In Detrolt the pres-
wiltw in the business district s about tweg-
ty-elght pounds; in Omahba it is over 100
pounds

Thy present oMeern of the Omabha Watar
cOmpany Thoeodore € Woodbury,
M. Falrfield, general man.
Hunt, superintendent; Henrp
culef  engineer; Blockies Helh,

nre
prexidont; E,
aper; AL B
Rustin,

Licasuiar,



