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70 all whom it may concerw:

Be 1t known that I, PAUuL B. PERKINS, of
North Springfield, in the county of Greene
and State of Missouri, have invented certain
new and useful Improvements in System, of
Water-Works; and I do hereby declare the fol-
lowing to be afull, clear and exact deseription
of the invention, such as will enable others
skilled In the alt to which it a;ppert‘uns to
make and use the same.

My invention relates to an 111"11)rovement in
systems of water-works. |

The systems hitherto in use may be c¢lassi-
fied under the three general heads—the natural
system, the force-system, and the combined
natural and force system.

In the natural system a reservoir is located
at a sufficient height above the city to furnish
the requisite head forsupplying the buildings
by hydrostatic pressure alone, and the water
is allowed to flow from the reservoir to the
points of discharge under the pressure from
the reservoironly. 'Thissystem is in general
economical and satisfactory; but the loeation
of a great majority of the cities is such thata
head sufficient for ordinary and fire purposes
cannot be provided except at an enormous ex-

pense.

The force system consistsof pumpsof great
capacity, which force the water from a sup-
ply below thelevel of the service directly into
the main, and sustain the necessary pressure
by their constant action or by means of a
weighted piston In a pressure-cylinder, but
without the employment of a reservoir or
stand-pipe. This system hasits advantages,
among which 1s the saving of the expense in-
curred in constructing and preserving a large
reservoir; but 1t hasthe disadvantage of being
constantly under a strain, and not available
for any purpose except through the energy of
the pumps, which must be kept in constant
repair, and a reserve kept in readinessin case
of breakage.

The combined natural and force system un-
dertakes to add the advantages of the force
system to those of the natural system, and
thus overcome the defects of each. The sys-
tems of this latter ¢lass have employed a force-
pump in connection with a reservoir, for fore-
ing the water into a stand-pipe or high-service

| reservolr,

in section.

for use in foreing the water into
the buildings of greater elevation than the
majority; or a force-pump has been used in
connection with the supply for foreing the
water into a high reservoir of limited capaci-
ty, which 1s used for furnishing the required
supply and pressure to the mains, the pump
being used to furnish additional pressuore in
case of fire. The former of these systems is
defective 1n so far as it failstoprovide against
a fire of unusual magnitude or an unusnal de-
mand for water from any other cause,as the
pump cannot be made to act directly upon the
water in the main, while the latter of the
above system 1s defective in so far as it af-

fords no general supply ;tor low service at a
reduced pressure. -

The object of my present 111vent1011 18 to
provide a system of water-works which shall

embody the desirable features of the several
systems hitherto in use, exclude their defects,

Supply additional means for regulating the

pressure and improved means for connecting
the several parts of the system, whereby an
economical, well-regulated, and certain supply
of water for general and special purposes shall
be maintained; and with these ends in view
my invention consists in certain features of

constraetion and combinations of parts, as will

be hereinafter described, and pointed out in
the claims.

In the accompanying drawings, Ifigure 1 is
a view of the system in side elevation, partly

view of the steam-cylinders and the condenser.

A represents a reservoir of suflicient ca-
pacity to supply the demands of the ecity.
The reservoir A may be supplied naturally
or by means of any approved force of pump.
From the reservoir A a conduit-pipe, ¢, leads
to the city main B, and is provided at a point
between the reser voir and the city main with
a check-valve, ¢/, adapted to automatwally
open to allow the water from the reservoir to
flow into the main, and autom%wally close
when the pressure in the main  exceeds the
pressure from the reservoir., A second pipe,
C, leads from the reservoir to the pump-cyl-
inder D, and constitutes the suction-pipe for
the pump. Thepump discharge-pipeC leads
from the cylinder D to the city main B. The

Fig. 2 1s an enlarged detached:
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discharge and suction sections of the cylinder

D are connected by a weighted valve, d, open-
ing from the discharge mto thesuutmn which

acts as a relief-valve for the city main, the

weight upon said valve d determining the

amount of pressure which it is desired to

maintain within themain B. The construction
of the valve d is conveniently that shown, the
weight d’ being applied to an upright rod con-
nected with the end of the long arm of a le-
ver, d’, of the second class resting on the valve-
stem . The suction-pipe Cisprovided with

“a cut-off valve, ¢, its stem extending within

convenient 19*1(3]3 of the operator.
The steam-cylinder for driving the pump

- 18 preferably located above and _in a direct
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line with the pump-cylinder D, a suitable
supporting-frame being arranged for the pur-

| pose of securing it in the desued position.

I find it *‘Ldvantageous to employ a high-
pressure steam-cylinder and a low-pressuare

steam-cylinder acting in conjunetion with one

another on pistons secur ed to the pump piston-
rod.

K represents the hwh -pressure steam-cylin-
der,provided with the steam-chest ¢, 1n which
cub-off valves of any approved construction
operate 1n the nsual manner.

E is the pipe leading from the boiler to the
steam-chest, forsapplyinghigh:pressuresteam
thereto. ~ ~

I represents the low-pressure steam- cy]m
der, separated from the cylinder E by a low-

. pres'sm"e exhaust-chamber, F’, and provided

33

with a steam-chest, f, which receives low-
pressure steam {rom the exhaust-chamber I,
Cut-off valves of any approved construction

~are provided for regulating the admission of
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steam {from the stemn chc&t J to the cy]mder
F, as usual.

- (& is the combined pump and steam- -piston
rod, to which the steam-pistons in the cylin-
ders Td and IV are attached, and also the pump-
piston in the cylinder D.

The engine-shatt H 18 journaled in suitable
bearings in the cylinder-supporting frame,
and provlded with a fly-wheel, A, and with 2
disk-crank, 2/, the latter being Lonnected with

a Cross- hemd voke, /7, secured to the piston rod.
G, by means of which the shaft is driven.

The cut-off valves for the two cylinders 1 and
I are attached to and operated by the same

rod, /°,connected with the eccentric 2*, secured

on the shaft H. The cylinder F exhausts into
a condenser, I, the construction of which will
be heremafter e*zplamed

K represents a stand-pipe connected w1th

the ¢ity main at its junction with the pump-

discharge pipe, said junction being located be-
tween the pump and the juncture of the res-
ervolir-conduait ¢ withthe main B, The stand-
pipe K communicates with the tower-reser-
voir L, located at such, a helﬂ‘ht as to afford
-the deswed pressure.

The capacity of the tower-reservoir is such
in comparison with the diameter of the stand-
pipe that only a very slight fall in the head of

335 303

water therein takes place when the tower-
pressureisapplied fore xbmn‘u]shmg fires, high
service, &c., thereby majmtalmnn' the full 7o
amou nt of pressure,

The stand-pipe K is provided with a cut-off
valve, k, near its juncture with the city main,
said V&IVB being operated by an upright 1"0d
k', connected with its stem by bevel-gear k*. 75

The condenser I consists of an llprlg'l]t eyl-
inder pr owded with transverse perforated par-
titions ¢ ¢ 4*, through which the water falls in
spray from ‘the cold-water chamber 7, con-
nected with the stand- -pipe K by a pipe, i, 8o
provided with a valve, ¢°, for regulating the
supply. Theexhaust- steaim from the cylmder
EF enters the condensel between the perforated
plates 4 and 4/, immediately beneath the cold-
water chmnber ¢’, and here comes in contact 85
with the cold-water spray, and is held in con-
tact therew ith until it reaches a point beneath
the plate 4%, where a funnel shaped partition,

, 18 loca,ted in the mouth of which a coneé-
V%lve, ', 18 seated and operated by a screw- go
stem, 7%, extending upwardly through the top
of the cy]mder Beneath the funnel-partition
" 18 the hot-water chamber, from Wthh the
boiler is fed through a valved pipe, 7.

M is an over flow- -pipe leading from the up- g5
per portion of the hot-water chamber, to pre-
vent the water from rising too high therein.
Enlarged steam-passages m are formed in the
perforated plates ¢ and . The condensed
steam, mingled with the cold-water spray, is 100

_&dmltted into the hot-water chamber through
"the mouth of the funnel-partition ¢° by raising -

the cone-valve 7. | - .
The vapor which rises from the hot water in

the echamber beneath the funnel- -partition 1S 105

condensed in the following manner: A pipe, . °

N, leads from the upper pmtmn of the said

chamber into the stand-pipe, and thence up--

~wardly into the tower-reservoir, the upper end

of the pipe being closed. The vapor in the ri10
chamber naturally rises 1in the pipe N, which
by its contact with the cold water in the stand-
pipe and reservoircondenses the vapor. This
in the liquid state descends and tends to pro-
duce a vacuum in the pipe, which vacuum in 113
turn causes the vapor from the chamber to
more rapidly ascend. Thusa constant cireu-
lation 18 maintained within the pipe N, and
the condensation of the vaporin the hot- wa‘rer
chamber effectually aceomphshed 120
Inconnection with the stand-pipe, and hence
with the city main,is a compression-chamber,
O, consisting, preferably, of an upright cylin-
der capable of withstanding a high pressure,
and communicating with the stand-pipe K at 125
or near its lower end through abranch pipe, o.
The upper end of the cylinder O is provided
with an air-inlet valve, o/, the stem of which
descends to a point wzlthm convenient reach

of the operator, and the lower end of the_Ig,o |

cylinder is provided with a water-gate, o
A two-way valve, P, is locatedjat the Jmmt
ure of the branch pipe o with the stand-pipe
K, and is provided with an operating-lever,

.
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and ¢uickly turned to throw the pressure from
the tower-reservoir onto the city supply ‘in
case of fire or for high service, or to throw
the compression-chamberinto communiecation
with the main and shut it off therefrom. By
opening the air-inlet valve ¢’ and the wateu-
gate o, and permitting the water to escape and
air to enter, the compression-chamber may be
recharged with air, when desired, and a uni-
form pressure thereby maintained, which will
preventthe water fromhammering inthe pipes,
and relieve the back-pressure caused by a sud-
den stoppage of the flow. =z, v, and z repre-
sent water, steam,and stroke gages,connected,
respectively, with the compression-chamber,
the boiler, and the steam - ¢ylinder cut - off-
valve rod. |

The system 1s operated as follows: If the
head of water in the reservoir is sufficient for
ordinary purposes, the reservoir-conduit alone
1s open to the city main, the pump and tower-
reservolr being cut off therefrom, and the air-
compression chamber left in communication
therewith or not, as may be desired. Should
the head 1nthe rescrvoir, however, only serve
to supply the great majority of buildings,and
a high service be required for a small section
of the city, the pump may be employed to
furnish the additional pressure required; or, if
the high service be required for a portion of
the day only the tower-reservoir may be put
1n communication with the main and furnish
the additional pressure required. Should a
fire break out at any moment,and an unusual
demand be created, either the tower-pressure
atone or the tower and pump pressure com-
bined may be used tosupplythedemand. The
sudden stoppage of such increased demand is
provided for by theintroduction of the weight-
ed valve between the discharge and suction
chambers of the pumps,which yields under an
abnormal pressure andallows the water to ruan
back, thereby limiting the quantity of water
pumped to the exact amount drawn from the
city mains. The tower-reservoir is charged
at any time by increasing the pump-pressure
a sufiicient amount over the city demands, or
morerapidly by shulting off the city main from
communication therewith and pumping direct-
ly 1nto 1t. |

The advantages of this system consist in its
comparative simplicity and the opportunity it
attords for economy in supplying all the de-
mands of the city. 1Its parts are few and con-
striucted with a view to durability and the
highest degree of efficiency.

The form of engineexplained in connection
with thissystem isone well adapted to the pur-
pose, but does not form an essential feature of
the same, a8 the pump might be operated in
quite a satisfactory manner by numerousother
forms of engines or by other mechanical pow-
ers. |

I make 0 claim in the present application
to the improved form of condenser referred to

|

P, by means of which the valve may be easily | plication, and is introduced here for the pur-

pose of showing one very effective form of con-
denser which inay beadvantageously employed
In connection with a steam pumping - engine,
when such power 18 used to make the systeim
complete.

It 1s evident that the form and arrangement
of parts herein shown and deseribed might be
modified 1 many respects without departing

from the spirit and scope of my invention;

hence I do not wish to limit myself strietly to
the construction herein set forth; but,

Having fully deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. The combination,with a city main,of sup-
ply-pipes leading therefrom to a low service-
reservolr, a tower-reservoir,and aforce-pump,
and valves connected therewith adapted to
open and close communication between the
city main and any one or moreof the supplies,
at the will of the operator, substantially as set
forth.

2. The combination, with a distributing-
main, of a low-service reservoir, a tower-res-
ervoir,a force-pump, and a compression-cham-
ber, and valved pipes connecting the same with
the city main, whereby the pressure from one
or more of the above-named sources may be
applied tothe water in the city mainatthe will
of the operator, substantially as set forth.

o. In asystem of water-works, the combina-
tton,with & city main, a low-service reservoir,
and a supply-conduit connecting the two, and
provided with a check-valve, of a force-pump
connected with thesaid reservoir and city main
for increasing the pressare therein, and a
welghted valve located between the suction

o
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and dischargeof thepumyp for determining the -

lim1it of pressure without waste of water, sub-
stantially as set forth.

4. Inasystem of water-works, the combina-
tion, with a city main, a low-service reservoir,
and a supply-conduit connecting the two and
provided with a check-valve, of a force-pump
connected with the said reservoir and city
main, a tower-reservoir connected with the
pump-discharge and city main, and a weighted
valve located between the suction and dis-
charge of the pump, for determining the limit
of pressure without waste of water, snbstan-
tially as set forth. |

b. In asystem of water-works, the combina-
tion,with the force-pump connecting the low-
service reservoir with the city main,of atower-
reservolr connected with the city main and
pump-discharge, and a relief-valve located be-
tween the suction and discharge of the pump,
for the purpose substantially as set forth.

6. Inasystem of water-works, the combina-
tion,with the main water-supply, the eity main,
a tower-reservolr, and means for forcing the
water from the main supply into the tower-res-
ervolir, of a stand-pipe leading from the tower-
reservolrto the city main, acompression-cham-
ber connected with the stand-pipe, and a two-

above, as 1t forms the subject of a separate ap- | way valve located at the juncture of the com-

I1I1O
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~ pression-chamber and stand-pipe, for the pur-
pose substantially as set forth.

7. Ina system of water-works, the combina-
tion,with the city main anda force- pump con-

5 nectmﬂ the main with the low-service reser-

volr, of the compression-chamberin communi-

cation with the main, said compression-cham-

bher being provided with an air-inlet valve and

water-gate, whereby the air-cushion may be
10 maintained at a muformtmsmn substantially

as set forth. |

§. Inasystem of water-works, the combina-
tion, with a low-service Supply, and a force-
pump connected therewith for incereasing the

15 pressure 1inthe city mains, of atower-reservoir

of great capacity connected with the pump-
discharge and ecity main by a stand-pipe of
small diameter, substantiaily as set forth.

335,308

9, In a system of water-works, the combina-
tion,with the- city main, and the low-service

reservoir connected therewith by the conduit

with its self opening and closing valve, of the
force-pump connected with the said reservoir

and c¢ity main, thestand-pipe, tower-reservoir, .

compression - chamber, and the valves, the
whole constructed and arranged substantlmly
as set forth.

In testimony whereof I have signed this
specification in the presence of two Subscrlb
ing witnesses.

PAUL B. PERKINS.

Witnesses:
H. WALKTR,
CHAS. BroOOKS.

20

25

(,H ‘-’-u',-




	Drawings
	Front Page
	Specification
	Claims

