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UNITED STATES

PATENT OFFICE.

JOHN T. LEMON, OF COLUMBUS, OHIO, ASSIGNOR OF ONE-HALF TO HARRY M. FRECK, OF
COLUMBUS, OHRIO.

WATER-SUPPLY SYSTEM.

No. 904,883. ) Specification of Letters Patent. Patented Nov. 24, 1908.

Application filed July 10,

To all whom 4t may concern:

Be it known that I, Joux T. Leyoxn, a citi-
zen of the United States, residing at Colum-
bus, in the county of Fr anklin and State of
Ohio, have invented certain new and useful
Improvements in Water-Supply Systems, of
which the following is a specification.

My invention velates to 2 water supply
system and particularly to means for soften-
ing the water in its passage through said
system and while under pressure.

The objects of the invention are the pro-
vision of improved means for supplying a
predetermined amount of chemical reagents
to the water for the purpose of plectpltatmn
the lime, magnesia or other ingredients held
in suspension in said water and which vender
the water hard, and to provide other im-
provements the details of whieh will be
pointed out hereinafter.

Further objects and advantages of the in-
vention will be set forth in the detailed de-
scription which now follows.

In the accompanying drawings: Figure 1

is a diagrammatic view of a water supply
system constructed in accordance with the
mvention, the agitator shaft of the mixing
tank bemo omitted for clearness in illustrn-
tion, Iig. 2 is a longitudinal vertical section
of a %ottlino tank heveinafter descri bed, Fig.
31isa lonoltudmal vertical section of a Im\-
ing apnamth% hereinafter described, Fig. 4
is a vertical section of a valve which I em-
ploy in the manner heveinafter set forth,
and, Fig. 5 is a detail view of a portion ot
the mixing mechanism.

Tike numerals designate corresponding
parts in all of the ﬁoule% of the drawing.

Referring to the dr awings, the nunier als §
and 6 designate tanks adapted to receive
suitable water softening ingredients such as
soda-ash and lime vespe ectively. Tjector
tubes 7 and §, to the interior of which steam
is supplied through steam pipes 9 and 10,
are adapted to eject the contents of the tanks
5 and 6 therefrom and to discharge said con-
tents into a mixing tank 11.

An agitator shaft 12 to which power may
be qpphed through a pulley 13, has agitating
paddles 14 secured upon the lower end theve-
of, the lower end of said shaft being jour-
naled as at 15 in the bottom of the tank 11.
Inclined vibs 16 are secured to the inner wall
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of the tank 11 and serve a purpose which
will be hereinafter described. In Fig. 1 the
agitator shaft has been removed to illustrate
the mechanism for removing the mixed soda-
ash and lime from the tank 1. By referring
to said Ifig. 1, it will be seen that this
mechanism comprises a sprocket chain 17
which passes over sprocket wheels 18 and 19.
The sprocket wheel 18 is driven from a shaft
20 to which power may be applied through a
pulley 21.

Buckets 22 are secured to the sprocket
chain and ave adapted to dip up the contents
of the tank and also control the flow of the
softening 111(’10k11611{b which are discharged
nto a tlouoh 23, the outer end of which over-
Hesa cup 2 of. A pipe 25 is in communication
with the bottony of this cup and said cup
contains a float valve 26. This float valve
has a depending tapering stem 27 which
closes the mouth of the pipe except when the
fluid contained in the cup 24 is of suflicient
volume to lift the valve 26. The pipe 25
forms the suction or supply pipe of an aux-
iliary pump 30, which must have a greater

apamty than the supply of softening ingre-
dients. The particular cons truction of this
pump has no bearing upon the present in-
vention, as any style of Jpump may be used.

The discharge pipe 31 of the pump com-
numicates at 32 with the dischavge pipe 62
of the main pump, which in turn discharges
into a settling tank 33. This settling tank is
best illustrated in Fig. 2 and by referring to

said figure, it will be seen that it comprises a

hollow ghell which is closed at cach end by
heads 34. A perforated plate 35 spans this
shell and forms a chamber 36 into which the
water from the pump is discharged. Set-
tling cups 37 ave secured to the bottom of the
tanl and sludge pipes 88 lead from said set-
tling cups to a sewer 39. Valves 40 ave lo-
cated in these pipes.  The outlet pipe 41 may
lead from the settling tank to a suitable filter
or to any desired outlet.

Cocks 43 which are somewhat similar to
ordinary gage cocks are located at intervals
in the sides of the settling tank and provide
means for determining the condition of the
water in said tank at all times. Tf desired,
live steam or exhaust steam may be admitted
to the tank through a pipe 44 to aid m sof-
tening the water.
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The pulley 21 is driven by a bolt 45 which
passes over said pulley and over a pulley 46
upon a shaft 47. This shaft carries a bevel
pinion 48 which meshes with a bevel pinion
49, carried by a shaft 50. A pulley 51 which
is mounted upon this shaft is connected by a
belt 52 with a pulley 53. The pulley 53 is
mounted upon a drive shaft 54 of a main
pump 55. A smaller pulley 56 is also se-
cured to this shaft and power may be applied
to this pulley 56 from any desired source.
A connecting rod 57 is connected to cranks
58 of the shaft 54, the opposite end of said
connecting rod being connected at 59 to the
plunger 60 of a main pump 55. The auxil-
lary pump 30 is also driven from the shaft
54 by means of a crank 63 and connecting
rod 64, said connecting rod being connected
by the plunger 65 of the auxiliary pump. It
will therefore be seen that the movement of
the auxiliary pump is in predetermined re-
lation to the movement of the main pump.
It will also be seen that the amount of set-
tling reagents discharged into the cup 24 is
in predetermined relation to the speed of the
main pump.

The operation of the device is as follows:
The tank 5 having been filled with a soften-
ing ingredient such as soda-ash and the tank
6 having been filled with another ingredient
such as slaked lime, steam is admitted
through the pipes 9 and 10 and discharged
into the tank 11. The paddles 14 which are
revolved by power being applied to the
pulley 18, prevent settling of the lime and
together with the inclined ribs 16 keep up a
constant circulation in the tank, the inclina-
tion of said ribs directing the fluid up-
wardly about the walls of said tank, said
fluid descending again to the paddles about
the shaft 12. From the tank 11 the mixed
softening solution is discharged, through the
mechanism described, into the cup 24.
‘When a sufficient quantity of liquid accumu-
lates in this tank, the float 26 Iifts and said
liquid is permitted to pass to the suction line
of the auxiliary pump and by which it is
discharged into the settling tank. When
this chemically charged mixture reaches the
tank, the soda-ash and lime causes a precipi-
tation of the magnesia, lime, and other in-
gredients which have been held in suspen-
sion in the water and the presence of which
render said water hard. Water in this con-
dition is unfit for washing purposes, or for
use in steam boilers, the lime, magnesia
and other ingredients forming a scale in said
boilers which tends to clog the flues and in-
terfere with the steaming qualities of said
boiler. The matter precipitated, collects
along the bottom of the tank and in the cups
37, from whence it may be discharged into
the sewer 39 through the sludge pipes 38
by opening the valves 40.

Tests made have shown that while the wa-
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ter at the lower part of the tank containg
some of the lime, that at the upper part of
the tank and particularly at the end nearest
the discharge pipe 41, is perfectly clear and
free of impurities. The provision of the
perforated plate 85 prevents a current from
being set up in the tank as the water flows
into said tank through the pipe 82. It is
obvious that a current in said tank will keep
the lime and soda-ash stirred up instead of
permitting it to settle. If desired, steam
may be admitted through a steam pipe 44 as
has hereinbefore been set forth. This will
only be done when the temperature of the
water may be increased without prejudice to
the purpose for which it is being used.
‘When this is done, the impurities held in
suspension will be more readily precipitated
by the chemicals.

From the foregoing description, it will be
seen that a system such as has been herein
set forth, is adapted to soften and purify
water in a continuous operation. In other
words, the supply of chemicals used to cause
the precipitation of the lmpurities in the
water are supplied in predetermined rela-
tion to the amount of water pumped, and
the settling tank is located in the discharge
line of the main pump. This renders it pos-
sible to purify the water under pressure and
without interrupting the supply. Assume
for instance, that the suction pipe of the
main pump, indicated at 70, leads from a
well, and that the pipe 41 leads to the filters
which supply a building. It will now be
seen that the necessary water pressure to
supply the building may be maintained by
the main pump in the settling tank, and vet
the water may be continuously softened as
it passes through said tank. By this opera-
tion, the necessity of employing a second
pump to impart pressure to the softened wa-
ter, is obviated.

While the elements shown and described
are well adapted to serve the purposes for
which they are intended, it is to be under-
stoed that the invention is not limited to the
precise construction set forth, but includes
within its purview such changes as may be

made within the scope of the appended

claims.

What I claim is:—

In a device of the character described, the
combination with a settling tank, of a perfo-
rated baffle plate located therein near ome
end thereof, a service pipe leading from the
opposite end thereof, a mixing mechanism
comprising a soda-ash tank and a lime tank,
a mixing tank, ejectors for discharging the
contents of the first named tanks into said
mixing tank, an agitator in said mixing tank,
a bucket elevator in said mixing tank, a
trough into which said bucket elevator dis-
charges, a cup into which said trough dis-
charges, a float valve in said cup, a main
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pump, an auxiliary pump, a pipe leading
from said cup to the suction line of the aux-
iliary pump, means for conducting chem-
icals from the discharge of the auxiliary

pump to the tank, means for conducting wa-

ter from the main pump to a point within .

the tank between the baftle plate and the ad-
jacent end of the tank, and means for driv-

!

|
|

ing both of said pumps and the lifting
mechanism from a common source of power.
In testimony whereof I affix my signatuve
in presence of two witnesses.
JOHN T. LEMON.
Witnesses:
L. Carn Stovuaurrow,
A. L. Pugues,

15



