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To all whom it may concern: .
Be it known thatI, WiLLiAM Bosy, engi-

neer, ot Salisbury House, London Wall, Lon- |
don, England, have invented certain newand

useful Improvements Relating to Water-Soft-
ening Apparatus, of which the following is a
specification. ~

This invention consists of improvements in:

Ineans for supplyving steam or other heated
gases or vapors t0 that class of water-soften-
ers which operate by means of heat derived
from steam or other heated gases or vapors,
and more particularly to the class of machines
1n which the purification of the water is ef-

fected by means of steam blown into and |

through the water, which is containedin a se-

ries of trays placed one above the other and

which are usually not less than five in num-

- ber, the steam being admitted to the trays by
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means of a single inlet supplied from one or
more sources and common to all the trays, the
arrangement being such that the steam enters

below the lowest of the trays and acts upon

all the trays one after the other, commenec-
ing at the bottom tray, which may be called
““No. 1,” through the waterin which it passes,

and thenceto tray No. 2, which is situated im-

mediately above No. 1, and so on into and
through the water in each and all the trays of
the machine. | |

My invention consists in providing an ad-
ditlonal inlet or inlets for the steam, gas, or
vapor, which inlet or inlets may act in con-
junction with or independently of the com-

mon inlet above described and by means of .

which steam, gas, or vapor is admitted direct
to one or more of the trays situated above
tray No. 1 above described. By this means
some or all of the steam, gas, or vapor re-
quired for working the trays of the machine
which are situated above the improved addi-
tional inlet or inlets is admitted without its
having been compelled to previously pass

through the water in the trayssituated below |

the improved additional inlet or inlets.
With reference to the advantages obtained
by my invention they are practically as fol-
lows: o
Alesspressureis required to send the steam
through the water contained in the machine

from the fact that the total pressure is pro- !

-|.than the one-half in question.
ing the inlets the

| portionate to the number of trays through

‘which the same steam has to pass. |

By making one additional inlet thereforthe
pressure of steam in the common inlet is re-
duced to approximately one-half. In prac-
tice it is found to reduce it somewhat less

pressure 1s proportionately
reduced. .

When the machine is being worked at a ca-
pacity less than its maximum, the secondary
inlet insures the water in the upper trays of
the machine receiving heat at the same time
as or before the water in the lower trays of
the machine.

When worked without the secondafy inlet,

the steam from the common inlet finds its
way first into the bottom tray; but when
worked with the secondary inlet it finds its
way simultaneously into the bottom tray and
into that or those which are in connection
with the secondary inlet or inlets.

The common inlet above mentioned and
the improved inlet or inlets may be connect-

-ed together and may take the steam or other
purifying agent from the same source of sup-

ply, or they may be disconnected and take it

from different sources, respectively, and the
1mportant additional inlet or inlets may be
provided with a valve or valves by means of

‘which it or they may be opened or closed, as
‘desired, for the purpose of cutting off steam,

gas, or vapor from the tray or trays or for

separating such additional inlets from the

common inlet or from each other, and the
valves in guestion may be operated either by

the attendant or antomatically by means of
& suitable appliance. |

In the following description of apparatus
embodying the invention I will assume that
steam 1s the medium which is blown through
the water to purify the same; but it will be
understood that any other suitable gas or va-
por may be employed for the purpose.

The accompanying drawings illustrate by
way of example two forms of apparatus em-
bodying the invention, this being shown as
applied to a heater-detartarizer of the char-
acter hereinbefore referred to. |

In I'igure 1 the trays and casing below same

are shown in vertical mid-section to enable

By multiply-
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the course of the steam to be readily followed.
The apparatus shown in Fig. 2 is similar
to that in Fig. 1 as regards the trays and
lower casing, but differs as regards the con-

g nections for admitting steam to the trays.

10

or ba

Referring first to Fig. 1, a is the ordinary
inlet to the machine, discharging into a cas-
ing b below the series of trays 12345 0,
this casing and the inlet a constituting the
common inlet to the trays. From this cas-
ing the steam passes up from tray to tray
through short pipes ¢, provided with hoods
fles d to direct the steam down through

. the water in each tray before passing to the
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next tray, the steam finally escaping by the
pipe e at the top of the machine. f is the
pipe for supplying the water to be puritied to
the trays, each tray being provided with a
short length of pipe ¢, extending from the
water-level in each tray to near the bottom
of the tray next below, so that when the water
is turned on by the cock h to the pipe f it fills
the trays to the proper level from top to bot-
tom in sunccession, any surplus passing by
the pipe ¢ to the casing b at the bottom. All
these are usual parts employed 1n apparatus
of the character in question and constitute no
part of the present invention.

From the upper part of the casing b a pipe
l leads to the upper part of tray No. 3, a
valve m being interposed in this pipe. By
this means steam can be turned on from the
casing b to tray No. 3, whence 1t can pass to
trays 4, 5, and 6 without previously passing
through the water in trays 1, 2, and 3. A
pipe n and valve o similarly serve to admit

steam direct from the inlet o to the top of

tray No. 5, the pipe n discharging down
through the bottom of tray No. 6 into the top
of tray No. 5, whence it can pass through the

water in tray No. 6 without previously hav- |

ing had to pass through the lower trays.
p and g are pipes leading to a separate

source of steam and discharging into pipes /

and n, respectively, and p’ and ¢ are valves

fitted in the pipes p and gq. By eclosing the |

valves m and o, or either of them, and open-

steam can be admitted by either or both the
pipesp and ¢ from a separatesource of supply.
- Referring now to Fig. 2, the arrangement
here shown issuch that steam can beadmitted
to any or all of the trays withont having to
pass through the water in the tray or trays
below. 7 is a pipe leading from the casing b
and .communicating by branches 7' 72 73 r* 9
with the trays 1 2 3 4 5, respectively, each
branch discharging above the water-level of

the tray with which it is connected. Kach of |
these branches is fitted with a valve, as

shown., Steam can thus be admitted from
the casing b to any or all of the trays 2 8 4 5
6 without having to pass through the water
in the tray or trays below, the steam passing
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next above. s is a pipein connection with a

separate source of steam and provided with
a valve s'. By closing valve ¢ in pipe 7 and
opening the valve s’ steam can be admitted
from a separate source to the pipe r and any
or all of the trays 2345 6, asrequired. u rep-
resents another pipe, and %' a valve therein,
whereby steam may be admitted to the upper
part of tray No. 3 from a separate source
when required.

In either of the above constructionsit will
be understood thatsteam islikewise admitted,
as usual, by the common inlet at the bot-
tom of the column of trays and rises up
through same in the ordinary way. 1t will
be further understood that the two forms of

apparatus above described, and illustrated in.

the drawings, are merely typical and mmay be
varied considerably without departing from
the invention, the additional inlet or inlets
for the steam, either from the same source, as
the common inlet, or from a separate source
being connected to any one or more of the
trays, as may be desired. |

What I elaim, and desire to secure by Let-
ters Patent, is—

1. Inapparatus forsoftening water wherein
steam or other hot gas or vapor is blown
through superposed trays containing the wa-
ter to be softened, being admitted from a
common inlet to the lowermost tray and ris-
ing through the trays in succession, a supple-
mentary inlet for steam, gas or vapor, said
supplementary inlet discharging into one of
the trays at a point above the water-level of
the bottom tray whereby a quantity of steam,
gas or vapor can be passed direct to the wa-

ter in an upper tray without passing through
the water in the tray or trays below, sub-

stantially as desecribed.

2. Inapparatusforsoftening water wherein
steam or other hot gas or vapor is blown
through superposed trays containing the wa-

ter to be softened, being admitted from a com-

mon inlet to the lowermost tray and rising
through the trays in succession, a piurality
of supplementary inlets for steam gas or va-
por, said supplementary inlets discharging
respectively into trays at points above-the
water-level of the bottom tray, whereby a
quantity of steam, gas or-vapor can be passed
direct to the water in a plurality of trays
without passing through the waterin the tray
or trays below, substantially as described.

3. Inapparatusforsoftening water wherein
steam or other hot gas or vapor is blown
through superposed trays containing the wa-
ter to be softened, being admitted from a com-
mon inlet to the lowermost tray and rising
through the trays in succession, a supple-

mentary connection between sald common

inlet and one .of the trays, said connection
discharging into said tray at a point above
the water-level in the bottom tray for the pur-

from the upper part of each tray, to which it l pose specified.
is delivered by the branches direct to the tray

4. Inapparatus forsoftening water wherein
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steam or other hot gas or vapor is blown ]

through superposed trays containing the wa-
ter to be softened, being admitted from a com-
mon inlet to the lowermost tray and rising
through the trays in succession, a supple-
mentary connection between said common in-
let and one of the trays, said connection dis-
charging into said tray at a point above the
water-lovel in the bottom tray, and a valve
in said supplementary connection adapted to
open and close the same to the supply of
steam, gas or vapor from the common inlet,
all for the purpose specified. |

5. Inapparatusforsoftening water wherein
steam, or other hot gas or vapor, is blown
through superposed trays containing the wa-
terto besoftened, being admitted from a com-
mon inlet to the lowermost tray and rising
through the trays in succession, a plurality
of supplementary connections between said
common inlet and a plurality of the trays,
each such connection discharging into a tray
at a point above the water-level of the bot-
tom tray for the purpose specified.

6. Inapparatusforsoftening water wherein
steam or other hot gas or vapor is blown
through superposed trays containing the wa-
ter to be softened, being admitted from a com-
mon inlet to the lowermost tray and rising
through the trays in succession, a plurality
of supplementary connections between said
common inlet and a plurality of the trays,
each such connection discharging into a tray
at a point above the water-level of the bot-
tom tray, and means for opening and clos-
ing communication between said supplemen-
tary connections and the supply of steam, gas
or vapor from the common inlet, all for the
purpose specified.

7. Inapparatusforsoftening water wherein

steam or other hot gas or vapor is blown

through superposed trays containing the wa-

ter to be softened, being admitted from g
common inlet to the lowermost tray and ris-
ing through the trays in succession, a supple-
mentary inlet for steam, gas or vapor dis-
charging into one of the trays at a point above
the water-level of the bottom tray, said SuUp-
plementary inlet being in connection with a
separate source from that which supplies said
common inlet for the purpose specified.

8. Inapparatusforsoftening water wherein

Steam or other hot gas or vapor is blown

through superposed trays, containing the wa-
ter to be softened, being admitted from a
common Inlet to the lowermost tray, and ris-
ing through the trays in succession, a supple-
mentary inletfor steam,gas or vapor discharg-
ing into one of the trays at a point above the
water-level of the bottom tray, said supple-
mentary inlet being in connection with a sepa-
rate source from that which supplies said
common Inlet, and a valve adapted to open

3

and close communiecation between said sup-

plementary inlet and said separate source of
supply for the purpose specified.

9. Inapparatus for softening water wherein
steam or other hot gas or vapor is blown

' through superposed trays containing the wa-

ter to be softened, being admitted from a
common inlet to the lowermost tray and ris-
ing through the trays in succession, a plu-
rality of supplementary inlets for steam, gas
or vapor, each discharging into a tray at a
point above the water-level of the bottom
tray, said supplementary inlets being in con-
nection with a separate source of supply from
that which supplies said common inlet and
means for opening and closing communica-
tion between said supplementary inlets and
said separate source of supply for the pur-
pose specified.

10. In apparatus forsoftening water where-
in steam or other hot gas or vapor is blown
through superposed trays containing the wa-
ter to be softened, being admitted from a
common inlet to the lowermost tray and ris-
ing through the trays in succession, a supple-
mentary connection between said common
inlet and one of the trays, said connection
discharging into said tray at a point above the
water-level in the bottom tray, said supple-

mentary inlet being also in connection with

a separate source of supply from that which
supplies said common inlet, and means for
opening communication between said supple-

mentary inlet and said common inlet or be-

tween sald supplementary inlet and said sepa-

rate source of supply, substantially as de-

scribed. ~

11. Inapparatus forsoftening water,where-

in steam or other hot gas or vapor is blown
through superposed trays, containing the wa-

ter to be softened, being admitted from a

common inlet to the lowermost tray and ris-
ing through the trays in succession, a plu-
rality of supplementary connections between
said common inlet and a plurality of trays,
each such connection discharging into a tray
at a point above the water-level of the bottom
tray, said supplementary connections being
also in connection with a separate source of
supply from that which supplies said com-
mon Inlet, and means for opening communi-
cation between said supplementary connec-
tions and said common inlet or between said
supplementary connections and said separate
source of supply, substantially as described.

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses.

WILLIAM BOBY.

Witnesses:
HENRY A. PRYOR,
ROBERT M. SPEARPOINT.
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