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UNITED STATES PATENT OFFICE.

ADOLPH SORGE, JR., OF CHICAGO, ILLINOIS,
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To all whom it may concern:

 Be it known that I, ADOLPH SORGE, Jr., a

‘citizen of the United States, residing in Chi-
cago, in the county of Cook, in the Smte of

Il]mms, have invented certain new and use-

- fulImprovements in W&ter-Purlfymﬂ‘ Appa-
- ratus, of whmh the ’followmwP is a speclﬁca-_

tion. - -
My 111ve11131011 1elates to that class of puri-
fying apparatus in which the impurities that

1t 1s desired to remove are brought down or

collected by the chemical action of reagents

supplied for the purpose and are afterward
‘removed from the chemically-treated water
More particularly, it contem-

by filtration.
plates an appamtus for use in connection

with feed-water heaters to purify the boiler--

supply passing through the heater. |
The object of the mventwn is to provide an
improved construction in apparatus of the

- characterreferred to, and especially to insure

a continuous flow of the chemical solution

~supplied in uniform proportion to the flow of

the feed-water and with a uniform density

of solution and to prevent the formation dur-
ing the operation and in the pipes which con-

- duct the solution to the feed-water of any de-

posit or incrustation resulting from the pre-

'-'_elpltatlon of the cehemical bef01e reaching
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the locality where the chemical is employ ed_.
Theinvention consistsin the matters herein

set forth and particularly pointed out in the

appended claims and will be fully understood
from the accompanying description of the
construction illustrated in the ACCOMm panymﬂ'
drawings, in which—

Figure 1 is a side elevation of a feed-water

-apparatus embodying my improvements in
one form, parts of the exterior walls being

broken away to more clearly show 1ts 111ter-
nal construction. Fig. 2isa top plan view
thereof. Fig. 3 1s an end elevation thereof.

In said drawmrrs, 1 designates a feed-wa-
ter heater of the ‘““open” type or variety; 2,

the supply-pipe which discharges the feed-
“waterinto the upper end of said heatel, 3, the
outlet-pipe leading from the heater to the

boilers, (not herein illustrated ,) and 4 and 5
the mlet and exhaust pipes th10uﬂ*h which
the exhaust-steam from the engineis supplied
to and conducted from the heater

- ter may be of any usual or desired construc-
tion, it being her em shown as provided in its

‘The lat-

|

H

of the feed-water-supply pipe.

6, upon the uppermost one of which the cold

uppel portlen with a series of 1ne11ned.ttays' )

55

,feed water entering through the supply-pipe

2 is discharged to “flow in’ -2 shallow stream
over the sueeeedmﬂ' lower trays subject to

the heating influence of the surrounding at-
mosphere of exhaust-steam until it ﬁnally
1 falls from the lowermost tray in a heated con-

dition and collects in the lewer portion of
the heater, ready to be drawn off through the
outlet - pipe 3, leading to the boﬂers' Any

suitable float 7 eontrollmtr the valve 81n the

water-supply pipe thwucrh appropriate in-
termediate connections 9, may be provided to

o |

regulate the admission of the feed-water in

accordance with the rate at whichitisdrawn
off to the boilers and in such manner as to

maintain substantially cenetant the Watel-

level within the heater.
The chemical treatment of the feed- Wdtel

is herein shown as accomplished by the pro-

vision of a chemical-tank 10, in which the de-

‘sired reagent is placed and which is supplied
with water under pressure from a suitable

source—conveniently through a connection
11, leading from the supply-—plpe 2.
ter entering through this connection becomes
impregnated with the reagent and is then dis-

cha,rﬂ'ed back into the feed water through a

The wa-

75
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pipe 12 in whiech a sight-feed 13 is p1ovided |

to enable its flow to be VISually regulated, the
chemical - tank being thus, in effect, mmply
connected in a by-pass around a portion
This by-pass
is as a further improvement arran oed to have

its discharge at a point where it WlH be free
from the baek pressure of the entering feed-
water, which would tend to reverse the flow

through the by-pass, and thus either choke
and etOp the flow altogether or check and
render it irregular.
is arranged to discharge either into the top

of the heatel as shown, or.into the supply-
pipe 2 close enoun*h to its point of discharge

to be free from the pLessme of the water en-
tering through said pipe. The chemical so-
lution then drops freely into and mingles
with the incoming feed-water and is thor-

oughly inter mixed therewwh when 1t collects
in the lower portion of the heater. The im-
purities brought down or collected by its re-
action are then removed by a filter 14, that
may be provided at any suitable pomt but

00

To this end the by-pass -
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which in accordance with the present design | ever, the operation bf the apparatus as to

18 conveniently located in the lower portion
of the heater, as indicated in Fig. 1. |
In practice it has been found that where
caustic soda or othersolid compounds are em-
ployed as reagents a better and more uniform

chemical reaction can be counted on if the
flow of water through the tank 10 be so regu-
lated as to produce a saturated solution,

which of course will always be of uniform

strength. With such a saturated solution,

however, a constant tendency exists to pro-

duce a deposit in the pipe 12, leading from
the tank, and it frequently happens that in
a comparatively short time the inerustation

-~ resulting therefrom will ecompletely close or

ﬂ;x.m_ehoke such pipe and Sﬁop the VVOI‘kiﬂg of the

20

apparatus until it is removed. As a further

ing this. di

1improvement and for the purpose of obviat-

iculty, therefore, the pipe 12 is

-~ herein:shown as provided with a jacket 15,

- through which a cireulation of hot water or

25

steam is maintained. Aninlet-pipe 16, lead-
Ing from any suitable source of supply, is
herein shown as entering said jacket close to

“the tank 10, while a discharge-pipe 17 leads

~ from the upper extremity of the jacket down

30

35

40

43

50

intotheheater. Withthis construction satii-
ration 1s secured and a uniform solution will

continue to flow from the tank; but the heat-

ing of the water by the jacket willso increase

1tschemical-carrying capacity or, in effect, de-
crease the density of the solution as to over-

come and prevent any tendency toward the
formation of a deposit in the pipe 12. As
herein shown, also, a valved connection 18
leads from the hot-water pipe 16 to a plurality

of downwardly-extending pipes 19, leading

into the bottom of the chemical-tank, these

pipes being also in communication with the

feed-water connection 11 and serving as the
Inlet-pipes through which water is supplied
to the tank 10. The object of this arrange-
ment is to enable the caustic soda or other

chemical, which tends to settle down in a
solid cake at the bottom of the tank, to be pe- -

riodically stirred up by a copious supply of
hot water admitted through the valve 18, the
attendant being instructed to open this valve
at intervals frequent enough to prevent such

- solidification.
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Obviously variously changes may be made
in the details of the construction shown, and
the essential features of the improvement
still made available in whole or in part.. Tt

will also be understood that, while particu-

larly designed for use in connection with the
heater system in the
water for boilers or the like, my foregoing
improvements, in so far as they relate to the
prevention of incrustation in the chemical-
feed pipe, may also be applicable to a greater

or less degree in other systems of water puri-
fication, in some of which a heater might not |

65 be necessary and would therefore be omit-

ted or in which it might be supplied in some |

other form or connection. Obviously, how-

filter were provided

purification of feed-

this feature of my invention would be much
the sameif the heater were simply a filter in-
stead of both a filter and heater, or if the
| separately from the
heater, and even if the pressure heater or filter

were substituted for the open form shown
my 1mprovements would still be available to

contemplates the securing of a uniform flow
of the chemical, it particularly relates to open-

lieater systems, since in them the pulsating
discharges of large volumes of exhaust-steam

from the engine produce varying degrees of
back pressure on the incoming feed-water
and the variable opening of the feed-water

valve, due to the greater or smaller consump-

tion of water, producesvarying pressures, so

that if the chemical be conducted into the
feed-water pipe where it is subject to these
varying pressures its flow is found to be se-

riously irregular and subject to stoppage,

especially. as 1t is more or less throttled. in
any case by the sight-feed and needle-valve.

The conducting of the chemical directly into
the top of the heater or into a point of the

feed-water inlet-pipe so near to the heater

that the feed-water pressure or head is re-
lieved or removed is found to be a marked
improvement in this respect and to produce
materially better results in securing the uni-
form flow of chemical desired. |

I claim as my invention—

1. The combination with a water system,
of a tank ceontaining a purifying agent, a dis-

charge connectionleading from the tank into

the system, and means for preventing the in-
crustation of said connection.

2. The combination with a water system,
of a tank containing a purifying agent, a dis-
charge connection leading from the tank into
the system, and means for heating said dis-
charge connection.

5. The combination with a water system,
of a tank containing a purifying agent, a dis-
charge connection leading from said tank
into the system, and a heating-jacket applied

to sald discharge connection to prevent the

incrustation thereof. - |

4. ''he combination, with a feed-water sys-
tem, including an open heater, steam inlet
and exhaust pipes, and a water-supply pipe,
of a tank adapted to contain a purifying
agent and supplied at its bottom with water
under pressure, and a discharge connection
leading from the upper portion of the tank
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~some extent; but in so far as the invention
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into the heater system at a point where the

water-pressure has been relieved.
In testimony that I claim the foregoing as

my invention I affix my signature, in pres-

ence of two subseribing witnesses, this 2d
day of November, A. D. 1900. |

ADOLPH SORGE, Jr.

Witnesses:
HENREY W, CARTER,
A. J. COMMINGS,
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