93, 1906,

PATENTED 0CT

1

© No. 833,829

R . GAMBLE. S
" METHOD OF HEATING, PURIFYING, AND REGULATING WAIER.

APPLICATION FILED DEOC,9, 1005,

- 2 o e g R el A A=

‘ -y oy g

mm

) r
L
-..I

| I

2

. ) e
. . . . Y h . . . . . . T, .
ar Y ) - . ) '
. . ' . ) ...r 5 .
. K L _
. r i . . . . ) . .
. n ! . - ) "
) e . . . ) ' o .
. . —— ) . ) K -
1 i [ b . '
- . ]
B ] 1 . ) ' - '
b y T - ’ ] -
r . *
. ' | ) . . . - . .-. .
1 - , ]
|. . , |
ul '
| Pod ———> - —f |
»
L2
' . .
] ! .
/
? . .

a
. e N O N N
] - [E——— —- — =

i ay -

gy g

T A .

B s

NESSES:
o/

Wi

Qurd o0 mpenror
. ATromwer’

" FNE NORRIS PETERS €O., WASHINGTON, o G



- JOSEPH WILLARD GAMBLE. OF PHILADELPHIA, PENNSYLVANIA

- ASSIGNOR TO JOSEPH S§. LOVERING WHARTON , WILLIAM S.

- HALLOWELL, AND JOHN C. JONES, DOING BUSINESS AS HAR-
- RISON SAFETY BOILER WORKS, OF PHILADELPHIA, PENNSYL-

~ METHOD OF HEATING, PURIFYING, AND REGULATING WATER.

| No.833,820.  Specification of Lettors Patent, Patented Oct. 23,1906.
' | Application filed December 9, 1905,- sﬂ_ﬁﬂi‘_NQ- 29'11022;__ - . | .

—

Lo all whom it may concern: | cold-water supply for the increment T takeit
~Be it known that I, JosepE WILLARD Irom the heater and purifier at, some point in
(AMBLE, & citizen of the United States, and a | the circulation before or in front of the filter,
resident of and whose post-office address is | and since the lower strata have been given
5 No. 2602 North Thirtieth street, in the city of | more time for the precipitation and agglom- s&
Philadelphia and State of Pennsylvania, have | eration of the impurities I prefer to draw on
invented certain new and useful Improve- | them for my increment. It 1s obvious, more-
ments in Methods of Heating, Purifying ‘and over, that this process should be in general -
Regulating Water, of which the following is a | automatic and at the same time capable of
10 specification. = L ~ | regulation. .- . 7% :
| My invention relates to Improvements in | 1 accomplish the desired ends by the proc-
the method of heating, purifying, and regulat- | ess described and llustrated in-the following
- ing a supply of liquid, but especially to the | description and drawings and particularly -
treatment of water, and more especially to | claimed hereinafter. - .. T
15 the instances where chemical solution 1S sup- | In the drawings. like symbols of reference 63
plied to the water, which is subsequently fil- | refer to like parts throughout the respective
tered and adapted for feeding boilers or other | views, o o
similar purpose. -~ o |, Figure 1 is an elevation of g combined
. The objects of my invention are especially, | heater, purifier, and filter embodying my. in-
20_first, to provide a method of Insuring an am- vention, showing a portion of the casing 7o
ple supply of heated and treated feed-water | broken away and the devices within princi.
Irrespective of the condition of the filter; sec- | pally in section. . Figs. 2 and 3 show modifi- -

- ond, to provide a method simple, positive, ef- | cations of my invention, also partly in sec- -

6o

%

~ Tictent, and automatic in operation. - tion. SR S
25  Where chemicalsolutionis supplied tofeed- | InFig.1, Ais a heater, which I preferto place 75
~ water in a heater there is g consequent pre- | upon or over the tank B, containing the fil-
~cipitation of impurities, which fall to the bot- | ter, because of the economy of space and com-
tom of the tank and may be removed when pactness of operating means thus attained,
necessary. Moreover, the. rapidity with | though I do not limit myselt to thatlocation,
30 which this precipitation is accomplished | since it is not, necessary to the operation of 8o
- varies according fo the temperature of the | the apparatus that it shall be in one Integral
water. These impurities, however, finally structure or particular arrangement or form.,
choke or reduce the effectiveness of the ﬁI}—T The tank B contains a filter-bed 15 and is
. ter.  When this occurs, of course the efficient provided with man and hand holes 18 19
35 operation of the whole system 15 seriously | for cleaning and the usual pipes for flushing 85
~affected oris at a standstill, thus rendering | and withdrawing waste, (the latter not here
inadequate the ultimate supply available for | shown to avold complicating the drawings
use, and it becomes necessary to secure an | and because they are well known in the art
increased supply of water for the pump or | and common to such devices and are not
40 other distributing means, even if such supply | partsof my invention.) 1is the exhaust-pipe gc
be not so thoroughly prepared asit would be from engine or other source of steam-supply
were there no obstruction and the apparatus | to the system. 2 1S a separator. 3 is fhe
operating at its usual capaclity and perform- outlet-pipe from heater to atmosphere. 4 ig
Ing its functions in the usual manner and | the cold-water feed; 5, the supply-pipe for a ..
45 sequence. It is important, nevertheless, | chemical solution or reagent such as is gener- g5
- that the necessary increment shall be both ally used for the purpose of forming, with the

heated and, so far as possible, purified by the | impurities in the water, an insoluble precipi-
“chemical treatment, even if the precipitation tate, as is well 'knev_vn. 6 18 & valve in the
- has not been entirely removed by the filter. cold-water-supply pipe operated automatic-

‘50. Therefore ins_teed of relying upon the original | ally jthreugh_ intermediate meeha,njsmfby;the foo
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float 8 rising and falling in the float-chamber | event the by-pass system 11 12 13 may be

7 according as the water-level in the system
rises or falls, all dependent upon the amount
withdrawn from the same for utilization.
9 is the vent for the float-chamber; 10, the
water-trays in the heater, shown through an
open manhole. All of these features being
old, I will not particularly describe them fur-
ther than I have done to make clear the ad-
vantage and operation of my Improvement,
as follows: 11 is a hood or shield forming a
chamber open at the bottom and so placed
that this opening shall be comparatively
close to the filter, or, in other words, m that
stratum of the treated water which has been
longest subjected to treatment. 121sa vent-
pipe to prevent siphoning. 13 1s a device
comprising pipes and fittings, all of which
constitute a by-pass and attachments or
means for carrying the water from i front
of the filter to the discharge side thereot
around the same, and so leading a full supply
to the outlet 16 irrespective of the condition
of the filter. '

In Fig. 3 I have also shown a regulating-
valve 17 in the by-pass, and in all figures
the plugs 20, which permit the by-pass pipes
to be examined, cleaned, &c.

~ In Fig. 2, 25 1s the inlet to the by-pass.
24 is a spring or otherwise - loaded check-
valve placed preferably in the lower run oL
the by-pass.

The operation of the device is as follows:
Referring to Figs. 1 and 2, the cold-water
foed enters through 4 in amount determined
by height of water -line and regulated by
float 8, operating valve 6, which tloat may be
so adjusted as to establish any desired water-
line, either before or during the operation.
A suitable amount of chemical reagent enters
teed-water at 5 and mixes therewith. Then
falling into trays 10, the mixture is heated by
the exhaust-steam entering through 1 2, all ot
which is' well known in the art and need not
be more particularly described. The heated
and chemically-treated water now gradually
loses the impurities previously held i suspen-
sion by precipitation. As this process re-
quires some time, of course the water that has
been longest subjected to the treatment will
oenerally contain the least impurities, since
it has been given the most time for the pre-
cipitation and the agglomeration of the 1m-
purities. This is naturally the case with the
lower strata. Normally the water passes
Frogressively and continuously through the

ilter 15 into the passage-chamber 14, and so
out through 16; but, as has been said, when
the filter becomes clogged by the precipi-
tates the supply of treated water passing
through the filter may be so diminished that
the quantity drawn from the filter and
through the outlet 16 is far below the normal
capacity of the apparatus and 1s entirely in-
adequate for the needs of the users.

Insuch | regulating-valve 17.

called into play, as follows: Owing to the
choking of the filter, the water-line tends to
rise until the supply of cold water feed 1s en-
tirely cut off by float 8 operating valve 6.
Before this point is reached, however, the
water-line rises over and covers the inlet of
the by-pass and continues to flow there-
through until the water-line falls below the
inlet of by-pass. Thus suflicient 1s diverted
around the filter to make up the deficiency
caused by its choking, and since 1 preferably
take this increment from the lower portion
of water I attain the advantage of all the
treatment except the final one of complete
filtration. This operation may be manually
regulated by the adjustment of the loat 8,
as above stated, and also by the regulating-
valve 17. (See Fig. 3.) Referring now to
Fig. 2, in order to render the system still more
automatic and reliable it is sometimes de-
sirable to place a resistance m the hy-pass, so
that the filter is normally the line of least re-
sistance, thusinsuring the circulation through
the filter at all times except when obstructed,
and thus the by-pass will not begin to
operate until this obstruction of the filter
oceurs, and, moreover, insuring the resump-
tion of interrupted circulation through the
filter and consequent cutting off of by-pass
as soon as the obstruction is removed.  One
way of accomplishing this is to place s SPring-
loaded swing check-valve or an equivalent
device in the lower run of the by-pass. In
the arrangement shown i Kig. 2, 24 15 this
resistance, specifically in this nstance a
swinging weight - loaded check-valve. The
operation of this modification 1s as follows:
The inlet 25 is habitually submerged, and 1f
with the head available a suflicient supply
passes through the {ilter-bed then all of the
supply is taken from this source because of
ihe obstruction to flow through the by-pass
caused by the loaded valve 24 or other form
of resistance. 1f, however, suflicient cannot
he taken in this manner because of the ob-
siruction or resistance of the filter-bed, then
the withdrawal of water from the part of the
tank beyond the filter-bed tends to decrease
or overcome the resistance in the by-pass or,
as in the figure, to open the check-valve. Up
to a certain point this tendency 1s 1n effective.
If, however, the resistance or obstruction of
ihe filter-bed is still increased, the resistance
in the by-pass is balanced and finally exceeded
by the former, when the by-pass autom atle-
ally opens and a supply begins to pass around
the filter-bed suflicient to make up the dif-
ference between the quantity passing through
the filter-bed and the total quantity required.
Of course it will be understood that the re-
sistance caused by the check-valve may be
varied at will by changing the adjustment or
load of the check-valve. I may also add the
(Shown in 11g. 3.)

70

75

85

GO

95

100

105

130

IT§

120

125

130



1o parts.

15 D

25
30

35

40 ]

‘heater alone or a purifier _
Jimit myself to anyfp_&rticular_ purpose for or

that the ‘quantity in actual

‘the
filter is sufficient in itgelf
- ceases to flow through the

kmd of Wﬁtephea;ter, 4s the one Ulustrated:;

nor is it confined to use in a heater and puri-

er alone; nor do I

brocess of heating or purifying nor to any
particular design, form, or

valve or loaded valve y 8 any resistance which

‘will prevent the operation of the by-pass un-
. tal the resistance g
~ great to allow an
20

f the filter

which passes through the by-pass varies in-

versely as the actual quantity passing through
- the filter in any fixed ratio, as

one part or other fixed

- 'theﬂowthrough the filter increases or di- |
~ mmishes until either the Increment ‘Ppassing
- through the by-pass IS su

the de

iter or the quantity passing through the
and the increment
by-pass.” o
What I do claim, and desiré to protect by

1. The -metﬂod of Jh'eating,' purifying.an'd

' regulating Water, which consists in automat-

1cal to a heater in proportion

45

ically supplying water and a purifying chem-
as the water is
discharged. therefrom, heating the solution,

filtering the water, discharging the same, and |

automatically supplementing

filtered water dj

the quantity of
1scharged by an i

such an incre-

ment of heated but unfiltered water s will |

- 833,820

fier, as it might be equally applicable in g

8.  Moreover, I do not limit myself to-
the purification of any p,artic_ular_liquid, as
o - ' s appli > | as the quantity passing through

1y | regulating water, ‘which

1n, filtering the water, _ _

plementing the quantity of filtered water by

‘an increment of unfiltered water varying in-

| versely as the quantity filtered. .
4. The method of heating and regulating

1 water, which consists in heating the water,

becomes too-

passing throughb the
effect, 1 do not mean
measurement,

‘menting the quantity of filtered
Increment of unfiltered but heated water
varying inversely as

three parts to

icient to make up
clency in the quantity passing through |

and regulation, which

t [ make 'up any deﬁcielicy in thé quantity paSs— |
| iIng through the filter, = o

_puI'ifinig and

2. The method of heating, nd
which consists in automat-

regulating water,

Leally supplying water and.g purifying chem-
1cal to |

il to a heaterin proportion as the water is
discharged therefrom:
filtering the water, and automatically supple-

heated water, varying in quantity inversely
the filter. =

heating the solution,

50

| menting the quantity of water passing through
the filter, by an increment of unfiltered but

6o

3. The method of heating;_pur:@ﬁfing and

consists in heating
Water, precipitating the impurities there-

filtering the same, and automatically supple-

water by an

the quantity filtered..

5. The method of heating and regulating

water, which consists in heating the water,

filtering the same, and automatically supple-
menting the quantity of filtered water by an
increment of unfiltered byt heated water

6. The method of water heating, purifica-

tlon and regulation, which consists in auto-

the resistance of the filter,

5

8o - .

matically supplementing the supply of puri-

heated and partially purified.
7. The method of water heating,

purifying
COnsists 1n

ed water by an increment which has been

addimng a

chemical solution to the supply, heating the

filtered increment, -

‘mixture, filtering the same and automatically °
supplementing the filtered supply by an un-

9¢

Jigned at Philadelphia, in the county of

Philadelphia and Stafe of Pennsylvania, this
25th day of November, A. D. 1905. . '

_ JOSEPH WILLARD GAMBLE,

~ Witnesses: - o -
JOsEPH M. Hewrerr,

- K. E. HeELLER.
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