June 5, 1934. " O. H PRICE - 1,962,096
' ' . WATER TREATING APPARATUS - |
Filed Dec. 7, 1931

F__'F—_d*_-'-“mﬁﬁ_ﬂ_-_

.

T
w

i

splyvbyinl

/7

lllll

i —— e
/

" .
] 1 ]
s [aTo "\-jf-lflh""".“.n
1: j".!,'iﬂl‘%lji RS HEA
s TH hIiI ] '» \“',' AR
"i ¥ ¥, Y . 'y
¢ Y909 3

w—m_

.....
e PTTEE - e EEIE b s T 2

INVENTOR
ORLO MH.PRICE

BY N e

ATTORNEY



Patented June 5, 1934 _

UNITED STATES

PATENT OFFICE

- - 1,962,096
" WATER TREATING APPARATUS

Orlo H. Price, Bleommgten, Ill

assignor te

Williams 0il-O-Matic Heatmg Corporation,
Bloomington, Ill,, a corporation of Illinois

Application December 7, 1931, Serial No. 579,434

2 Claims.

This invention relates to  improvements in
water treatment processes and more particularly
to means for providing the carbon diomde em-
ployed therein.

& = It is customary in the treatment of hard water
containing lime to allow the water to stand in &
settling tank wherein a certain amount of the sus-
pended lime settles out and is removed. However,
-a certain proportion of the lime passes over in

10 solution from the settling tank to the usual sand
 filter and it is customary to treat the water
~ leaving the settling tank with carbon dioxide be-

fore delivering to the sand filter whereby the lime

carried over from the settling tank is preclpltated

15 and will be removed by the sand filter. =
It has been found that the burning of oil in
a combustion chamber when properly regulated
will produce the carbon dioxide so employed for
~ precipitating the lime and this invention relates
20 particularly to the installation of an oil burner
for this purpose in such a water softening device
and further relates to the proper control of the
.products of combustion from the o0il burner

whereby when the water trea.tment system is in
25 operation communication from the combustion

chamber to the chimney will be automatically
cut off and when the system ceases to operate,
communication between the combustion chamber
and the chimney will automatically be opened so

30 that the products of combustion will pass off as
long as the oil burner is operated.

With these and other objects in view reference
i1s made to the accompanying sheet of drawing

which illustrates a preferred form of this inven-
30 tion with the understanding that minor detail
changes may be made Wlthout departing from the
scope thereof,
Figure 1 is a plan view of the apphcatmn of an
- oil burner. for the purpose specified illustrating
40 the chimney in transverse section and showing
‘the connections from the chimney to the com-
bustion chamber and from the combustion cham-
ber to a-sscrubber and from the scrubber to a
pump for delivering the carbon dioxide for the
45 precipitation of the lime, indicating by the arrows
- the path followed by the products of combustion
during the operation of the system.
Figure 2 is a similar view with a part of the
top of the scrubber removed and indicating by
50 the arrows the path followed by the. products of
combustion while the oil burner is operating and
the water treatment system has ceased to operate.
Figure 3 is a view in perspective of the auto-
matic damper installed in the pipe leading from
66 the combustion chamber to the chimney:.

(CL 210—-—-16)

In the embodiment illustrated, an “0il burner
1 of any desired commercial type is shown in-
stalled in connection with a commercial furnace -

- 2 which may include a steam boiler to supply
steam power if desired or may merely be a bricked 60.

up combustion chamber. The pipe 3 which leads
the products of combustion from the furnace 2 is
joined to a T 4, one end of which is connected -

‘by pipe 5 to the chimney or smoke stack 6 and

the other end connected by the pipe 7 to the 65
scrubber 8. The scrubber 8 is the usual commer-

-clal type in which the products of combustion.

enter at the bottom and pass up through a bed
of coke 9 over the top of which water is preferably
sprayed from the pipe 10. The products of com- 70
bustion pass off the top of the scrubber through
the pipe 11 to an air compressor 12 operated by
the electric motor 13 and from thence through
pipe 14 to be employed in the water treatment
plant. The air compressor 12 is preferably of 75
the type which may be termed a vacuum and
pressure pump in that it creates a definite suction
through the pipe 11 and expels the products of
combustion under pressure through the pipe 14.
- Inasmuch as the T 4 is connected to both 80.
the chimney 6 and pump 12, unless the suction
of the pump is always greater than the up draft
of the chimney, the products of combustion will
not be uniformly delivered to the pump. There-
fore, a commercial draft regulator 15, such as the 85
type disclosed by the Breese Patent 1,628,644, May
17, 1927, having a swinging damper plate 16,
is interposed between the T 4 and the chimney
6 and is so adjusted that the normal pull of the
pump 12 will be sufficient to close the damper: 99
so that all the products of combustion pass
through the scrubber and are delivered by the
pump through the pipe 14. Since the up draft
in the chimney varies with atmospheric condi-
tions, a similar automatic draft regulator 17 is g5
mteruosed between the chimney 6 and the first
automatic draft regulator 15. This draft regula-
tor 17 is so adjusted that if the up draft of the
chimney 6 is greater than the suction of the pump .
12, atmospheric air will enter through the auto- 100
matic draft regulator 17 in sufficient quantities
to allow the suction of the pump to maintain
the damper 16 in the pipe 5 closed. In order to
obtain the greatest percentage of carbon dioxide

from the combustion of oil, a proper draft must 1p5

be established from the combustion chamber and
therefore it is preferable to interpose a third au--
tomatic draft regulator 18 in the pipe 7 between
the elbow 4 and the scrubber 8 so that if for any
reason the suction of the pump 12 is greater than 139
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that required to produce the largest percentage
of carbon dioxide, this third automatic regulator
18 will admit atmospheric air into the pipe 7
whenever the suction therethrough is greater
than that desired for the combustion chamber
of the furnace 2. These automatic draft regula-
tors 15, 17 and 18 are articles of commerce and

" their construction and operation is fully described
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in said Breese patent as well as their manner
of adjustment and it is therefore thought that no

further description is necessary.
If the pipe 3 leading from the combustion

chamber was connected only to the pump 12,
there would have to be a simultaneous operation
and discontinuance of operation of both the pump
12 and oil burner 1, otherwise if the pump ceased

operating before the oil burner, there would be

no outlet for the products of combustion. If the
pipe 3 from the- combustion chamber were con-
nected to both the pump 12 and chimney 6, then
as long as the pump 12 was operating and creat-
ing a greater suction than the up draft of the
chimney 6, carbon dioxide would be furnished the
water treating system and if the oil burner con-
tinued to operate after the pump ceased operat-
ing, the products of combustion would be carried
off up the chimney, as is usual in oil burning fur-
naces. However, the up draft of the chimney is
a variable quantity depending upon atmospheric
conditions and under the most favorable, the ap-
paratus might work satist actorily, but under other

conditions, such as a high wind, the draft up the

chimney might be greater than the suction of the
pump and either continuously or intermittently
carry off all the products of combustion up the
chimney. o

By the installation of the automatic regulator
15 in connection with the automatic draft regu-
lator 17 in the pipe 5 between the pipe 3 leading
from the combustion chamber and the chimney

6, the pump 12 will draw all of the gases from the
oil burner through the scrubber and discharge

" the carbon dioxide to the system and yet the oil

burner may continue to operate after the pump

‘has ceased operating which may be very desira-

ble in the case that the oil burner also furnishes
heat to a boiler for heating purposes or for sup-
plying power for operating some parts of the
system, or in case the pump becomes inoperative.
What I claim is:
1. In a water treating apparatus, the combina-
tion with a continuously operating oil burner

for continuously producing carbon dioXide Ifor

said apparatus, a combustion chamber therefor,
an intermittently operating pump, a connection
from the combustion chamber to the pump for
intermittently delivering carbon dioxide from the
combustion chamber to the apparatus, a chim-
ney, a connection from the combustion chamber
to the chimney for delivering products of com-
bustion to the atmosphere, an independent auto-

matic damper in the connection between tne

chimney and the combustion chamber adapted
to be closed by the pull of the gases when the pump
is in operation, an automatic draft regulator

mounted in an intake opening provided in the

said connection between the damper and chim-
ney adapted to open upon excess draft in the
chimney during the operation of the pump to al-
low the damper to respond to the pull of gases
from the combustion chamber.

9 The construction of claim 1 including an
additional automatic draft regulator mounted in
an intake provided in the connection between the
combustion chamber and pump to automatically
control the draft through the combustion cham-

ber during the operation of the pump to most

efficiently produce carbon dioxide. -
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