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VIRGIL H. McCONNELL, OF BUFFALO, NEW YORK.

FEED-WATER HEATER AND PURIFIER.

SPECIFICATION forming pa,i‘_t of Letters Patent No. 445,034, dated Febmal*"y 3, 1891.

Application filed September 29,1890, Serial No. 366,461, (Nomodel.)

To all whom it may concern:

- Beit known that I, VIraiL H. McCONNELL,
a citizen of the United States, residing at the
city of Buffalo,in the countyof Erie and State
of New York, have invented a new and use-
ful Tmprovement in Feed-Water Ileaters and
Purifiers, of which the following is
cation.

- 1'hig invention relates to feed-water purifi-
ers in which the feed-water before being de-

livered into the boiler is heated to a suffi-

ciently-high temperature to liberate the lime
or other solid impurities, the latter being pre-

~cipitated and blown off from time to time

I5
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while the purified water passeson to the boiler. |

My improved apparatus is more especially

~designed for locomotive-boilers, and the in-

vention has the object to provide an efficient
apparatus whereby the feed - water is thor-
oughly deprived of all solid impurities before
being admitted to the boiler, and which shall
be conveniently located and easily applicable
to existing Dboilers. ' S

My invention consists to that end in com- |
bining with a suitable heater a settlin g-cham-

© ber, which is located in the smoke-box of the
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boiler. o
In the accompanying drawings, consisting
of two sheets, Figure 1 is a sectional elevation

L

ol a locomotive provided with my improved
apparatus. Iig. 2 is an enlarged cross-sec-

tion in line x «, Fig. 1. Tig. 3 is a cross-sec-
tion of the boiler, taken through the water-
leg,in line zz, IFig. 1. Tig.41isa fragmentary
horizontal section in line ¥ v, Fig. 1.

- Like letters of reference refer to like parts
in the several figures. - -

A represents the hoiler of the locomotive:

A’,the steam-dome; A2 the water-leg, and A®

the smoke-box. . |
-3 represents a water-heater arranged, pref-

erably, in the steam-space of the boiler and

~consisting of a tight eylindrical chamber ex-

tending lengthwise of the boiler and provided
with a steam-supply pipe ¢, terminating in the
dome of the boiler,and an internal perforated

pipe ¢, whereby the feed-water ‘is sprayed

- into the heating-chamber in a finely-divided

state. "L'he water is highly heated by contact

with the steam in the chamber, causing the
solid impuritiesto be liberated from the water.
(¢ represents the feed - water

a specifi-

the strainer-plate.

—

leading from the supply-tank to the spray-
pipe ¢’ and with which the usual delivery-
pumps are connected. | |

K represents a settling orseparating cham-

‘ber located in the smoke-box A3 and 7 is a

pipe whereby the heated feed-water is .con-
ducted from the heater B to the settling-cham-
ber. As more clearly shown in Fig. 2, this
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settling-chamber cousists of an enlarged hol-
low base e,arranged transversely in the smoke-

‘box and provided at one end with a descend-

ing inlet-pipe ¢’, with which the discharge-
pipe f of the heater is connected, and at its
oppositeend with an ascending pipee®. These

ascending and descending pipesare connected

at their upper ends by a horizontal circulat-

ing pipe &

g 1s the delivery-pipe connected with the
upper end of the ascending outlet of the set-
tling-chamber and which conduects the puri-

fied water to the boiler.

/v 18 a shield or deflector arranged in the
upper portion of the descending pipe of the
settling-chamber on the inner side of the

mouth of the inlet-pipe f and depending be-
low the horizontal pipe €% so0 as to direet the
inecoming feed-water downwardly in the in-

let-pipe. A is a similar shield arranged in
the upper portion of the ascending pipe in
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front of the outlet thereof, and whereby the

water which passes through the horizontal
pipe in the direction of the arrow in Fig. 2 is

‘directed downwardly in the ascending pipe,
so as to retard its escape from the settling-
chamber.

1 represents a strainer- plate arranged hori-

zontally in the enlarged base of the settling-
chamber, and which extends from the ountlet

end of the enlarged base to within a short dis-
tance of the inlet end thereof, so as to leave
a passage 7" between the end of the strainer-
plate and the adjacent-wall of the settling-
chamber, through which the water enters the
portion of the settling-chamber underneath
The water euntering the

descending inlet-pipe passesinto the enlarged
base of the settling-chamber and ascends
through the perforated strainer-plate into the
outlet-pipe ¢*, from which latter it passes to
the boiler through the delivery-pipe ¢. The
lime and other solid impurities in the water
supply-pipe | settle in the bottom of the settling-chamber,
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being mtemepted by the strainer-plate and | erable degree, thereby maintaining the feed-

plevented from again commingling with the
purified water. A portion of the sediment 1s
precipitated in the heater B, while the resi-
aue ix collected in the bottom of the settling-
chamber, thereby thoroughly purifying "the
water before the same enters the boiler and
avording the deposit of scale upon the flues
and the boiler-shell. The upper horizontal
pipe ¢° of the settling-chamber forms a con-
nection between the upright pipes e’ e* of the
chamber, establishing with said pipes and the
hollow base a continuous passage, through
which the water circulates before e%capmw
from the settling-chamber.

J represents a blow-off pipe connected with
the bottom of the settling-chamber and hav-
ing a suitable blow-off cock. Upon opening
this blow-off cock the steam-pressure expels
the water from the heater into the settling-
chamber and from the latter through the
blow-off cock, the water carrying with it any
sediment which has collected in the heater
and the settling-chamber, whereby the appa-
ratus is thoroughly cleaned. The heater B is
preferablyinclined toward the settling-cham-
ber, so that any sediment which is precipi-
tated in the heater wﬂl flowinto thesettling-
chamber.

The delivery-pipe g preferably extends
transversely through the water-leg of the

‘boiler, and is pmwded within the same with

| perfomtlons through which the water issues
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into the boiler. This pipe may be provided
outmde of the water-leg with a blow-off cock
g’, as described and Qh()wn in a pending ap-
plication for patent filed by me on or about
the 12th day of September, 1890, Serial No.
064,765, so that upon closing the blow-off
cock of the settling-chamber the waterin the
heater and settlm g-chamber is discharged
through the blow-off of the delivery-pipe g¢.

This also creates a suction through the per-

forated portion of the delivery-pipe, whereby
any sediment lodging in the water-leg or mud-
ring around fthe delwex y-pipe is dischar ged
from the boiler. "When the blow-off of the
delivery-pipe is closed and that of the set-
tling-chamber opened, a suction is created
through the delivery-pipe and the sediment
is discharged from the water-leg in the same
manner as it is discharged by opening the
blow-off of the dehvely—plpe and closing that
of the settling-chamber.

If desired, the blow-off of the dehvely -pipe
may be dlspensed with; but I prefer to em-
ploy the same in addition to the blow-off of
the settling-chamber, because any sediment
which remains after blowing off through the
cock of the settling-chamber may be dis-
charged by means of the other blow-off, there-
byen abhn gthe boilertobe effectually cleaned.

By mranwmﬂ the settling-chamber in the

smoke-box of the boiler the same is not only

readily applicable to existing boilers, easily
aceessible for making repairs, and protected

'prowded outside of the bmlel with a blow-of

water at almost the high tempemture at which
it comes from the heater and facilitating the
precipitation of the sediment in the setthnn*-
chamber. -

70

I do not wish to claim in this application -

the feature of the perforated delivery-pipe
arranged in the water-leg of the boiler and

cock, as that forms the subject of my pend-
ing apphcatlon hereinbefore referred to.

I claim as my invention—

1. The combination, with a steam-boiler

havinga smolke- box, of a water-heating cham-

ber arranged in the steam-space of the boiler

ancl commumoatmn‘ with the steam-space, a
setiling-chamber a,uann' ed in the smoke-box
and receiving the hot watel from sald heat-
in ﬂ‘-eha,mber and a pipe whereby the purified
water 1S conducted from the settling-cham-
ber to the boiler, substantially as set forth.

. The combmatwn with a steam - boiler
having a smoke-box, of a feed-water heater
whereby the water is heated to liberate the
solid impurities contained in the water, a set-
tling-chamber arranged in the smoke-box con-
nected with said water-heater and provided

| with a blow-off cock, and a delivery -pipe

whereby the purified wateris conducted from
the settling-chamber to the boiler, substan-
tially as Set forth.

3. The combination, with a steam -boiler
having a smoke-box, of a vertical settling-
chamber arranged in the smoke-box and con-
sisting of a hollow base provided with a de-
Scendmfr inlet - pipe and an ascending dis-
charge-pipe, a feed-pipe conneected Wlth the
descending inlet of the settling-chamber, and
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a delivery-pipe leading from the ascending

outlet thereof to the boiler, substantially as

set forth.

4. The combmat'ou with a steam - boiler
having a smoke-box, of a vertical settling-

chamber arranged in the smoke-box and con-
sisting of a hollow base provided with a de-

scending inlet-pipe, an ascending discharge-

pipe, and a strainer arranged in the hollow

base which intercepts the solid impurities 1n
the water, a feed-pipe connected with the de-

- scending mlet of the settling-chamber, and a

delivery-’pipe leading from the ELSCGIldiH o out-
let thereof to the boller, substantially as set
forth. | S
5. The combination, with a steam - boiler
having a smoke-box, of a vertical settling-
chamber arranged in the smoke-box and con-
sisting of a hollow base provided with a de-
Scendmn' inlet-pipe, an ascending discharge-
pipe, and at its bottom with a blow-off coek

a feed-pipe connected with the deseendmp '_

1nlet of the settling-chamber, and a delivery-

pipe leading from the ascending outlet there-

of to the boiler, substantially as set forth.

6. The combination, with a steam - boiler

having a smoke-box, of a vertical settling-

chamher arranged in the smoke-hox and con-

from the weather, but 1t is heated to a consid- | sisting of a hollow base provided with a de-

—_—T—
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scending inlet-pipe, an ascending discharge-
pipe, and a horizontal pipe oonnecbma the
upper portionsof the descending and aseend
ing pipes, a feed-pipe connected with the de-
scending inlet of the settling-chamber, and a
delwely-pl pe leading from the ascendmﬂ out- |
let thereof to the bmler substantially as set
forth |

. The combination, with a steam - 1)011431*
a smoke- box, of a vertical settling-

chamber arranged in the smoke- box and con-
sisting of a hollow base provided with a de-
scending inlet-pipe, an ascending diszharge-

........

w

T

pipe, and a horizontal pipe connecting the up-
‘per portions of the descending and aseendmn‘ 15
‘pipes, and shields or deflectors arranged in
the upper portions of the inlet and “outlet
| pipes of thesettling-chamber, substantially as
set forth.
Witness my hand thls

}

22d day of Septem- 2o

ber 1890
V"‘IRGIL IT. MCCONNELL.
Witnesses: ' '
. CARL K. GEYER,

R,

- FRED. C. GEY

T T




	Drawings
	Front Page
	Specification
	Claims

