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To all whom it may concerm:

Be it known that I, JAMES MACDONALD, a
citizen of the Umted States, residing at Los
Angeles, in the county of Los Ann*eles and
State of California, haveinvented a new and
useful Implovement in Water Circulators
and Purifiers for Steam-Boilers, of which the
following is a specification.

The object of my invention is to provide
cheaper, more efficient, and convenient means
for purifying water deswned to. be used in
the production of steam.

My invention relates to that class of de-
vices which employ an external purifying

tank or chamber through which the water is |

passed on its way to the boiler and in which
itis common to cause a circulation of water
from the boiler to the tank and from the tank
to the boiler, so that the water passes in a eir-
cuit through the boiler and purifier for the
purpose of depositing the impurities 1n the
tank.
Tt is well known that water loses its im-
purities more readily at a change of tempera-
ture than under other eondltwns, and my in-
vention is especially deswned to take advan-
tage of this fact.

MV invention is char acterized by its prin-

“ciple of operation, which I will now state, to

wit: The hot and cold water are brought into
intimate contact with each other and thor-
oughly mingled in such a situation as to al-
low the impurities which are released from
suspension and solution by the change of
temperature tofall out of the current of water
to a point where suitable provision 1s made
for their removal from the tank.

My improved purifier comprises the combi-

nation of a suifable boiler, an unobstructed

tank providedat its base w ith a suitable blow-

off, ahot-water pipeleading from the boiler be-
low the water-line to the lower part of the
tank at such a point above the bottom thereof
as to allow a settling-chamber therebeneath,

a feed-water mJector arranged with its dlS-
charge-orifice coaxial with the hot-water pipe
and close to the mouth thereof, (thatis tosay, |
within three or four inches thereof ) so that |
the injected cold water is caused to enterthe

and the impurities released at the instant of
change of temperature will fall into the set-
tling chamber or basin, and a purified-water
pipe leading from the tank at a point near
the top thereof opposite the mouth of the hot-
water pipe to the boiler at or near the bottom
thereof,the whole being soarranged that there
are noobstructions which willimpede the pas-
sage of the water or retain any deposit of im-
purities within the tank between the inlet at
the bottom and the outlet at the top, whereby
the water is instantly and uniformly changed
in temperature and the current immediately
flows in an upward oblique direction through
the purifier, thus giving perfect freedom f01

‘the impurities to fall out of the current and

deposit at a point from which they can be
readily removed.
The accompanying drawings show the com-

| bination of a steam-boiler,a tank located out-

side of the boiler devoid of impurity, retain-

t ing-diaphragms betweenitsingressand egress

pipes, a hot-water pipe leading from the in-
termediate part of the boiler near but below

| the water-line and arranged horizontally at

|

|

its lower part to open into the lower part of
such tank ata pointsufficiently elevated above
the bottom thereof to allow room for the un-
disturbed deposits of sediment below the dis-
charge-mouth of such pipe, a feed-water-in-
Jectmﬂ* pipe arranged at the bottom of such
hot-water pipe to injeet cold feed-water hori-

zontally into such tank through the lower

portion of such hot-water pipe, and a purified-
water pipe leading from the upper part of
the tank below the water-line and sufficiently
below it to allow space thereabove for the ac-
cumulation of the lighter impurities above

the opening into such pipe and opening into
the boiler near the bottom thereof, such pipe

having 1ts recelving end or 111011th arranged
in the side wall of the tank, near the top of
the tank, on the side thereot opposite the in-

gress or discharge orifice of the hot and cold

Wa,ter pipe.

Figure 1 is a vertical mid- Sectmn of a por-
cupine or radial-tube boiler provided with my
invention. The purifiers and circulators are

| purifier-tank incased in a Sheath of hot water zo
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shown intact.
of the purifier-tank transverse to the line of
section in Fig. 1. Fig. 3 is a horizontal sec-
tion on line x x, Fig. 1 Fig. 4 shows my im-
provement a,pphed to a stationar y boiler.
Kig. 5 shows it applied to a 1ocom0twe |

A A’ are the purifier-tanks shown in Fig. 1.

A’ and A’ are respectively the punﬁer-
tanks shown in Figs. 4 and 5.

B is the steam-boiler shown in. Fig. 1 and
B’ B’’ are respectively the statlonary and
locomotive boilers shown in Figs. 4 and 5.

D D’ are the hot-water pipes “shown in. Fig...
1, leading from the boiler near the water-line
and each arranged horizontally at its lower

part d to open into the lower part of its puri-

fier-tank.
- D’ D’’’ designate the ‘hot-water plpes in'

Kigs. 4 and 5.

If represents the sediment- tmp in the tank
below the mouth of the hot-water pipe.

G G’ indicate the purified-water pipes; lead— -
ing from- the top of the purifier-tanks-and

opening into the bottom of the-boiler, .
- G’ G’ indicate such pipesin Figs. 4 and 5.
- Each tank-is provided with the top and bot-

tom blow-off cock H I, whereby the foam can

be blown:from the top of the tank and-the
sediment from the bottom of ‘the ‘tank, thus
to readily, thoroughly, and conveniently
cleanse the tanks from all impurities.

- In operation the feed-wateris injected into
the horizontal portion of the hot-water pipe
through' the injector E, and the stream of

- feed-water thus anected causes the hot water
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in pipe D to flow down into the tank, thus

causing a constant stream of hot water toflow
from the upper part of the boiler into the lower
part of the tank. 'The hotwater thus-drawn
fromthe boiler is of a very high tempera‘oure—
300° or 400° Fahrenhmt—and immediately it
comes into contact with the cold feed-water

‘a separation of the impurities by precipita-

tion occurs and the impurities immediately

settle into the trapat the bottom of the tank,

while' the purified mingled hot water and
feed-water ascend to the mouth of the puri-
fied-water pipe and passes through such pipe
into the lower part of the boiler, whence it
rises to be converted into steam or to again

pass through the hot-water pipe, a constant-

(,nculatmn being thus maintained.

When it is desired toremove theimpurities
from the tank,the blow-off cocks I and H are
opened, and the sediment from the- trap por-

~ tion I is blown off from the bottom, while the
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foam or froth and light impurities are blown

off from the top of the water in' the tank.
I am aware that mingled hot and cold water
has heretofore been 1n;|ected into-the bottom

of a purifier-tank having itsoutlet-at the top,

but having a series of sediment-receiving dia-

phragms or partitions mterposed between the

K represents the feed-water m;]eemr in:the
‘several views. '

'4‘32_,193 -

Flg 2isa vertical mid-section | inlet and outlet, and also that a4 purifier has

heretofore been constructed in which the tank
was practically without obstructions or sedi-
ment-collecting devices between the inlet and
outlet, and I do not broadly cla.ml elther of

these fea,tures as my invention. |
- In practice the blow-off valves are opened

at intervals and the accumulated impurifies
are removed. Owing to the fact thatthe im-
purities are collected immediately at the
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point of discharge of the blow-off only asmall

amount of water need be dlacharged at any
time..

‘The. frequency . with Whlch ‘the blow - off
should be opened depends upon the character

pemment in each instance;

No claim is-made herein to the process of

purifying the water by means-of the appara-
tus herein described for the reason that said
process is the - subject-matter of -a-claim- in

| my application for Letters Patent filed in'the

United States Patent Office December*17
1891 Serial No. 415,329. |

Now having described my invention;what

80.-

‘of the water and can be determmed by ex-
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I claim as new,and deswe to secure: by Lotters

Patent, 15—

1. The water-punﬁer set forth, comprising
the combination of the boiler; a pumﬁer—-t&nk

devoid of impurity-retaining’ dlaphraﬂ'ms ‘be-

tween i1ts’ ingress and ‘egress pipes, the hot-
water pipe lea,dmg from-the boiler-and ar-
ranged to discharge -horizontally into the

-lower part of the purifier-tank at one side

and above the bottom thereof, the cold-water
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injector arranged coaxial with the horizontal | .

its discharge-orifice immediately outside of
the tank, asset forth, and the purified-water
pipe lea,dmtr from the tank tothe boiler-and

having its mouth arranged in the side wall

of thetank, near the top of the tank, on the
side thereof opposite the ingress or dlscha,rfre
orifice of the hot and cold water pipe.

2. The combination of a suitable boiler, an

from the boiler below the water-line to the
lower part of the tank at such a point above

the bottom thereof as to allow a settling-

discharge member of the hot-water pipe; with
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‘unobstructed tank provided at its base with
-a suitable blow-off, a- hot-water pipe leading
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chamber therebeneath, a feed-water mJector |

arranged with its dlscha,rﬂ'e orifice coaxial
with the hot-water pipe “and close to the

| mouth thereof, (that is to say, within three

or four inches theleof,) so that the injected
cold water is caused to enter the purifier-tank
incased in a sheath of -hot water and the im-
purities released at the instant of change of

temperature will fall into the settling cham-

ber or basin, and a purified-water pipe lead-
ing from - the tank at a point nearthe top
thereof -opposite the mouth of the:hot-water
pipe to the boiler at or nearthe bottom there-
of, the whole being so-arranged that there are
no obstructlons ----- which will impede-the: pas-
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sage of the water or retain &n‘y deposit orim- | the imﬁurities to fall out of the current and

purities within the tank between the inlet-at | depositat a pointfrom which they can readily
the bottom and the outlet at the top, whereby | be removed.

the wateris instantly and uniformly changed - JAMES MACDONALD.
5 in temperature and the current immediately Witnesses: . |
flowsin an npward oblique direction through | JAMES R. TOWNSEND,
ANGUS 5. MCDONALD.

—

the purifier, thus giving perfect freedom for




	Drawings
	Front Page
	Specification
	Claims

