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UNITED STATES

PATENT OFFICE.

JAMES MACDONALD, OF LOS ANGELES, CALIFORNIA, ASSIGNOR OF ONE-
HALF TO MARY MacDONALD, OF SAME PLACE. '

FEED-WAT‘ER‘ HEATER AND PURIFIER.

SPECIFICATION forming part of Letters Patent Na, 488,524, dated Decamber 20, 1892,
Applioation filed December 17,1891, Berlal No, 416,329, (No model.) '

To all whom it-may concern.:
Be it known that I, Jamms MacDonALD, a

- eitizen of the United States, residing at Los

Angeles, in the county of Los Angeles and
State of California, have invented a new and
useful Improvement in Feed-Water Heaters
and Purifiers, of which the following is a speci-
fication, ‘ : ‘ :

The objett of my invention isto effectually
remove from water used for steam purposes

" the solid matter which is ordinarily econtained
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in suspension and solution in the feed water,

‘and which will cause what is commonly known

as geale. .

My invention pertainstothat classofdevices
known as circulators and purifiers.” In this
class of devices it is common to withdraw the
water from the boileratan intermediate point
and introduce into the stream the feed water,
and then. after passing it through the puri-
fier, reintroduce it together with the feed wa-
ter into the boiler at a point distant from the
point at which it was withdrawn.

My improved method of purifying water is
essentially -different from all former methods
in that while as heretofore, the hot and eold
water are intermingled and the cold water is
heated by the hot ‘water and the mineral sub-
stanges-are thereby changed from a state of
solution to one of Suspension, I, unlike my
predecessors, provide.for the immediate sub-

- sidence of the suspended matter at the mo-
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ment of its change from solution ‘to suspen-

-sion and provide against again - intermin-

gling such matter with the water.

Broadly stated my improved process con-
sists in suddenly increasing the temparature
of the injected stream of feed water to stich
& degree as will change mineral substances
therein from a state of solution to that of sus-
peasion, and then, immediately before subsi-
dence or deposition can occur, inducing the.
feed water to flow in an unobstructed stream |

N through a suitable Precipitating tank so that:
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the suspended material will be free to pbrecipi-
tate from the stream and outside of the. ac-

‘tion or influence thereof., -

My improved method of purifying the wa-.
ter and preventing the formation of scale
consists of several features which I will now
proceed to sef forth.-

- .My improved process consists in introdue-

ing into the axis of the stream of hot water
flowing from the boiler, a stream of un puri-
fied feed water and then -immediately intro-
ducing the hot water and feed water into a
suitable unobstruected precipitating tank be-
fore the same become intermingled and be-

fore the feed water can comeintocontact with

the walls of the pipe leading to such tank so
that the feed water will expand and.drop its
impurities within the tank and the hot water
will in a degree contract with a like result so
that the effect is to parify both the feed wa-
ter and the water withdrawn from the boiler.
I provide suitable supplemental means for
maintaining a constant and continuous cireu-
lation of water through the purifier and boiler
while the injector is at rest.

tion while within the boiler and are not caused
or allowed to deposit intil they reach the pre-
cipitating tank and are caused to be deposited
as above set forth. - g
Another feature of my invention consists
of the combination with the purifying tank,
the boiler, the hot water connecting pipe lead-
ing from the boiler to the purifier, the feed
water pipe arranged to introduce the feed
water to the axis of the stream of hot water
immediately before it enters the purifier, of a
return pipe leading from the purifier tank,

‘divided and entered into the boiler at two or

more points, supplemental means for forcing
the water through such' ‘pipe and suitable
valves arranged to control the passage-of the
water through the branch arms of such pipe
whereby the water can beintroduced into the

“boiler at different points successively thus to
_change the current in the boiler and prevent

the formation of any scale waich might de-

posit when the action is confined to a single
current. B ‘

- My invention alsoincludesthe combination -

with the above mentioned features of a suit-
able heating chamber arranged around the

.purifier tank, and the exhaust pipes of the
“engine arranged to discharge therein to heat

such purifier tank so that the feed water is
more theroughly and evenly heated when in-
trodaced into the purifier tank.

My invention also comprises the combina-
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By producinga
constant circulation through the boiler at all .
times the impurities in the water in the boiler

“are caused to remain in suspension or solu-
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" tlon with the puriﬂe'r.tank,) the hot water:

[£22

* portions of whicharebroken away tocontracs:
the view and to expose parts that would Sth- |
erwise be hidden. "Fig 2 is.a: plain side ele-
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~$ank.

pipes and the return pipes, of ans 2ir pump
and pipe arranged to force air into the return

pipe and from thenee into the hniler, thereby
- agsisting to maintain the.cuirsent through the

pipes and also to produce. the effect of an: ' re PIpe
R : | and at the other end ia connected with-sukt-

aero-sheam engime.

The accompanying drawings illustrate my : . ) :
P y_‘ & 8. ’ 1 to foree air inte the boiler.through snoh pipe

jnvention. S o . .
Figure 1 shows my .improved: eirculator
purifier and heater applied to alocomobive

vation of the - = 'with more of the parts re-
moved and with some of the paris ir section
for olearmess of illustration. '

A represents the boiler,” B the precipiat-
tng orpurifier tank:. C the oxhaust recelving |

sBell or heater surrcuading. the -purifying

D is the hot water pipe lé&din@_from_ the

boiler.at an intermediate point, preferably

two or three inches below the water line, to
the short injet pine D’ which is a practical

_ continuation thereof, and leads invo the top

of the ‘purifier tank, B into which it opens.
This short pipe D’ is larger in diameter than

$ho hot water pipe D and is arranged-to re--
ceive axially the stream from the feed water-

. pipe E in addition to that from thg hot water
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pipe, and ‘immediately discharge  the same
into the tep of said tank. The feed water

pipe E leads from_the injector F or other
suitable means for forong Water through auch:

pipe and into the boiler, and is designed to

. operate at intervals to force the water through

_ the purifier into the boiler.
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G is the return pipe. leadihg from th@ top

of the purifier tank to the boiler inte which |-

it empties at or near the bottom;, being divided
and led t6 the boiler in two branches or arms

| @, G”, which are each of sufficient size to
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carry the whole volume of water which the
main return pipe will éarry and are each pro-
vided with a valve g (¢’) arranged to par-
tially or wholly close the pipe G’ and G’ re-
spectively so that the.water can at will be
direated into the boiler through both or
either of the said pipes thug causing it to
enter the boiler at both the fire box and at
the middle portion of the boiler or at either
of such points exclusively in succession. A
suitable hot water force pump I is arranged
intermi#diate the return pipe G to force the

" water through the pipe. .G toward the boiler.

6o
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‘This pump is designed to be in operation at
all times to maintain the circulation; but
when the injector is in operation, the neces-
sity for the pump is not so great because the
injector will cause a considerable current, as
‘is well known. Tho heater case or shell C is
arranged to receive the exhaust through the
pipe J which opens into the bottom thereof,
and the final exhaust.is through, the exhaust
pipe K; which leads from the top of the shell

| of the boiler and:

cogBee

and opens.into the smoke stack in the usual
manner. The exhgust is thus ptilized to as-
_sist in heating the water; - - SR
L is an air pipe wouand around the inier
precipitatigg.sank B, . It is arranged o open
inito.the lower branch G’ of the returz pipe

‘able means such 8s ancaip pump M srranged

thus assisting the flow of water in the pipe
&’ and also causing the koller to be effective
for an aoro-stearaengine. - N4s acheck-valve
arranged in.thy 37
flow of watér when the air pump: ig mot in
action. W hen-the sir pump is in operation
to drive the heated water fni¢ the boiler, and-

"is thus maintaining the circulation, the hot
the 43

water pump may be allowed to rest.

" In pragtice; when the steam i$ np In
boiler the kot water foroe-pump I ie putinto
operation to drive the water through the-pu-
pitying apperatus, drawing it out of the top
@riving it into the bottom
thereof either at the waterdeg @, or at the
front portion of the boiler ag at P as may be
desired., When the water is intzodaged into
‘the water leg O if; creates a currest through

the entire boiler and when the wateria intre-

‘duced exclusively through the pipe G, the

sir pipe L to proventiback
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ourreng is suspended except between the.

mouth of G and P and the infake mouthsof-
the hot water pipe D which pipo ie provided
with. oh i

from the ‘beiler. The chawuge of eurrent in

tha holler ineflectivein rempvingacalo whish.

mgy: have formed thevein,

the two beanches d d toveceive thewater =
100

Q3 is-8 valve-to cut off the water flowing

feed-water pipe E to prevent back flow. .
S is the bottom blow of valve through
which theimpurities ave discharged fhomthe
tank 2t intervals. T '
“Tig g drip valvé to blow off the condense
from the exhaust shell C. .

“Now having deseribed my invention wha{I
clafm as new and desire to securs by Letters
Patent is;— : g .

The combination set farth of the boiler, the

purifier tank, the exhaust shell or heatersur- 11

rounding the ‘purifier tank, the exhaust pipes
leading into and out of the shell, the-feed-
water pipe, the hot water pipe leading from
the boiler at an intermediate point to the
short inlet pips D’, such,iplet pipe arranged
to lead into the top of the purifier tank. and
to.receive axially thé siream from the feed

‘I.through pipe D. R is a check-valve in the
- 16§ -
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:water pipe, means for foreing water through

such pipe, the return pipe leading from the
top of the tank to the boiler and supplemen-
tal means for maintaining a continnous cir-
culation of water through the purifying de-
vies when the injector is at rest. e
o © JAMES MacDONALD.
Witnesses:
* JamEs R. TOWNSEND,
A. 8. McDoNALD., -
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