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To all whom it ma _/ concern:

* Beit known that I, EDWARD G. T. COLLEb,
a citizen of the United States, residing in Chi-
cago, county of Cook, and State of Illinoisy
have invented certain new and nseful Impr.ove-'
ments in Combined Feed-Water Purifiers and
Boiler-Cleaners, of which the following is a

specification.
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This invention relates to impr ovements in
boiler-cleaners in which the seum and other
extraneous matter, which rises to the surface
of the water duri 1n0 ebullition, is removed by
being drawn off, togethel with a small quan-
tity of the surface-water, and passed through
afiltering apparatus, from whence the cleansed
water is returned to the boiler; but my inven-
tionis designed, in addition to the foregoing
operation, to automatically produce a constant
agitation and cireulation of the water in the
boiler and of the surface-water. toward my
scum or drain pan and to act as a feed-water
heater and purifier in conjunction therewith.

Prior to my invention the secum has been
collected from the surface-water of the boiler
by means of a perforated tube or shallow dish-
shaped drainer located in the boiler near the
surface-line of the water; but in all of these

. prior constructions the effectiveness of these
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drainers has been totally dependent on the
natural circulation of the water in the boiler
to bring the scale-forming substances floating
on the surface of the water within reach of the
said drainers, and such means are obviously
inadequate to effect the desired and necessary
result, because when boilers are fed at the
bottom in the usual way the heavier impuri-

ties do not rise to the surface, but form scales

on the lower heating-plates, while . others.on |

their passage to the surface adbere to the boil-
er-flues with which they come in contact, the
lighter and' less. important substances . only
reaching the surface and coming within reach
of the sediment-coll_ector.

J am aware that it is not . new to feed into
the steam-space in a boiler, there being vari-
ous ‘‘spray-feeders’ for that purpose, some
in which the water is forced through small

- holes, others in which a valve is closed with
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a spring, and others still in which the water
is forced down through a pipe and, ascending
outside of the same, passes thlough openings
and flows over shelves or ledges in a spray or

Serial No 198 711, (No model.)

sheet; but all of these deviees become useless
after a time, owing to the sediment separated
by the steam clogging up the openings through
which the water is forced, so that the supply
of water to the boiler gradually diminishes,
thus incurring the risk of explosion.

In addition to the foregoing objections, when
water is fed into the steam-space of a b01ler, it
is often necessary to abandon that method of
feeding, owing to a loud report like an explo-
sion in the feed-pipe, usually near the boiler,
the vibration resulting from the report often

' being so great astoloosen the joints and some-

times. to burst the check-valve and feed-valve
or a portion of the pipe weaker than either of
them, and it is usually heard with every stroke
of the pump, when one is used, which is due
to the air in the feed-water coming in contact
with the steam from the boiler.

The prime object of this invention is to util-
ize the inflow of the feed:water to the boiler
for creating a circulation of the surface-water
toward the draining-pan, and by the same
means create a constant circulation of all the
water contained in the boiler, whereby the
seale-forming foreign and extraneous mat-
ters contained therein will rise to the surface
thereof.

Another object is to combine with a boiler-
cleaner a feed-water heater and purifier for
raising the temperature of and purifying the

‘said water prior to its delivery to, for use in,

the boiler, by subjecting the water to the steam
in the boiler, whereby the impurities will be
precipitated into a suitable receptacle prior
to the delivery of said water to the boiler, to
effectually cleanse and purify the same.

A further object is to combine with a feed-
water heater a purifier and precipitating-.

chamber, through which the feed-water shall

pass prior to its delivery for use in-the boiler,

whereby the impurities separated therefrom

by the action of the heat will be precipitated
therein and the water effectually cleansed and
purified.

Other objects are to combine with a feed-
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water heater an air or expansion chamber on .

the feed-pipelocated between the water-supply

“and the boiler, whereby explosions in the said

pipe, in consequence of the contact of the
steam with' the . air in said water, may be
effectually avoided and the feed-water per-
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mitted to rise in said expansion-chamber, to
prevent straining of the joints or valves of
said feed-water pipe. ]

Further objects are to utilize the steam con-
tained in the boiler for heating and purifying
the feed-water during its passage through the
boiler, but prior to its delivery thereto for
use in the boiler, whereby a separate feed-
water heater may be dispensed with; to pro-
vide means for submitting this feed-water to
the action of the steam during its passage
through the boiler in a form that will best
promote the heating and purifying of said
water; to combine with a boiler-cleaner a pre-
cipitating or filtering apparatus so constructed
as to have the maximum cleansing aud puri-
fying effect upon the water. passed there-
through, and to provide certain details of
construetion hereinafter described.

I attain these objects by devices illustrated
in the accompanying drawings, in which Fig-
ure 1 represents a perspective view of the rear
end of a boiler with my improvementsapplied
thereto, with parts shown broken away for

5 the purposes of illustration; Fig. 2, a side

elevation of the same, showing the preferred
manner in which my feed-water supply and
circulating-pipe is connected with the boiler;
Fig. 3, a detailed sectional elevation showing
the construction, location, and arrangement
of my feed-water purifier and drain-pan or
feed-water receiver; and Fig. 4, a detail sec-
tion through a portion of the feed-water pipe,
showing the check and feed valves and theair
or expansion chambers.

Referring by letier to the accompanying
drawings, A indicates the boiler, and B the
setting thereof, which may be of any desired
or well-known form of construction, and con-
nected with this boiler at the top side, and
preferably near the rear end thereof, with a
feed-water pipe, C, which may be connected
at its opposite end with a feed-water heater
for raising the temperature of the water prior
to its delivery to the boiler or with any suita-
ble reservoir for containing the same, in which
case the water may be delivered to the boiler
in either a cold or heated state. The end
of this feed-water pipe projeects a short dis-
tance into the boiler, to the end of which is
secured by serewing, as shown, or any other
well-knownand convenient manner, a suitable
frame, D, to the ends of the depending arms
a a of which is in turn secured a cone shaped
spreader or deflector, I, the apex of which

projects slightly into the opening in the dis-

charge end of the pipe C, but not sufficiently
to interfere with the flow of the water there-
from; but the exact relative positions of this
deflector and the discharge end of the pipe is
not essential so long as the apex of the said
cone-shaped deflector is in a vertical line with
the center of said pipe, so that the water, when
discharged onto the said deflector, will be
evenly spread or distributed in the form of a
thin sheet over the entire surface of the de-
flector. The said deflector may also be sup-
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ported by means of. a suitable flange secured
to the inside of the boiler or suspended inside
the boiler, without being actually connected
with the feed-pipe in any manner, so long as
it is located directly beneath the discharge
end of the feed-pipe. This deflector may be
formed hollow and of sheet-or cast metal, if
desired, of one or more sections or pieces, and
the surface thereof may be fluted, asshown; or
it may be plain, -corrugated, or of any other
form or configuration which will best subserve
the purposes for which it is intended.

Located within the boiler, just below the
deflector, is a dish - shaped receiver-pan or
scum-gatherer, F, of a diameter somewhat
greater than that of the cone-shaped deflector,
which pan is preferably supported on theend
of a pipe, @&, to which it is united at the bot-
tom and center or side thereof, and which pipe
passes out through the head, side, ortop of the
boiler and connects with an upright cylinder,
H, or any other suitable receptacle, in which
is contained a precipitating-chamber and fil-
tering apparatus, or without the latter, asmay
be desired.

The upper edge of the pan, scum-gatherer,
or feed-water receiver (i, over which the said
scum flows, is designed to be located at about
the normal water-line of the boiler, so that the
scum and other extraneous matters floating on
the surface of the water will flow over the edge
of the said pan, together with a small quan-
tity of surface-water,and be conducted through
the pipe G, carrying with it that portion of
the feed-water not already evaporated, for the
purpose hereinafter deseribed. To facilitate
the outflow of these impurities, and thereby
promote amorerapid and effective circulation
of the surface-water toward this receiver pan
or scum-gatherer, I design to utilize the in-
pour of the feed-water into and through the
boiler, for it will be understood that a portion
of the feed-water, when admitted through the
pipe C, will be evaporated on entering the
steam in the boiler, and that the portion not
evaporated will flow down over the deflector,
and from thence fall, in the form of a circular
sheet or spray, into the said secum-gatherer,
and in its passage be heated to about the tem-
perature of the steam through which it passes,
which liberates the scale-forming substances,
and, by reason of the greafer diameter of the
said gatherer, this fresh water will be caught
and conducted by the gatherer and pipe G out
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of the boiler to the filterer without materially .

mingling with the water contained in the
boiler, except so much thereof asimmediately
covers and surrounds the scum gatherer and
receiver. This constant passage of the stream
of feed - water through the boiler, carrying
with it all of the surface-water, and conse-
quently the scale-forming and other impure
substances therein contained, produces a cir-
culation of all the surface-water in the boiler
toward the seumn-gatherer to supply the place
of that drained off, and this circulation is ma-
terially aided by the readmission of the sur-
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face and feed water to the boiler after bemg
cleansed and purified, preferably at the bot-
tom thereof, and at a poinf, removed from the
feed-water receiver, as will be more particu-
larly described further on.

Should the water in the boiler be sufficiently

“high even to entirely cover the receiver-pan,

I0

still the action of the suction of said pan will be
sufficient to draw off that portion of the feed-
water not already evaporated by the heat of the
steam in theboiler discharged over it first, and
thus prevent theintermingling of said water to

- aserious extent with the water contained in the
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boiler; and should the water-line in the boiler
be below the level of the receiver- pan, then
the feed-water would. fall direetly into said
pan and be conducted off through the pipe G
to the filterer.

The receiver-pan or scum-gatherer is far-
ther employed as a primary precipitaling re-
ceptacle, into which the scale-forming and
otherimpurities separated from the feed-water
in its passage through the steam in the boiler
are precipitated, and conducted from thence
along with the surface-water and scum to the
precipitating-chamber proper, located in the
cylinder H; for when the feed-water is intro-
duced into the boiler and passes through the
live steam contained in said boiler in the form
of a thin sheet, (as a result of its flow overthe
deflector,) the action of the said live steam
is not only to raise the temperature of the
said water to mearly that of the steam, but

. also to separate and precipitate all of. the
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scale-forming scum-and other extraneous mat-
ter contained in said water. .
Thedrain-pipe G passes, preferably,thlough
the cap or covering of the e¢ylinder or.recep-
tacle H, and connects with the upper end of
a vertical pipe, I, though it may instead :en-
ter the side of the cylinder, or bottom of same,

extending part way up, thus doing away with-

pipe I, and substituting a plain perforated
plate instead of the flaring end of pipe I. The
said pipe T is located in- said chamber, and
has the form of an inverted funnel, and ex-
tends downwardly part of the length of the
receptacle H, where its discharge end flares
sufficiently to come in contact all around with
the walls of the said receptacle. By reason of
such construction the said receptacle is di-
vided into two ecompartments or chambers,

- the upper one, J, of which .constituting a fil-
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tering-chamber, and the lower one a precipi-
tating-chamber, from which latter access or
communication is obtained with the former
by means of a suitable number of perforations

. in the lower flaring end of the pipe I.
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The feed-water, seum, surface-water, and
all the impurities contained therein are con-
ducted from .the boiler through the pipes G
and I and discharged into the chamber X,
wherein all the sediment will separate and be
precipitated from the water to the bottom of
said chamber K, from whence the water will
rise through the perforatlons in the pipe I to
the filtering-chamber to be further purified

and cleansed, and the remaining impurities
removed therefrom by filtration prior to its
delivery to the boiler for use in generating
steam.

Just below the cap or covering of the recep-
tacle H, and within the said receptacle, is lo-
cated a- perforated diaphragm, L, between
which and the flaring mouth of the pipe I is
confined the material employed for filtering,
which. may consist of charcoal or any other
suitable material. This perforated diaphragm
prevents the escape of the filtering material
into the pipe M, which connects with the
chamber formed in the top part of the recep-
tacle H, between the cap and the said dia-
phragm, and conducts the water from said
chamber to the boiler, which it enters prefer-
ably at or near the bottom or mud-drum there-
of after or without being subjected for a suit-
able portion of its length to the heat of the
fire, It alsois designed to form a spray of
water when forced with boiler-pressure back
from the boiler to wash out the filtering mate-
rial and settling-chamber K, when the blow-
off N isopened. "It will be nodeparture, how-
ever, from the spirit of my invention to dis-
pense with the filtering-chamber altogether
and supply the water to the boiler direct from
the precipitating-chamber, for in some cases
where the purifying of the feed-water is pre-
viously in a great measure effected the remain-
ing impurities may be readily separated there-
from and deposited in the precipitating-cham-

- ber without the necessity of employing the

filtering-chamber.

It will -be understood that the cylinder or
receptacle H and a pipe leading therefrom to
the boiler are located on the ountside of the
boiler-setting, except so much of the said pipe
as passes through the fire-box for the purpose
of raising the temperature of the water to the
boiling-point before it enters the boiler, and
I have found it of great practical utility to
have the pipe just before its connection with
the boiler pass out of the fire-box, and outside
of the boiler-setting, before connecting there-
with, for should it happen that the section of
pipe in the fire-box (owing to its being de-
fective or other canse) becomes so burned and
worn as to suffer fracture or explosion, with-
out some means for shutting off the flow of
water from the boiler, serious damage might
result; and this means is easily provided for
by placing a suitable stop-cock in the exposed
section of the pipe between the fire-box and
the boiler. I do not confine myself, however,
to connecting this feed-water pipe for supply-
ing water to the boiler in the manner herein
shown and described, for, if desired, it might
be connected at any point between the ends
of the boiler, through the rear end thereof, or
it may be connected with the mud-drum; but
I have illustrated- the conneetion pr efe1red
for the reason set forth.

- It is well known that the circnlation of the
water in that portion of the boiler not subject-
ed to extreme and constant heat is sluggish
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and variable, and this is more particularly the
case regarding that portion just forward of the
rear end thereof, where the water is sometimes
almost at a stand-still, while in other parts of
the boiler the water is in a constant state of
ebullition and consequently cireulation. Such
a condition of affairs is necessarily injurious
to the boiler, and to some extent dangerous,
but may be in part overcome by introducing
the feed-water into the boiler near the rear
end thereof after it leaves the precipitating
receptacle; still the circulation in the boiler

- will always be more sluggish neartherear end
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thereof, or where subjected to less heat than
at any other point, and it is there that I de-
sign to place my draining-pan, feed-water re-
ceiver, and scuam-gatherer, for, in addition to
the means previously described for producing
a circulation in the boiler, the constant ebul-
lition of the water will materially aid in ef-
fecting this result.

To prevent the explosions which take place
in the feed-pipe when the water is fed directly
into the steam-space, and usually near the
boiler, the vibration resulting from which
often being so great as to loosen. the joints and
sometimes to burst the check and feed valves,
or a portion of the pipe weaker than either of
them, and which explosion is due to theairin
the feed-water coming in contact with the

"~ steam from the boiler in a vaeuum, I pro-
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vide an air or expansion chamber, A’,connect-
ed with the feed-water pipeata point between
the feed-water supply and entrance of the pipe
to the boiler, and preferably at the highest
point and just back of the feed-valve, which
chamber is holiow and designed to dmw off
from the feed-water during its passage there-
by, in addition to the air already contained
therein, whatever air may be contained in
the feed-water, which air will serve as a cush-
ion for the feed-water when it backs up into
the said chamber when the explosion takes
place. This air-chamber may be a piece of
ordinary piping connected by a T-joint with
the feed-pipe and having the upper end thereof
closed and provided Wlbh a suitable air-coek,

so that the air may be allowed to escape thele

from from time to time, as desired.

The explosions or 1ep01ts in the feed-water
pipe take place at intervals, and always dur-
ing the back-stroke of the piston when the wa-
ter is pumped therein, and if a single-acting
pump be used a vacaum will be created Jqu
back of the check-valve at each reverse stroke
thereof, and this vacunm is at times so power-
fal tlnt in conjunction with the pressureof the
steam in the boiler, the check-valve is broken
or disabled and t-he steam allowed to pass in
varying guantities and in a superheated condi-
tion into the vacuum; and when the forward
stroke of the pump-piston takes place the
forcibleand sudden contact of thissuperheated
steam in the vacuum, with the feed-water and
the air contained therein, produces these ex-
plosions, and at very best, with the most im-
proved check-valyes, it is next to impossible

to prevent such explosions oceurring. There-
fore, to avoid the resultant strain of the joints
and bursting of the valves and pipes, I have
provided the air-chamber A’; into which the
feed-water may back when the explosion takes
place, the air contained in said chamber serv-
ing as ‘a cushion to instantly expel the feed-
water therefrom when the reverberation from
the explosion has subsided. This air or ex-
pansion chamber I consider an important
element in my invention, for without it feed-
water heaters designed to feed directly into the
steam-space are rendered practically useless.

In devices wherein the water is fed into the
steam-space in the form of a spray it mingles
with and saturates the steam-supply to the
engine, carrying therewith the scale-forming
and other impurities, injurious alike to the
boiler and steam-cylinder; but in my device,
though the water is passed through the steam
it is not mingled with it to any appreciable
extent, and consequently does not interfere

i with the dry steam being supplied to the en-

gine, nor permit the escape therewith of any
of the scale-forming or other extraneous mat-
ters.

Although I have shown and described the
deflector in the boiler as conical in shape and
the drain-pan or feed-water receiver as cir-
cular, I do not desire to limit myself to such
construction, for the deflector may be made

-quadrangular, triangular, or prism-shaped to

extend entirely across the boiler, the inflow-
pipe elongated and extending in the same
manner to correspond, and the receiver-pan
formed rectangular in shape and in the same
proportion to the deflector as herein shown
and described; or an inverted funnel having
the lower end thereof closed, or else a V-
shaped trough extending the entire length of
the boiler may be substituted, having the up-
per edgesthereof serrated, toothed,or notched,
so as to distribute the water along each side
as it falls into the live steam, which funnel or
trough may or may not have a covering or top
therefor, and in either case, as before stated,
the feed-water receiver would have a shape
corresponding substantially to that of the fun-
nel or trough; hence it is obvious that numer-
ous minor changes in the general construc-
tion of these and other parts of my device may
be made without dep'ut,mtr from the spirit of
my invention.

The construction of the receptacle H, and
particularly of the pipe I contained thereln,
1s incorporated and combined with other ele-
ments, and all described and claimed in an
application for Letters Patent, Serial No.
193,712, filed March 2, 188G; hence I do not
deem 113 necessary to more partxcularly de-
scribe or illustrate the said device in this ap-
plication.

I am aware that prior to my invention an
air-chamber has been provided in the feed-
water pipe; but this chamber has been located
forward of the check or feed valve in the said
pipe, and therefore obviously could not oper-
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ate to permit a recoil or backing of the water
in the feed-pipe,which takes place behind the
check or feed valve, as in my device, to pre-
vent the explosions or reports which oceur
at that point in the said pipe, while in myin-
vention this air-chamber is located to the rear
of the check or feed valve, between said valve
and the stipply-reservoir, and is especially de-
signed to perform a -function not possible in
the prior construction—namely, that of an air-
cushion, against which the water may rise to
prevent the racking explosion, which takes
place in the feed-water pipe just behind the
check-valve, due to the condensation of live
steam, producing a vacuum in the pipe into
which the feed-water is drawn faster than the
stroke of the pump forces it and faster than
it can pass through the check-valve, thereby
producing aback-pressure orrecoil of the wa-
ter close to the valve, which, when met by
the forward force of the remaining water in
the pipe, if not permitted to expand and spend
its force, would produce the loud reports or
explosions, seriously racking and detrimental
to the valves and connections of the feed-wa-
ter pipe.

In conclusion I may add that suitable cocks
or valves may be provided at desired points
in all of the pipe-connections herein shown
and described. .

Having described my invention, what I
claim and desire to secure by Letters Patent,
is—

1. In a combined feed-water purifier and
boiler-cleaner, the boiler, a deflector located
therein, and a feed-water-supply pipe con-
nected with the boiler above said deflector, in
combination with a receiver - pan or scum-
gatherer located in said boiler beneath said
deflector, substantially as deseribed.

2. In a combined feed-water purifier and
boiler-cleaner, the boiler, a deflector suspend-
ed therein above the water-line, and the feed-
water-supply pipe connected with said boiler
over said deflector, in combination with a
receiver-pan or scum-gatherer located in said
boiler about the water-line therein, a filtering
apparatus outside of said boiler, and a pipe-
connection between the said filter and seum-
gatherer, substantially as described.

3. In a combined feed-water purifier and
boiler-cleaner, the combination, with the re-
ceiver-pan or scum-gatherer and a pipe con-
necting with the boiler, of a filtering and puri-
fying receptacle intermediate and connecting
said pan and pipe, the precipitating-chamber
in said receptacle, a pipe-connection between

-said pan and chamber having a flaring and

perforated mouth opening into said chamber,
and filtering-chamber between said preeipi-
tating-chamber and the pipe leading to the
boiler, substantially as deseribed.

4, In a combined feed-water purifier and
boiler-cleaner, the boiler, a deflector located
therein, a feed-water pipe connecting with the
boiler over said deflector, and a receiver-pan

or scum - gatherer located in the boiler, in
combination with a filtering apparatus, a
pipe-connection between said apparatus and
the draining-pipe, and a pipe-connection be-
tween the said filter and the boiler, substan-
tially as deseribed.

5. In a combined feed-water purifier and
boiler-cleaner, the boiler, a deflector located
therein, a feed-water pipe connecting with
the boiler over said deflector, and a receiver-
pan or scum-gatherer located in the boiler, in
combination with a filtering apparatus, the
precipitating -'chamber in said apparatus, a
pipe-connection between said pan and cham-
ber - having a flaring and perforated mouth
opening into said chamber, a pipe-connection
between said apparatus and the boiler, and a
filtering-chamber between said pipe-connec-
tion and the precipitating-chamber, substan-
tially as deseribed.

6. In a feed-water heater and purifier, the
supply-pipe, the check and feed valveslocated
therein, in combination with an air or expan-
sion chamber connected with said pipe inter-
mediate the supply-reservoir and the said
valves, substantially as described.

7. The kerein-described method of heating
and purifying the feed-water supplied to a
boiler, the same consisting in first passing the
water through the steam-space of the boiler
in the form of a thin sheet or spray, then
catching the water in a suitable dish or pan
and conducting it through suitable pipes to a
precipitating - chamber, then drawing it off

from said chamber and conducting it to the

boiler through suitable pipes, whereby the
water will first be heated and the impurities
separated therefrom, thence conducted, to-
gether with the impurities, toa chamber,where
the latter are precipitated, and the water then
passed through suitable pipes to any portion of
the boiler lower than the water-line, substan-
tially as deseribed.

8. The herein-described method of main-
taining acirculation of the water in the boiler,
the same consisting in drawing off the surface-
water through areceiver-pan orscum-gatherer
into which falls the feed-water, thereby creat-
ing a suction toward said pan, then conducting
the water to a filtering apparatus, where the
seum, scale-forming, and other impurities of
the feed-water are precipitated and the water
filtered, cleansed, and purified, and then con-
ducted from the gaid apparatus to the boiler af-
ter being subjected to the heat of the farnace by
bringing a portion of the conducting-pipe in
contact with the fire, whereby a rapid cireu-
lation of the waterin the boiler is maintained,
the feed-water heated and purified, and the
boiler cleansed, substantially as and for the
purpose set forth. '

- EDWARD G.

Witnesses:
W. W. ELLIOTT,
WiLL R. OMOHUNDRO.

T. COLLES.
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