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1o C&ZZ whom it LT CONCETTL:

Be it known that I, VVILLIAWI DOUGHDRTY
a citizen of the Umted States, residing at bhes-
ter, in the county-of DE}]ELW&IG and: State of
Pem sylvania, haveinvented cer tain new and
useful Improvements in-Boiler-Cleaners and
IFilters; and I do declare the following to be
a full, elear z—md exact description of the in-

Ventmn sueh as_w 111 en&ble others skilled in

the art to which it appertains to make and use

ence marked theleon whleh form a part of
this specification.

My invention relates to boﬂer—cleanelb and-
~ filters, more particularly to that class of
- steam-boiler attachments in. which the feed-
water on its way to the boiler is received and

held temporarily in an independent’ exte-
rior settling-chamber maintained at approxi-

mately boﬂer temperature and pressure for

the purpose of deposﬂzmﬂ by heat all’ 1mp1111—
ties liable to cause incrustation. |
The ob,]ect of my invention is the ploduc-

‘tion of an improved cleaner and filter of sim--

ple and durable construction, especially ac-
cessible for cleaning and 1epm1s in which

steam directly from the boiler and feed-water
from heater, pump, or injector are caused to
meet in - 0pposing- sprays, thereby breaking’
the water into minute globules and Vlolentlyi
agitating it before leachmw the comparative:

calm of the setthnﬂ chambel from which 1t

1s served through a smtable ﬁltel by gravmy-

to the boiler.

I accomplish the object stated by employ-.
ing acylindrical. shell supported higher than.
the boiler and introducing in the upper por-

- tion of the shell pelfomted pipes.arranged to

40
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spray live steam and feed-water oppos1tely
the lower part of the shell constituting the
settling-chamber. There are also plovided
ddequ&te boiler and other connections, scum
and mud blow-off pipes,water-gage,and valves

. to govern the fluid dlstrlbutlon as desired.
Each constituent element of my invention
isdesceribed indetail and itsindividual office,
together with the mode of operation of the
whole fully explained hereinafter.
Refellmﬂ* to the accompanying drawings,
whereln hke numbers designate 111{9 parts | sage 5 pipe 16 is led to the pumps.

the same, 1efezence being had to the accom- |
panying dr awings, and to the figures of refer-

- throughout the several views, Ifigure 1 rep-
resents a side view, the shell of my invention
and that of the boiler being in vertical sec-
tion. All of the piping, with valvesand con-
nections, is shown, part being in section to
exhibit the opemtwe d1ffelence__.between the
check-valves. Fig. 2.represents a plan view
of one of the sumlcu spray-heads, and Fig. 3

‘shows a modified form of thespr aying devweq
. in vertical section.

Considering Fig. 1, ﬁum& al 1 malks the
boil_er-skin, 3 the ﬁues, and 3 the dome.
Raised somewhat above the boiler 1s a prop-

‘erly-supported brickwork covering 4, which
forms the top of a
‘diately over the bmler ‘leading at the right
‘into a stack or uptalke in the common manner.

The arrows indicate the path of heated pr od-

refurn-passage 5 lmine-

uects of combustion.
Numeral 6 designates. the bhell of my in-
vention. As hemmbcfme stated and as

shown in Fig. 1, shell 6 is suitably supported

somewhat 111*3‘1161 than the boiler 1. From

dome 3 extends pipe 7, usually p10v1ded with
cut-off valve Sand telmumtmn' ina T 9, cou-

pled to branch pipes 10.and 11 the former
passing through the top of shell G and ending
in spray-head or nozzle 12
latter passing through the ‘side of the shell
and ending in head 13.
‘head 13 Wlll be noted a perforated diaphragm
‘14, which aids in dividing the falling water,

ﬁand between the dlaphmﬂ‘m and. he&d 12 is a
third spl.;ty-head 15, terminating the feed-wa-
1:ter mpe 16, which enters shell 6 :;Lbove branch
11..
;deswn and.I oceasionally fashion heads and
;dlaphmﬂ‘m in conical shape, as represented

Immedmtely above

“The’ Splay—lleads are usually of similar

in Ifig. 8. Under certain circumstancesI may

omit di&phmg‘m 14 within the purview of my

invention. After 1eav1nn' the shell pipe 16 is

plowded with a cut-of
valve 18, opening inwardly. Steam or water
passing check-valve 18 cannot, theretore, re-

turn.
given one or more turns longitudinally in the

;-(see Fig. 2,) the
30

va,lve 17 and check-

As ordinarily constr ucted pipe 16 18-
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psasage b abovethe boiler, enabling it to actas

a feed-water heater.
fine myself to this arrangement, as any effi-
cient heater may be introduced. From pas-
~Atsome

| do not, however, con-.
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- 23, passing 1nto-the shell at a distance above
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“wardly, as shown.
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point before pipe 16
it 18 interrupted by a T, from which arises
pipe 19, having check-valve 20,opening down-
Pipe 19 enters the bottom
of shell 6 and terminates in a curved portion
bent downwardly, in order that falling im-
purities may not be again introduced into the
feed-water by the intermittent circulatory ac-
tion to be explained later. That portion of
pipe 19 within shell 6 stands wholly in the set-
tling-chamberpartof myinvention,and hence
1ts mouth must be guarded from descending
solid matter, as stated. |

There are two discharge-pipes leading from
shell 6, one, 21, opening centrally through
the bottom and possessing valve 22, the other,

...... .

the bottom predetermined as the desired
depth of water in the settling-chamber and
ending in a perforated pipe or skimmer 24,
the office of which is to collect the surface
scum from the settling-chamber. Pipe 23 is
furnished with valve 25. Pipe 21 blows off
the deposit of solid particles and joins with
pipe 23 in a common outlet-pipe 26 below.
Numeral 27 marks a box, closed at the top,
supported within shell 6 and extending some-
what above the surface of the body of set-
uling water. A perforated bottomn 28 is given
the box and a filtering plate or stratum 29
rests upon the inner surface thereof. The
diverging mouthpiece of the boiler feed-pipe

30 18 sitnated within box 27 upon a level with

perforated pipe 24, and it is my practice to
cover the mouth of pipe 30 with an open-
ended bell 51, suspended within the box
and having slotted walls, as shown, although
the bell is not essential. Boiler feed-pipe 30
passes out through the bottom of shell 6 and
into the boiler proper, terminating in a per-
forated portion 82, as commonly made.

A suitable water-gage (not shown) is usu-
ally attached to shell 6.

Assume the boiler to be steaming and the
settling-chamber to be filled by the pump
through the heaterand pipe 16 until the water
rises above the mouth of pipe 30. The pres-
sure being equal throughout by reason of the
dome connection the water will pass by gravity
through pipe 30into the boiler. ILetthe pump
There is now no longer a me-
chanically - forced cireulation through the
heater portion of pipe 16. Assoon, however,
as the waterin the vertical portion of pipe 16
1s 8o far expanded or vaporized as to render
it lighter than the column of water, bulk for
bulk, in pipe 19 the water in the latter de-
scends through check-valve 20. A sort of
intermittent circulation is thus set up which
is found to be perfectly protective of those
portions of pipe 16 subjected to direct heat
1n passage 5. .

In practice it is my custom to attach box
27 to one side of shell 6 and to provide a hand-

hole 33, affording manual access to the box

for the arrangement and renewal of the filter-
ing stratum. The opening in the side of the

inally leaves passage 5 | filter chamber or box 27 is larger than the

hand-hole plate,whichis thus brought directly
against the interior of shell 6 or in contact
with a seat prepared for it and attached in
the nusual manner. A second hand-hole 34 in
the bottom of the shell permits the removal
of matter deposited in the settling-chamber
which may not be ejected through blow-off
pipe 21. It is usual also in setting up my
invention to run a steam-pipe 35 from the
dome or in any convenient manner connect-
ing it with feed-water pipe 16 near shell 6,
as shown, and providing a cut-off valve 36.
The office of pipe 35 is to transmit steam to
spray-head 15 for the purpose of clearing out
its perforations periodically. Kither of the
blow-off pipes 21 23 may be employed as an
outlet during this operation, if required. |

I am aware that boiler-cleaners of this char-
acter, in which the feed-water, heated by
steam, 1s caused to throw down its solids,
have been constructed, and I do not claim
that feature broadly.

Having thus described my invention,what
I claim, and desire to protect by Letters Pat-
ent of the United States, is— |

1. In a boiler-cleaner and filter, the combi-
nation of a shell, a feed-water pipe entering
the upper portion of the shell and terminat-
ing in a spray-head, a steam-pipe, upper and
lower branch pipes connected with said steam-
pipe, said branch pipesenteringsaid shell and
terminating in spray-heads one above and
one below the spray-head of said feed-water
pipe, the spray-heads of said branch pipes
arranged to discharge toward each other, a
scum-blow-off pipe, a bottom blow-off pipe, a
box supported within said shell and having
a perforated bottom, a filter situated within
sald box, and a boiler feed-pipe having its
mouth within said box, said piping provided
with suitable valves, substantially as de-
scribed.

2. In a boiler-cleaner and filter, the combi-
nation of a shell, a feed-water pipe entering
the upper portion of the shell and terminat-
Ing In a spray-head, a steam-pipe, upper and
lower branch pipes connected with said steam-
pipe, said upper branch pipe entering the up-
per portion of said shell and terminating in
a spray-head, said spray-heads arranged to
discharge toward each other, a perforated

diaphragm secured beneath said spray-heads,

sald lower branch pipe entering said shell and
terminating in a spray-head arranged below
and adapted to discharge toward said dia-
phragm, a scum-blow-off pipe, a bottom blow-
off pipe, a box supported within said shell and

having a perforated bottom, a filter situated

within said box, and a boiler feed-pipe hav-
ing its mouth within said box, said piping
provided with suitable valves, substantially
as described. | |

5. In a boiler-cleaner and filter, the combi-
nation of a shell, a feed-water pipe entering
the upper portion of the shell and terminat-

| ing in a spray-head, a steam-pipe connected
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with said feed-water pipe, a steam-pipe hav-
ing upper and lower branches, sald upper
branch pipe entering the upper portion of

- sald shell and terminating in a spray-head,

sald spray-heads arranged to discharge to-
ward each other, a perforated diaphragm se-
cured beneath said spray-heads, said lower
branch pipe entering said shell and terminat-

ing in a spray-head arranged below and

adapted to discharge toward said diaphragm,
a scum-blow-off pipe, a bottom blow-off pipe,
a box supported within said shell and having
a perforated bottom, & filter situated Wlthln
said box, hand ‘holes a fording access to said
box and shel] and a boiler feed- -pipe having
its mouth within said box, said piping pro-
vided with suitable Xalves substantially as
described.

4, A Dboiler-cleaner, consisting in the com-
bination of a feed- Water heater havmg an in-
let-pipe adapted for connection with a pump
or feed-water source, ashelisupported higher
than said feed-water heater, a pipe connected
with the outlet of said heater and terminat-
ing within the upper portion of said shell, a
circulation-pipe connected with the inlet-pipe
of said feed-water heater and ferminating
within the lower portion of said shell, said
circulation-pipe having a check-valve open-
1ng from said shell, a boiler feed-pipe termi-
na‘mnﬂ* within the lower portion of said shell,
the mouth of said boiler feed-pipe opening
within the shell above the level of the mouth

of said circulation-pipe and below the mouth

of the pipe from the heater-outlet, said shell
provided with blow-off plpes subsmntmlly
as described.

5. A boiler-cleaner, having in combination
with a boiler, a feed-water heater, a shell

supported higher than said boiler and feed-
water heater, a feed-water pipe connected
with the outlet of said heater and entering
the upper portion of said shell, said feed-

 water pipe possessing a check-valve opening

toward the shell, a circulation-pipe entering

‘the lower portion of said shell and having a

check-valve opening from said shell, said cir-

culation-pipe connected near the inlet of said

feed-water heater, a steam-pipe connected
with said boiler and entering the upper por-
tion of said shell, a boiler feed-pipe entering
the lower portion of sald shell and passing
into said boiler, said shell. provided with
pipes arranged to discharge scum and depos-
ited matter, the piping having suitable cut-
off valves, substantially as described.

6. A boiler-cleaner, having in combination
with a boiler, a feed-water heater, a shell
supported higher than said boiler and feed-
water heater, a feed-water pipe connected

with the outlet of said heater and entering

the .upper portion of said shell, said feed-
water pipe possessing a check-valve opening

toward the shell, a circulation-pipe entering

the lower portion of said shell and having a
check-valve opening from said shell, the

mouth of said circulation-pipe within said

shell opening downwardly, said circulation-
pipe connected near the inlet of said feed-
water heater,

sald shell, a box supported within said shell
and having a perforated bottom, a filter situ-
ated WJ_thm said box, a boiler feed-plpe e1-
tering said shell and box and opening above
sald hltel sald feed-pipe passing into said
boiler, said shell provided with pipes ar-
ranged to discharge scum and deposited mat-
ter, the piping having suitable cut-off valves,
substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses.
WILLIAM DOUGHERTY.
‘Witnesses: .
THOMAS II. BERRY,
Louls MEETH.

a steam-pipe connected with
sald boiler and entering the upper portion of -
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