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UNITED STATES

JOHN McFARLANE, OF WASHINGTON

PATENT OFFICE.

 DISTRICT OF COLUMBIA, ASSIGNOR

'TO GEORGE J. BESSLER, OF SAME PLACE.

BOILER-CLEANER.

SPEGIFIGATION forming part of Letters Patent No, 559,594, dated May 5, 1806.
Application filed February 19, 1898, Serial No, 579,879, (No model.) -

To all whom it may concerw: o

Be it known that I, JOEN MCFARLANE, a
citizen of the United States, residing at Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Improvements

in Boiler-Cleaners; and I do hereby declare
the following to be a full, clear, and exact

description of the invention, such as will en-
able others skilled in the art to which 1t ap

pertains to make and use the same. |

This invention has for its object to provide
an efficient device whereby the impurities
left in boilers by the conversion of lmpure
feed-water into steam, and which often floats
in the form of a scum upon the level of the
hot boiler-water, (it being sustained by the
chullition thereof and falling, owing to its su-
perior weight, to the bottom of the boiler,
when cooled, where it forms a scale,) may be
removed from the boiler without necessitat-

ing the drawing off of a large body of heated

water, as by the construction which 1 have
invented and hereinafter deseribe the impu-

rities are separated so effectually from the

water associated therewith as to be dis-
charged in such a concenfrated condition
that butlittle energy is wasted by the loss of
the heated water, and as such purification 1s
a continuous process the purity of the boiler-
water is constantly maintained, thus obviat-
ing the necessity of blowing out the boiler to
remove the impure water contained therein
and to permit the removal of the scale de-
posited thereby.

My invention therefore consists in the sev-

eral features of which it is composed and 1n
the construction, arrangement, and combi-
nation thereof, as will be hereinafter more
fully deseribed and claimed. _'
Referring to the accompanying drawings,
in which corresponding parts are des! onated
by corresponding marks of reference, Iigure
1 is a view, partly in section and partly in

elevation, of a boiler-cleaner constructed In .

accordance with my present invention, it De-
ing shown as connected up with a boiler.
Fig. 2 is an inverted horizontal section on
I'ig. 8 is a perspective

view of the skimmer. = Fig. 4 is a perspective
view of the deflecting-block within the sep-
arator. | |

For the purpose of gathering the seum
from the surface of the boiler-water a skim-
mer-box 1 is to be placed within the boiler
and at the normal water-level thereof. '1'his
box has a base in the form of an inverted
truncated pyramid, united to an upper por-
tion of the shape of a parallelopipedon, as
is shown in Fig. 3, the fop of the box being

removed and replaced by a spider 2, through
| which the pipe 3 projects.
gitudinal side walls 4 of this box has a slot
5 therein, extending from mnear 1its upper

Each of the lon-

edge to near the upper surface of the bottom,

the slot having its greatest breadth at its

base and its narrowest portion at the top,

passage into the box of the scam to Increase

more slowly than the rise of level of the wa-
ter, which is not the caseif a slot of uniform
effective area be used.

Wings 6 project
from the walls 4 of the box, forwardly and
sidewise, and as by preference the box

should be mounted in the rear portion of the
‘boiler these wingswilleatch thefl

oating scum
which moves slowly toward the rear and guide
it to the box, through the slots of which it
will flow into the interior thereof. In order
to hang "the wings from the box, each of the
former has upon that edge which adjoins the
latter projections 6%, provided with hooked
ends, which can be engaged with the rear
edge of a slot 5, while an ear 6" upon the top

of the wing extends over and rests upon the

upper edge of the box, thus supporting the

wing, the ear having a pin (° upon the un-

der surface engaging the inside of the top of
the box. 'The ease with which such wings
can be mounted upon the box by which they
are supported facilitates the assembling of
the parts within the boiler.

" The threaded pipe 3 extends through the
spider 2, to which it is locked by the lock-nut
1*, and downwardly within the box to about
the level of the bottom of the slots 5, in order
that it may drawup the contents of the lower
portion thereof, for I have found that, owWing
to the angular cross-section of the box, by
which cireulating currents therein are pre-
vented, whereby the impurities of the liquid
flowing therein are more or less separated

| from the water and settle to the bottom, and
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~ posit is thrown immediately toward the open |
end of the pipe 3, the liquid drawn from the

(&

to the inclined side walls, by which such de-

boiler contains a larger percentage of impuri-
ties than would otherwise be the case. The

‘pipe 3 passes through the upper sheet of the
boiler, to which it is secured by the lock-nuts

- 1°, and leads into the separator, wherein the

IO

heated water drawn up through the pipe is
freed fromthe impurities caused thereby prior
This separator |
‘consists of an outer vessel 7 and an inner per-
forated vessel 8, together with the necessary
pipes, valves, &e.  Asshown, the outer vessel
‘consists, by preference, of a cylindrical body

to 1ts return to the boiler.

portion 7¢ and a tapering base 7°, the sloping

~ walls of the latter serving to guide the de-

- 20

posit to the discharge-port 9* in the latter.
The inner vessel has downwardly-conver-

ging sides, and in the accompanying drawings

- I have shown it in the form of an inverted
- cone, o | |

25

For the purpose of supporting the cone |

within the upper portion of the containing

vessel 7 an annular flange 8 is by preference
formed around the upper edge of the former,

which rests within a seat 7° in the upper

- edge of the top portion 7° of the latter, the

-

saild cone having, by preference, its down-
wardly-directed part removed, whereby the:

inner vessel is given the form of an inverted

truncated cone, the flat bottom thus formed

- being, by preference, left open; butitis seen

- that, 1f desired, it may be closed and provided
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with perforations. In any casetheside walls
of the cone are perforated, and Ly preference

1'make these perforationsin the form of spiral

slots 9. To prevent any circulating motion
of the liquid upon the outside of the cone,
(which would retard the settling of the im-
purities,) walls 10 may project radially out-
wardly from the cone to near the inner sur-
face of the containing vessel 7.

The containing vessel is shown as having
an annular flange 7¢ around its upper end, to
which the head 11 is secured by bolts 11*, and
as having upon its periphery,at the upper end
of 18 tapered portion 7°, lugs 7¢, in which the
upper ends of the legs 12 are contained, the
latter supporting the containing vessel and
parts contained therein; but it is obvious
that these features may be varied.

1The induction-pipe 8 from the boiler to the
separator enters the head 11 to one side of
the center thereof, and is continued horizon-
tally by means of an L 3*, while the eduction
or return pipe 13 also passes through the cen-
ter of the head and is led into the boiler be-
low the level of the skimmer therein, and
preferably near the bottom of the front of
the boiler. The pipe 13 by preference ter-
minates within the cone in a vertical perfo-
rated cylinder 13%, having a closed lower end
and being in the vertical axis of the cone. A
deflector-block 14 may be mounted on the
head of the cylinder 13, the said block hav-

559,504

ing two converging curved faces 14%, provided -

with projecting flanges 14" at their lower

~edges, the block having a perforation 15°
-~ therein, through which the cylinder 13* pro-

70

jects, the block being so mounted thereon

may be cast with the head instead of separate.

that its vertical edge 159, formed by the two
converging faces 14*, will be presented to the
nozzle 3* of the induction-pipe; but it is ob-
vious that, if desired, such a deflector-block 7

- In a device of this construction there will
be a constant circulation from the upper level

of the boiler through the pipe 3, separator,

and return-pipe 13, back to the boiler, and in

throw it against the sides of the cone down,

which it will flow, the heavier part thereof

(impurities) with some water falling through

the perforations therein, while the remainder
of the water will flow to the center of the cone
~and be drawn through the perforations in the-
~eylinder 13*, whence it will be reéeturned
95

through the pipe 13. The matter which may
pass through the perforations 10 being pro-
tected from agitation or motion settles, the

So .
- this circulation the matter, which, as herein-
- before described, will bedrawn from theskim-
~mer, will flow through the pipe 3 into the 1n-
ner vessel, and will then be deflected to each

side of the cylinder 13* by the deflecting-block
14, the flanges 14° of which will support it
~while the curved walls 14* will spread 1t and

impurer parts sinking to the bottom of the

tapered portion 7° of the containing vessel,
(whence they may be removed through the
~discharge-port 9 from time to time,) while the

I10C

purer parts float upon the surface thereof, -
and through the lower end of the cone pass
back into the interior thereof to be returned

to the Dboiler through the pipe 13. . By this
construction I am enabled to separate the im-
purities (organic and inorganic salts, &ec.,
from the feed-water and oil, which may have
reached the boiler in any manner) from the
water and to discharge them in a highly-con-
centrated condition, accompanied by a mini-
mum quantity of water, and it is o be noted
that I do not limit my claims of invention to
the joint use of a skimmer and a separator of
the characters described, as each can be used
with any known form of the other; nor do I
Iimit my claims to the above-described man-
nerof introducing and withdrawing the water
into and from the cone, as other devices there-
for can be used in connection with a perfo-
rated vessel provided with downwardly-con-
verging side walls, |

In the drawings I have shown a pipe 10 as
entering the head of the separator diametric-
ally opposite the pipe 3, and as extending
downwardly upon the outside of the outer
vessel 7 and connected with a pipe 17, enter-
ing the discharge-port 9, the said pipes 16
and 17 (as well as the pipes 3 and 13) being
provided with valves 16° and 17¢, (as well as
3¢ and 13°) respectively, by which they may
be closed. By means of the pipe 16 and valve
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therein air,that may from time to time accu-

mulate in the top of the separator may be

discharged, while by the pipe 17 and valve
therein the sediment from the base of the
separator may be biown out. |

In another application filed by me in the
United States Patent Office on the 29th day
of November, 1895, Serial No. 570,404, I have
broadly claimed an outer vessel and an inner

vessel therein provided with perforated side |

walls in combination with an induction-pipe
and a central perforated vertical eduction-
pipe connected with the interior of the inner
vessel, and with means for removing the de-
posit from the lower portion of the outer ves-
sel, and I do not therefore make such a claim
herein; but whereas in my said prior applica-
tion I have shown an inner cylindrical vessel,
and as a modified form thereof a vessel with
downwardly-converging side walls, such as
claimed herein, I herein claim a vessel of the
latter shape specifically in contradistinetion
to the generic claim of my said prior appili-
cation. |

Having thus described my invention, what
I claim is— | |

1. In a separator for boiler-water, the com-
bination, with an outer vessel, of an Inner ves-
sel therein having downwardly-converging
perforated side walls, induction and eduction
pipes connected with the interior of the said
inner vessel, and means for removing the de-

posit from the exterior thereof, substantially |

as described.

9. In a separator for boiler-water, the com-
bination, with an outer vessel, of an inner ves-
sel in the upper portion thereof, having down-
wardly-converging perforated side walls and
its lower end open, an induction-pipe connect-

ed with the interior of the said inner vessel, a

central vertical perforated eduction-pipe con-
tained within the inner vessel, and means for
removing the deposit from the exterior of the
inner vessel, substantially as described.

3. In a separator for boiler-water, the com-
bination, with an outer vessel, of an inverted
conical vessel therein having perforated side
walls, and having wings projecting outwardly
therefrom, induction and eduction pipes con-
nected with the interior of the said inner
vessel, and means for removing the deposit
from the exterior thereof, substantially as de-
seribed. - | |

4. In a separator for boiler-water, the com-
bination, with an outer vessel, of an inverted
conical vessel therein having spiral slots in
its side walls, induction and eduction pipes
connected with the interior of the said inner
vessel, and means for removing the deposit
from the exterior thereof, substantially as de-
scribed. | |

5. In a separator for boiler-water, the com-
bination, with an outer vessel, of an inverted
conical vessel therein having spiral slots in
its side walls and having wings projecting
outwardly therefrom, the lower end of the

|

—y

]

|

conical vessel being removed and open, an

induction-pipe connected with the interior of
the said conical vessel, a vertical central per-

forated eduction-pipe within the said-conical
vessel, and means for removing the deposit
from the exterior of the last-named vessel,sub-

stantially as deseribed.

6. In a separator for boiler-water, the com-
bination, with an outer vessel, of aninner ves-
sel therein having perforated side walls, an
induction-pipe discharging into the said in-
ner vessel, a deflector-block having two con-
verging faces with their apexes opposite the
mouth of the said induction-pipe, an educ-

| tion-pipe connected with the interior of the

inner vessel, and means for removing the de-
posit from the exterior of thesald last-named
vessel, substantially as described.

7. In a separator for boiler-water, the com-
bination, with an outer vessel, of an inner ves-
sel therein having perforated side walls, an
induction-pipe dischargingintotheinner ves-
sel, a deflector-block having two converging
faces with their apexes opposite the mouth of
the said pipe, and having flanges upon the

| lower edges of the said faces, an eduction-pipe

connected with the interior of the said inner
vessel, and means for removing the deposit
from the exterior of the said last-named ves-
sel, substantially as described.

3. In a separator for boiler-water the com-
bination, with an outer vessel, of an inner ves-
sel therein having perforated downwardly-
converging side walls, an induction-pipe dis-
charging into the inner vessel, a central per-
forated vertical eduction-pipe in the inner
vessel, and means for removing the deposit
from the exterior of the said vessel, substan-
tially as described.

9. In a separator for boiler-water, the com-
bination, with an outer vessel, of aninner ves-
sel therein having perforated downwardly-
converging side walls, an induction-pipe dis-
charging into the inner vessel, a central per-
forated eduction-pipe in the inner vessel, a
deflector-block having two converging faces,
with their apexes opposite the mouth of the in-
duction-pipe, mounted on the eduction-pipe,
and means for removing the deposit from the
exterior of the inner vessel, substantially as
described.

10. The combination, with a skimmer, of a
body having slots in the side walls thereot of
removable wings, provided with hooked pro-
jections adapted to engage within the slots,
substantially as described.

11. The eombination, with a skimmer, con-
sisting of a body havingslots in the side walls
thereof, of removable wings, provided with
hooked projections adapted to engage within
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the slots and having an ear provided with a

pin to engage the top of the box, substan-
tially as described. . |
12. In a boiler-cleaner, the combination,

with an angular slotted skimmer within the .
boiler, of an outer vessel, an Inner vessel
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