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Te all whom it m@y COMLCETTL:

Beitknown thatI, WILLIAM FOST _,R a01t1--
zen of the United States 1e51d1nﬂ' at Brook-'

- lyn, in the county of Klnﬂ's and State of New
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boilers. |

The primary ob,]eet of my mventmn is. t0-
provide means for effecting the collection of
‘the 11np11r1t1es in the Water of steam-boilers
floats upon the surface
thereof, and to automatically discharge the

~ collected i impurities with as little loss of steam
- and water as possible, whereby the accumu-

York, have invented 06113&1]1 new and useful
JImpr ovement% in Steam-Boiler Cleaners; and -
1 do hereby declare the following to be afull,
clear, and exact description of the 111‘."*611131011 ,
such as will enable others skilled in the art t0
which it appertains to make and use the same.
~ This invention relates to collecting and dis-
charging impurities from liguid- Gontammﬂ-
vesqelq but more particularly to 0011601311]0‘_
1mpur'1tles flOH’l stea,m-.

and dischar oing

as the same rises or

~lation of scale or other foreign matter in the
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~ combination of. the several parts, substan-
‘tially ashereinafter described,and then point--

40 ed out 1n the elaams at the end of the desem p-_

bottom of the boiler or the parts thereof sub-
jected to heat may be materially reduced and.
~the life and efﬁmeuey of the b01le1 matel 1&1137'
“inecreased. | -
A further ob,]eet 1S to p1 omde & mmple, ef—

fective, and inexpensive means, which may
be operated.either meehamea,lly or automat-

1cally, or by both means, if desired, so as to
collect the scum or other 1mpumtles f1 om the
surface of the water and automatically dis-

charge the same 111130 & smtable 1eeen er.or
vessel. --

" With these : zmd othel ob,] ects in view the |

invention conmsts in the constmetlon and

tion.

is a Veltwal sectional view of . the collectmn

'E'O

and discharging device, illustrating a fl&U‘—.
mentary pmtwn of a steam-boiler w ith the :

invention applied thereto. Fig. 2 is.a sec-

tional plan view.on a smaller soale, taken. on
the line IT IT of Fig. 1 and Figs. 3 and 4 are

fragmentary views repr esentmﬂ modlﬁed
forms of collectors or skimmers.

111 the drawings, A may deswnate a fla,ﬂ-'

| Referring to the &ccompamrmw drawmga |
forming a part of this specification, Figurel

| mentary portion of & boiler or other vessel,
within which may be arranged one or more
‘skimmers or collectors. B.

These skimmers
may vary in number according to the size of
the boiler and the requir ements of each par-

ticular ease, and though only one skimmer is
‘shown it will be rea,dﬂy understood that any
number may be employed, and that the in-

vention may be put to analomus or other
uses, if desired. Each 5l;1mmer is provided

witha pr eferably conical hub portion b,adapt-

ed to fit over and be supported so as to ro-
tate upon&sumlarl} -formed bearing b’,which
is arranged upon or formed integr ally with
a pendent pipe or tube 0% said pipe or tube

being secured at one end to a. coupling b3 or

supported in any other suitable manner. -
The skimmer or collector is preferably
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formed from a sheet-metal strip or band b3 of
sufficient thickness and strength to withstand
the maximum strain to. _Wthh it may be sub-

jected and may be secured to the hub or other

portion rotating therewith. Thisstripor band

1s ‘bent or othermse formed in the shape of a

helix or scroll, of one or more convolutions,

and hasits walls arranged vertically and pref-
erably of a width. Somnthm o oreater than the
distance between the highest and lowest
points which the water might reach from vap-

orization or othercauses w hen the boilerisin
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operation, in order to be constantly in an op-

erative position. The walls of the band or
strip are separated by a suitable space, and
have theirlower edges immersed in the water
a sufficient dlstance to close the GHLUBIOWGI
surface of the skimmer, in order to form a
track or helical passage f01 the seum and other
impurities above the surface of the water be-

hub b. A plate or strip b*is preferably se-

emed behween the walls of the skimmer, SO .

Q0

tween the walls of theskimmer, so that when
the skimmer is revolved inany sultable man-
| 'mer in the direction indicated, the impurities
Qwhlch rise to the surface of the water will be
forced or caused to pass inward toward the

as to form a spiral incline plane, which ex-

tends from the hub portion near or at the up-
per edge of the skimmer downwardly around

10D

and be‘uween the walls thereof to or below the
surface of the water, so as to collect and guide
the impurities, foreed inward by the rotary
‘motion of the sklmmer above the surface ol
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the water through an opening b° in the hub | thereto, and owing to theirinclination or an-

portion into 4 pan or vessel §% This pan or
receptacle may be secured to or formed inte-
grally with the hub portion, or may be secured

to or formed integrally with any other portion

of the skimmer or collector. The scum or
1mpurities collect in the pan or vessel 0° and
pass through apertures or openings 0" in the
lower portion of the tube or pipe 0* through
which it is forced by the steam. By this
means the scum and other impurities are col-
lected and carried above the surface of ihe
water and forced out of the boiler with very

little loss by reason of the water being car-
1led therewith.

In order to prevent too great a loss of stéam.
| aJnd to collect the water of condensation, I

| plefelably provide a pipe ¢, which is secur ed
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‘to the pipe b, or, in this case, to the coupling

b% 50 as to conimunicate mth the pipe 0~
This pipe may havean elbow ¢’ arranged upon

- the outer end, from which leads a pipe con-

nection ¢* to & closed receiver or tank C, said
plpe being preferably provided with a valve
¢3 inter medlate the receiver and elbow and a

| nozzle ¢* on its outer end, do as to convey the
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impurities upward within the receiver. The
receiver may be located upon the shell of the
boiler, as shown, or may be placed at the side

thefepf,; Orin any'Othei* suitable position, and

may be ol any desired form or construction.
Any nummber of these receivers may be pro-
vided 'ﬁhere more than one collector is em-
ployed, or a single receiver of sufficient size
may be prov ided having a connection with
each’ scum-conveying pipe, so that as the

- steam condenses in the receiver, steam from
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within the boiler will force the scum and other
impurities into the pan, receptacle, or cup 0°
through the pipes 6? and ¢? into the receiver
C, thus utlhzmﬂ' the steam instead of the
Watel to force Lhe Impurities out of the boiler
and permitting the steam to escape only as it
condenses in the receiver, so as to avoid as
miuch waste as possible. A connection ¢? may
bé arranged at or near the bottom for remov-
ing the 1mp1111t1es as they collect in the re-
ceiver, and a trap (notshown) of the usual or
of any preferred construction may be used
for the purpose of conveying the water of
condensation to a suitable vessel, so that it

. may be again fed into the boiler or utilized
" for other ] ‘purposes.
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As a means for revolving the skimmer I
may provide either automatlc or mechanical
means, or both, as in Fig. 1, though ordi-
narily only one is employed atb the same time.
To automatically rotate the skimmer, a pro-
peller D, having two or more blades d, is pref-
erably secured to a portion of the hub O, or
otherwise, so as to rotate with the slmmnm
The blades of the propeller are placed at an
angle, so that as the water rises from the vio-
lent ebullition, which takes place near or at
the surface of the water or by the generaled
particles or circualation of the xmter in the
boiler, the blades will offer an obstruction

“mer continues to revolve.
other impurities as they collect near the cen-
ter of the skimmer will be forced up the in-
“clined plate or plane D* into the pan or basin
0%, from which they are forced by the steam

¢ole will be forced around on thelr axis so as

to rotate the skimmer. A shaft d’ may be se-
cured to the hub of the skimmer and the hub
of the propeller,
through the scum-conveying pipes 0 and c,
throuoh the elbow ¢? This shaft may e

-Jomn&led in bearings d? and d?, located, re-

spectively, on the elbow ¢2 and in the lower
portion of the pendent or scum-conveying

70

and may pass centrally
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pipe 0, and preferably passes through a stuff- -

ing-box d*, arranged upon the elbow, the
shaft being provided on its outer end with a

pulley ¢® or other rotating means, so that by

a belt, chaln, or otherwise, rotary motion may

be 1mparted t0 the shaft, so as torevolve the

skimmer and collect and force the impurities

into the pan or 1eoeptaele 0 in the manner

already described.

The manner of using and eonstl acting the |

invention will ber eadlly understood from theé
foregoing description when taken in ¢onnec-
tion Wlth the accompanying drawings. As-
suming the parts to be in the pOSItlon shown
and rotar y motion imparted to the skimmer
in the direction indicated by the arrow in Fig.

2 either by the shaft d’ or by the propeller-

blades d, as heretofore explained, it will be

seen that the impurities within the path of

travel of the skimmer will be gathered and
caused to pass between the walls thereof, and

forced inward toward the center as the skim-
The scum and

throu gh the pendent pipe 0% then through the
pipe connections ¢ and ¢ into the receiver C,
as the steam condenses therein, which per-
mits steam in the boiler to force the Impuri-
ties through the scum-conveying pipes.

I thus provide simple and effectwe means
for gathering the impurities as they rise or
1oat upon the surface of the water and auto-
matically forcing or discharging the same
from the boiler With a minimum expenditm"e
of steam and water, sothat thie accumulation
of scale or other foreign matter may be pre-
vented and the life and efficiency of the
boiler materially increased.

Instead of having the skimmer fixed and
of sufficient width for the varying heights of
water, 1 may arrange the skimmer so as to
aﬂtdmatically' adjust itself with the rise and
fall of the water. For this purpose either
independent floats may be used, or the pro-
peller-blades may be made in the form of
floats or of such shape and material as to se-
cure enough buoyancy to sustain the skimmer
above the surface of the water at all time&,
so that only the lower edge thereof is im-
mersed. The shaft d’ may “be stationary, so
as to permit the hub portion to slide verti-
cally thereon, or may be adapted to revolve,
as in I'ig. 1, in order to mechanically rotate
the skimmer, in which case a spline or feather
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¢, Fig. 3, carried by the shaft engages a groove
¢’ in the hub ¢€? so that as the water rises or
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- falls the skimmer will be permitted to ad-

just itself accordingly. The hub may have
a sleeve ¢® adapted to slide upon the pipe 07,
so as to rotate thereon, in which are slots or
perforations e topermit the impurities to pass

- into said pipe whatever may be the position

20

- of the skimmer, in order to permit the steam
10

to force the impurities from the boiler 1n sub-
stantially the same manner as heretofore de-
scribed. |

In Fig. 4 the secum and othel 1mp111 ities, as

they are gathered and forced toward the cen-
ter, are carused to pass through an aperture
or opening 7 in the lower por tmn of the hol-
low hub f/, from which they pass into the

pipe %, so as to be forced therefrom. This
hub may have a conical upper portion, and
be supported upon a similarly-formed bear-

ing formed integrally with or secured to the .
pipe f?, and in the hub, preferably the con-

- 1cal portion, is arranged one or more aper-

tures /%, adapted to register as the skimmer

revolves with similar apertures in the bear-

ing and pipe, so that steam may be intermit-

tently admitted to the pipe to force the im-

- purities therethrough. Though this figure

does not show the ineclined plate or plane for

conveying the impurities to a cup, basin, or

- other recepta,ele located above the surface of

the water, it is obvious that such may be |

~ structions the inclined plane or pl&te may be .
- 35
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- changed in some instances, and that some of
- the parts may be dispensed with or others
-substituted therefor without departing from
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employed, or that in either of the other con-

dispensed with, if desired.

- Itis obvious tha,t the mventmn may be em—'-
ployed in connection with other vessels than

steam-boilers; that the form and manner of
constructing the skimmer, as well as the man-

ner of suppmtmﬂ‘ it and the pan or. recep-

tacle within the boiler or other vessel may be

the spirit of my invention.

Having thus fully described my invention,

What | elmm as new, and desire to secure by

Letters Patent of the United States, is—
1. In a device of the character descmbed,.

the combination with a suitable vessel, of a
support arranged within said vessel, a 51;;1111—

mer Joulnaled upon the support, a receiver,
connections between the skimmer and the

receiver adapted to permit the impurities to

be forced into the latter, and means for ro-

tating the skimmer; said skimmer being in
the form of a coil or helix and adapted to

 gather and force the impurities toward the

eenter thereof, substantially as described.
2. In a dewee of the character described,
the combination with a suitable vessel, of a

support arranged within said vessel, a ,skim-_

- mer journaled upon the support, a receiver,

a receptacle for the scum carried by the skim-
mer and located above the surface of the wa-
ter, connections between the seum-receptacle

_ and the receiver adapted to per mit the steam

to force .:,th_e scum from said receptacle to the

receiver as the steam in the latter condenses,

and means for revolving the skimmer; sald

skimmer having a- helml or scroll hke iorm_

adapted. to gathel and force the impurities

into the receptacle, whereby the impurities
may be gathered and automatically forced

from the Vessel with very little loss of Steam
Substantla,lly as.described..
3. In a boiler-cleaner, a skimmer havi 1ng a

helical or seroll-like form prowded witha pan

| or receptacle arranged upon the skimmer
8o

aboveits lower surface, and an ineclined plate
or plane extending from or mear the lower
edge of the sl-:lmmer between the walls there-

of 10 the entrance or upper edge of the recep-

tacle, substantially as described.
4. In a boiler-cleaner, a skimmer h&vmﬂ' a

helical or scroll-like form of one or more con-
volutions, provided with a hub portion hav-
ing an opening therein, a pan or receptacle
mmnﬂ'ed upon. the sklmmer above its lower

surfaee and beneath the opening in the hub,
and an inclined spiral plate orplanear mnﬂ‘ed

between the walls of the skimmer and ettpnd- |
ing from or near the lower edge thereof to
| the opening in the hub pmtlon adapted to

convey the scum or other impurities forced

70..
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inward by the skimmer above the surface of

the water into the panor receptaele, substan-
tially as described.

5. In aboiler-cleaner, the combmatlon with
a suitable support, of a skimmer journaled

upon said support, adapted to have its lower
| edge immersed in the water, together with

blﬂdes secured beneath the sklmmer and ar-

100

ranged at an angle so that the agitation or

ebulhtmn of the water in the b01ler acting
upon the blades will rotate the sklmmer sub-
stantially as described.

6. Inaboiler-cleaner, the combmabmn W1th
a tubular support, of a skimmer havin aa heli-
cal form provided with a pan or receptacle
located above the lower edge of the skimmer
so as to communicate with saml support, and

‘a spiral inclined plate or plane extending

105
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from the lower edge of the skimmer between |

the walls thereof to the receptacle, together:

with means for rotating the slﬂmmel sub-
stantially as described.

7. In aboiler-cleaner, the combination with
a tubular support, a receiver and connections
between the support and receiver, of a skim-
mer having a helical form journaled upon
the support and provided with a receptacie
communicating with the tubular support for

the scum or other impurities, together with .
propeller-blades arranged at an angle and se-

cured so as to rotate With the skimmer, sub-
stantially as described.
S. In a device of the character descmbed

having an opening or openings in its lower

IT5
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the combination with a boiler, of a pendent -
tubular support arranged within said boiler

130

end, a skimmer having a helical or scroll-like
fmm journaled upon the support and pro-

l Vlded w1th a pan or recep’raele located above
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the lower edge of the skimmer so as to com- | tomatically gathered and forced into the re- 1o
municate with the support, and a spiral in- | ceiver, substantially as described.
clined plate extending from the lower edge | = In testimony whercof I affix my signature
of the skimmer between the walls thereof to | in presence of two witnesses.

5 the receptacle, a receiver and connections be-

“tween the tubular support and the receiver, |

together with propeller-blades arranged at an Witnesses:
angle and secured so as to rotate with the J. A. K. CRISWELL,
skimmer, whereby the impurities may be au- W. D. C. BoGas.

WILLIAM FOSTER.
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