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o all whom it may concermn:

tended to be discharged in a relatively- thm

Be it known that I, S1LAs H. MOSHER of | body.

Chicago, in the counby of Cook and State of
Illinois, have invented certain new and useful
't Improvements in Feed - Water Purifiers for
Steam-Boilers; and 1 do hereby declare that
the following 1 isa full, clear, and exact descrip-

- tion thereof, reference bemg had to the accom-

panying drewmgs, and to.the letters of refer-
1o ence marked thereon,which forma partof this
| Speelhcetlon
This invention has fm its primary object to
provideimproved meansforclarifying the feed-
water introduced into steam-boilers, and to
15 thus prevent deposition of sediment and scale
- within the boiler.
objects, as preferably constructed, to provide
improved means for carrying off surface im-
purities, and particularly the scale that may
20 be detached from the boilerand brought to the
- surface of the water therein, either by itself or
~~ in conjunction with the means first mentioped
for clarifying the water as it is introduced.
The first-mentioned improvement may also be

-25 employed without the second, if desired.

- The nature of the mventlon will be under-
etood from the following description and the
accompanying drawings. -

Figure 1 of the drawings illustrates a steam-

30 boiler in vertical central longitudinal section,

having all my 1mprovements applied thereto. |

Fig. 2 is an end view of the open funnel or
mouth-piece located within the boiler and con-
structed with a dam,over which the surface im-

35 purities may flow mto the pipe leading from
said mouth-piece out of the boiler to the set-
tling-drum. . Fig. 3 is a detail. .

~Afis asteam- boﬂer, of which A’ is the dome,

and A’ are the tubes.

10 B isa feed-water pipe leadmg from a pump
or preferably from a heater into the boiler A

desirably above the water-line therein, whlch
water-line is represented by the line a a.

The pipe B by preference passes in a hori-

15 zontal direction above the water-line to a
point beneath the dome A’, where it rises, as
shown, the vertical extensmn being lettered
B. In this arrangement of the feed-pipe the

~ upper end of the vertical part B’ is open, and

50 is provided with a flaring mouth or cup, B,
pver the edge or rim of whlch the water 18 111-

| and supported by the vertical pipe B

It also includes among its

C 1s a conical plate erranged over the bowl
or wide mouth B? with its larger diameter ss
downward,and provided about its lower edge
with an inwardly-directed flange, (U, the free
edge ¢ of which extends beneath the upper
edge of the flaring mouth B? so that the water
discharged fromsaid mouth B? will fall uponthe 60
shelf C" and will overflow at the edge ¢. Be-
neath the inverted cone C is arranged a coni-
cal cup, D, opening upward and surrounding

The
water falling from the edge ¢ of the shelf ' 65

descends into the cup D and finds its escape
over the edge of said cup into a similar but
larger cup, E, beneath it,and also surrounding

{ and supported by the plpe B.

F is a pipe leading from the lowermost cup, 70
E, at @ point below its upper edge, and forms
pa,rt of a duect for carrying the water out of
the boiler to a settling-chamber. It is here
shown in full lines as extendmg downward to -

a point a few Inches above the water-line a @, 7¢

| where it delivers into a separate part, G, of
| such outflow-pipe, and in dotted lines as con-

tinuous with the pipe . The lower end of
the pipe F, when separate from the pipe G,

1S deswably compressed, S0 as to give a rela. 80
tively wide and thin outlet, f, at its lower end,
and the lower end of said pipe is also prefer-
ably curved in the direction of the pipe G, into
which it discharges. The pipe G i 1S provided
with a flaring open end, G’ errenged beneath §s

the end of the pipe F 1111 posmon to receive

the water discharged from the latter.

The pipe G, for the first object of my inven-
tion, may be mdlfferently located at or above
the webel liné a ¢, and may be continuous with QO
the pipe I; but, hevmg reference to the sec-
ond object: of bhe invention—viz., to carry off
the surface 1mpur1tles of the water in the
boiler—said pipe G will be located with its
mouth G, desirably, in the position shown in g5

I1g. 1, or partly below the water-linea a. In

this ease the mouth G’ of the pipe G is wid-
ened laterally or in-a horizontal direction and
provided with a dam, G* having its upper .

‘edge, ¢, located a dlstance of an 1nch or so be- 100

low the water-line a a and parallel therewith.
The plpe G discharges outside the boiler A,




the waler-line, any impurities upon the sur- |

The dam g, or its equivalent wide and hori-

2 373,191
-~ intoa vertical drum, H, having therein asus- | face of the water will be drawn into said pipe
o pended filter, 1, the bottom ¢ of which is per- | and deposited in' the settling-chamber HJ. . .
. forated. The lower end of the drum H dis- | By locating this mouth of the pipe G beneath y0o
- charges into a settling-chamber, J, which is | the dome it befter gathers such floating im-
. g preferably of spherical form, and is provided | purities, because the withdrawal of steam from
S - at 1ts lowest point with a valved outlet-pipe, | the dome tends to produce a surface-carrent
SRR ~J°. Erom the upper portion of the filter I a | from all directions toward this point. Loca-
... pipe,L,leads to the lower part of the boiler A. | tion of the ascending-pipe B’ and its attach- 75 .- -
L .. The pipes G and L. are provided with suit- | ments in the dome gives the advantage of 2
- . 10 able valves between the boiler and the drum é’égreater;fau to the water and strongerimpetus
. H,asshown, and in addition to the stop-valve | thereto as it enters the: pipe G. It is, how- =
. thepipe Lis provided with a pet-cock, I/, to | ever, to be understood that the various parts
- -~ dischargeair.. . | mentioned may be elsewhere located in the 8o =
S The primary invention herein set forth pro- | boiler, if desired, and the pipe B may be with-
- 15 ceeds upon the well-established fact that the | out an upward extension, B’y or may open
Separation of the solids of water is promoted | downwardly.
oo by heat; and the primary object of the con- It will be noticed that the pipe G isshown =
- structlon above described is to expose the ad- | as being zigzag or deflected downwardly and 85
o mitted water to a higher heat than that to | upwardlyin avertical planebetweenitsmonth ~
.. 20 which it is raised by an ordinary external | and the head of the boi ler, and that thede- =~
.+ heater before: discharging it into the mass of : scending sections are longer and more nearly
o water within the boiler. Tothis end the water | horizontal than the ascending sections. This =~ =
. isexposed repeatedly in thin falling bodies in construection, or probably the first descent lo- go
------ ~ the steam-space of the ‘boiler as it descends | eated on the mouth-piece &, is found in the =
25 irom the rim of the mouth B’ to the outlet f Ppractice to be promotive of bettercireulation, =
. ofthe pipe F, the steam occupying the steam- though a straight pipe G works sucecessfully.
space of the boiler in which these parts are |  The drawings not being made to a seale, I =~
located being of much higher temperature than | may add that in afifty-horse-powerboiler hav- 95 =
oo the water below it As a consequence, when | ing a thirty-six-inch dome I have made the 3
30 very impure water is introduced into the | cup E about fourteen inches in diameter and
o boiler, 1t has been found that the water dis- | the cup D about twelve inches in diameter
. charged by the pipe F is thick with mud or | and other partsin proportion, substantially as
~sediment, this having: been demonstrated: by shown, the space between the edge or rim of 1co
. anexperiment consisting in the attachment of | the cup D and the. flange C" being about half '« = =
35 alateral branch, IV, to the pipe I, leading out | an inch. The bell-mounth G’ of the pipe G is
- of the side of the dome, as shown by dotted | about six inches wide, and the pipes are one
lines in Fig. 1. and a half imnch 1n diameter.
It 18 to be noted that the employment of a I prefer to make the mud-chamber Jspher- 105
series of overflow-cups exposes the water in | ical in form, with the outlet at its lowest point
40 thin sheets 1n its descent without spraying it, | for the purpose of tacilitating the work of
and theretore without spattering it against the | blowing it out. The chamber H should also
sides of the boiler or dome, be of conical construction at its lower end for
The drum H, having within it the sinaller | the same purpose and to better conduct the rio
and concentric filter-shell I, presents an an- | precipitate into the chamber J. |
45 nular outer space into which the pipe G dis- The spherical form -of the mud-chamber J
charges and in which the water descends to the | enables the same to be made of cast-iron, and
bottom of the filter. The principal part of the | at the same time of suitable strength, while it
solid matter carried by the water is here pre- | gives both the narrow neck at the top for con- 115
cipitated and falls into the ‘“‘mud-drum’’ or | neetion with the conical bottom of the filter-
50 receptacle J, while the water rises through the | chamber H and ample interior capacity, to-
~ filter, where 1t 1s further clarified, and finally | gether with a hopper-shaped bottom, to facili-
passes through the pipe Liinto the boiler. The | tate the discharge of mud therefrom by simply
pipe & being open to boiler-pressure, the eir- | blowing off. 120
culation 1s principally effected by change of The first object of my invention will obvi-
55 temperature In the settling-drum H, except | ously be attained if the pipe G be a more di-
when the water-line 1s below the dam G when | rect continuation of the pipe F; but to attain
of course 1t will be influenced by variation in | the second object also it is needful to make it
head. 'The circulation is found to be entirely | with a separate mouth at the water-line of the 125
satisfactory, even while the water-level in the | boiler, substantially as shown. Plainly, the
6o boller 1s above the dam G*; but it is thought | pipe G may be separately used as a skimmer
- to be promotive of such circulation to incline | without using the inlet-pipe shown or (while
the lower end of the pipe F, as shown, in or- | using such inlet-pipe and its attachments) in
der to give an impulse to the water in the di- | connection with a pipe, F, leading to the set- r3c
rection of the pipe G. tling-chamber independently of the pipe G—
65 When the open mouth G’ of the pipe G is | as, for example, by prolongation of the branch J
arranged 1n the position shown partly beiow | of the pipe I, (Shown in dotted lines.) d
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zontal bottom of the mouth &, submerged a
short distance only below the surface of the
water, 1s favorable to a more effective skim-
ming of the water than the relatively-narrow
and more deeply-submerged openings for such

pipes heretofore employed.

- I claim as my invention—

1. The combination, with a steam- boﬂer of
a feed-water inlet- plpe having its delivery end
open in the steam-space of the boiler, two or

- more open cups arranged to Suceessively re

ceive the water from the feed-pipe and to dis-
charge the same by overflow, an outflow-pipe
leading from the lowermost of said cups out of
the boiler, a settling-chamber connected. with

said outflow-pipe, and a pipe leading from the
settling-chamber back into the boiler, sub-

- stantially as and for the purposes set farth

20

2. The combination, with a boiler, of an in-
let feed-water pipe hamng 1ts dehvery end

~directed upwardly and provided with a bell-

mouth, a superposed hood provided with an

~inner annular shelf at its lower margin, a cup,

as D, placed below the shelf, a subjacent cup,

as E, a pipe leading from said cuap E and pro-

longed so as to convey the water from said

~cup E out of the boiler, a settling-chamber

30

- prolongation of said outflow- pipe leading out'

40

into which said outflow-pipe delivers, and a
return-pipe leading from the settling-chamber
back to the boiler, substantially as described.

3. The combination, with a boiler, of a feed-
water inlet-pipe havi mcr its de]wery end open

in the steam-space of the boiler, two or nmore.
.open cups arranged to suceessively receivethe

35

water from the feed- -pipe and to discharge the

‘same by overflow, a pipe leading downward

from the lowermosb of said cups, a separate

of the boiler and having its receiving end at
the normal water-line of the boiler, a settling-

chamber connected with said prolongatwn of |

m—

the outflow-pipe, and a pipe leading from the
settling-chamber back into the boiler.
4. The combination, with a steam-boiler, of
a settling - chamber compmsmg an uprlghb
outer chamber, H; a spherical receptacle, J,
below said chamber H and connected with the
‘bottom of the latter, a filter supported in the
upper end of the chamber H, a pipe leading

from the boiler to the chamber H exterior to

the filter, a return-pipe leading from the filter
to- the boﬂer and a discharge-pipe leading

1rom the bottom of the spherical chamber J,

substantially as described.

5. The combination,with a steam- boiler, an
external settling- ch&mher and a return-pipe
leading from said settlmg chamber to the
boiler,of an outflow-pipe leading from the wa-
ter-line of the boiler to the -settling-chamber,
the said outfiow-pipe being provided with an
open mouth located at the water-level and
bent in a vertical plane,so that portions thereof
have an ascending and other portions a de-
scending direction, substantially as shown.

6. The combination,with a steam-boiler, an
external settling-chamber,and an outflow-pipe
leading to said settling-chamber, of a mouth

k5

50

applied to said outflow-pipe, which mouth is

relatively broad and has its lower edge hori-

zontal and located slightly below the normal

water-level of the boiler, and an induction-
pipe arranged to deliver m_to sald open mouth
of the outflow-pipe, substantially as and for
the purpose set forth.

In testimony that I claim the foregoing as my

invention I affix my signature in presence of
two witnesses. -

SILAS H. MOSHER.

Witnesses: o
C. CLARENCE POOLE,
- WILLIAM ROOVAART.
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