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To all whom it maiy concern:

Be it known that I, BENJAMIN F. FIELD, of
Chicago, in the county of Cook and State of
lllinois, have invented certain new and use-
ful Improvements in Water - Purifiers and
Scale-Arresters; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the same, reference being had to
the accompanying drawings, forming a part
of this specification, and to the figures and
letters of reference marked thereon.

This invention has for its object to provide
a simple and efficient means for effecting the
separation and removal of the sediment and
scale-producing substances contained in the
water delivered to the boiler, so as to pre-
serve the steam-producing capacity of the
latter; and it consists in the novel and im-
proved construction and arrangement of de-
vices for this purpose, as hereinafter de-
scribed, and pointed out in the claims.

In the drawings, Figure 1 is a longitudinal

zontal section, through a boiler, showing one
mode of applying my improvements. Fig. 3
1S & perspective view, partly in section, show-
Ing the interior construction and arrange-

mentof the plates or tubes. Fig.4 isa trans- |

verse sectional view of one of the sections.
Fig. 5 is a detail illustrating the perforated
sheet from which the inner tubes are made.

Similar letters of reference in the several
figures indicate the same parts.

As my improvements are more especially
designed and intended for use in connection
with locomotive-boilers, although applicable

‘as well to other forms and styles, I have illus-

trated them in connection with and as ap-
plied to a locomotive-boiler A of the conven-
tional forn. -

The letter B designates a tube or conduit,
through .which the feed-water is conducted
from a feed-pipe B’ and delivered through a
discharge-pipe B? into the boiler. The tube
or conduit I3 is preferably constructed in seec-
tions B? detachably secured together and
connected by suitable couplings or joints B,
and said conduit is horizontally disposed and
S0 located that it will stand partially below

the water-line, while the discharge-pipe B? is

projected vertically into the steam - space.
Within some or all of the sections B® are ar-

l

ranged a series of thin metal plates, prefer-

ably in the form of tubes ) of different di-
ameters and located one within the other, as
represented in Figs. 3 and 4, said tubes b be-
ing properly supported and held apart, as
by a transverse bolt )’ and collars or washers
0% so as to maintain them in proper relative
positions and prevent longitudinal displace-
ment.

In order to obtain increased surface: area,
some or all of the tubes b are corrugated, pref-
erably longitudinally, as shown. Thus in
the example given alternate tubes b of the
series are corrugated.

Lo facilitate and permit an equal circula-
tion of water within the tube B during its pas-
sage therethrough and to equalize the flow,
the several tubes b, which serve to divide the
interior of the conduit into a series of pas-
sages, are perforated or provided with open-
ings 0% care being taken to form clean-cut
openings in the walls of the tubes D, 0 as to
prevent interference with the free circulation
of the water or afford places for the lodgment

0f sediment.

It is not always desirable or necessary to
provide the conduit B with the internal longi-
tudinal partitions or pipes b throughout its
entire length—as, for example, when feeding
cold water the tubes b may be omitted in the
tfront or induction end of the conduit, or up
to a point where the scale-producing material
beging to be deposited, which point is not
reached until the water has attained a certain
degree of temperature, depending somewhat
upon the character or quality of the water
used; nor is it necessary that the feed-water
should be retained within the conduit B be-
yond the point at which it has been deprived
ot 1ts scale-producing materials. Hence one
or more additional or supplemental discharge-
pipes may be located at suitable points in the
length of the conduit.

Having described the preferred form of em-
bodiment of my invention, I will now explain
1ts purposes, functions, and capacities.

The internal diameter of the conduit B is

very much greater than that of the feed-pipe
B’. Hence the stream of water passing

through it moves with much less velocity and
In a larger volume, thereby permitting the
heavier particles or sediment to settle within
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the conduit. As the stream of -water flows
through the conduit, its temperature grad-
ually inéreases until, when it reaches the
discharge office or pipe, it has attained very

nearly the temperature of the water within
As the temperature 1is thus

the boiler.
raised, the scale producing materials 1in

- the water are liberated or rendered active.

TO

Ordinarily the water is discharged into the
boiler while in this condition, and as a result
the active scale-producing materials at once
attack the exposed surfaces of the interior of
the boiler. Itiswith a view to protecting the
interior of the boiler by localizing the action
of the scale-producing materials and confin-
ing them within the conduit I3 that I intro-

~duce the thin corrugated tubes b within the

- conduit, thereby presenting a large surface
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area of metal to the direct action of these

active seale-producing materials, so that the

Jatter will be withdrawn from the water be-

fore it is discharged into the boiler. The
stream of water flowing through the conduit
is subdivided by the tubes b and distributed
over the surface of the latter in a manner to
facilitate the formation of scale thereon or
the deposit of the scale-forming substances,
so that when the water emerges or 18 dis-
charged into the boiler it will have been de-
prived of these active elements and be ren-
dered practicallyinert sofar as the formation
of scale is concerned. By perforating the
tubes not only is the flow of the water equal-
ized, but the surface area exposed to the di-
rect-action of the water is increased.

When it is desired to clear the conduit of
sediment, a valve in the feed-pipe, such as is
ordinarily employed therein for a blow-off,
is opened and the steam permitted to blow
through the conduit, and as there 1s a clear
passage provided throughout the length of
said conduit and the tubes 0 are held apart,

as described, there are no corners or de- |
pository formed wherein the sediment can

find lodgment and protection from the blast
of steam.

In the course of time the scale which at-

taches to or is formed upon the surfaces of

the tubes b, unless removed by being blown
out or otherwise, may interfere with the proper
action of the device, and it will hecome neces-
sary to clean the surfaces mechanically or
renew the pipes. Thiscan readily be accom-
plished by removing the sections B one or
more at a time,and cleaning the pipes b or
inserting new ones, and the latter can be ac-
complished at slicht expense and with the
expenditure of but little time and labor, as
said pipes are made of thin sheet or plate
iron and are readily detached and inserted by

the withdrawal and reapplication of the bolt.

or bolts b’. |
With a view to protecting or preserving the

outer tube or wall of the conduit I make the

sections of galvanized iron, the zine or lead or
both of these metals contained in the coating

‘acting as a preventive or at least retarding |
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the formation of scale on the surface of the
tube. o

Having thus described my invention, what
I claim as new 18— A |

1. The combination, with-a steam-boiler, ot
a conduit B, located within the boiler, con-
nected to the feed-water pipe, and having a
discharge pipe or orifice within the boiler,
said conduit being provided with a series of
tubes arranged within and extending longl-

tudinally thereof, substantially as described.

9. The combination, with asteam-boiler and
a conduit B, horizontally disposed within the
boiler and connected to the feed-pipe at one
end and provided with a discharge-pipe at

‘the opposite end above the water-line, of a

series of corrugated tubes open at both ends
and contained one within another, said tubes
being longitudinally disposed within the con-
duit B, substantially as described.

3. In combination with a steam-boiler and
the feed-pipe thereof, a conduit B, connected
to the feed-pipe and provided with adischarge
above the water-line, said conduit being com-
posed of a series of separate pipes or seetions

| detachably secured together, and one or more

of said sections provided with a series of open-
ended corrugated tubesheld in position within
and longitudinally of the section by a trans-
verse bolt, with spacing devices for holding
the several tubes separated, substantially as
and for the purpose set forth.

4. The combination, substantially as de-
seribed, with the boiler and feed-pipe, of the
sectional conduit B, composed of a series ol
outer pipes or sections provided with non-
scaling surfaces and a series of removable 1n-
ternal tubes or plates composed of materials,
such as iron or steel, for which the scale-
forming materials contained in the water
manifest an affinity, as and for the purpose
set forth. |

5. The combination, with a steam-boiler
and with the feed-water pipe, of a conduit 5,
provided with a discharge-pipe opening within
the boiler, said conduit being composed of an
outer tube and a series of inner tubes ar-

‘ranged one within another and disposed lon-

oitudinally of the outer tube, said inner tubes
being open at both ends and perforated, as
and for the purpose set forth.

6. In a conduit for conveying and healing
the water and delivering the latter info a

boiler, an outer tube and a series of inner

tubes arranged one within another, said inner
tubes being composed of corrugated and per-
forated plates open at both ends and held in
place within the outer tube, a transverse bolt
passing through all of the tubes, with devices
interposed between the inner tubes to hold
them apart, substantially as and for the pur-
pose set forth. | |

BENJAMIN F. FIELD.

- Witnesses:
THOMAS DURANT,
E. D. SMITH.
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