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To all. whom it ma Y concern:

Be it known that I, GEORGE- B. FIDLD A
citizen of the United Stafres, residing at New
York, in the county and State of New York,
have invented certain new and useful Im-

plovements in Feed-Water Heaters and Puri-

fiers, of which the following is such a full,
cleal and exact descnptmn as will enable

any one skilled in the art towhich it appertains
to make and use the same, reference being
had to the accompanying chawmﬂs fmmmn.

part. of this Specification.

The object of my mventlon 1s to 1)111 1fy the |
 feed-water in an effective manner before it
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passes into the boiler, and &lso to heat’ the

same by waste heat.
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The invention consmts in a feed-water puri-
ﬁe]. of novel construction that is located en-
tirely within the boiler, and also of a novel
form of heating device, preferably located in
the smoke-box of a locomotive, and in the
combination of these two devices, as wellasin
certain detailsof construction, whlch willnow

be set forth, and then p&f['tl@lﬂ&l ly pointed out
in the clmms making a part hereof.

I have shown my mventlon as applied to a

- locomotive-boiler, but do not wish to be con-
fined to the same, as the 11went1011 can be
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used with other boﬂers

Figure 1 is a longitudinal vertical section
of a 10(301110131\?@-1301161 on the line 11 of Iig.
2, having my invention applied thereto. I‘w
9 1S a Sectlonal view on the line 2 2 of Fig. 1

- Fig, 8 is a longitudinal horizontal sectmn on
35

the line 3 3 of I‘w_ 2—that 18, showing the top

of the boiler removed. Fig.- 4 isan elevatiou '
Figs. 5 and 6 are transverse sec- |

of a detail.’
tions on the lines 5 5 and 6 6, respectively, of
Fig. 8. Fig. 7 18 a horizontal longitudinal
section of a portion of my purifier on an en-
larged scale. Kig. §1s a longitudinal section
of another portion of my purifier on an en-
larged scale. Fig. 9 shows the sheet metal
which is used in the puri ier beforeitismade
into a coil, as shown in Figs. 5 and 8; Fig. 10,

A Cross- secmon of the lattel on the 11ne 10 10'

_ of Fig. 9.
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The same ﬁn*ures of 1efelence mdicate the'

same parts throunhout the various views.
- I will first describe my purifier, and after-
ward set forth the heating apparatus, prefac-

‘ing the same with a general description of the

| nous passage.

- be regularly spaced one from the other.

) boi]er, S0 as to malke plain how the apparatus

1s applied.

10 1s the shell of the ordinary locomotive-
boiler, and 11 are the fire-tubes located within
sald boﬂel, and 12 is the Smoke—bcm in front

iof the boiler.

- 13 1s the steam-dome, and 14 the dry-steam
pipe: that passes through the top'of the boiler
from the steam-dome to the top of the smoke-

box, where it branches into two pipes 15 15,

that pass diagonally down through the smoke-
box to steam-chests applied to each cylinder.
16 is the fire-box of the locomotive.
- T'he fire-tubes 11 support the purifier, the
same being located between said fire-tubes and
the dly-steam pipe 14.

17 are preferably boards which I plaee
upon the fire-tubes to support the purifier.
- 'T'he purifier is madeup of pipes18 of sheet

‘metal, which are adapted to be inserted in

each other like. stove-pipe, to make a contin-
The outer end of the last sec-
tion 18 18 left open, so the feed-water can
pass into the boiler. Any number of these
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sections can be put together, so as to make a

purifier of any length, and any number of
lengths may be joined together, as shown in
Fig. 3, making a purifier of any number of
turns, the one returning upon the other either
longitudinally or transversely of the boiler.

19 18 the feed-water pipe, which passes
through a casting 20, which is placed over the
end of the punﬁel ‘Within the purifier may
be placed a coil of sheetmetal 21 for the pur-
pose of arresting the sediment as the feed-
water flows through the purifier. The sheet-
metal coil 1s made by taking a piece of sheet-
iron and coiling it spirally and inserting it
into one of the sections 18. The feed—watel
passes through the space between the coils of
the sheet-iron. In order to regularly space
the coils of the sheet metal and hold the coils

1n their proper position, I cat the sheet-metal

plate 21, as shown in Fig. 9, leaving lips 40
projecting about one-fourth of an inch, so
thateach succeeding coil will be held from the
previous one by these lips, and the coils will
The
coil of sheet-iron is preferably made a little
shorter than the cylindrical section 18, so
as toleave a space 22 between the coil of sheet-
iron and the succeeding section 18, which
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may be filled with scrap-iron 23,o0r any other
suitable substance to arrest the sediment.
Any number of coils of sheet-iron may be
placed in the differentsections of the purifier
and any quantity of scrap-iron can be used
in the purifier. 1 prefer, however, to use all
sheet-iron or all scrap in the purifier, al-
though they may be alternated. 1 use this
sheet-metal coil and the scrap-iron for the
reason that metal surfaces have a strong af-
finity for the scale-making particles and sed.i-

- mentinwater, which will naturally be attract-
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ed and adhere to all metal surfacesover which
they pass. By these expedients I expose
more metal surface to the feed-water in its
passage through the chambers than is ex-
posed by the entire internal surfaces of the
boiler and fire-tubes,and I thus arrest the sedi-
ment and scale-making particles by the metal
surfaces in the purifier before they reach the
water 1in the boiler.

At the end of each length of the purifier is
a casting 24, provided with two rims 25 25 for
receiving the twoends of theadjacent lengths
of the purifier, as shown in Fig. 7.

A purifier such as I have described can be
manufactured at very small costand is easily
replaced. The coil of sheet-iron, should it
become filled with sediment, may be taken
out and a new sheet-metal coil inserted in lieu
thereof. So also the scrap-iron may be re-
moved and replaced with fresh scrap.

The purifier 1s made of very light metal, as
the pressure inside and outside of the puri-
fier is nearly equal, and need only be con-
structed to withstand the difference of pregs-
ure between the pressure in the purifier and
that in the boiler.

The purifier should preferably be about
three-quarters submerged in the water in the
boiler, leaving about one-quarter of the same
extending into the steam-space.

The purifier, being in sections, can be
readily inserted in the boiler and easily with-
drawn therefrom through the man-hole of
said boiler.

Before the feed-water passes into the puri-
fier I design to have it pass through a coil of
pipe located in the smoke-box in order to heat
the same. I do this as a matter of economy
to utilize the waste heat in the smoke-box,
and also toraisethe temperatureof the water
in order to cause the sediment to be precipi-
tated, which takes place more readily when
the water is at a high temperature.

I wish to state here that I do not c¢laim to
be the first to put a coil of pipein the smoke-
box in order to utilize the waste heat; butmy
coil 1s arranged differently from any coil now
in use, and 1s also used in connection with my
purifier, which combination is, so far as I am
aware, a new one.

be arranged upon one or both sides of the
smoke-box and attached to the shell of the
same between one of the dry-steam branch
pipes 15 and said shell. The advantage of this

The coiled pipe referred |
to is designated by the number 26, and may

408,605

arrangement 1s that it leaves the end of the
boiler unobstructed for cleaning the boiler-
tubes, whereas when the coil is arranged
across the smoke-box it obstruets the clean-
ing of the boiler-tubes. -

27 is a pipe that connects with the lower
part of the coil, and passes across the front
and lower part of the smoke-box to a three-
way connection 28. (Shown on an enlarged
scale in Fig. 4.} The three-way connection 28
opens atits lower end into a pipe 29, that runs

along the side of the locomotive, and is con-

nected with the pump in the engineer’s cab.
30 is the blow-off connection of the three-
way connection 28, which is controlled by a

~valve 31, that is governed by a rod 32, that

passestothe engineer’scab. Within thisthree-
way connection 1s a valve 33, which, when the
pump is In operation, is normally open, the
water passing through the same from the pipe

29 to the pipe 27 through the coil of pipe 26

to the purifier. When the current is re-
versed by opening the blow-off and stopping
the pump, the valve 33 closes and the water

passes from the pipe 27 directly through the

three-way connection 28 to the blow-off con-
nection 50, taking with it the sediment de-
posited in the purifier and coil-pipe 26. Upon
the other side of the locomotiveistheinjector-
pipe 34, communicating with a three-way con-
nection 28, constructed in every respect simi-
lar to that formerly deseribed.

30 1s also a blow-off pipe opening into the
three-way connection 28, and is controlled by
a valve 36, governed by a rod 37, which passes
to the engineer’s cab, as before explained.
When the pump stops operating the injector
will force the water through the three-way
connection 28 and coil of pipe 26 to the puri-
fier. T'his is brought into operation when the
locomotive is standing still and the pump is
idle.

Another feature of novelty of my invention
18 the circulating-pipe 38, which is connected
between the pipe 27 and the coil of pipe 26.
This pipe is designed to create a water circu-
lation within the coil, and prevents undue
heating of said coil when the engine is at a
standstill.

By providing the apparatus with a heating-

coll and delivering the feed-water to the puri-

fier at a high temperature, I arrest the greater
part of the sediment in the first section or two
of the purifier, and these sections are perhaps
the only ones that need ever to be replaced.
Any other means of heating the feed-water
betore it 1s delivered to the purifier could be
used without departing from my invention.

Having fully set forth my invention, what 1
~desire to claim and secure by Letters Patent

of the United States as my invention is—

1. A purifier for feed-water, made up of see-
tions of sheet-metal pipe joined together and
having in one or more of said sections a coil
of sheet metal for arresting the sediment.

2. Afeed-water purifier for boilers, made up
of sections of sheet-metal pipe, having in one
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- or more sections a coil of sheet metal and

- jacent lengths of the feed-water purifier to-.
gether, in the manner described.

10

20

scrap-iron for arresting the sediment.
3. The eombmatwn to form a feed-—w&tel

i‘.puuﬁer located wholly within the boiler, of

cylindrical sheet-metal pipes 18, joined to-
gether in the manner described, one or more
00115 of sheet metal located in the sections of
said purifier, and castings 24, joining the ad-

4, A feed-water heater consisting of a coil

of pipe arranged within the. smoke-box of a

locomotive a,ncl having a water-circulating
pipe 38 connected to the upper andlower par ts
of the coil, for the purpose described. .

5. The eombmatmn with a locomotive-

boiler, of a feed-water p1111ﬁe1 located wholly
mthm said boiler, a coil of pipe communicat-
ing with said purlﬁel arranged in the smoke-
box of said locomotive in the direction of the
length of the same between one of the steam--
pipes and the shell of the smoke-box,a water-
. eueulatmn plpe 38, connecting the upper and

lowel part of said coil of pipe together, and a

feed-water connection, 5ubstant1ally as and

for the purpose deseubed
6. The combination, with a locomotive-
boiler, of a feed-water puuﬁel located wholly

- W1th111 sald boiler and made up of sheet-metal

pipes having one or more coils of sheet-iron
therein, tog ethel with scrap-iron,-a coil of

pipe located within the smoke-box communi-

cating with said purifier, a circulating-pipe
connectmn* the upper and lower part of the
colls tog ethel a pump and injector connection

opening into said coil, and blow-offs controlled

In the manner deseribed.
In testimony whereof I have hereunto set

‘my hand and affixed my seal, this 26th day of

November, in the presence of two subscribing
‘witnesses. *
. GEO. B. F_IELD. (L. 8.]
- Witnesses: ' '

A. C. FOWLER,
M. S. REEDER.
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