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cand in Spain Au-

1o all whom it may concermn:

Be 1t known that I, Louis DE NAEYER, &
subject of the King of the Belgians, and a resi-
dent of Willebroek, Belgmm have invented

5 new and useful Improvements in Heating
Feed-Water for Steam-Boilers, of which the
following is a specification, reference being
had to the accompanying drawings. |

Myimprovements areapplicableto all kinds

10 of steam-boilers, and have for their object to
provide for the introduction of the feed-water
and the discharge of steam in such a manner as
to separate, on the one hand, the steam from
the water which 1t tends to carry away, and,

15 on the other hand, the water from the incrust-
Ing substances which it contains, and which it
should deposit in parts of the boiler which
can be easily cleaned and are not subjected to
the direct action of the flame. To obtain

20 these two results, I commence by intimately
mixing the water and steam. I then cause
them to circulate in such a manner that these
two fluids must separate from each other, and

the caleareous substances which have become ;

25 1nsoluble will be compelled to settle down In
very accessible parts of the water-chambers.
In the annexed drawings, Figure 1 is a side
elevation of a steam-boiler "md connections
embodylng my invention. Ifig. 2 1s a similar
30 view 1llustrating a modlﬁeatlon in the ar-
rangement and location of parts. Fig, 3isan
end elevation of a steam-boiler and furnace,
and Fig. 4 is a longitudinal section of the
same, 1liustrating turther modifications of my
35 Invention, Ifigs. 5, 6, and 7 illustrate other
modifications, hereinafter deseribed, and
which are especially adapted for boilers of
ogreat power. Kig. S shows a modification in
the arrangement of the pipes which establish
10 communication between the collectors, the
reservoirs, and the feed. Ifigs. 9 to 12 illus-
trate an arrangement of devices for applica-
tion to existing boilers to facilitate the depo-
sition of calcareouns substances without re-
45 quiring any change in the feed. Figs. 13, 14,

and 15 show other additions to existing boil-
ers for feeding water into the current of steam

Figs,

and sepqratuw caleareous substances.

| 16 to 19 show myinvention applied to boilers
~of small power.

50
Fig. 1 shows a chief arrangement applied to
one of my multitubular boilers, and 1n whieh,
as in the following arrangements, my conic
joints are used throughout. The steam, pass-
ing from the collector C, enters the pipe 'L,
which may be either at the exterior or in the
interior of the steam-reservoir I3, and which
conducts the steam to the top of the separator
S, into which the pipe T extends nearly to the
bottom of the sheeb-metal vessel A. The feed-
water is here introduced through the pipe ¢,
and rises to the crown B B’ over which 1t
lows into the fannel ¢’ ¢/, conveying it into
the depositing-chamber D, where 1t rises to
the crown I If, placed at the same height as’ 05
the crown B B, Around this crown E Fis
arranged an annular channel, G 11, from the
exterior of which the pipe ¢ extends 1nto the
steam-chamber R, whence the water descends
through the pipe t” to the lower collector of 70
the series of tubes., The flow of the water
from the feed-pipe ¢ to this collector is clearly:
indicated by dotted arrows. The tlow of the
steam 1s indicated by full arrows. Adfter hav-
ing traversed the whole quantity of water con- 73
tained in the vessel A thesteam passes through
the annular section, which remains free, be-
tween the crown B B and the cap Ix,and thence
passes into the steam-chamber R through the
pipe T, which extends vertically downward 8o
into the interior of thischamberin sucha man-
ner that the water carried away by the steam
is projected downward by virtue of 1ts inertia,
and will mix with the water which fills the
bottom of the reserveir, while the steamn pass- 85
ing toward the dome 1is compelled to change
its direction. It will be readlly understood
that the water in the vessel A, being continu-
ally traversed by the whole quantity of steam
which the boiler generates, must attain the go
temperature of this steam when 1t enters the
chamber D, where, being inalmost a complete
state of repose, 1t must permit 1ts incrusting
substances to deposit at the bottom of this
chamber, whence they can be removed as often g5
as desired by the blow-oif valve P.

55




Fig. 2 represents a modification of the pre-

- ceding arrangement. Thedepositing-chamber

~ boiler. The steam leaving the collector C-

10

D 1s placed in front of the boiler and the

steam-dome at the rear thereof. The pipesT

and t’ are thus considerably shortened andthe

feeding takes place at the forward part of the

passes into the separator S before it arrives in
the reservoir R. -

Figs.3and 4rep .reseu_t another arrangement,
likewigse applicable to one of my inexplosive

~boilers. Thesteam-chamber R is divided into
- two parts, R' R”, by the partition ¢ b ¢. The

20

25

30

35 .
~the bottom of the reservoir R’, where they re-

16

steam passesinto the chamber R', coming from
thesteam-collector C,through the pipe T, which
opens under the funnelwat the end of the feed-
pipe t. The steam thus encounters the thin
sheet of water which flows over from this fun-
nel, mixes intimately with it, and carries away
the particles of water through the entirelength

of the chamber R’. The inertia of the water

carries these particles beyond the extremity
¢ of the partition b ¢, while the steam, to
reach the dome and the orifice M in the latter,
must pass back through the chamber R”. Im-
mediately behind this extremity ¢ is a depos-
iting-vessel, D, where the water in a state.
of rest deposits the greater portion of its
incrusting substances (which are removed
through a blow-off valve) before entering the
pipe ¢, which is connected with its branches
to the pipes ¢, leading to the lower collector
of the series of tubes. The particles of water
which have not been carried away to the ves:
sel D deposit their incrusting substances at

main in the state of mud,and are earried away
into D by the movement of the water when
this vessel is cleaned. | |
Figs. b and 6 represent a more complete ar-
rangement than the preceding, especially ap-

plicable to boilers of very great power. There

- are twosteam-reservoirs. The first, R,receives

45

50

53

e

the steam directly from the collector C through.
the pipe T, which extends internally or exter-
nally to near the rear extremity of the reser-
voir. In this pipe T is a chamber, I,, into

which opens the extremity v of the feed-pipe

t. The water which flows over from this
extremity is carried away by the steam to
the end of the reservoir above the deposit-
ing-vessel D, where the water, whose tem-
perature has necessarily been raised to that of
the steam when mixing with it, deposits a
large portion of the substances which have be-
come insoluble. At the opposite extremity—
that1s tosay,at the forward partof the boiler—
the twosteam-reservoirs communicate through
the pipe V in such a manner that the feed-
water, in order to enter the reservoirs R’ R”,
must pass through nearly the entire length of

the reservoir R/, and continue to deposit in

the latter the substances which are not retained
in the vessel D. The water must afterward
move to the rear, passing above the second

370,010

branched from the pipes ¢”, which descend to
the lower collector of the series of tubes. 1f
will therefore deposit in this vessel D’ and all
along the chamber R’ the substances which
are not retained in the reservoir R. Thetwo

o

chambers R’ R” are separated by the partition

a be¢ and the steam which, after having passed
through the pipe T, Figs. b and 6, and returned

‘to the forward part in the reservoir R/, and
‘having next traversed the pipe Q, in order to

75

enter the part R’ of the reservoir R’ has yet

to pass along this partition a b ¢ to reach the

chamber R”, and thence the steam - port M.
The steam cannot therefore fail to separate 1n
this passage from the particles of water which

1t might otherwise carry away. |
Fig. 8 represents a modification of the ar-

rangement of the pipes which serve to estab-

lish communiecation between the collectors and
the reservoirs, as well as with the feed. The
pipe V, which unites the reservoirs, is at the

8¢

front of the latter. The steam-pipe T extends

from one extremity of the steam-collector and
recelves in a branch fixed upon the reservolr
R a horizontal feed-pipe, which is bent at its
extremity, so as to have its orifice vertical. I
have, 1n fact, recognized that it i1s 1ndispen-

Q0

sable, in order to obviate the shocks or jarsre-

sulting from the injection of water into the
steam, that the water shall leave through &
nearly horizontal orifice and in an upward
direction. It is in accord with reason and ex-

95

perience that, whatever may be the activity of -

the evaporation and feed, the arrangements
which T have described completely separate,
on the one hand, from the water anyinsoluble
substances which it contains, and, on the other

‘hand,the steam from the water which it would

otherwise carry away. The same object can
be attained by simple additions to existing
boilers, such as those represented in Figs, 9,
10, 11, 12, 13, 14, and 15.

Fig. 15 shows a simple application of the.

mode of feeding water into the current of
steam through the opening of the feed-pipe?

| in the interior of the steam-pipe T, in which

10D

105

II0O .

are provided openings «; to permit the water

carried away to fall immediatelyinto the lower

| part of the reservoir R if the steam does not

carry 1t farther. A depositing-chamber, D,
has also been added.

If1g. 14 shows the addition of a receptaele,
S,placed outside the boiler and connected with
the steam-reservoir R through a steam-pipe,
T, and with the water-pipe T”. A partition,
a «, traversed by the pipe ¢, forms in the up-
per part of the reservoir S a small steam-
chamber, into which opens the funnel % of the
feed-pipe {.- The water, heated to a tempera-

ture nearly equal to that of the steam, de-
scends through the opening ¢ of the pipe t'to

near the bottom of the reservoir S, in which

1t deposits the substances that have become

insoluble or are held in snspension. It can

pass into the reservoir R only by flowing over

11§

120

125
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depogiting - vessel, D, to reach the pipe t', | the crowns b b/, to fall into the circular chan-
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nel ¢ ¢/, which extendsaround this erown, and | blow-off valve, p, is applicd to the separator.

into which opens the pipe T”. Two man-
holes, n %', permit the reservoir S to be easily
cleaned, and the blowing-off valve p enables
the deposlted qub&tmce% to be 1emoved as
often as desired.

In Fig. 13 the reservoir S is placed 1n the
reservolr R, no other change being made.

Figs. 9, 10, 11, 12 show 4 geneml arrange-
ment designed to facilitate the deposition of
calcareous substances without changing any-
thing in the feed. Inthe arrangementshown
in Figs. § and 9 the water introduced into the
reservoir R can pass to the pipe?”, which con-
ducts 1t to the lower collector of the genera-
tor only after having traversed the pipe T,
which conduects it to near the bottom of the
reservoir S, whence it must rise again to the
pipe T to entel the pipet’. A blow off valve,

20 p, permits the removal of deposits from t.he

reservolir ». The feeding can be effected as
shown 1n Fig, 14,or directly into the reservoir
R through a pipe opening into the funnel u,
Fig. 10.

In Figs. 11 and 12 the separator S 1s hori-
zontal. The water passes through the pipe T
traverses the reservoir S, and enters at "
through- the pipe T”. The blow-off valve 1is
at p.

In Figs. 16, 17, 18, and 19 are shown simi-
lar furann'ementb to the preceding, and spe-
cially applicable to boilers of small power.

In the arrangements shown in Figs. 16 and
17 the pipe 1" extends into the interior and
to near the bottom of the separator s, while
the pipe T” leaves from the top of this recep-
tacle to convey the water to the pipet”’,which
extends downward to the lower collector. A

| The feeding 18 clfected directly into the steam- 40

reservoir R through the extremity u of the
pipe { opening 11:1t0 full steam,

In the arrangement shown in Figs. 18 and
19 the pipe T is at the exterior of the sepa-

‘rator S, from the top of which the pipe T” ¢

extend% directly to the lower collector of the
cenerator. Ior thesesmall boilers the steam-
reservoir has been placed transversely to gain
height while having a large diamecter.

T am aware of the p‘ltent to Brazelle, Au-
oust 16, 1881, No. 245,776, and Butman, July
10 1883, No. 281, 018, and do not (,I.:um the
consm uction shown therein.

What 1 claim 18— -

The combination of a boiler, a steam- reser-
voir, a feed-water pipe, a seriles of chambers
or pipes for collecting a mixture of steaw and
feed-water,chambers or pipes for circulating a
mixture ot steam and feed-water, and a de-
positing-chamber commumcatlnﬂ* with the &
feed - water pipe, with the steam- collecting

- chambers or pipes, and with the mixed feed-

water and steam-circulating chambers or pipes,
whereby the feed-water is mixed with the
steam without shocks, and the mixture of feed-
water and steam circulated to effect their sep-
aration before entering the boiler, and to de-
posit incrusting substances ab accessible
points, subsmntlfﬂly as shown and described.
In testimony whereof I havesigned this speci-
ication in the presence of two subscribing wit-
nesses. -

LOUIS DE NAEYER.

Witnesses:
(EORGE BEDE,
M. Y ASSON.
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