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0 all whom Tt may concerre:

Beit known that I, RICHARD SCHULZ,a sub-
ject of the King of Prussia, German Emperor,
residing at Berlin, Germany, have invented
certain newand useful Improvementsin Feed-
Water Heaters; and I do hereby declare

scription of the invention, such as will enable
others skilled in the art to which 1t appertains

to make and use the same, reference being
had to the accompanying drawings,and to let- |

ters and figures of reference marked thereon,
which form a part of this specification.

This invention has relation to feed-water
heaters for steam-boilers; and it has for its
object a construetion wherebv the feed-water
canx be heated to or approximately to the tem-
perature of the boiler-water before it reaches
the latter and also whereby such feed-water
is freed from impurities, whether solid—as,
for instance, salts liable to form boiler in-
crustations—or liquid, as oil or grease.

That myinvention may be f ully understood
I will describe the same in detail, reference

being had to the accompanying drawings, in

which I have illustrated my improved feed-
water heater in connection with the upper:
boiler of that type of steam-generators hav-
ing such upper boiler and one or more lower
boilers connected with said upper boiler by
means of a series of water-tubes (not shown
in thedrawings) and by means of a water leg
or legs, (partly shown in said drawings,) the
type of boiler being well known and examples
of such shown in my applications for Patent,
Serial No. 15,390, filed May 3, 1900, and Se-
rial No. 19,727, filed June 9, 1900. 1 do, how-
ever, not desire to limit the use of the heater
and purifier to this type of. steam-generator
nor to its location within the boiler of any
type of generator, as it will be obvious from
the description which follows of the construec-
tion and function of said heater and purifier

- that it may be used in conjunction with any.
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type of steam-generator and may be located
either within the steam-space of the bolier
or, if sufficient steam-space 18 not available,
partly within said steam-space and partly
within the water-space, or said heater and
purifier may be located in a suitable chamber
externally of the boiler and adapted to be

supplied with boiler-steam,in which case such |

the |
following to be a full, clear, and exact de-

-other boiler-head.

:a,ny desired manner.
supported from suitable angle-brackets se-

heater may be used for supplying feed-water
to a multiplicity—ai. e., a battery—of boilers,
for instance.

- Insaid drawings, Figure 11is a longitudinal
section of the upper boiler of that type of
water-tube steam-generators havingan upper
and one or more lower boilers,illustrating my
improved feed-water heater and purifier also
in longitudinal section. FIig. 2 1s a cross-
section taken on line v v.of Fig. 1, looking in
the direction of arrow. Fig. 3 is a plan view
of the lower body of the heater, the upper
body having been removed; and FKigs. 4, 5,
and 6 are vertical transverse sections taken,

respectively, on lines w w, & «, Y Ys and z P"

of Fig. 3.
The feed-water heater and pumﬁer H, when

Jocated within a boiler, as shown in Figs. |
and 2, and if ‘the Velt,lca,l diameter of q&ld_

boiler a,dmlts of this, is preferably arranged
wholly within the steam—bpdce and is of such

cross-sectional area as to be readily intro-
duced or removed from the boiler through

the manhole usually provided in one or the

shown this manhole 2 in the front hedd of the

boiler B. The length of the heater may of
course vary with the length of the boiler, but

should be sufficient to admit of  the hea,tinw
of the feed-water to or about to the tempela-

ture of the boller-water,
The heater may be secured in the boiler in
Its rear end may be

cured to the rear boiler-head b while the for-

ward end of said heater may be supported

from cross-braces or, as shown, from a hous-
ing open at front and top for the float F, that
eontrols the supply of feed-water to the
heater, said float being mounted on the long
arm of a bell-ecrank lever L, the short arm of
which is connected by a rod R with the feed-

‘water-supply controlling-valvein pipe P, hav-

ing delivery branch P'.

The feed-water heater H consists of a cas-
ing having an upper and lower body con-
nected towether and divided into an upper
receiving “and preheating chamber 7 and a
lower hea,bmw and delivery chamber A’ by a
forwardly-melmed cross-partition p, extend-
ing from the rear wall 3 of the upper cham-
ber h nearly to the front wall 4 of the heater,
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a revelsely -inelined cross-partition p’ being

provided and extending from the front W&ll_

of the heater some dhbanee over the parti-
tion p, as shown in Fig. 1, so as to guide the
feed-water supplied to said cha,mber h to
chamber &'. These cross-partitions p and p’
are eoncave-ghaped in cross-section, asclearly
shown in Figs. 4, 5, and 6, and 1n the lateral
walls at the rear end of the heater below the
cross-partition p and also in the rear end wall
of the upper chamber A’ are ports p* for the
admission of steam below and above said par-
tition, which is thus highly heated and there-

fore heats the feed-water supplied thereto.

In order that the feed-water may be more
readily and thoroughly preheated on its ad-

mission into the heater-chamber A, the feed-
‘pipe P enters the heater through an open-

ing in its front wall and extends along the
roof of said chamber i to its rear wall, that
portion of pipe P within the chamber being
provided with numerous pertorations, as
shown in Fig. 1, so as to deliver the feed-
water over the full length of the cross-parti-
tions p and p’ in the form of spray, and as
cross-partition p does not extend to the front
wall 4 the chamber A, as well as the chambar
h', above the feed-water level in the latter
are constantly filled with boiler-steam. Ob-
viously the feed-water supplied to the cham-
her 7 in the form of spray at once takes up
the heat fmm the steam, and as the parti-
tions p and p' are heated by steam the feed-
water and water of condensation flowing in a
comparatively thin stream over sald de‘tl-
tions is further heated betore it reaches the

- chamber /'

‘The heater-casing is of greater depth at its

. forward end than at its rear end and has a

40

shallow rear extension H', into which the rear

wall of chamber h dips, so as to allow the wa-

_ter from chamber /' to flow under said rear
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- dinally into a number of channels ¢ ¢’ ¢? ¢?,
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wall and into said rear extension, from which
sald water overflows into the boiler. The lat-
eral walls 5 of the rear extension H' there-
fore determine the level of the water in the

‘heater-chamber /', and the depth of the over-

flow extension can be varied according to the
conditions of use.
The heater-chamber /' is divided longitu-

extending from the delivery end of partition p
to the rear wall of the overflow extension ',
as shown in Figs. 1 and 3.
channelsisformed by two vertical partitions )
and 6, rising above the level of the water in
chamber A’, while in the overflow extension

H' said partitions are of the same height as

the lateral overflow-walls and may,if desired,
be dispensed with in so far as said extension

18 concerned.

- By means of the construction described I
provide between each two channels ¢ ¢’ and
¢ ¢® a steam-chamber open at top, to which
the boiler-steam in chamber A2’ has free ac-
I furthermore provide means for re-

Each of these .
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ward end of the heaterto the overflow exten-
sion and for arresting impurities carried 1nto
chamber /' by the feed-water. This I ACCOMm-
plish by interposing in the channelscc' ¢*c’a
certain number of baffle-plates or cross-par-

titions 7 and 8, arranged at suitable distances

apart in such a manner as to compel the

feed-water to flow alternately upward and

downward or take a vertical zigzag course
from the forward to the rearend of bctid chan-
nels. The baffle-plates 7, ag shown in Figs. 1
and 3, have an upper for wmdly-melmed fo-
raminousextension 7* and do not extend quite
to the bottom A?of the heater, thus leaving a
clear space along the full length of the bot-
tom of each said chaunels ¢ ¢’ ¢* ¢°.

The object of the described construction is,
first, as stated, to retard the flow of water
flom the forwa,[d end of the heater to the

overflow extension, so as to admit of a thor-

ough heatingof the feed-water before it passes
into the boiler; second, to arrest oriuntercept
solid impurities and allow them time to sub-
side and settle along the bottom of the afore-
said channels; third, to intercept and arrest
such lighter impurities as may float on the top
of the water in chamber A', as oil, grease, or
other light impurities, and, fourth, to admit
of the ready removal of such impurities. IHor

the last-named purpose I provide at the for-
ward oz deeper end of the heater a purge-pipe

P?, having a suitable stop-coeck, which when
opened whlle steam is being genemted the
latter will blow the contents of the heater
out through said pipe, as will be readily un-
derstood. Practice has demonstrated that
the wredter proportion of the impurities will

| Settle in'the deeperreceivingend of the heater

' H, where the greater portion of the lighter

most sections being

'01_' floating nnpurltles will likewise colleut
these deposits and floating impurities dimin-

ishing in quantity from baffled seatmn to bat-
fled section of the channels ¢ ¢’ ¢ c3, the rear-
practically £y ee from
such impurities, S0 that the fecd-water will
reach the boiler in a practically pure state,
thus minimizing the formation of boller in-
crustations. .

From what has been said it will not be dif-
ficult to understand that the feed-water will

reach the boiler at the same temperature as

the boiler-water, or at about 200° centigrade,
under a boiler - plessure of fifteen mmos-
pheres.

The operation of the feed—water heateris an
automatic one and requires no supervision.

Having thus deseribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. A feed-water heater and purifier, com-
prising a closed shell or casing divided longi-
tadinally into superposed ehambers in com-
munication with each other at one end of the
casing, an outlet for the lower chamber at the
opposite end of said casing above the bottom
thereof, means for sunplwnw feed-water to

tarding the flow of water from the deeper for- | the upper chamber, means for baffling the di-
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rect low of water through the lower chamber,
and ports at the delivery end of the casing,
for admitting steam to both chambers; in
combination with a steam-chamber in which

said heater and purifier 18 coutamed for the ]

- purpose set forth.
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2. Thecombination with asteam-boiler,of a

feed-water heater and purifier located who]lv'

or partially within the steam-space of said
boiler and comprising a closed shell or casing
divided lon mtudmally into Ssuperposed eham-
bers communicating with each other at one
end, an outlet for the lower chamber at the

0ppo-.1te end of the casing above its bottom,

ports at the latter end a,bove the normal wa-
ter-level in the casing admitting steam to
both chambers, a water-feed pipe extending

~into the upper chamber, and means for baf-
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fling the direct flow of the water through the

lower chamber, for the purpose set torth.

3. The combination with a steam-boilerotf a
feed-water heater and purifier located wholly
or partially within the steam -space of the
boiler, and comprising a closed shell or casing
lelded lon u“ltudmally into superposed cham-
bers in communication with each other at one
end, an outlet for the lower chamber at the
opposite end and above the bottom of said
casing, ports at the latter end above the
normal water-level in the casing admitting
steam to both chambers, a perforated feed-
pipe extending the -full lenﬂ'th of the upper
chamber, means for baffling the direct flow of
water throu ¢h the lower (,h.a,mber and means
for blowmﬂ' sedimentary matter out of the
latter chamber, for the purpose set forth.

4, Thecombination with a steam-boiler,of a
feed-water heater and purifier located wholly
or partially within the steam-space of the
boiler and comprising a closed shell or casing
divided longitudinally into superposed cham-
bers in communication with each other at one
end, an outlet for the lower chamber at the
opposite end and above the bottom of said
casing; ports at the latter end above the nor-
mal water-level in the casing admitting steam
to both chambers, a perforated feed-pipe ex-
tending the full length of the upper chamber,
means controlled by level variations in the

“boiler and controlling the SUpply of water to

ing the direct
for

the heater and means for baifl

ftow of water through the lower cham ber,
the purpose set forth. |

5. A feed-water heater consisting of a cas-
ing of greater depth at one end than at the
other and having an overflow extension at the
end of least depth, said casing divided into
upper and lower chambers in communication

r
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with each other at the end of greatest depth,
a perforated feed - pipe extending the full

length of the npper chamber, a guide extend-

ing from the forward end of said chamber
over the intercommunicating space between
the two chambers and over the floor of the
upper chamber, means for admitting boiler-
steam to both chambers, and means for re-
tarding the flow of water through the lower
chamber to the overflow extension, for the
purpose set forth.

6. A feed-water heater having upper and
lower chambers in communication with each
other at one end, and outlet for and at the
opposite end of the lower chamber, said lower
chamberdivided into cireculating-channels ex-
tending from end to end of the chamber, bafiie-
plates in said channels arranged to form a eir-
cuitous passage and a clear passage along the
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floor of the chamber, means for feeding water

to the upper cha,mbel means for admitting
steam to both chambels and a purge- plpe
opening into the lower chamber at its receilv-
ing end, for the purpose set forth.

7. A feed-water heater having upper and
lower chambers in communication with each
other at one end, an outlet for and at the op-
posite end of the lower chamber, said lower
chamberdivided into circulatin ﬂ'-cha,nnels ex-
tending from end to end of the chamber, a
heatmfr chamber between each two channels,
baﬁie-plates in said channels arranged to form
a circuitous passage and a clear passage along
the floor of the chamber, means for feeding
water to the upper chamber, means for admit-
ting steam to both eha,mbels and a purge-
pipe opening into the lower chamber at its

receiving end, for the purpose set forth.

S. A feed Water heater having upper and
lower chambers in communication with each
other atone end, an outlet for the lower cham-

ber at the opposite end, means for feeding

water to the upper chamber, means for sup-
plying steam to both ch&mbers said lower

chamber divided into channels by heating-

chambers open at top and extending from end
to end of said lower chamber, and means for

| maintaining the level of the waterin thechan-

nels below the open end of said heating-cham-
bers, for-the purpose set forth.

In testimony that I claim the foregoing as
my invention I have signed my name 1n pres-
ence of two subscubmcr witnesses.

RICHARD SOHULZ

Witnesses:
MAaXx. C. STAEHLER,
HENRY HASPER.
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