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UNTTED STATES

PATENT OFFICE.

ARCHIE G. HOHENSTEIN, OF NEW HAVEN, CONNECTICUT.

FEED-WATER HEATER.

SPECIFICATION forming part of Letters Pateilt No. 661,982, dated November 13, 1900.
Application filed April 3, 1800, Serial No, 11,379, (No model.)

1o all whom & may concerr:

Beit known thatI, ARCHIE G. HOHENSTEIN,
a citizen of the United States, residingat New
Haven, in the county of New Haven and State
of Connecticut, have invented or discovered

certain newand useful Improvementsin Feed-

Water Ieaters, of which improvements the
following 1s a specification.

The invention described herein relates to
certaln improvements in means for purifying
feed-water for boilers before the water passes
into the circulation of the boiler. .

To effect the separation of the solids—such
as carbonates or sulfates of lime, magnesia,
&e.—i1t is necessary to heat the feed-water to
the temperature of the water in the boiler.
Various means have been devised for this
purpose, such as heating the feed-water prior
toits being fed tothe boiler by exhaust-steam
but as the heat obtained from the exhaust-
steam is not sufficient at all times to effect a
completo separation of the solids resort has
been had to live steam taken direct from the

boiler to reinforce the exhaust-steam or to op-

erate alone in purifying the water. While
the solids can be effectively separated from
the water by the useof live steam drawn from

the boiler, such method involves the loss of

considerable nower.

The object of the present invention is to

provide for the introduction of the feed-wa-

ter into the circulating system, but insnlated |
during a portion of its traverse from the wa-
ter in the boiler, and after being heated to

the temperature of the water in the boiler to
cause the feed-water to pass through a sep-
arating-chamber which is connected to, but
out of the direct path of,the circulation, there-
by aftording opportunity for a complete sep-
aration of the solids from the feed-water.

The invention is hereinafter more fully de-
seribed and claimed. -

In the accompanying drawings, forming a
part of this speecification, Figure 1 is a view,
partly in section and partly in elevation, of
a water-tube boiler having my improvements
applied thereto. Fig. 2 is a rear elevation of

- the boiler, one of the downtakes being re-

50

moved. Fig. 3 is a view, partly in section
and partly in elevation, of the rear portion of
the boiler on an enlarged scale. Fig. 4 is a

sectional view of one of the downtakes, illus- |

| trating a modification in the manner of se-

curing the feed-water tubes in position. Fig.
5 18 a sectional view of the upper portion of
one of the downtakes, illustrating another
modification in the manner of securing the

upper ends of the downtakes; and Fig. 6 illus-

trates an alternative manmner of introducing
the feed-water into the boiler.

Although myimprovements are shown and
will be hereinafter deseribed in connection
with the form or construction of boiler form-
Ing the subjects- matter of applications for
Letters Patent Serial Nos. 5,439 and 5,440,
(1900,) filed by me February 26, 1900, it will
be understood that the improvements can be
applied to other forms or constructions of
boilers by slight changes in construction and
arrangement, which will readilysuggest them-
selves to those skilled in the art.

In the practice of my invention as illus-
trated In the accompanying drawings the
feed - water is introduced into a suitable
chamber at the upper end of the Gowntake-
pipes and passes thence by tubes 39 into
what 1s termed a ‘‘reservoir” or ‘“settling-
chamber,” which should be located in part, at
least, below the lowest point of the circulat-
ing system of the boiler—as, for example, be-
low the drum 32, which. is connected with the
lower ends of the downtake pipes or tubes.
T'he inlet-chamber for the feed-water and the
settling-chamber are connected by suitable
tubes passing through the downtake-pipes
through which the boiler circulation passes,
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sald tubes passing through suitable dia-

phragms or tube-sheets, so that the feed- .

water does not enter into the cireulation of
the boiler until after it has passed through
the settling or separating chamber into the

1 drum 32, with which such chawmber is con-

nected, as clearly shown in Figs. 1 and 8. If
desired, the feed-water may be given a fur-
ther traverse through the circulating system
by a tube through the upper steam separat-
Ing-drums 19 and 16 and the connecting-tube
13 prior to its passage through the downtake-
pipes to the settling-chamber, as shown in
Fig. 6. As the pipes or tubes through which
the feed - water passes are comparatively
small and are arranged so as to be continu-
ously in contact with water circulating
through the downtakes, the water flowing
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 therethrough will be readily raised to the
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. with a valve 45.
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temperature of the water contained in the
boiler before it passes into and through the
settling-chamber, in which the solids precipi-

tated by heat will collect and can be Te- | P

moved through suitable blow-off pipes.

A desirable construction is shown in Ifigs.
1 and 3, in which the downtake-pipes have
their upper ends formed by a shell 40, pro-
vided with a nozzle or flange seat 41, to
which is bolted the neck or nozzle 42, ex-
tending from the drum 16.

tling-chamber. This casting is preferably

made in the form of a Y, the tail 43 thereof

resting on a suitable foundation. One arm
44 of the Y-shaped stand serves as a support

for the drum 32, to which it is connected,

such connection being preferably provided

secured the nozzle 47*, extending from the

drum 32.
ceptacle for the solid matters.

for the passage of the feed-water.

lower ends of the tubes and the botfom of the

sockets, as shown in Fig. 3, or by screwing the .
lower ends of the tubes 39 into the diaphragm .

48, as shown in Fig. 4. The upper ends of

the tubes 39 pass through suitable holes in
the top of the boxes or shells 40, as shown in .
On the upper ends of these boxes or
shells are secured hollow heads 50, having
openings formed through their under sides,
said openings having sockets formed around .
them for the reception of the upper ends of

KFig. 5.

the tubes 39. These heads50aredrawn down

against the end of the box or shell 40 by suit- |

~able bolts 51, which also serve as transverse

- braces for the head.

<o

ing the lengths of the tubes 39 the seats in

the heads 50 will be caused to bear against
the ends of the tubes, and as suitable pack-
ing is interposed between the said seats and .

tube ends the drawing of the head to position

55

by the bolts 51 will form a tight joint at the
lower and upper ends of the feed-water tubes
As shown in Figs. 1, 2, and 3, the feed-

39.

~water pipe 52 is conneected by branches 93,

6o

provided with valves 54, to each of the heads

50 on the downtake- pipes.

As shown in Fig. 4, the heads 50 may be

formed integral with the boxes or shells 40,

in which case the head is provided with re-

movable caps or plates 55. These caps or

plates are secured to the heads 50 by bolts 56
.and are centrally braced by means of a bolt

57, if necessary. - When using the construe-

Thisshell is pref-

“erably connected by a tube 20* to the upper
end of the hollow casting forming the set-.

The arm 46 of the stand
forms the lower portion of the downtake and -
is provided with a flange-seat 47, to which is

The stem or tail 43 forms the re- .
Below the
flange-seat 47 a diaphragm or tube-sheet 43 .
is formed across the arm 46, and through said
diaphragm or tube-sheet are formed openings
_ The tubes
39 for the feed-water have their lower ends .
seated in sockets formed in the diaphragm 43,
a tight joint being formed either by means.
of packing-rings 49, interposed between the

By suitably proportion-

into the threaded sockets.
tight joints between the tubes and the dia-

|

tion shown in Fig. 4, it is preferred that the

lower ends of the tubes 39 should be threaded
into the diaphragm or tube-sheet 48 and that

70

the upper ends of the tubes 39 should be ex-

phragm 482, separating the boxes or shells 40

| from the heads 50. |

As shown in Fig. 5, the upper ends of the
tubes 39 pass through the diaphragm 48* into

the heads 50, and the upper portions of the

holes or openings through which the tubes

pass are enlarged and internally threaded for

the reception of the stuffing-box nuts 58.
These nuts are provided at their upper ends
with inwardly-projecting rims adapted to bear
upon the ends of the tubes 39 when screwed
In order to form

phragms 48°*, snitable packing, as asbestos,
is placed around the tubes within these
threaded sockets, so that when the nuts 53

pressed and form a tight joint around the

tubes.

anded into the openings through the dia-
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are serewed down the packing will be com-

Qo

In order to facilitate the cleaning of the

tubes 39 and the settling-reservoir, valves 45
are placed in the connections between such
reservoir and the lower rear drum, as shown
in Fig. 3.

the other forms the caps or plates 55 access

can be had to the tubes 39 in the downtake
connected to the settling-chamber isolated by

the closure of the valve 59 without interfer-

By closing one of these valves and
removing in the one case the head 50 and in

95

ing with the operation of the boiler, as the

closure of the valve 45 will remove any pres-
sure from the feed-water in the settling-cham-
ber and tubes 39. It is characteristic of my
improved constructions as shown in Figs. 3,

4, and 5 that any of the tubes can be easily

removed and others inserted by simply re-
moving heads 50 or the cap-plates 556 without
disturbing any other part of the boiler.

In order to maintain the supply of feed-wa-
ter to the boiler when the feed-tubes 59 are
out of service for any purpose, provision 1s
made by the valved by-pass 60, extending
from the feed-pipe 52 to the upper rear drum
16 to maintain a feed-water supply. "The
discharge portion of such by-pass is arranged
in line with the nozzles 42, so that the feed-
water when thus introduced will first pass
through the downtakes in the lower rear

drum 32, in which a settling of the solid mat-

ter will occur. | )
 If desired, a feed-water tube 52* may be
arranged to pass through the front upper
drum, the tube 18, and the rear upper drum
and be connected byan elbow 61 to a tube 39,
as shown in Fig. 6, said tube extending down
through the downtake to the lower rear drum.
By the removal of the elbow 61, which is at-
tached to flange-seats on the drum 16 and the
downtake 20, access may be had to the tubes
52> and 39* without disturbing other connec-
tions of the boiler. '

It is characteristic of my improvement that
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the feed-water is heated by the water circu-

lating through the boiler preliminary to the
discharge of the feed-water into the settling-
tank which is connected to one member—e.
g., the rear lower drum of the circulating
system—and that during the settling opera-
tion: the feed-water is entirely outside of the
circulating system in the boiler and is there-
fore undisturbed, permitting of the free set-
tling of solid matter.

The sediment may be removed from the
portions 43 of the settling-chambers by blow-
off pipes 62, or the portions 43 of these cham-
bers may be connected in series, so as to be
blown off simultaneously. As described and

shown in the applications referred to, the

rear lower drum is connected directly to the
lower rear headers 3 and by a series of tubes
11 to the lower front headers. These lower
headers are connected, respectively, to up-
per headers 2 and 4 by banks of tubes 7 and
5> and o and 6, extending across the combus-
tion-chamber. The banks of tubes 5 and 7
are connected to the tubes in banks 6 and 8
by boxes 9. The upper headers are connected
to the steam separating-drams, which in turn
are connected together by a series of tubes
13. Thedrums 16,19, and 32 may be formed
of a series of sections, as described in ap-
plication Serial No. 5,440, forming what is
termed 1n sald application a *‘ unit-boiler,” or
the drums may be made continuous, as shown
and described .in the other application re-
ferred to.

T'he leading characteristics of my improve-
ments consist, generally stated, in the pro-
vision of means whereby the feed-water is
conducted through at least a portion of the
circulating system of the boiler to a point out-
side of and preferably below the general
range or path of the boiler cireculation, where
a settling of the solids precipitated by the
heat can be effected.

It is characteristic of my improvements
that the feed-water pipes while within the cir-
culating system of the boiler are protected
from direct contact with the flame, thereby
avolding any bakingof the precipitated solids
on any of the surfaces.

Iclaim herein as my invention—

1. A boiler provided with downtakes and
having a heat-generated circulation in com-
bination with a settling chamber or recepta-
cle connected to the boiler, and feed-water
tubes passing through the downtakesand con-
nected to said chamber or receptacle whereby
the feed-water is caused to pass through with-
out commingling with the water in the boiler,
substantially as set forth.

2. In a boiler having a heat-generated cir-
culation, the combination of upper and lower

rear drums, downtakes connected to said

drums, a settling chamber or receptacle con-
nected to the lower drum, and feed-water

tubes passing through the downtakesand con-

nected to said chamber or receptacle, where-

by the feed-water passes through the water i

Y

!

|

circulating in the boiler, but without com-
mingling therewith,substantially asset forth.

3. In a Dboiller, the combination of down-
takes connected at or near their upper and
lower ends to other portions of the boiler, di-
aphragms arranged in the downtakes above
and below the points of connection of the
downtakes with the other portions of the
boiler, feed-water tubes arranged within the
downtakes and projecting through the dia-
phragms and a chamber or receptacle con-
nected tothe boiler and the feed-water tubes,
substantially as set forth. -

4. Inaboiler, the combination of upper and
lower reardrums,downtakes connected to said

drums, a chamber or receptacle connected to

the lower drum, feed-water tubes passing
through the downtakes and connected to said
chamber or receptacle whereby the feed-wa-
teris heated by water circulatingin the down-

75
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takes, prior to the admission of the feed-wa-

ter into the boiler circulation and a by-pass -

connecting the feed-water pipe to the upper
drum, substantially as set forth. - -
5. In a boiler, the combination of a down-

take adapted to be connected at or near its

ends with other portions of a boiler and pro-
vided with tube-sheets or diaphragms above
and below its points of connections with the

boiler, tubes extending through the down-

takes and having their ends connected to the
chambers formed outside of the diaphragms,
substantially as set forth. |

6. A boiler provided with a downtake hav-

ing chambers above and below its point of

connection with other portions of the bhoiler,
In combination with tubes arranged within
the downtake and having their ends connect-
ed-to sald chambers whereby the feed-water

18 heated by water circulating in the down-

take prior to its admission into the boiler cir-
culation, and a removable cap on the upper
chamber, substantially as set forth.

7. In a-boiler, the combination of a drum

forming a portion of the .circulating system

of the boiler, a hollow stand connected to said

90_.-
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drum and serving as a support for said drum,

a downtake-pipe connected to the drum and
to another portion of the circulating system

of the boiler and a feed-water tube extending

through the downtake and connected to the
stand, substantially as set forth.
3. In a boiler,the combination of upper and

‘lower drums,a hollow Y-shaped stand having

its arms connected to the lower drum, a dia-
phragm or tube arranged in one of the arms
below its point of connection with the drum,
a downtake-tube connecting the upper drum
with said arm and a feed-watertube arranged
in the downtake and extending through the
diaphragm, substantially as set forth.

In testimony whereof I have hereunto set

my hand. | . |
ARCHIE G. HOHENSTEIN.
Witnesses:
DARWIN S. WOLCOTT,
I'. . GAITHER.
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