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Applleetmn filled March 29,1899, Serial No, 711,005,

(Ne medel_)

Lo all whom it may concer:
- Beitknown that I, CHARLES ADAMS, a citi-

- zen of the United States residing at New Or-

[O

leans, in the parish of Olleens and State of

Louisiana, have invented certain new and.

useful Implovements in Boiler Feed-Water
IIeete1s, and 1 do hereby declare the follow-

ing to be a full, clear, and exact description

of the mventlon sueh_ as will enable others

skilled in the art to which it appertains to

make and use the same.
My invention relates to 1mnrovements in

boiler feed-water heaters by which the water
-to besupplied to the boiler is previously heat-

ed by contact with the flames of the furnace;

and the objects of my invention are to sup-

ply water to the boiler at'a high temperature,

- to economize time and fuel, cmd at the same
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~ part in elevation.
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time provide a commer elally practicable de-
vice within a reasonable cost. |

My invention will be understood by refer-

ence to the accompanying drawings, wherein
the same parts are indicated by the same fig-
ures throughout the several views.

Figure 1 iz a detail view of the heaters,
part of the series being in vertical section and

heatm -pipe, eyebolt and lower elbow-Dbolt.
Fig. 3is a front view of the boilers, boiler-
front and equalizing-pipes, heaters showmo*
above the boiler- front. I'ig. 41is a top plen

view of the heaters, supply-pipes, and steam-
drum. Figs, 5 end 6 are detail sectional

vViews, enlerﬂ'ed of the lower elbow- casting,
casmg, and foundatlon IFig. 7isa front VleW

in verfical section, of the upper and lower

elbow-castings: end Fig. 7* is a similar view
of the 10W61 elbew Lesmnﬂ' and the casing.
Fig. 8 is a vertical eectwnal view near the rear
end of the boiler of the heaters and the rear
connections with the steam-drum.

In Figs. 1 and 2, 1 represents the heater-
the eyebolb for holding the upper
and lower elbow-castings towethel This eye
is attached to the 10we1 elbow—cest ng by the
small bolt 3, which passes through sulta,ble
apertures 1n the lower elbow - C&Stll’.l“‘ and
through the eye of the eyebolt. The eyebolt

1s secured to the upper elbow-casting by a
nut working on its threaded end, which ( draws
the two cestmﬂs firmlyagainst Lhe ends of the
pipe I, suitable gaskets being provided to

I‘m 2 1s a detail of the

in.

make a water- tmht joint. The lower elbow-
castings are 1neased in or cast solid with a
emtable casing 5 to.give rigidity. They are

provided with aper tur es at 6, into which fit
‘unions 6*,communicating with the equalizing-

pipes 9, as seen in Fig. 9. The upper elbow-

| eastmfre 7 are prowded with unions 87, con-
neeted to pipes 8°, communicating with the

steam-equalizing pipes 8.
rests on a suitable foundation 12.

55

6o

The heetei easmﬂ -

In Fig. 3, 9 represents the water-equalizing

pipes, which are continuations of the water-
equalizing pipes 9, attached to the lower end

of the heaters, as ShOWIl in I‘w' S. 'These

‘pipes are plowded with check- Valves 10 10,
opening outwardly from the boiler, and with
‘globe-valves 10* 10* near their pomts of dis-
| ehel ge into the bmler which globe-valves are

nmmally open. “Suitable bIOW-Offb 10" 10°Y,
with valves normally closed, are attached to
the water- equa,lmmﬂ' pipe 9“ 13* is a globe-

~valve 1n the pipe 13, controlling the dlseha,rﬂ'e

of the heated water afterit leeves the last se-

ries of pipes into the boiler, where it'is dis-
charged under the surface of the water there-
11 is a boiler-front of any suitable con-

struction.

In Fig. 4,14 is a valve contmlhnﬂ‘ the sup-
ply of steam from the steam- equahzmw pipes
to the steam -drum 15, which valve is nor-
mally open. 15is a steam-dram of any usual

construction. 16 is a check-valve 1eversed

and so adjusted that any steam from the heet— |
ers can pass into the steam-drum, but the

pressure of water (from the heaters) against it
will close it and prevent water from enteunn'
the steam-drum. 17* 17* are valves on sup-
ply - pipes 17 17 which furnish water from
supply-pumps (not shown) to the first series
of heaters.

In Fig. 5 the cross-section of the lower el-
bow-—cesbing is made at a point so as to show
the pipe 1, eyebolt 2, and the method of at-
taching the eyebolt 2 by the bolt 3 to one
elbow of the lower elbow-casting.

In Fig. 6 the cross-section is “made of the

lower elbow-eastmﬂ' through the center of the

elbow, showing the eonneetwn by unions 8"'
with the Water— qualizing pipe 9. |

In Fig. 7 the construction of the upper el
bow-eesmng is shown, and in Fig. 7* the con-

| struction of the lower elbow-—eastm o is shown.
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The upper elbow-casting 7 has seats 7* 7* for

the upper ends of the heater-tubes 1 1 and
openings 7° 7° in its head for the passage of
the tie-bolts 2. A connection 7°is also pro-
vided on the head of this casting for the en-
cagement of the union 8*, connected to the
water-equalizing pipe 8°, as hereinbefore de-
scribed. The lower elbow-casting 4 has seats
43 4% for the lower ends of the heater-tubes,
and in addition to the opening 6 for the con-
nection of a union 6*, above described, has
radial openings 4° 4 for the passage of the
bolts 3 3, used in securing the lower ends of
the bolts 2 2.

In Fig. 8 the pipes composing the heaters
are shown passing through the grate-bars and
resting on foundations 12.
of connection with the water-equalizing pipes
9* with the steam-equalizing pipes Sisshown.

In Figs. 3, 4, and 8§ my invention is shown

as applied to two boilers, forming a double

system consisting of six sets of heaters,though
it may be applied to one boiler or more than
two.

In the construction and application of my
device the boilers to which it is to be connect-
ed are suitably incased and provided with
boiler-fronts and grate-bars of any suitable

- form. Foundations are built in the wall in-
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casing the boilers and: also under each boiler,
as seen at 12 in Kig. 8, to support each set of

heaters between the tops of these foundations

and the grate-bars, a space being left for the
purpose of allowing theé lower parts of the
heaters, which rest on these foundations, to
be some inches below the grate-bars, and thus
allow access to them, as seen in Fig. 8.

In setting up the device the 10wer return
elbow-castings- 4 and their inclosing or inte-
gral casing 5 are first placed 1n position upon
the toundations 12 prepared for them, the se-
ries belonging to one set of heaters being
taken at a time. Two eyebolts 2 are intro-
duced, one 1n each elbow, the eye of thée bolt
being in a line with the side aperfures in the
elbow. Thesmall bolt3isthen passed from the
outside through the other aperture and also
through the eye of the eyebolt and through
the other aperture. A nut is then fitted on
the threaded end of the bolt 3 and screwed
up, washers being provided to make a water-
tight joint. There are then two eyebolts 2
projecting upwardly, one from each elbow-
casting 4, and attached to said elbow-cast-
ings by the bolt 3. Pipe lisslipped overone
end of the eyebolts down to the elbow-cast-
ing, where the lowerend of the pipe rests on
a gasket. Theeyebolts being longer than the
pipes, the ends extend out of the upper end of
said pipes. Overtheendsofoneoftheeyebolts

i

is fitted the upper elbow-casting 7, the eye-
bolt passing through the top aperture in up-

perelbow-casting, and being threaded is fitted

with anut, which, screwed down, brings the
upper elbow-casting (provided with asuitable
gasket) firmly against the gasket in the lower

elbow-casting, making a water-tight connec- | into the boiler at 18%, the valve being open.

Also the method

tion. The other elbow of upper casting fits
over a similar pipe 1 and the eyebolt 2 con-
nected with the second lower elbow-casting,
and soon until the series of pipes are all con-
nected, forming free passages for the circu-
lation of water. 'The first and last elbow in
each series of heaters is asingle one, as seen
at 20 in Fig. 4, and has a neck 21 to connect
by suitable unions, as shown, with pipes 22
and 23,leading to the next heaterseries. This
heater rests on foundations 12, as shown in
Fig. 8, and inclines toward the boiler at an
anfﬂe from the perpendmular of about forty
dewlees The next set of pipes, forming the
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seeond heater, rest on the second founda,tion |

under the boiler and inclines away from it, in-
tersecting the first set at an acute angle, pass-
ing through the top of the tile or brick cas-
ing. Hach subsequent set of pipes is simi-
larly arranged, in the present application of
the device six sels- being shown. The third
heater is connected with onefeed-supply pipe
17, (see Fig. 4,) and the third heater connects
with the second and first heater through pipes
22 and 23, which connect with a discharge-

pipe 13, 61113611110‘ the boiler at 13" and: dis-

char nmn*below Lhe surface of the water there-
in. In the adjoining boiler asimilar connec-
tion extends from another supply-pipe 17
through the heaters to discharge-pipe 13. 1t
is to be observed that the six heaters are al-
most entirely packed in the heat area of the

furnace, such portions of the heaters as are

above the casting or below the grate-bars be-
ing only for the purpose of ready access to
make repairs when: necessary. .

In each system the pipe 9* connects in 1its
initiative with the particular elbow-casting
that is attached to the heater-pipe nearest the
feed-watersupplyat 4 in Fig. 1 and also con-
nects from:one to the other of the first three
heaters, terminating in the boiler, where it
opens under the surface. It isprovided with

a blow-off valve at a suitable point, with a

oglobe-valve normally open near its point of
connection with the boiler, and with a verti-
cal check - valve 10 reversed, which opens
when water flows from the boiler and closes
when water flows toward the boiler.

The steam-equalizing pipe 8 connects in its
initiative with that particalar elbow -cap
which is attached to the pipe nearest the feed-
water supply, as seen to the left in IFig. 1, and
also connects, through the branch pipe 8°,
from one to the othel of the first three heat-
ers, terminating in the steam-drum 15. It 1s
provided nearest its point of connection with
the drum with a globe-valve normally open
and with a vertical check-valve 16 reversed,
which closes when water is forced toward the
steam-drum and opens when the pressure of
sald water 1s removed.

In practice the operation of my device 1s as
follows: Water is forced by supply-pump
through pipes17and 17into heater-pipesl, Fig.
1, and so on to next series, until it discharges
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When the proper level is reached in the boil-
ers,the pumpisstopped,and the waterreaches
the same level in boilers and in heaters, (regu-
lated by the blow-off valve.) After fire is
started in the furnace and steam beging to

generate and the water is vaporized and runs’

below the level the supply-pump is set to
work., The watercirculates through each suc-
cessive pipe and return-elbow until it reaches
the last pipe of the series, each pipe extend-
ing in the heat area contributing to raise its
temperature and discharges into the boilers
below the surface of the water therein. As
the heater-pipes 1, &c., fill with water the wa-

ter-equalizing pipe carries same up to and

against valve 10, which it closes and keeps
closed as long as the supply-pump is working.
This forces the supply of water to find its out-
let at 13 after traversing all the pipes and be-
ing exposed to the heat area. Such water as
rises through the steam-equalizer and reaches
the valve 16 closes before any water enters
the drum 15. By this means the water that

‘enters the boiler at 13 is at a high tempera-

ture and a large proportion of heat units are
utilized. When the water reaches the re-
quired levelin the boilers,the pumpisstopped,
the valves 10 open, and waterin the pipes and
in the boiler is kept level. As soon as the
water-supply gets low the pump is started
and the process of supply continues, as first

stated.

In case of accident to any of the pipes or
pipes
all that is necessary is to take out the fire in
the furnace and unscrew the nut on top of
the eyebolt, that is connected with the dam-
aged pipe, releasing the upper and lower cast-

ing and the pipe, which is slipped out, to-
gether with the adjacent pipe, and in place

of the two pipes taken out an emergency con-
nection, consisting of short heater-pipes at-
tached to an upper elbow-casting, is fitted to
the lower casting. This emergency connec-
tion is short enough to allow its being fitted
underneath the grate-bars, and this can be
done rapidly,even while steam isin the boiler,
1t being only necessary to let the fire die down
a little to cool the grate-bars off sufficiently
to allow access beneath them. .
Having thus described my invention, what

Teclaim, and desire to secure by Letters Patent

of the United States, is—

1. The combination with the furnace and
grates, and two or more boilers, arranged par-
allel and spaced from each other; of a system

- of water-tubes arranged in sets crossing each
~ other between the boilers within the fire-cham-

6o

ber and extending beneath the fire-grate; ol-
bows connecting the ends of said tubes in
series forming a continuous zigzag passage
through each set; pipes connecting one of

sald sets of tubes to a water-supply; pipes |

connecting said sets to each other and to the
boiler; a steam-drum connected with the
boller; steam -equalizing pipes connecting
the upper elbows of said tubes with each

1‘

other and with the steam-drum; water-equal-

&

izing pipes connecting the lower elbows of

said pipes with each other and with the wa-
ter-space of the boiler-sections; valves for
controlling the circulation of steam and wa-
ter through said equalizing-pipes; and con-
nections between the boilers, substantially as
described. |

2. The combination with the furnace and
grates, and two or more boilers, arranged par-
allel and spaced from each other; of a system
of water-tubes arranged in sets crossing each
other between the boilers within the fire-
chamber and extending beneath the fire-

grate; elbows connecting the ends of said

tubes in series forming a continuous zigzag
passage through each set; a solid casing in-
closing said lower elbow connection; pipes

connecting one of said sets of tubes to a wa-

tions; a check-valve in one of said steam-

1

ter-supply; pipes connecting said sets to each

other and to the boiler; a steam-drum con-
nected with the boiler; steam - equalizing
pipes connecting the upper elbows of said
tubes with each other and with the steam-
drum; water-equalizing pipes connecting the
lower elbows of said pipes with each other
and with the water-space of the boiler-seec-
tions; valves for controlling the circulation
of steam and water through said equalizing-
pipes; and connections between the boilers,
substantially as described. -

- 3. The combination with the furnace and
grates, and two or more boilers, arranged par-
allel and spaced from each other and sides of

the fire-chamber; of a system of water-tubes

70

75

30

go

95

100

arranged in sets crossing each other between

and upon the sides of the boilers within the
| fire-chamber and extending beneath the fire-

grate; supports for said water-tubes; elbows
connecting the ends of said tubes forming a
continuous zigzag passage through each sét;
pipes connecting one of said sets of tubestoa
water-supply; pipes connecting said sets to
each other and to the boiler; a steam-drum
connected with the boiler; steam-equalizing

105
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pipes connecting the upper elbows of said

tubes with each other and with the steani-
drum; water-equalizing pipes connecting the
lower elbows of said pipes with each other
and with the water-space of the boiler-sec-

equalizing pipes and a check-valve in one of
said water-equalizing pipes arranged to be
closed by pressure of water from the said
tubes; and connections between the various
boilers, substantially as deseribed.

4, The combination with the furnace and
grates, and two or more boilers, arranged par-
allel and spaced from each other and sides of
the fire-chamber; of a system of water-tubes
arranged in sets crossing each other between
and upon the sides of the hoilers within the
fire-chamber and extending beneath the fire-
grate; supports for said water-tubes; elbows
connecting the ends of said tubes forming a
continuous zigzag passage through each set;

115
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a solid casing inclosing said lower elbow con-
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hection; pipes connecting one of said sets of
tubes to a water-supply; pipes connecting
sald sets to each other and to the boiler; a
steam-drum connected with the boiler; steam-
equalizing pipes connecting the upper elbows
of said tubes with each other and with the
steam-drum; water-equalizing pipesconnect-
ing the lower elbows of said pipes with each
other and with the water-space of the boiler-
sections; a check-valve in one of said steam-
equalizing pipes and a check-valve in one of

4 639,128

said water-equalizing pipes arranged to be
closed by pressure of water from the said
{ubes; and connections between the various
boilers, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

CHAS. ADAMS.

Witnesses:
R. A. TICHENOR,
T. CRABITES.
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