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VSPECIFICATION forming part of Letters Patent No. 523,618, dated July 24,1894,
_Application filed Septermiber 11,1893, Serial No, 485,272, (No model)

To all whom it may concern.:

Be it known that I, HARRY BLAKE, of Ha-
verhill,in the county of Essex and State of
Massachusetts, haveinvented certain new and
useful Improvementsin Feed-Water Heaters,
of which the following is a specification,

This invention relates to that class of feed-
water heaters employing a hollow furnace-
mouth, through which the feed-water passes.

The invention has for its object to provide
an improved heater of this class, in which the
water shall circulate entirely around the fur-
nace-mouth.

. Theinvention consistsin the improvements
which I will now proceed to describe and
claim. . ‘ «

Of the accompanying drawings, forming
part of this specification: Figure I represents
a front elevation of a boiler and its furnace,
provided with my improved heater, a portion
of the casing being broken away. Fig. 2 rep-
resents a side elevation of the boiler and
heater, the casing being shown in_ section.
Fig. 3 represents a perspective view of the

heaterand a portion of the boiler. Fig, 4rep--

resents a longitudinal section of the heater.
Fig. 5 represents a top view of the dead-plate
removed. Fig. 6 represents a section on line
6—6 of Fig. 1. Fig. 7 represents a front view
of the heater alone.

The same letters and figures of reference
indicate the same parts in all the figures.

In the drawings: o represents a double-
walled casing, which forms the top and two
sides of a furnace-mouth b, said casing com-

prising the horizontal top-portion 2, and the’

vertical legs 3 4 extending downwardly from
the top-portion, the whole forming a contin-
uous angular water-space. .

The upper portion of the casing o is pro-
vided with a fitting ¢, of any suitable kind,
adapted for connection with a pipe d, which
communicates with the upper portion of the
water-space of a boiler e, so that water can
pass from the upper portion of the casing into
the boiler. : .

J represents a double-walled dead-plate,
which forms the bottom of the furnace-mouth,
and is suitably supported in the casing of the
furnace.’ Said dead-plate constitutesa water-
chamber and a support for the casing a, the

lower ends of the legs 3 4 bearing upon said
dead-plate. The dead-plate is provided with
two internal conduits g and %, which extend
lengthwise of the dead-plate, from one end
nearly to the other end. The conduit g isin-
tended for the admission of feed-water from
an external source of supply to the leg 3 of
the casing q, while the conduit % is intended
to conduct return-water from the boiler to said
leg 3. The conduit ¢ is connected at its in-
ner end, by an elbow or other fitting ¢/, with
theleg 3, and is provided at its outer end with
a projecting nipple g° or othersuitable fitting,
whereby it may be connected with a feed-wa-
tersupply pipeg®, thearrangement being such
that feed-water from the pipe g® will pass
through the conduit g without mingling with
the water in the dead-plate, and will pass di-
rectly into the leg 3 of the casing a.

The outer end of the return-water conduit
h is provided with a nipple %’ or other suit-
able fitting, whereby it may be connected with
a return-water pipe A% which communicates
with the lower portion of the water-space of
the boiler. ,

The conduit % preferably terminates within
the dead-plate f, and near the end thereof

~which is under the leg 3, so that water pass-

ing through the said conduit is discharged
into the chamber of the dead-plate before en-
tering the leg 3, the upper wall of the dead-
plate being provided with an orifice 4, which
is in such proximity to the delivering end of
the conduit 4 that water from said conduit

will pass upwardly into the leg 3 through the’

orifice 7.

It will be seen that the feed-water entering
through the pipe ¢° is caused by the conduit
g to pass directly to the leg 3, and passes up-
wardly through said leg along the horizontal
portion 2 to the piped,and through said pipe to
the boiler,the water being subjected duringits
passage to the heat within the furnace-mouth,
The return - water from the boiler passes
through the pipe A* and alongthe conduit h,
and then upwardly through the orifice 4, leg
3 and borizontal portion 2 to the pipe d, the
water from both sources being exposed to
heat during its passage along the dead-plate.
and through the parts 3and 2 of the casing a.
-The leg 4 of the casing o communicates,
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through one or more orifices j, with the dead-
plate; while theleg 3 is connected, as already
described, by the orifice ¢ with said dead-
plate, and also, if desired, by another orifice
7’ (see Figs. 3 and 5). The water passing
through the conduit 7, being discharged into
the interior of the dead-plate before passing
upwardly through the orifice 1,induces a cur-
rent of water in the dead-plate in the same
direction, so that thereis a constant tendency
of water in the leg 4 to low downwardly into
the dead-plate and along the latter toward
the orifices 7 4/, said water passing upwardly
and flowing through the leg 3 and horizontal
portion 2. Hence, by the described arrange-
ment, continual eirculation is maintained
through all parts of the casing and the dead-
plate, the result being a uniform heating of
the water and freedom from liability of burn-
ing out any part of the furnace-mouth, and
the ntilization of the heat to the best advan-
tage. )

z’al‘he walls of the casing ¢ may besupported
by internal stay-bolts m, as shown in Fig. 4.

‘When the furnace-mouth is provided with
two doors o o0, as shown in Fig. 6, theinterior
front-plate or casing between the said doors
may be protected by an arched vertical cross-
piece of fire-brick p, the form of which is
such that, while it protects the front-plate g,
it permits coal to be supplied freely to the
central part of the grate without obstructing
said central part. The cross-piece p, bearing
at its lower end on the dead plate and at its
upper end on the horizontal part of the cas-
ing a, supports said casing and prevents it
from sagging.

Tt will be seen that the protecting brick or
piece p subdivides the opening surrounded
by the casing and dead-plate into two parts,
each constitutinga doorway. The protecting-
piece p, located as shown, obviates the neces-
sity of making a hollow wall containing a
water-space at the center of the casing,so that
the construction is more economical than it
would be without a protecting-piece, in which
case a hollow wall would be required.

1 do not limit myself to the arrangement of
the feed-water conduit above described. If
desired, said conduit may enter the leg 3 of
the casing o without passing through the
dead-plate, as shown in Fig. 7, in which ¢°
represents a feed-water pipe, communicating
directly with the lower end of the leg 3 and
being entirely exterior to the dead-plate.

I claim—

1. In a feed-water heater, the combination
of a double-walled casing forming the top and
sides of a furnace-mouth and adapted to be
connected at its upper portion with a boiler
supply-pipe; and a double-walled dead-plate
forming the bottom of said mouth, the said
dead-plate having a return-water econduit,
communicating at one end with the bottom

ortion of one of the legs of the casing and
with the interior of the dead-plate near one
end thereof, said conduit having at its other

end means for connection with a supply-pipe,
the arrangement being such that water enter-
ing said conduit will pass through the dead-
plate from end to end, up one leg of the cas-
ing and along the top of the casing to the

boiler supply-pipe, both legs of the casing

communicating with the dead-plate, so that a
continuous eirculation is maintained horizon-
tally through the dead-plate in one direction,
upwardly through oneleg of the casing, hori-
zontally through the top of the casing in the
opposite direction, and downwardly through
the other leg of the casing, as set forth.

2. In a feed-water heater, the combination
of a double-walled casing forming the top and
sides of a furnace-mouth and adapted to be
connected at its upper portion with a boiler
supply-pipe; a double-walled dead-plate form-
ing the bottom of said mouth, the said dead-
plate having a return-water conduit commu-
nicating at one end with the bottom portion of
one of the legs of the casing and with the in-
terior of the dead-plate near one end thereof,
said conduit having at its other end means
for connection with a supply-pipe, the ar-
rangementbeing such that water entering said
conduit will pass through the dead-plate fromn
end to end, up one leg of the casing and along
the top of the casing to the boiler supply-pipe;
and a feed-water conduit communicating with
one leg of the casing, as described, both legs
of the casing communicating with the dead-
plate, so thata continuous circulation is main-
tained horizontally through the dead-plate in
one direction, upwardly through one leg of
the casing, horizontally through the top of the
casing in the opposite direction, and down-
wardly through the otherleg of the casing,as
set forth.

3. In a feed-water heater, the combination
of a double-walled casing forming the top and
sides of a furnace-mouth and adapted to be
connected at its upper portion with a boiler
supply-pipe; and a double-walled dead-plate
forming the bottom of said mouth, the said
dead-plate having a feed-water conduit and
a return-water conduit, both communicating
at one end with the bottom portion of one of
the legs of the casing, the return-water con-
duit communicating also with the interior of
the dead-plate near one end thereof, each con-
duit having at its other end means for con-
nection with a supply-pipe, the arrangement
being such that water entering said conduits
will pass through-the dead-plate from end to
end, up one leg of the casing and along the
top of the casing to the boiler supply-pipe,
both legs of the casing communicating with
the dead-plate, so that a continuous circula-
tion is maintained horizontally through the
dead-plate in onedirection,upwardly through
one leg of the casing, horizontally through the
top of the casing in the opposite direction,
and downwardly through the other leg of the
casing, as set forth. '

4. The combination of a boiler, a donble-
walled casing forming the top and sides of
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the furnace-mouth, a pipe connecting the up-
per portionof said casing with the upper por-

tion of the water-space of the boiler, a hol-.
low dead-plate forming the bottom of the'

furnace-mouth and provided with a longi-
tudinal feed-water conduit and with a longi-
tudinal return-water conduit, each communi-
cating at its inner end with one leg of the

- casing and one communicating also with the

10

15

interior of the dead-plate, a feed-water pipe
connected with the outer end of the feed-
water conduit, and a return-water pipe from
the lower portion of the boiler communicat-
ing with the outer end of the return-water
conduit, both legs of the casing commnni-
cating with the dead-plate, as set forth,

5. Afeed-waterheater,comprising a double-
walled casing and a hollow dead plate, the

‘whole surrounding the furnace-mouth and

provided with a central vertical eross-piece of 20
refractory material bearing at its lower end
on thedead plate and at its upper end on the
horizontal part of said easing, said cross-
piecesubdividing the furnace-mouth into two
parts, and not only protecting the front-plate
between the doors that cover the parts or
openings of the firnace-mouth but also sup-
porting the horizontal part of the casing and
preventing it from sagging.

In testimony whereof I have signed my 30
name to this specification, in the presence of
two subscribing witnesses, this 5th day of Sep-
tember, A. D. 1893,

25

HARRY BLAKE.

Witnesses:
C. F. BROWN,
A. D. HARRISON.



