- WSl Boier Dty
V952 Falenzed Dot 727558

o s

.
ke el s - - -
r

_ " o F ol f inlle -




UNITED STATES

[ I

PATENT OFFICE.

MATTHIAS W. BALDWIN, OF PIILADELPHIA, AND DAVID CLARK, OF
SCHUYLKILT, HAVEN, PENNSYLVANTA.

IMPROVED APPARATUS FOR HEATING FEED-WATER OF STEAM-BOILERS,

Specification forming part of Letters Patent No. 9,312, dated October 12, 1852,

To all whom it may concern:

Be it known that we, MATTHIAS W. BALD-
WIN, of the city and county of Philadelphia,
and DAVID CLARK, of Schuylkill Haven, in
the county of Schuylkill, and both of the
State of Pennsylvania, have invented cer-
tain new and useful improvements in the
method of heating feed-water for steam-boil-
ers by the waste heat of the exhaust-steam
and spent gases as they pass to the chimney,
of which the following is a full, clear, and ex-
act deseripfion, reference being had to the
accompanying drawings, which make part of
this specification, and in which

Figure 1 is a vertical transverse section
through the chimney and smoke-box of a lo-
comotive-boiler provided with my improved
heating apparatus, and Fig. 2 is a horizontal
section of the same at the line x z of Fig. 1.

Yarious attempts have heretofore been
made to heat the feed-water for steam-boilers
by the waste heat of the exhaust-steam from
~ the engine and that of the spent gases from

the furnace. The mode of proceeding to ef-
fect this object has usually been to place a
tubular vessel for containing the feed-water
in the lower part of the smoke-pipe, so that
the mixed smoke and steam as they pass up
will come in contact with the tubes and heat
the water in the vessel. This mode of heat-
ing the feed-water has not proved sucecessful
1n practice, and in our opinion chiefly because
of the very great tendencyof the ashes toad-
here to the tubes and incase them in a hard
incrustation when brought in contact there-
with while mixed with steam and vapor. This
incrustation of caked ashes upon the tubes of
the heater by reason of its being one of the
best non-conductors of heat very effectually
insulates the feed-water from the heat of the
escape steam and smoke, so that it passes
through the heater without having its tem-
perature materially raised.

LThe object of our invention is to remedy
this defect in former heaters by preventing
the caking of the ashes uponthe tubes. The
method we have adopted to attain this object
15 to prevent the mixture of the steam and
smoke before they have passed the tubes of

the heater by causing the jets of steam to

pass up through a central tube in the heater
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| smoke is drawn up through asurrounding se-

ries of tubes and mixes with thesteam above.
In this way the smoke is brought in contact
with the tfubes of the heater, while unmixed
with the steam and therefore in a dry state,
in which state the ashes and dust which are
held in suspension by the smolke have little
if any tendency to adhere to the tubes.
The accompanying drawings represent our
improvements as applied toa locomotive-boil-
er,the heater A being an upright eylindrical
vessel with upright tubes passing through
it, and is made in the same manner as a tubu-
lar boiler. In this instance the central tube
b for the steam is of larger diameter than the
surrounding smoke-tubes ¢. This vessel is
secured to the top of the smoke-box D, and is
surmounted by the chimney or smoke-pipe E,
into which it may, if deemed advisable, be ex-
tended. The water is forced into the heater
through pipes ¢ entering its sides, by force-
pumps worked in the usual manner, and
passes out at the top of the heater to the boiler
through a pipe m:.. The blast-pipes n enter
the smoke-box in the usual manner and their
nozzles enter the lowerend of the central tube
bin the heater. 'T'he lower endof thistubeis
closed tightly ronnd the nozzles so astoexclude
the smoke entirely, and.thus compel it to pass
to the chimney through the surrounding tube
¢ exclusively, while the the steam is confined
exclusively to the central tube 6. The spent
gases from the furnace after leaving the rear
end of the fubes of the boiler collect in the
smoke-box D, and are then drawn up through
the tubes ¢ by the draft created by the jet of
steam., "T'he steam, asit passes up within the
central tube O, imparts heat to the water in
contact with the outside of the same, and the
smoke 1n like manner gives out its heat to
the water througlh the sides of the tubes ¢, as
it passes up into the chimney above. It is
obvious from this arrangement that the steam

| and smoke will pass through the tubes of the

heater separately, and as neither by itself
tends toform an incrustation upon the tubes
a good conducting -surface is always pre-
sented to absorb the waste heat from the
steam and smoke on the outside of the vessel,
and transfer it to the feed-water within.

1f the bottom of the central tube b were left

to create a draft in the chimney, while the | open around the nozzles so that the SmMoke.




could pass through with the steain, an inerus-
tation would be formed on the tube that
wonld insunlate ils surface so effectually that
scarcely a particle of the heat of the mixed
smoke and steam could pass into the feed-wa-
ter. Thus the whole of the waste heat of the
steam and so much of that of the smoke as
mixes with the steam would be lost; or, if the
smoke should pass through the outside tubes
nnmixed with the steam and should then be
drawn into the lower end of a central tube
with its bottom closed round the nozzles, the
latter projecting into the tube above the ori-
fice at which the smoke enters, the waste heat
of the steam would be lost by reason of the
incrustation of the tube, (as in the case of 1ts
bottom being left open round the nozzles,)
and, in addition, a deposition of indurated
ashes, &c., would bemade in the central tube
so rapidly as to contract it to an extent that
would greatly impair and at length destroy
the draft of the furnace by stopping the com-
munication between it and thechimney. All

these difficulties, and others which might be
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specified, if necessary, are obviated by means
of our invention, which separates entirely the
steam and smoke until after they have passed
the heater.

What we c¢laim as our invention, and de-
sire to secure by Letters Patent, 15—

The arrangement of a heater for the feed-

- water of steam-boilers with respect to the

chimney smoke-box and the blast - pipes of
the escape-steam, substantially as herein de-
scribed, so that the heated smoke and gases
from.the smoke-box and the exhaust-steam
from the ecylinder shall pass separately
through the heater in distinet tubes or chan-
nels in such manner that they cannot mix
until both have passed the heater, as herein
set forth.
Intestimony whereof we have hercunto sub-
sceribed our names. | |
M. W. BALDWIN.
DAVID CLARI.
\Witnesses:
IHENRY SIMPSON,
DANTEL MCSHINLEY.
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