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UNITED STATES

PATENT OFFICE.

EDWARD J. MALLETT, JR.,, OF NEW YORK, N. Y.

BOILER OR OTHER FURNACE.

SPECIFICATION forming part of Letters Patent No. 262,072, dated August 1, 1882.
' Application filed May 17, 1882, (No model.) v

To all whom it may concern :

Be it known that I, EDWARD J. MALLETT,
Jr., of the city, county, and State of New York,
have invented certain newand useful Improve-
ments in Boiler and other Furnaces, of which
the following is a specification. :

These improvements are the outgrowth of
the system of promoting the combustion of
fuel in boiler and other furnaces for which I
have already applied for and am about to re-
ceive Letters Patent of the United States, said
system being characterized mainly by the em-
ployment of distinet, separate, and controlla-
ble air-inlets, which introduce air in regulated
quantities to the furnace, both through the
ash-pit and also at a point where it will meet
the fuel-gases, in conjunection with a suction-
fan or other mechanical draft-inducing appli-
ance—such, for instance, as the steam jet ar-
rangementemployedin the smoke stack or box
of a locomotive, or a fan used to accelerate
the draft of a chimney by revolving within if,
or air injected into a ehimney, or air admitted
into tight stoke-holds of ships, or any other
mechanical means of inducing the draft of a
furnace. Although the combinations of the
appliances above referred toare fully adeqnate
to prevent the formation of singke, still it hap-
pens that at times, when the fire-doors are
opened to charge the furnace with fuel, the air
necessary toproduce complete combustion does
not enter in sufficient quantity through those
inlets (usually hollow. grate-bars) which nor-
mally conduct it to the point where it will meet
the fuel-gases, because it enters through the
open furnace-doors. In order at this time to
prevent the formation of smoke and insure
continuance of complete combustion, I make
use of a damper or draft-switch so placed that
it.may cover the opening in the septum or di-
vision wall through which the products of com-
bustion pass fromthe fire, and I provide in the

" rear part of the ash-pit an exit opening or

45

flue, which is exposed when the damper closes
the septum-wall. The consequence of this is
that the air which enters the open furnace-
doors cannot pass through the usnal flame-
passage, which is elosed by the switch or damp-

. er, but is drawn down through the fuel into

50

the ash-pit, and thence out through the exit-
opening in the rear part of the latterinto the

combustion-chamber to meet the air issning
from the hollow grate-bars. :

Daring the operation of firing the air-gate
in the front of the ash-pit is closed, so that all
air which gainsaccess to the fuel énters throngh
the open fire-doors. The consequence of this
arrangement is that the portion of air which
passes to the fuel enters above the grate-sur-
faceand passes down therethirough,and thence
out from the ash-pit into the combustion-cham-
ber beyond, while the portion that meets the
fuel-gases passes, as before, throngh the hol-
low grate-bars. It is manifest that under my
system this arrangement might be made per-
manent, if desired, by simply closing the sep-
tum or division wall and the front of the ash-
pit and transferring the air-gate in the latter
to a point where the air admitted by it would
enter above instead of below the fuel. I do
not, however, consider such an arrangement
so economical or practically available as that
which I havedeseribed in the above-mentioned
Letters Patent about to issue to me.

In using a suction-fan for the purpose of

sucking or drawing air into and through the
furnace it is requisite to employ condensing
appliances to cool the heated air or gas at the
time or before it enters the fan.

The form of condenser preferred by me is
what I have hitherto distinguished as a ¢ wa-
ter-contact condenser,” in which a spray of wa-
ter is showered into and through the hot fur-
nace-gases on their way to the fan.

I have now devised another form of conden-
ser, termed a “dew-point condenser,” which
acts effectively both as an air-cooler and wa-
ter-heater whenever it is desired to cool the
gases leaving a furnace the draft of which is
induced by any of the mechanical means al-
ready cited.

It is known that water circulating throngh
tubes placed in a chimney is not adequately
heated, first, because the air of the chimneyis
too dry to rapidly radiate its heat to the tubes;
second, because if the tubes present sufficient
surface to the chimney-gases to allow the water
to be even partially heated, the temperature
of the chimney-gases becomes lower, and con-
sequently the draft is lessened ; third, becauseif
the tubes are sufficiently numerous they ob-
struct the draft; fourth, because the tubes soon
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become coated with soot, which impairs their
heat-conductivity. These obstacles 1 obviate
by using, in connection with the suction-fan or
other air-exhauster used to create the draftt, a
casing through which the furnace-gases are
drawn, this ecasing inclosing pipe through
which water circulates and around which pass
the heated gases, kept moist by a water-spray,
which puts them in a condition most favorable
to giving up their heat to the pipe. An appli-
ance of this nature is in practice very effective,
and will utilize to a great extent the heat of
furnace or chimney gases, becanse it keeps the
hot airsaturated with moisture toitsdew-point.

The nature of my improvements can, how-
ever, best be explained and understood by ref-
erence to the accompanying drawings,in which
1 have represented them in what I now believe
to be their best form.

Figure 1 is a longitudinal vertical eentral
section of so much of a boiler-furnace as needed
for purposes of explanation. Tig. 2 is a hori-
zontal section of the same. Tig. 3 is a per-
spective view of a portion of the furnace in
rear of the septum or division wall. Fig. 4 is
a sectional plan of the condenser.

Aisthebody of the furnace; B, the boiler; C,
the ash-pit; D, the fire-box; I&, hollow grate-
bars, open from end to end, their rear ends ex-
tending through to the rear of the septum or
division wall and supported in boxes therein;
I, a sliding register or gate for regulating the
admission of air to the grate-bars; ¢, alike reg-
ister applied to the air-inlet openings ¢ in the
front of the ash-pit, these two registers being
usunally connected to and operated by a single
lever-handle, (not shown,) substantially in the
manner indicated in my Letters Patent before
referred to as about to issue, by means of which
they are simultaneously moved in opposite di-
rections, so that in proportion as the one is
closed the other is opened; f, openings in the
septum or division wall, throungh which thefuel-
gases pass into the conductory or draft flue G
beyond; J, the condenser, and H the suction-
fan.

The parts thus far described are arranged
and operate substantially in the manner de-
seribed in the Letters Patent about to issue to
me, and they therefore require no further de-
scription here. Ithereforeproceed tothe parts
in which my present improvements are con-
tined, and shall describe first the damper and
then the condenser.

The damper is marked K, and is represented
as hinged to the rear face of the east-iron box
a, which. supports the rear ends of the grate-
bars. It is represented in Figs.1 and 31in the
position which it occupies when the fire-door
of the fuarnace is shut, and in this position it
covers and closes an opening, », in the rear
wall of the ash-pit, which communicates with
the conductory flue beyond. At the time the

fire-door isopened the damper should be swung
from the position shown to one in which it
closes the opening f in the septum-wall and

uncovers the opening ». Inasmuch asthe feg-
ister ¢ of the ash-pit is in practice closed dur-
ing firing, it follows that at this time all the
air that enters the furnace (excepting that
which is introduced through the hollow grate-
bars,whoseregister L isat this time wide open)
must enter throngh the open fire doorordoors,
aud is thence drawn downwardly through the
grate-surface into the ash-pit and out from the
opening » into the flue beyond, meeting as it
rises, after passing beyond theash-pit wall, the
heated air drawn through andissning from the
hollow grate-bars. Theresultisthatthe geses
from the fresh fuel with which the furnace is
being charged are drawn down through thein-
candescent mass of fuel resting on the grate,
and T in this way obtain a smokeless tlame.
When the fire-door is again closed the damper
is returned to its former position.

As I have hereinbefore remarked, it is pos-
sible, under my systemof promoting combus-
tion, to permanently instead of temporarily
close the opening f in the septum-wall, In
this case the front of the ash-pit should be
closed tight and the openings g and theirregis-
ter 4 trausferred to a point on the furnace-front
where the air admitted through these openings
would enter the fire-box above the fuel resting
on the grate therein. The course of the air
thas admitted would be down thirough the fuel
into the ash-pit, and thence out through the
opening r to meet and mingle with the heated
air issning from therearendsof the grate-bars.

1t is desirable in some cases to make the
damper K automatic in its action. One con-
venient arrangement for the purpose is to con-
nect the shaft on which the damper is fastened
with the fire-door I by a cord or chain, ¢,which,
as indicated in Fig. 2, extends from the front of
the fire-door over one or more suitable guide
rollers or pulleys to the periphery of a sector-
pulley, s, fast on one end ot the shaft which
projects from the side wall of the furnace. Up-
on this end of the shaftis a second sector-pul-
ley, §’, to the periphery of which is attached a
chaiu or cord, v,supporting a weight,w. When
the door D’is opened, as indicated by dotted
lines in Fig. 2, the cord tis slackenced, and the
weight « canses the damper-shaft to partly
rotate in the direction requisite to swing the
damper up far enough to cover the openings f,
by -which action the cord ¢ is partly wound on
sector s. When the door is again closed the
cord ¢ will be thereby pulled and caused o un-
wind from sector s, and in so doing will cause
the damper to swing down to its original po-
sition against the resistance offered by the
weiglht. )

The parts can be so arranged and propor-
tioned that they will be very nearly counter-
poised, and thus can be operated without ex-
ertion.

The condenser hereinbefore referred to is
shown clearly in Figs. 1 and 4. It consists of
a drum or casing,J, which contains horizontal
superposed coils of tubing forming a continu-
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ous pipe or coil,z, throngh which water, either | ence, however, to the arrangement indicated

cold or warm, or steam, is forced, the water
entering the coil at the lower point, «, and
leaving it at the upper point,y. The suetion-
fan is connected to the case or drum at H/,
and the conductory flue G is connected there-
to at G’, or vice versa. The hof gasesdrawn
from the furnace passthrough thedrum around
the coil 2z on their way to the fan. The heated
gases, in order to be put in a condition in
which they will part with their heat to the
water-coil 2, should be made moist at or be-
fore the time they reach the coil. A eonven-
ient arrangement for this purpose is shown in
the drawings. Within the drum, at the top,
is a water-supply pipe and rose, o, the spray
from which mingles with the heated gases pass-
ing into the condenser and imparts to them
the necessary moisture. The amount of water
or steam discharged from this contrivance
should be so graduated as to be just sufficient
to saturate the leated gases with moisture.
The quantity should not be so great as to incur
liability of water condensing and collecting
within the drum. The heated gases lose heat
by the vaporization of the water-spray, and
also readily impart their heat to the coils, be-
cause, being saturated with moisture, they ra.
diate and also conduct heat much more easily
than dry air.

~The coil zmay be connected with the boiler,
and the feed-water can thus be heatedjto a high
ilegree without being brought into actual con-
tact with the gases,as was done in the first form
ot condenser used by me. - The pump orengine
which causes water to pass through the coil 2
should in such case be placed on the inlet side
2, and not between the outlet side y and the
boiler.

The external surface of the coil 2 ean be
washed and kept clean from any soot that may
possibly collect by water showered from a wa-
ter jet or distributer, o/, or by a steaw jet. This
device isused only whenitisfound necessary to
clean the coil. The water thus used collects
in the lower part of the drum,and can be drawn
off therefrom through a suitable waste or dis-
charge cock, which I have not deemed it nec-
essary'to show.

In conclusion, I desire it to be understood
that I do not restrict myself to the particular
arrangement of contrivances herein described
in illustration of my improvements, for the
same may be varied considerably without de-
parture from my invention. More than one

damper may be used,and the manner of mount-
ing and operating the same can be modified
to a very considerable extent.

I give prefer-

in the drawings.

‘What I claim as of my invention is—

1. The combination, with the fire-box, sepa-
rated from the conducting-flue by a partition
or division wall,substantially asdescribed, the
ash-pit, the suction-fan or air-exhaunster, and
the air-inlets which introduce air into the fur-
nace at apoint whereit will meet thefuel-gases,
of air-inlets which admit air to the fire-box at
a point above the grate-surface, and a flame-
passage leading from the ash-pit to the con-
ducting-flue, substantially as and for the pur-
poses hereinbefore set forth.

2. The eombination, with the flame-passages
in the septum-wall and the ash-pit, of the fire-
door and the switeh-damper, connected with
and operated by the said door so as to close
either the passage in the septum-wall or that
in the ash-pit, according as the door is open or
shut, substantially as hereinbefore set forth.

3. The combination, with the air-exhausting.

appliance, the hollow grate-bars, and the regis-
ters controlling admission of air thereto and
also to theash-pit, of the septum-wall and ash-
pit, provided each with a lame-passage leading
to the conducting-flue, and a switech damper or
system of dampers adapted to operate in con-
nection with said passages, substantially as
hereinbefore set forth,

4. The combination of furnace, suction-fan
or air-exhausting appliance, and intermediate
condensing apparatus, consisting of a drum or
casing, pipe through which water is caused to
circulate, inclosed in said druwm, and means,
substantially as deseribed, whereby the heat-
ed gases drawn from the furnace through the

drum and around the pipe are moistened, sub-

stantially as and for the purposes hereinbefore
set forth,

5. A condenser for the heated products of
combustion which pass from a furnace, con-
sisting of a drum or case connected to the
chimney or discharge-flue of the furnace, so as
to receive therefrom the heated furnace-gases,
pipe through which water is caused to cir-
culate, inclosed in said drum, and water or
steam jets for keeping moist the heated gases
which pass through the drum and around the
water coil or pipe, substantially as hereinbe-
fore set forth.

In testimony whereof IThave hereunto set my
band this 16th day of May, 1882.

EDWARD J. MALLETT, JR.

Witnesses:
P. O'CONNER,
JAs. H. Cox.
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