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WUnited States

Patent Office,

MORSE K. TAYLOR, OF UNITED STATES ARMY.

Letters Patent No. 111,154, dated J antary 24, 1871.

IMPROVEMENT IN FURNACES FOR STEAM-BOILERS.

The Schedule referred to in these Letters Patent and making patt of the smme,

To whom i may concern :

Be it known ‘that I, Morse K. TaYLOR, Gaplmm
and Assistant Surgeon Umted States Army, have in-
vented a new-and useful Improvement in a Furnace:

for Steam-Boilers; and I do declave that the follow-

ing is a true and accumte deserxptlon thereof, reference
being had o the accompanying drawing and to the
letbers of reference marked thereon and being a part
of this specification; in which— :
Figure 1 is a front elevation of my unplovul fur-
nace, partially in seetion.
Tigure 2 is-a vertlcal ]oufrltuduml section of the.
same.
Figure 3 is a, phn of a pair of my lower or dump -
ing grates. _'
Figure 4 is an elevation of the front end of one sec-
tion of a dumpmnr-gra,te
_ Figure 5 i a cross-section of the same.
- Figure 6, sheet 2, is an elevation of the grate-dump:- .
ing mechamsm, as when ‘the grates are opéned.
Figure 7 is a similar view of ‘the same when closed”
and locked
Tigure 8 8 a plan of the parts sliown in fig. 7.
The nature of this invention‘relates o an im-
proved furnace, more particularly designed for ma-
-rine- and. stationary steam-boilers, to secure perfect
combustion of bituminous coal therein, althougli other
fuels may- be used, and with great advantage.
The invention consists in the ‘umnvement within

the fire-box of a boiler, of two sets of rrmtes, ‘he one "

above the obhel to which access is had through-suit-
ble doors, and i in the ash-pit an inclined sifting-grate.
The lower grates are hung in pairs, and, by a pe-
culiar system of coupling-levers, are mmmed to dump
the coals thereon down onthe sﬂxug—gmﬁe In firing
with soft coals, as soon. as their volatile matters are
thrown off and théy Become more or -less coked, they
are dumped on the sifting-grate,sliding down to tle
front, whenee ‘they are shoveled up onto the upper
grates, the ash and clinkers "being eliminated by the
sifting-grates. - Fresh fuel:is then supplied to the
-lower grates, and as the smoke and gases of com-
“bustion are thrown off, they are compelled to pass
through the mcadescem; futel on the.upper grates on
their way to the flues, which ca,uses-them. to ignite-
and be entirely consumed, thereby utilizing thé entire
“volatile and combustible matter contained in the fuel,
which, in furriages:of ordinary construction, is lar, ﬂer_-
wms‘ced and. lost. . The upper grates are hollow, in-
clined to the front, and connect thewmtel-spaoe“of “thie
boiler with the front leg of the fire-box, whereby the
area of heating surface is largely increased, effecting
~ still greater economy in the consumption of fuel.
In the drawing— .
A represents the body or shell of a drine boiler,
of which B are the direct and O the return-flues.

D are the freut water legs, D! the rear ones, and
D? the water bottom under the ash-pit, forming a fur-
nace or fire-box of the kind generally constracted for

such boilers, except that the ash-pit is a little deeper.

. B are hollow orwater-grates, each one being con-
structed of boﬂer—pla,tes of the form shown in section
in fig. 1, and in a boiler of eight feet front should be -
about two -and & guarter inches wide -at the top, and
‘orie inch at the bottom, and six inches deep. These
grates connect the back sheet with -the front leg of
The fire-box, being set in at an inclination toward the

front, as showa in fig.2. The grates are set about

ote :md one-half inch apart, and access is had to
them through proper doors K.
.G are other grates, in sections of several bars cast

.in one frame section, the bars- being arranged at the
1 usual distance apart, about one mch and the grate-

sections being arranged and. opemted in pairs, as will

I be pr: esent]y explamed

The rea¥ outer corner.of each suc’mon of a pair is
pivoted to & stud, @, riveted to the back sheet.

Through an a,unular opening in the front leg, oppo-
site each pivot, a Lock-shaft, b, prOJects, having a

 polygonal end, which is inserted in 2 corresponding
socket in the front enid of the section, Whexe it is se-

cured by akey, ¢

Hare doors thIOl‘l"‘h “hlch fuél is supplied to these
lower grates. -

".The outer plOJLGtIll" end of each of the 1ock-shafts
is provided with a crank-head, d, those-of each pair
of sections being so arranged and connected that, by
means of & hand-lever, e, Tnserted in a socket of one
of them, they may be! made to open downwardly and -
dump their fuel, and by the same means brought up -
again fo a horizontal plane, and locked together in
that position by means of a hook-latch, £, pivoted in
the coupling-bar, g, engaging with a stud in the head
which is operated upon.

The sides of the grate-sections are provided with
serrations h, which interlock with those of the adjoin-
ing ones so that, when closing, any lumps of coal lodg-
ing there may be cut up'and dIOp ouf of the way of
their closing.

Iis'an inclined siftihg-grate, suppmted ‘at the rear
end of the ash-pit. The grate may be made in sec-
tions of any convenient width, and hinged either at
thée rear end or at convenient point in its length, so

. that it may be lifted up to remove the ashes and clink-

ers. accumulating underneath it O, if preferred,

‘suitdble openings made in the sides of the ash-pit
will answex the purpose.

J are doors in the ash-pit front, which: give access
to the sifting-grate.
- The operation of this improvemens may b° ex-
'plamed as follows: :

The fire is started on both or on ‘the lower grate




only. As soon as the coals on the lower grates have
thrown off their volatile matter and become more or
less coked, the firemen commence at one side of the
furnace and dump the contents of each pair of grates
onto the sifting-grates below, and then close the sec-
tions again. As the coals slide to the front of the
grate the ashes and clinkers will sift throngh. The
coals thus cleansed are then shoveled up into the up-
per part of the furnace, on the grates E, and fresh
tuel supplied to the lower sections. As the gases of
combustion are thrown off from the fresh coals they
are compelled to pass up through the incandescent
fuel on the upper grate, which insures their ignition
and total combustion. The process of dumping and
refilling- the lower grates and shoveling up thé eoked
coals to the upper grate is continued until all the sec-
tions are thus treated.

The grate. surface of the boiler-furnace is, by the
employment of the water-grate described, trebled, and
a greater amouns of heat utilized, while it promotes
rapid circulation of the water; taking its water, as it
does, from near the bridge wall, the high temperature
of the water tends to preveni deposits of scale and
+ earthy matters therein.
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Nor is this construection of boiler-furnace an advan-

-tage to the use of soft coal alone, as it may be used

as a double-banked furnace in firing with wood, with
the additional gain to be derived from the additional
heating surface in the wateér-grate. The same advan-
tages will obtain in the use of anthracite coal as fuel.
. Whast Iclaim 3s my invention, and desire to secure
by Letters Patent, is—

1. The combination, with the boiler A, of the water-

grate B, the dumping-grate G, and the sifting-grate
I, when the same are constructed and arranged sub-

stantially as described and shown, for the purposes set

forth. )

2. The duamping-grates @, in combination with the
studs a, rock-shafts b, heads f; levers d, coupling-rods
g, and latches f; all constructed and arranged substan-
}ia]ly as described and show, for the purposes set
orth. o

MORSE K. TAYLOR.
‘Witnesses:

FREDERICK EBERTS,
GEO. SPENCE.
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