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To all whom it may concern:

Be it known that I, CoNRAD TINK, a citizen
of the United States, residing at St. Louis, in
the State of Missouri, have invented certain
new and useful Improvements in Smoke-Con-
sumers, of which the following is a specifica-
tion. ] ‘

This invention is specially adapted to hori-

. zontal tubular stationary boilers, but may be

to
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so meodified as te be adapted for use in loco-
motive, upright, or other hoilers.

As is well known, the usual construction
of the furnace and grate, and their relative
positions to the boiler with its flues or tubes,
is such that the front of the boiler extends
over the fire-bed in the furnace, and the front
end of the boiler,with the tubes,communiecates
with the smoke-box in front of the farnace-

‘wall. The draft to the fire is from below up-

ward through the grate and fire-bed, and the
fire, flames, gases, smoke, and unconsumed
particles of combustion pass along under the
boiler to its rear end, thence apward and en-
tering the tubes at this end of the boiler, re-
turning forward through the flues or tubes
into the smoke-box at the front of the furnace,
and thence through the stack or chimney into
the open air. In this construction of the fur-
nace, grate, and boiler, and their arrangement,
and especially in the mode or manner of re-
ceiving the draft and passing the fire, &e.,
through the tubes of the boiler, a great- amount
of unconsumed particles of combustion passes
away without any benefit being derived there-
from, and great volumes of smoke are formed
through the incomplete process of combustion,
caused by the particles of combustion, smoke,
gases, &c., rising dirvectly upward from the
tire-bed without being subjected to the direet
action of the fire, and thus are not ignited or
burned,and especially is this the fact whenever
fresh fuel is introdueed into the furnace; fur-
ther,thedraft being frombelow upward throu gh
the fire-bed, about ten per cent. of combustible
matter in the fuel is lost and unutilized,owing
to the fact that the cold draft striking the hot
or live coals underneath extinguishes them,
causing clinkers to be formed of them, which
still contain aboub ten per cent. combustible
matter of the original fuel. These clinkers
are wasted, and consequently so much com-
bustible matter is unutilized and lost,

The object of my invention is to overcome

all these disadvantages, difficulties, &e., and
to form a perfect smoke-consumer, whereby all
smoke and all particles of combustion are fully
and entirely consumed and utilized, as well as
effecting a more perfect and direct heating of
the water in the boiler.

To this end my improvements consist in
arranging the furnace directly in front of the
boiler and making it of sufficient height and
width to extend across the entire front of same;
further, in arranging the grate high within the
furnace, and so that the bottom of the grate-
bars will be above the upper tubes of the
boiler, and the fire-bed will be about even with
the normal water-line in the boiler; further,
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in admitting the draft to the fire from above .

the grate-bars, so that the former will pass
downward through the fire-bed and grate, the
space below the grate being made air-tight at
its door and walls, so that all smoke and par-
ticles of combustion will be foreed to pass

‘through. the fire-bed, and thus be effectually

burned and consumed; farther, in the direcs
manner of passing the flames and heat into
the flnes of the boilerin front.to gain full
benefit therefrom; and, further, in the con-
straction of detail parts, all of which will
hereinafter be fully deseribed. ‘
Of the drawings, Figure 1 is a front eleva-
tion of my improved furnace. Fig.2isa ver-
tical section through same on line 2 2 of Fig.
4, clearly showing the grate and its relative
position to the front of a hoiler. Fig. 3 is a
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cross-section through the front end of a boiler ‘

and middle of chimney on line 3 3 of Fig. 4,
clearly showing how the heat and fire pass
aronnd the front end of the boiler into. the
chimney. Fig. 4 isa longitudinal section of
the furnace, with its grate,and the boiler, with
its fire-tubes,on line4 4 of Fig. 1, clearly show-
ing arrangement and position of the former to
the latter, also indicating direction of draft
and course of fire and heat by arrows. Fig.
bisa plansection of the furnace, looking down
on the grate.. Fig. 6 is a perspective view of

.the grate-bars, showing their detail construe-
tion, also mechanism for raking the fire.
Similarletters refer tosimilar parts through-
out the several views. o
A represents a plain stationary eylinder-
boiler. ¢ are its flues or fire-tubes. The
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- forming the rear wall of my furnace.
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boiler rests with its front end in a fire-brick
wall, B, so that its front face should come

-about flush with the front face of the wall.

This wall is built air-tight, and should encir-
cle the boiler, as shown in Figs. 2 and 4. Di-

rectly in front of the boiler I build my far-

nace C by extending the side walls, C, for-
ward, connecting them with the front furnace-
wall, !, which may be of iron or brick,and
arching the whole over at the top by a brick
arch, C*, the wall B and face of the boiler
(See
Fig. 4.) :

D is my grate. This I place high upinthe
furnace, so that the bottom of its bars will be
directly above the upper fire tube or tubes of
the boiler, and so that the fire-bed will be
about even with the normal water-line in the
boiler. The walls and doors of the furnace
below the grate should be perfectly air-tight,
80 as to prevent any and all draft from enter-
ing the furnace below the fire-bed and grate.
The fire-doors above the grate, however, will

‘be kept open, or provided with openings to

admit draft from above the grate and fire-bed

‘downward through same, as indicated by ar-

rows, Fig. 4.
The object of placing the grate as described

‘is to permit the fire and heat to pass down
‘through the grate and directly into the flues of
the boiler, so that the most benefit is derived
“therefrom.

Further, the object of bringing
the fire-bed about even with the normal water-
line in the boiler is to prevent the boiler from
burning through at this point, which is pro-
tected by the water. Where the fire-bed ex-
tends above the water-line a brick wall should
be. built across the face of the boiler abovethe
grate, as shown by dotted lines in Fig. 4.

Directly back of the furnace I place my
chimney or stack E.

P is a brick wall surrounding the boiler, a
little distance back of the wall B, so as to form
a chamber, G, around the boiler, and connect-
ing with the chimney above it. The wall F
is arched belowto leavean openingatg. The
fire and heat, after entering the boiler-tubes
in front, pass through same to the back, re-
turning by passing down in the rear and un-
der the boiler into the chamber G, around the
boiler into the chimney.

The main feature of my invention, and upon
which I lay most stress, is the position of the
grate within the furnace, together with its
relative position to the boiler and the relative
position of the boiler to the furnace, whereby
the heat and flames from the fire-bed are com-

-pelled to pass down through the grate and

directly into the flues or fire-tubes of the
boiler, thus utilizing and deriving the bene-
fit from same when hottest, the advantages
gained being as follows: The smoke thus be-
ing compelled to pass directly through the
fire, thereby being completely burned and
converted into heat and flames. Further, the
particles of combustion cannot escape uncon-

‘sumed, they being also passed directly through

the fire and flames downward, and are thus
completely burned and also converted into
heat and flames, the heat and flames thus
formed being entirely free from smoke and un-
consumed particles of combustion, and doing
away with the nuisance of smoking chimneys
and danger of flying sparks, as well as deriv-
ing full benefit. from heat formed by entire
burning of same. TFurther, a more perfect
burning of the fuel itself is obtained, as no
cold draftcan strike the live coals from below
to extinguish them before all the. combustible
matter contained in them is fully utilized.

To protect the grate and grate-bars against
the intense heat to which they are subjected
by the flames and fire which pass downward
between them, I prefer to useagrate construet-
ed as follows: . represents fire- clay, which is
formed around the grate-bars and other parts
of the grate subjected to the fire.

top and sides completely. (See Fig.6.) After
the fire has acted on it some time it becomes
hard and forms a fire-clay covering; or it may
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This clay -
is placed on the bars, &e., damp, and covers-
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be placed on and burned in any other well- ~

known manner.

Iis a rod running in guides I' below the
grate, parallel to the grate-bars and secured
in the side walls of the furnace. This barhas
formed on its top fingers 4, which extend up
into the spaces between the grate-bars.

i’ is a sleeve, into which a rod may be in-
serted from outside of the furnace in order to
move the bar back and forth and cause the

95

I0C

fingers to rake the ashes and cinders out of -

the grate. The front end of the guides are
made to ineline downward, so as to allow the
bar with its fingers to be dropped down below
the grate, and thus placed out of reach of the
flames, and prevent their being burned through
the intense heat when not in use. .

J is a plate moving in guides j, air-tight, on
the front wall of the furnace. A hole, §, in
the plate admits of a rod to be inserted for en-
gagement with the sleeve of the rake-bar.
This air-tight plate J allows the rod to move
upward when pushing the rake-bar up thein-
clined portion of the guides for bringing the
fingers between the grate-bars.

‘What I claim is—

1. The combination and arrangement, in a
downdraft - furnace, of a grate placed directly
in front of a steam-boiler, and directly above
its upper flue or flues, as herein shown and
described, and for the purpose of conducting
the flames directly into the flues of the boiler,
for the purpose set forth.

2. Inadowndraft-furnace for steam-boilers,
the front face of a tubular boiler forming the

rear wall or part of the rear wall of the fur-

nace, and the grate placed above the upper
flue or flues of said boiler, substantially as
herein shown and described, and for the pur-
pose set forth.

3. Ina furnace, the combination of the wall
B of the furnace proper with the wall F around
the boiler to form aheating-chamber, G, com-
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municating with the chimney E, as herein nace, placed directly in front of said boiler and
shown and described, and for the purpose set | directly above its upper flue or flues, substan- 1o
forth. - | tially as and for the purpose set forth.
4. The combination, with 2 steam - boiler !

5 having a heating-chamber, G, communicating , CONRAD FINK.
with the chimney B, as herein shown and de- Witnesses:
scribed, of a downdraft-furnace. directly in CHAS. F. MEISNER,
front of said boiler, and a grate within the fur- Cuas. E. MuTz,




