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To all whom it may concern :

Be it known that we, SamurrL M. Vavu-
cratNy and Georee R. HENDERSON, citizens
of the United States, residing in Philadel-
phia, county of Philadelphia, State of Penn-
sylvania, have invented certain Improve-
ments in Downdraft Fire-Boxes, of which
the following is a specification.

The object of this.invention is to secure
the combustion of bituminous coal without
the usual generation and expulsion of smoke
from the stack.

The construction is particularly adapted
for use in locomotive boilers.

In the accompanying drawing—Figure 1,
is a longitudinal sectional view of a loco-
motive boiler illustrating our invention, on
the line 1—1 Tig. 2; Fig. 2, is a transverse
sectional view on the line 2-—2, Fig. 1;
looking toward the rear of the fire box;
Tig. 3, is a longitudinal sectional view illus-

" trating a modification of the invention; and

25

30

35

40

45

50

Tig. 4, is a sectional view of a detail of the
construction illustrated in Fig. 3.

A is a fire box which may be of any of the
ordinary constructions.

B is the body of the boiler, in which are
the tubes 0.

In place of the grate which is usually lo-
cated at the bottom of the fire box of. loco-
motives of the coal burning type, the grate
is formed by a series of water tubes C ar-
ranged preferably at the incline shown, and
these tubes are set and expanded into the
crown sheet @ of the fire box and into the
walls of a water partition B’ at the bottom
of the fire box near the rear end.. This
water partition communicates with the side
water space between the fire box.and the
casing of the boiler. The upper ends ¢ of
the grate tubes C are preferably bent so
as to assume a vertical position some dis-
tance below the crown sheet ¢ and they are
preferably staggered as shown so as to re-
ceive and properly hold the deflector I,
which is made of a series of fire bricks.
These bricks are for the purpose of prevent-
ing the products of combustion from pass-
ing over the top of the coal.

b’ is a fire door through which the coal
is shoveled onto the water tube grate C.

There is a space I’ formed between the
partition B’ and the rear wall of the fire
box, and the lower portion of this space or

compartment is closed by a hopper I” hav-
ing a door f. At the upper end of this space
or compartment is a trap door f hinged as
shown. On lowering the trap door any
clinkers or large portions of burned coal
may be readily removed from the surface
of the grate and discharged into the com-
partment F without permitting air to enter
at this portion of the fire box.

The ash pan G has a floor ¢ preferably
lined with fire brick, and at the rear end of
the ash pan is a compartment ¢’ into which
the small ashes or cinders can be blown by
means of the jet pipe % which extends
through an opening in the forward end of
the ash pan, as clearly shown in Fig. 1.

Below the floor ¢ of the ash pan is a-pas-
sage ¢ which communicates with the cham-
ber I through passages at each side of the
compartment ¢’. At the forward end of
the passage 7 is a damper ¢’ suitably pivoted,
and in the front wall of the chamber I is
a series.of openings 4? for the escape of air
into the combustion chamber under the grate
C. By regulating the opening of the
damper 7" more or less air will flow through
the chamber I and under the fire brick lining
and will be heated to a certain extent by
contact with the under surface of the fire
brick or the partition, and will escape even-
tually through the passages ¢* into the com-
bustion chamber and mingle with the gases
that are distilled from the hot under bed of
the coal, and thus form complete combus-
tion in the chamber A’ before passing to the
tubes of the boiler.

We may in some instances use the con-
struction illustrated in Fig. 8, in which the
grate €7 is composed of tubes connected to
transverse drums N, N’, N2 The transverse
drum N may rest upon the structure at the
rear of the fire box in such position as to
separate the compartment I'* from the com-
bustion chamber of the fire box, and the two
transverse drums N’ and N* may be so lo-
cated as to properly support the fire brick
deflector B’ as clearly illustrated in Fig. 3.
These drums preferably extend through
both walls of the fire box as indicated in
Fig. 4, and are provided with suitable caps
n and they are perforated at »” so as to com-
municate with the connecting space between
the walls of the fire box and the casing of
the boiler so that when it is desired to clean
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these drums all that is mecessary is to re-
move the cap n and suitable cleaning in-

‘struments can be introduced into the drums.

In this figure we have dispensed with the
use of the hopper, showing a simple door f?
and have used a perforated locked -door. f2.

The chamber I’ directly under the drum N |

ig cloged by a damper 4° and there are in-
clined openings ¢* in the front wall which
communicate with the combustion . chamber
A’

this door the small ashes or cinders can be
readily blown from the surface of the fire
brick bottom ¢ of the ash pan by means of

the steam discharged through the nozzle %’.

By this invention the usual method of
firing a locomotive is not departed from, as
the fire door is practically in the same po-
sition as in the ordinary locomotive and the
grate instead of being at the base of the fire
box is raised a sufficient distance, and is at
such an incline, that it will properly hold
the body of coal and the fireman can quickly
see the condition of his fire at all times, and
can regulate the drafts accordingly.

We claim:

1.- The combination in a locomotive of a
fire box; a series of tubes communicating

with the fire box; a water partition extend-

ing across the lower end of the fire box some
distance from’ the rear end thereof, forming
a chamber, with series of inclined tubes ex-
tending from the water partition -to the
crown sheet of the fire box.

2. The combination in a boiler of a fire
box; a transverse water partition at the
lower end of the fire box some distance from
the rear end thereof; a series of tubular
grate bars connected to the said partition
and to the crown sheet of the boiler, said
tubes communicating with the water space
of the boiler; and a . transverse partition at
the upper end of the grate to prevent prod-
uets of combustion from passing over the
grate into the combustion chamber

There is also a hinged door ¢* at the-
rear of the ash pan G’ so that in opening
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‘8. The combination in a boiler of a fire
box; a transverse water partition at the
lower end of the fire box located some dis-
tance from the end thereof; a series of wa-
ter tubes forming a grate, said water tubes
communicating at the lower end with the
water partition and having vertical portions
coupled to the crown sheet of the fire box and
communicating with the water space of the
boiler, the vertical portions of said tubes be-
ing staggered with fire brick sections held
in phce by the tubes and forming a parti-
tion preventing the passage of the products
of combustion over the forward end of the
grate.

4. The combination in a boiler, of a fire
box; a transverse water partition in the
lower portion of the fire box some distance
from the rear end thereof and forming a
clean out space; a series of inclined water
tubes forming a grate and connected to said
partition and with the crown sheet of the
fire box; a hopper at the lower end of the
clean out space having a door; and a trap
door at the upper end of said space, so that
when the trap door is opened the clinkers
and large portions of burned coal may be re-

moved from the surface of the grate and

discharged into the hopper.

5. The combination of a locomotive fire
box having a crown sheet above the tubes
of the boﬂer with a series of inclined tubu-
lar grates 1ocated within the fire box, one
end of said tubes being bent up and attached
to the crown sheet of the boiler and the
other end attached to the boiler at the rear
end of the fire box.

In testimony whereof, we have signed our
names to this spemﬁcwtlon in the presence
of two subscribing witnesses.

SAMUEL M. VAUCLATN.
GEORGE R. HENDERSOX.

‘Witnesses:
Lours H. BENDER,
J. H. Kersr.

‘Copies of this patent. may be obtamed for five cents each, by addressing the “ Commlssmner of Patents,

Washington, D

c”
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