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To all whom it may concern:

Be it known that I, Henry J. Gesaaror,
a citizen of the United States, and a resident
of Chicago, Cook covnty, Ilinois, have.in-
vented certain new and useful Improvements
in Locomotive-Boiler Fire-Boxes, of which
the following is a full, true, clear, and exact
description, such as will enable others skilled
in the art to make and nse the same.

My invention relates to improvements in
boilers and boiler furnaces and has particu-
lar reference to improvements in stationary
boilers of the locomotive t;

The object of my invention is to increase
the efficiency of such boilers and to improve
the combustion of fuel in the fireboxes
thereof, R

A special object of my invention is to pro-
vide a substantially smokeless locomotive
boiler furnace.

My invention consists primarily in a boiler
of the locomeotive type and a firebox therein
which is lined with refractory material, in
combination with a wall of refractory ma-
terial rising from the bottom of the firebox
and positioned intermediately in the firebox
and a grate arranged between the said wall
and the rear end of the firebox, said wall
dividing the firebox into fire and combustion
chambers.

My invention also consists in various de.
tails of construction and in combinations of

arts, all hereinafter described and partica-
larly pointed out in the claims.

My invention will be more readily under-
stoog by reference to the accompanying
drawin,
tion an

forming a part of this specifica-
in which;

Figure 1 is a vertical longitudinal section
of a boiler and furnace embodying my in-
vention; Fig. 2 is a vertical section thereof,
on the Iine X—X of Fig. 1; Fig. 3 is a simi-
lar section on the line Z—Z of Fig. 1.

In the drawings, 2, represents the “loco-
motive ” boiler shell. This is enlarged at the
rear end and contains the firebox. The fire-
box conforms to the shape of the rear por-
tion of the shell, but is smaller than the
same. The walls of the firebox are consti-
tuted by the flue sheet, 3, the rear end sheet,
4, the side sheets, 5—5, and the crown sheet,
6. As a rule the crown and side sheets are
formed from one sheet of metal. The fire-
box sheets are joined to the shell by the usual
stay bolts but these being common are not
shown herein. The mud ring, 7, unites the

shell and the firebox sheets at the lower
edges and the firebox, being smaller than the
shell, is inclosed by the usual front, rear and
side water legs, 8, 9 and 10—10.

11 represents the front flue sheet of the
boiler and 12—12, the flues which extend be-
tween the flue sheets, 3 and 11; these form-
ing the smoke outlet of the firebox. The
smoke box, 11/, at the front end of the boiler
is of ordinary form.

13 represents a fuel door and 14 an ash’ pit
door, both in the rear end of the boiler.

15—15 are two doors in the front wall of
the fire box, the use of which will be ex-
plained hereinafter.

The bottom of the firebox is formed by a
concrete bed, 16, having a raised portion,16’.
The upper part of tﬁe firebox contzins a
group of water circulating tubes, 17. These
are slightly inclined from the rear toward
the front o f the firebox and extend from the
rear sheet, 4, to the upper part of the flue
sheet, 8. The tubes support a substantially
horizontal wall or roof, 18, composed of re-
fractory bricks. This roof or firebox to
extends from flue sheet to end sheet an
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from one side sheet to the other, completely -

closing off the upper part of the firebox and
Erotecting the crown sheet from the direct

eat thereof. The space, A, between the
crown sheet and the refractory roof, 18,
is reached through a door opening, 19, in
the rear end of the boiler, normally closed
by the door, 20.

As shown I line the interior of the firebox
with bricks, 21. These bricks are made of
refractory material and are suitably secured
in place against the side sheets and those
portions ofg:he flue sheet and the rear sheet

which are not occupied by the flues and the

door openings. Y divide the firebox into
two parts, B and C, by means of a bridge
wall, D, the part, B, being the fire chamber
and the part, C, the combustion chamber
of the furnace. The bridge wall, D, is built
upon the raised portion, 16’ of the bed, 16,
and rises to a point close beneath the refrac-
tory roof, 18, and hence nearly to the level
of the upper flues, 12. The opening, E, re-
maining between the top of the bridge wall
and the roof, 18, is termed the throat of the
furnace and its area closely eorresponds to
the combined aress of the flues, 12, The
bridge wall is in some cases arranged nearer
the ffue sheet, than the renr sheet of the fire-
box, as shown in the drawings, but in other
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cases 1 place the bridge wall substantially
at the middle of the firebox and make the
fire chamber of substantially the same size
as the combustion chamber, C. The fuel
grate, 22, instead of extending from the
rear of the firebox to the fine sheet, as in
other locomotive boilers is of about half the
length of the firebox, terminating at the
bridge wall, D. The grate is supported on
suitable transverse members, 22°.

I will now describe in detail the bridge
wall, D, which constitutes an essential fea-
ture in my invention.

In the npper part of the firebox are two
water tubes, 28 and 24. These extend
through and between the side sheets, 5. One
is placed directly above the other. Beneath
these tubes are two relatively inclined se-
ries or rows of tubes, 25 and 26. These
tubes promote the circulation of water in
the water legs, 10, and all of the tubes, (24,
235, 26) are shightly inclined to insure the
free and rapid circulation of water. I pre-
for that the tubes. 25 and 26, shall be in-
clined in opposite directions as the contrary
circulation currents produced thereby set up
a most desirable agitation of the contents

* of the side water legs. These tubes, 25 and
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26 serve to support the rows of bricks, 27
27, the inner sides of which are provide«i
with grooves, 28, to fit the tubes. The
lowermost bricks, 27, rest upon the floor, 16.
The uppermost bricks, 27, rise to a point
close beneath the tube, 24, and therewith

support the rows of wedge shaped bricks,
27?——-—27’. Inverted U shaped bricks, 29,

cover and rest upon the tubes, 23, and form
the top of the bridge wall. All of the bricks

which are used are eapable of withstanding

the high temperature which is attained in
the firebox and when in use the bricks attain
an almost incandescent condition. The
space between the relatively inclined walls
composed of bricks, 27, is preferably filled
with refractory material, also having large
capacity for heat.

The operation of my invention is as fol-
lows: When a fire is built upon the grate
the gases and combustible particles liberated
from the fuel rise in the fire chamber. As
a partial vacuum exists in the fire chamber
the gases tend to move directly toward the
flues or smoke outlet of the firebox, but are
prevented from so doing by the bridge wall.

mpact of the currents of gas and air upon
the walls, the roof and the bridge wall
canses the deflection of the gases and results
in the thorough admixture of gaseous sub-
stances and vapors at the throat, E. Vigor-
ous combustion is thus promoted and caused
to occur in proximity te the throat and on
passing the throat the gases enter the com-
bustion chamber. The gases on entering the
Iarge combustion chamber lose velocity and
therefore are given ample time in which to
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combine and burn. As o result, substan-
tially perfect combustion occurs before the
guses enter the flues of the boiler. The
bridge wall as here described, co-acts with
the roof to deflect and admix the firebox
gases and it has a further function which is
best expressed in a term which I apply
thereto, to-wit, the term combustion stab-
ilizer. The large body of refractory ma-
terial which composes the bridge becomes
intensely hot and being located in the
middle of the combustion space it tends to
maintain the temperature therein and in a
large measure prevents sudden fluctuations
of temperature which might cause poor com-
bustion. Thus at times that the fuel door
is opened and when cold air rushes into the
firebox, the temperature of the gases there-
in 1s reduced, but the refractory body or
bridge gives off so much heat as to approxi-
mately and quickly restore the gases to nor-
mal temperature. The refractory linings
and roof of the firebox assist in this control,
or regulation of temperature. It will be
obvious also that although the travel of the
fases between the grate and the flue sheet is
onger than usual, the conditions for com-
bustion in the chamber, C, are such as to in-
sure- substantially complete combustion for
the reason th it the temperature in the cham-
ber, C, is poactically constant due to the
alternate absorption and radiation of heat
by the large mass which is interposed be-
tween the chambers, B and C. It follows
therefore that the opening of the fuel door
has but slight effect upon the temperature
in the combustion chamber and even when
the fire chamber, B, is filled with a non-burn-
ing smoky body of gas, these gases on pass-
ing into the combustion chamber are im-
mediately ignited. The combustion cham-
ber possesses all of the advantages of a cin-
der and ash well ; and because of the expan.
sion of the burning gases in the combustior
chamber, such solids are precipitated there-
in and not allowed to pass into the flues.
The cinders and ashes which accumulate in
the bottom of the combustion chamber may
be readily removed through the cleanout
doors, 15, and these doors may be opened for
that purpose at any time.

As various modifications of my invention
will readily suggest themselves to one skilled
in the art, I do not confine the invention to
the specific structures herein shown and de-
scribed,

Having thus described by invention, I
claim as new and desire to secure by Letters
Patent: _

1. A locomotive firebox having a lining of
refractory material and closed at the bot-
tom, in combination with a plurality of
transverse circulating tubes connecting the
sides of the firebox, a plurality of refractory
bricks lodged upon and supported by said
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tubes constituting a bridge wall which rises
from the bottom of the firebox to a point
close to the roof thereof, a grate arranged
above the bottom of the firebox and between
said bridge wall and the rear end of the
fire-box and suitable fuel and ash pit doors,
substantially as described. '

2. A locomotive boiler and its fire-box, in
combination with a lining of refractory ma-
terial in said fire-box, a bed or base c]osin%
the bottom of said fire-box, a plurality o
series of circulating tubes connecting the
side legs of the beiler and inclined within
the fire-box, a plurality of rows of refrac-
tory bricks supported by said tubes consti-
tuting a bridge wall which rises from said
body or base to a point close to the top of the
firebox, a grate in the rear part of the fire-
box, suitable fuel and ash doors and a clean-
out door or doors in the front end of the
firebox, substantially as described.

3. A locomotive boiler and its firebox, in
combination with two vertical series of
trapsverse water tubes connecting the side
water legs of the boiler, said tubes being in-
clined and certain thereof being oppositely

inclined with relation to others, a refractory
bridge wall supgorbed by said tubes and
rising from the bottom of the firebox to a
point near the roof thereof, a grate between
the bridge wall and the rear end of the fur-
nace and suitable fuel and ash doors, sub-
stantially as described.

4. A locomotive boiler and its firebox, in
combination with two relatively inclined
series of circulating tubes connecting the
side water legs of the boiler and arran
midway of the ends of the firebox, the tubes
in said series being oppositely inclined to

romote the agitation of the water in said
egs and rows of refractory bricks arranged
between and supported by said tubes and
forming a bridge wall which is substantially
triangular in cross section, substantially as
described.

In testimony whereof, I have hereunto set
my hand, this 16th day of October, 1908, in
the presence of two subscribing witnesses.

H. J. GEBHARDT. -

Witnesses:

Arraor W. NEeusox,
Jor~x R. LErFEvee.



