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To all whom 6 may concern:

Be 1t known that we, Grorar MarrIT and
Tromas T. PARKER, both of Chicago, Cook
county, Illinois, have invented certain new
anc useful Improvements in Boilers, of which
the following 1s a specification.

This invention relates to boilers, and relates
particularly to what are commonly known as
“internally - fired” boilers, comprising an
outer shell which contains the water and one

or more relatively small shells which extend

longitudinally through the outer shell, the
ends of which are secured to the edges of
openings formed in the end walls of said outer
shell and within which the tfurnace of the
boiler 1s located. Ascommonly constructed.
the ends of the furnace-shell are riveted to
flanges formed around the edges of the open-
ings in the ends of the outer or water shell.
It 18 found in practice that the expansion and
contraction of the furnace-shell due to sudden
variations 1n the temperature therein from
any cause—as by opening the furnace-door in
stoking, whereby cold air 1s admitted to the
furnace—produces a severe strain on said fur-
nace-shell at a point where it is riveted to the
end walls of the outer or water shell which in
time operates to form cracks in said furnace-
shell extending from said rivets to the end
thereof, commonly known as " fire-cracks.”
These fire-cracks cause the boiler to leak and
also weaken the boiler at this point and are
very objectionable. These objectionable ef-
fects are apt to occur only at the rear end of
the boiler, where the heat is greatest, tlie front
end being heated to a much less degree and
the variations in temperature are not as ex-
treme as at the rear end of the boiler.

A primary object of our invention is to
overcome the above objectionable features by
providing means to prevent sudden and ex-
treme variations of temperature where said
turnace-shell 1s connected to the outer or wa-
ter shell.

Further objects of the invention are to de-
flect the products of combustion downwardly

acainst the bottom of the furnace-shell, there-

by subjecting the water surrounding the un-
der side of the said furnace-shell to a hich de-

ciency of the boiler, and to effect a more per-

furnace, thereby generating a greater quan-
tity of steam with a given amount of coal
and also materially reducing the volume of
smoke prodiiced by the furnace.

Our invention consists of the various fea-

tures, combinations of features, and details

of construction hereinafter described and
claimed. '

In the accompanying drawings our inven-
tion 1s fully illustrated.

Figure 1 is a vertical longitudinal sectional

view of a boiler embodying our invention, and
Fig. 2 1s a transverse section on the line 2 9

of Fig. 1. |

Retferring now to the drawings, 1 designates
the outer or wall shell of an internally-fired
boiler; 2, the furnace-shell; 3, the grate-bars:
4, the bridge-wall; 5, the boiler-tubes; 6, the

tect combustion of the gases generated in the
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breeching, and 7 is a housing, of masonry or

the like, inclosing the rear end of the boiler
and forming an inclosed space through which
the products of combustion pass from the fur-
nace-shell 2 into the tubes 5.  Asshown, the
ends of the furnace-shell 2 are sccured to
flanges 8, formed around the edges of open-
ings formed in the walls of the outer or water
shell 1 by means of rivets in the usual manner.

The front end of the furnace-shell is closed by

means of suitable headsor castings 9, provided
with firing-doors 10 and with doors 11 which

open 1nto the ash-pit.

All of the foregoing features may be of any

‘usual or approved construction and will be

readily understood by a person tfamiliar with
the art without a detailed deseription thereof.

The products of combustion pass from the
turnace-shell into the space inclosed by the
wall or housing 7, through the tubes 5 into the
breeching 6, and thence into the smoke-stack.

1t 1s obvious that the rear end of the fur-
nace-shell 2 will be heated to a very high de-
gree and also that when the doors 10 are open
cold air will be admitted thereto which will
operate to suddenly reduce the temperature

therein, causing said shell to contract, and that

this cooling and contraction will subject the
seam or joint connecting the furnace-shell to
the outer or water shell to a severe strain, and
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experience has shown that in time this will

cause sald shells to crack between said rivets
and the cnds thereot, forming whatare known
as “fire-cracks.” Said fire-cracks weaken the
hoiler and also cause the same to leak and are
very objectionable.

We have found that the formation of fire-

cracks in the seam or joint connecting the

furnace-shell 2 to the flange 8 can be pre-
vented by covering said seam or joint with a
shield of suitable material, as fire-brick or the
like, which will protect the same from sudden
variations of temperature within the furnace-
shell due to opening and closing the fire-doors
or from other cause and will prevent the conse-
quent strain on said seam or joint due thereto.

In the drawings, 12 designates a shield of this
In practice we have realized very
vgood results by the use of a shield approxi-
Hl‘Lttl:}T four and one-half inches thick by nine

character.

inches long. 1t is obvious, however, that the

thickness of said shield may be increased to
any extent that may be desired, so that it does

not choke the opening atthe rear end ot the fur-
nace-shell and prevent the free passage of the

products of combustion therethrough. The-

length of the shield admits of even greater
range than the thickness thereof, and, in fact,
it may be extended to within a short dlst‘mce
of the bridge - wall, if desired.
we prefer to make the shield 12 of a consider-
able thickness—say twelve to fifteen inches—
at the top of the furnace-shell, thus forming

a ledge or shoulder of considerable depth at

the Slde thercof toward the fire - box which
will operate to deflect the products of com-

bustion passing through said shell downwardly
against the bottom of the shell, which will

ODGI“ItG to heat the water which surrounds the

10 under side of the said furnace-shell to a much

hicher degree than it would be otherwise
heated. \V hen the top of the shell 12 1s made
in the form of an arch, i1t will ordinarily

be strong enough to require no additional

In practice
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support. When,
is large 1n dnmmer and particularly when
said shield is made very heavy on top or the
inner surface thereof is but slightly arched,
it is desirable to provide a support there-
for. A desirable form of support consists
of a pier, (shown in dotted lines at 13;) but
any other desired or suitable form of sup-
port may be used in place thereof. A further
advantage ¢

due to the use of a shield of this
character when of considerable body 1s that
the heat therefrom will operate to maintain
the gases from the furnace at a high tem-
perature when the furnace-door 1s open,
whereby more perfect combustion will be ef-
fected and a less volume of smoke produced.

We claim as our invention—

1. In a boiler of the character described,the

combination with the outer water - shell and

the furnace-shell arranged within and above
the bottom of the water-shell, of a refractory
shield within the furnace-shell covering the
seam or joint connecting the rear end of said
furnace-shell with the end of the water-shell,
substantially as described.

9. Ina boiler of the character described, the
combination with the outer water - shell and
the furnace-shell arranged within and above
the bottom of the water-shell, of a ring-like
refractory shield within the furnace-shell cov-
ering the seam or joint connecting the rear
end of said furnace-shell with the end wall of
the water-shell, said shield forming a deflect-
ino-shoulder at top, substantiallyasdescribed.

In testimony that we claim the foregoing as
our invention we affix our signatures, in pres-
ence of two subscribing witnesses, this 21st
day of July, A. D. 1903.

GEORGE MAKFKIT.
THOMAS T. PARKER.

Witnesses:
E. M. KLATCHER,
IK. A. CosTELLO.
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