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To all, whom it may concern: 
Be it known that I, HENRY WIGGE, of Ham 

ilton, Butler county, Ohio, have invented cer 
tain new and useful Improvements in Meth 

5 ods of Protecting the Ends of Boiler-Tubes and 
Means Therefor, of which the following is a 
specification. 
Myinvention relates to an improved method 

of protecting the ends of boiler tubes, and of 
Io means therefor, whereby the heat to which 

they are exposed is kept more constant, and 
the direct contact there with of the cinders 
and variable flame is prevented. 
The object of my improvement is to pre 

I5 went the occurence of leaks between the flues 
and boiler head in which they are secured. 
This object is attained in the following de 
scribed manner as illustrated in the accom 
panying drawings, in which 

2O Figure 1 represents in perspective the rear 
portions of a boiler and furnace; Fig.2 alon 
gitudinal sectional elevation of rear portion 
of boiler and furnace; Fig. 3 a rear elevation 
of a boiler showing parts of the furnace in 

25 section; Fig. 4 a perspective view of a tile 
used in the construction of the fire wall; Fig. 
5 a sectional detail of flue and fire Wall. 
In the drawings A represents the rear por 

tion of a steam boiler, B the draft flueS or 
3o tubes therein, C portions of the furnace in 

which the boiler is set. D is the rear boiler 
head in which one end of the flues is secured 
by swaging and calking as is usual. E is an 
iron beam extending across the furnace. Fis 

35 afire wall of incombustible material erected on 
said beam and covering the ends of the flues. 
Gis an airspace existing between the fire wall 
and the boiler head, and inclosed by a margi 
nal projection H of the fire wall, and Ian iron 

4o plate which serves to cover the top of air 
space G and the rear portion of the furnace. 
Openings J are formed through the fire Wall 
directly opposite the ends of the respective 
flues, and are preferably of less diameter than 

45 theinterior of the flues. Kisatile used in the 
construction of the fire Wall. The heat is 
generated in the front portion of the furnace 
whence it passes rearwardly under the boiler 
and returns through the flues to the chimney. 

so The intensity of the heat is subject to sud 
den variations from various causes, as by the 

opening of the furnace door, replenishing the 
fuel, changing the draft dampers, &c. These 
sudden variations are especially injurious to 
the exposed flue joints, by causing irregular 55 
and incessant changes in the expansion and 
contraction of the parts, and soon result in 
producing leaks therein. This objection is 
remedied by my method of intercepting the 
heat in its passage to the flues by a fire Wall 6o 
provided with openings, said openings sepa 
rate and conduct the heat to the interior of 
the respective flues, and prevent its coming 
in direct contact with the ends thereof. When 
the fire wall becomes heated its temperature 65 
remains substantially constant and is not 
sensitive to sudden variations, the tempera 
ture in the airspace surrounding the ends of 
the flues is regulated by the heat of the wall, 
and is therefore less variable. The heated to 
wall also serves to modify Sudden variations 
in the currents of heat while passing through 
the openings thereinto the flues. The smaller 
the size of the openings through the Wall in 
relation to the size of the flues the farther the 75 
current of heat will be projected within the 
flues before expanding in contact with the 
sides thereof, and the more protection will be . 
afforded to the ends of the flues from varia 
tions in the heat currents. The air space 8o 
between the fire wall and boiler may be 
omitted and the Wall be built against the 
boiler head. The holes through the wall may 
be enlarged or flaring on the outside to ad 
mit the heat more readily. The fire wall may 85 
consist of any incombustible material as iron, 
clay, or asbestus, and may be constructed and 
supported in any desirable manner, a single 
slab made of fire clay similar to furnace or 
stove linings, and of the proper dimensions ge 
and provided with the necessary openings 
opposite the ends of the flues, serves the pur 
pose Well for Small boilers. It is convenient 
however in the construction of the walls, for 
large boilers to use prepared tiles of the forms 95 
shown in Figs. 1 and 4 and securing them 
properly together with fire clay. The fire 
wall should intercept the heatin its entrance 
to the flues, which in boilers of the locomotive 
type, Would necessitate its location in the fire Ioo 
box where the heat passes directly to the 
flues, instead of first passing under the boiler 
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as is usual in stationary boilers set in sepa 
rate furnaces. 
By locating the wall in front of the end of 

the flues without having any portion of it pro 
jecting into the ends of the flues, it can ex 
pand and contract without being affected or 
broken, which would not be the case if any 
portion of it projected into the ends of the 
flues, as such portion must necessarily be 
verythin to prevent closing the ends of the 
flues, which would render such portion liable 
to be cracked or broken by the least move 
ment of the wall. 

I am aware that prior to my invention in 
termediate fire walls have been used in smoke 
consuming furnaces and that protectors have 
been inserted into the ends of the tubes or 
flues. I therefore do not claim such combi 
nation broadly, but 
What I do claim as my invention, and de 

sire to secure by Letters Patent, is 
1. The herein described method of protect 

ing the ends of boiler tubes which consists 
in Separating the current of heat in its pas 
Sage to the tubes and distributing the same, 
through a strata of air of substantially con 
stant temperature, to the interior of the re 
spective tubes without contact with the ends 
thereof. 

2. The herein described method of protect 

517,872 

ing the ends of boiler tubes which consists 
in maintaining the temperature, substantially 
constant, of a strata of air in contact with a 
boiler head, and passing currents of heat 
through the same to the interior of the re 
spective tubes without coming in contact 
with the ends thereof. 

3. The combination, with a tubular boiler 
and furnace, of a fire wall of incombustible 
material provided with openings of a less di 
ameter than the boiler tubes and that regis 
ter with the ends of the tubes respectively, 
whereby an air chamber is formed between 
said wall and the boilerhead whereby the heat 
is admitted to the interior of the tubes through 
the openings in the fire wall and through said 
air chamber all portions of said wall being 
out of contact with the interior of the flues. 

4. The combination, with a tubular boiler 
and furnace, of an iron beam across the fur 
nace, near the end of the boiler, a perforated 
fire wall upon the beam, said wall consisting 
of a series of tiles of incombustible material, 
whereby an air chamber is formed between 
the end of the boiler and the wall. 

HENRY WIGGE. 
Witnesses: 

CoRA HUSTON, 
R. S. CARR, 
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