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to all who, it may concern." faces to the water, (c being the water side of 
Beit known that I, ERNEST GEARING, a sub- the furnace,) and the direction of curvature 

ject of the King of Great Britain and Ireland, 
residing at Harrogate, in the county of York, 
England, have invented Improvements in 
Steam-Boiler Furnaces and Flues, of which the following is a specification. 
Steam-boiler furnaces and flues (hereinaf 

ter called “furnaces”) have been made with 
strengthening - ribs at short intervals, the 
metal between such ribs being left plain or 
curved, also of the forms commercially well. 
known, respectively, as “ Fox's corrugated 
furnace’ and the “Morison suspension-fur 
nace,’ and of various other forms in longitu 
dinal section; and my invention has reference 
to an improved construction having for its 
object such a disposition of the metal as shall 
produce a furnace stronger to resist external 
pressure than such as heretofore usually em 
ployed. For this purpose I make the fur 
nace-wall of a form which, as seen in longi 
tudinal section, comprises arch-like outward 
projections resembling sections of hollow 
bulbs (projecting outwardly into the water 
space of the boiler) and intervening connect 
ing portions, either straight or curved. For 
distinction I call the said outward projections 
“bulb-like” projections. 
In the accompanying drawings, Figure 

shows a longitudinal section of a portion of 
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the wall of a furnace according to this inven 
tion. Figs. 2 and 3 are similar views illus 
trating modified forms of furnaces also ac 
cording to this invention. Figs. 4, 5, 6, 7, 8, 
9, 10, 11, and 12 illustrate various formations 
of bulb-like projections which may be adopt 
ed in carrying out my invention. 

Referring to Figs. 1, 2, and 3, a CL are bulb 
like projections, and b b are intervening con 
necting portions. 

In Fig. 1 the connecting portions b inter 
Vening between the bulb-like projections at 
are cylindrical-i.e., straight as seen in lon 
gitudinal Section-while in Figs. 2 and 3 the 
said intervening portions b are curved as seen 
in longitudinal section. 
The direction of the curvature of the con 

necting portions b in the example illustrated 
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of the intermediate parts b in the example 
illustrated in Fig. 3 is such as to present con 
vex surfaces to the water. 
The connecting portions b may be of other 

forms than those illustrated. Furthermore, 
it is to be understood that the bulb-like pro 
jections a may vary more or less in form with 
out departure from my invention, provided 
always that the two side walls did of each 
such projection be so formed that they are 
nearest to one another at some point inter 
mediate between the outer part e of the bulb 
like, projection-namely, that part which is 
of largest diameter-and the innermost part 
f-namely, that which is of smallest diam 
eter-as will be seen to be the case in each 
of the modifications respectively illustrated 
(as some examples) by Figs. 4, 5, 6, 7, 8, 9, 10, 
11, and 12. . 

In a furnace of circular cross-section the 
bulb-like projections a will be annular in a 
plane at right angles to the axis of the fur 
3C0. 

: It will be noticed that in each of the exam 
ples illustrated by Figs. 1, 2, and 3 the bulb 
like projections a are short compared to the 
intervening connecting portions b and are of 
curvilinear form as seen in longitudinal sec 
tion of the furnace. 

I consider it desirable that the bulb-like 
projections a should be relatively short and 
usually desirable that they should be curvi 
linear in form. - - 

One way in which furnaces according to 
my invention may be made is by first bend 
ing up and then welding a plate of suitable 
dimensions, preferably of steel, so as to form 
a tube, then by the well-known rolling proc 
ess corrugating such tube to a form more or 
less approaching the desired ultimate forma 
tion, and afterward subjecting the so corru 
gated tube to endwise pressure in a hydraulic 
or other press provided with a mandrel and 95 
with dies of suitable form, (all of which may 
be collapsible,) for example according to the 
invention described in the application for a 
patent deposited by William Rainforth the 
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CO 50 by Fig. 2 is such as to present concave sur- same day as my present application. 
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It is to be understood that I do not limit 
myself to this method of producing furnaces 
according to my invention. 
What I claim is 
1. In a steam-boiler furnace an outwardly 

projecting portion which as seen in a longi 
tudinal section of the wall of said furnace 
comprises two side walls so formed that they 
are nearest to one another at some point in 
termediate between the outer part of said out 
Wardly-projecting portion namely that part 
which is of largest diameter and the inner 
most part namely that which is of smallest 
diameter substantially as described. 

2. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly - projecting portions 
each resembling a section of a hollow bulb 
and intervening connecting portions, as set 
forth. 

3. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises short outward projections resem 
bling sections of hollow bulbs and long inter 
vening connecting portions, as set forth. 

4. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs, said bulb 
like parts being wholly curvilinear, and in 
tervening connecting portions, as set forth. 

5. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs, said bulb 
like parts being wholly curvilinear, and in 
tervening connecting portions, the outward 
bulb-like parts being short and the interven 
ing connecting portions long, as set forth. 

6. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
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comprises outwardly-projecting portions re 
sembling sections of hollow bulbs and curved 
intervening connecting portions, as set forth. 

7. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs and curved 
intervening connecting portions presenting 
convex surfaces to the water, as set forth. 

8. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs, said bulb 
like parts being wholly curvilinear, and 
curved intervening connecting portions pre 
senting convex surfaces to the water, as set 
forth. 

9. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs, and curved 
intervening connecting portions presenting 
convex surfaces to the water, the outward 
bulb-like parts being short and the interven 
ing connecting portions long, as set forth. 

10. A steam-boiler furnace whose wall is of 
a form which, as seen in longitudinal section, 
comprises outwardly-projecting portions re 
sembling sections of hollow bulbs, said bulb 
like parts being wholly curvilinear, and 
curved intervening connecting portions pre 
senting convex surfaces to the water, the out 
ward bulb-like parts being short and the in 
tervening connecting portions long, as set 
forth. 
Signed at Leeds, in the county of York, 

England, this 3d day of April, 1902. 
ERNEST GEARING. 

Witnesses: 
W. H. McELLROY, 
HARRY NEWILL. 
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