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UNITED STATES PATENT OFFICE. 

JOSEPII NODDER, OF SHEFFIEI,D, ENGLAND, ASSIGNOR TO THE JOHN 
BROWN & COMPANY, LIMITED, OF'. SAME PILACE. 

STEAM - BOILER FURNACE AND FLUE. 

SPBCIFICATION formimg part of Tetters Patent No, 5?4,107, dated 10ecember 89, 1896. 
Ápplication filed August 20, 1896, Serial N0 608,400, (M0 m0dél) 

Z0 ?z/Z ??//%07)?/ Ž 7)?0¢¢/ c07?¢¢7'#a: • 
Be it known that I, JOSEPH NOTODER, a sub 

ject of the Queen of Great Britain and Ire 
|land, residing at AtlaS Wojaks, Shefield, in 
the county of York, England, have in wented 
certain ImprowementS in Steam-Boiler Fur 
maces and Flues, of Which the following is a 
Specification. 
This imwention has for its Object to prowide 

boiler furnaces and flues which have a high 
degree of reSiStance against Collapse and an 
efficient elasticity of mowement, when in Work. 
The plates of which the said boiler furmaces 
or flues are made are of umequal thickneSS, 
the thicker portions being constituted by hol 
loW ribs arranged_transwerSely to the axis of 
the furnace or flue, the conca.wity being on the 
fire Side of the furnace or flue and the Com 
'weXity on the Water side, the tops of the said 
Tribs being thicker than the other portions of 
the plate. BetWeen the ribs thus formed 
arched partS Or portions are made with a 
SWeeping curwe, the conwexity thereof being 
On the Water Side and the conca.wity On the 
fire side, these cur wed parts preferably join 
ing the ribS aforesaid by 1|rewerSely - cu1'Wed 
portions. 
The accompanying drawing represents in 

longitudinal Section a portion of a, boiler fur 
nace or fiue Sufficient to illustrate this imwem 
tion. 
A are the aforesaid thickened hollow ribs 

arranged transwerSely to the axis of the fur 
nace Or flue. These haWe a COnCawity on the 
fire Side at d, the top or conwexity d* being om 
the Water Side of the furnace or flue. 
.B are the arched partS or portions between 

the ribS A, these 8aid arched parts or portions 
being made With a SWeeping Curwe, with the 
COnCa.wity b on the fire side and the convex 
ity 0* On the Water side of the furnace or flue, 
the Said partS B joining the Tribs A by re 
WerSely-Curwed portions, as at C. 

It has been practically demonstrated that 
furnage-flues hawing no prowision for longi 
tudinal mowement caused by expansion and 
COntraction during Work are particularly lia 
ble to circumferential splits at the base of the 
rib, While flues of the corrugated and Suspen~ 
Sion arch type elongate too easily, and When 

Compelled to contract by the cooling of the 
boiler do not retaim their Circularity, but are 
forced in Ward and partially collapsed. 
With the form of flute constituting the pres 

ent imweration the Circularity of the flue is 
maintained by the thickened ribS Or bands, 
while the arches and Curved partS at the end 
of the arched partS prowide Sufficient flexi 
bidity for contraction and elongation, So that 
even with iraGreased strength against Collapse 
I a woid the longitudinal rigidity of flues hav 
ing m0 prOW|ision for longitudimal mowement 
caused by expansion and contraction during 
WOrk and the longitudinal WeakneSS of the 
Corrugated and Suspension arch flues without 
further encroachment on the Water-space of 
the boiler, the Space inclosed betWeem two par 
allel lines from fire to Water being less tham 
in any other' furnace-fitte of this ClaSS knoWn 
tO me. 
My furnace-flue has been demonstrated to' 

be Stronger than thOSe heretrofore in use, while 
p0SSessing the necessary flexibility or elastic 
ity. WithOut enGroachment upon the Water 
SpaCe. • 

Ha.wing moW particularly described and aS 
certained the mature of the Said in wention and 
in What manner the Same is to be performed, 
I declare that what I Claim is-- 

1. A boiler furnace or flue hawing thickened 
holloW ribs, and arched portions between the 
ribs, the ComweXities of Said parts being on the 
water' ? side of the flue and the ConCa.wities 
thereof on the fire side of the flue, substan 
tially as described. 

2. Aboiler furmaCe Or flue ha,wing thickened 
holloW ribs, arched portions between the ribs, 
the conWeXitieS Of Said partS being on the Wa 
íer Side of the flue and the QOnCa.wities thereof 
on the fire Side of the flue, Curved portions in 
termediate of and connecting the arched por 
tionS to the ribS, Substantially aS described. 
In testimony whereof I have signed my 

name to this Specification in the preSence of 
tWo Subscribing Witnesses. 

JOSEPH[ NODDER, 
WitmeSSes; 

CHAS. MAXE}Y', 
J. B. TOWNSRNID, 
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