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57 ABSTRACT 
A sectionalized stack in which each vertical section has 
outer and inner upright walls and annular, horizontal 
flanges connecting the upper and lower ends of the 
walls to bound an air-filled, insulating chamber is pro 
vided with two accordion-like circumferential folds in 
the inner wall adjacent the respective flanges. The 
inner wall has a main portion of uniform cross section 
connecting the folds. The folds being somewhat resil 
ient, the connecting portion can expand vertically and 
horizontally at a rate different from the rate of expan 
sion of the outer wall when very hot gases rise in the 
conduit bounded by the inner wall. Distortion of the 
folds by the weight of the connecting portion is pre 
vented by transferring most of the weight of the con 
necting portion to the outer wall by means of slidably 
engaged abutments on the two walls in the insulating 
chamber. 

5 Claims, 2 Drawing Figures 

16 
SS 

NS SY 

N 

16 . 

  

  

  

  

  



PATENTED AUG 4973 w 3,752,091 

FG. 

Y NSNRSH, SHKSNS 
ZZZZZZZZZZZZZZZZZZ2 

NINN NNT *NRIs NNNN-22 NN 32 NN NNNN N NNN* FIG 2 
u-1s RiF E. m 12 N N 26 

40. NNNNo 
24 N N Nes 
KZZZZZZZZY7777.277 
NYNN INNYNN 

- I 6 

  

    

  

    



3,752,091 

SECTIONALIZED STACK 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of the co 

pending application Ser. No. 27,355, filed on Apr. 10, 
1970 now U.S. Pat. No. 3,669,042. 

BACKGROUND OF THE INVENTION 

The copending aplication discloses a sectionalized 
smoke stack having an upright, longitudinal axis in 
which each axial section has an outer, tubular, upright 
wall, an inner, tubular, upright wall, an upper annular 
flange, and a lower annular flange. The flanges connect 
the walls, and the flanges and walls jointly bound a 
chamber normally filled with air which thermally insu 
lates the exposed outer surface of the outer wall from 
the heat of gases rising in the conduit bounded by the 
inner wall. 
To compensate for the difference in vertical, thermal 

expansion between the inner and outer walls, the inner 
wall is provided with at least one accordeon-like, cir 
cumferential fold which is somewhat resilient and ab 
sorbs the difference in length changes of the inner and 
outer walls. When the stack gases are very much hotter 
than the ambient atmosphere, the difference in radial 
expansion of the two walls cannot be disregarded, and 
it was proposed in the earlier application to provide the 
flanges with accordeon-like folds extending in a closed 
loop about the stack axis between the two walls. 

SUMMARY OF THE INVENTION 
It has now been found that differential thermal ex 

pansion between the outer and inner walls in a direc 
tion transverse to the stack axis can be compensated 
for adequately, and a stack of greater mechanical 
strength can be obtained without increase in the weight 
of the same, by providing the inner wall with two cir 
cumferential, accordeon-like folds respectively adja 
cent the upper and lower flanges, and by directly trans 
mitting at least a portion of the weight of the inner wall 
portion connecting the two folds to the outer wall so as 
to hold deformation of the resilient folds by the weight 
of the connecting portion to a minimum. 

BRIEF DESCRIPTION OF THE DRAWENG 

FIG. 1 is a fragmentary, elevational view of a section 
alized stack of the invention; and 
FIG. 2 shows a portion of the device of FIG. 1 in ele 

vational section on its upright, longitudinal axis. 
DETALED DESCRIPTION 

Referring initially to FIG. 1, there are seen three ver 
tically consecutive, identical sections 10, 12, 14 of a 
stack of the invention essentially consisting of welded 
steel plates. The several sections are connected to each 
other by axially terminal flanges 16, the upper flange of 
each section being fixedly fastened to the lower flange 
of the next higher section, as by welding. 
Each section has a tubular outer wall 18 and a tubu 

lar inner wall 20. As is better seen in FIG. 2, the flanges 
16 are annular, horizontal discs which connect the 
inner and outer walls 18, 20 so as to define therewith 
a sealed chamber 22 in each section. 
An accordeon-like circumferential fold 24 is formed 

in the inner wall 20 closely adjacent each of the associ 
ated flanges 16, and the two folds 24 are connected by 
a portion 26 of the wall 20 which is of uniform cross 
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2 
section and of an axial length greater than one half of 
the total axial height of the section. Each fold 24 con 
stitutes an annular rib 28 projecting from the inner wall 
20 into the chamber 22, and an annular groove open 
toward the central conduit 30 defined by the inner wall 
and equal in cross section to the opening in each flange 
16. The open side of the groove is covered by a curtain 
wall 32 fastened to the inner wall 20 between the fold 
and the adjacent flange 16 and freely slidable on the 
connecting wall portion 26. The curtain wall 32 pre 
vents the accumulation in the fold 24 of particulate 
matter suspended in the rising gas and minimizes turbu 
lence in the gas that would be caused by an annular gap 
in the inner wall surface. 
As is shown in FIG. 2, the connecting portion 26 of 

the inner wall 20 is provided with a fixedly attached, 
annular disc 34 projecting horizontally into the cham 
ber 22. It is backed by struts 36 distributed about the 
circumference of the disc 34 and extending obliquely 
from the outer edge of the disc 34 to a part of the con 
necting wall portion 26 above the disc 34. The outer 
wall 18 is provided with a corresponding, fixedly at 
tached, annular, horizontal disc 38 projecting into the 
chamber 22 and backed by struts 40 extending from 
the inner circumference of the disc 38 obliquely down 
ward toward the outer wall 18 to which they are fixedly 
fastened. 
The dimensions of the discs 34, 38 are such that the 

outer rim of the disc 34 movably abuts from above 
against the inner rim of the disc 38, thereby transmit 
ting a major portion of the weight of the inner wall por 
tion 26 to the outer wall 18. 
When hot gases rise in the central conduit 30 of the 

illustrated stack section, the inner wall portion 26 be 
comes much hotter than the outer wall 18 which is 
cooled by ambient air. The inner wall portion 26 also 
becomes hotter than the flanges 16 which transmit 
some of their heat by conduction to the outer wall 18. 
The inner wall portion 26 may expand in an axial and 
radial direction by causing resilient deformation of the 
folds 24, yet, the folds do not have to support much of 
the weight of the wall portion 26 which is transferred 
to the outer wall by the abuttingly engaged discs 34,38. 
The discs are normally held in vertical abutting engage 
ment by the weight of the wall portion 26, but are freely 
movable relative to each other in a horizontal direc 
tion. 
Abutments which do not extend about the vertical 

stack axis in a closed loop may be substitued for the il 
lustrated discs 34, 38, but the latter are preferred 
where applicable because of the uniform distribution of 
the weight of the wall portion 26 about the circumfer 
ence of the wall 18, and because of the strengthening 
effect which the discs have on the respective walls 18, 
20. The amount of heat transferred by the discs 34, 38 
from the inner to the outer wall is insignificant because 
of the relatively small thickness of the discs. Moreover, 
the flow of heat is impeded at the abuttingly engaged 
faces of the discs. If necessary, however, a layer of ther 
mal insulating material may be provided between these 
faces. 
The tubular walls 18, 20 described and illustrated are 

of circular cross section, but one or both walls may be 
of angular cross section, and the flanges and abutment 
discs modified accordingly. A single, tubular, outer 
wall may envelop more than one tubular inner wall 
equipped with two accordeon-like folds in the manner 
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illustrated in FIG. 2, and the supporting elements trans 
ferring the weight of the connecting portion of each 
inner tube to the common outer tube are modified in 
the manner described above. 
Other modifications and variations of the illustrated 

embodiment of the invention will readily suggest them 
selves to those skilled in the art, and it should be under 
stood that, within the scope and spirit of the appended 
claims, this invention may be practiced otherwise than 
as specifically disclosed. 
What is claimed is: 
1. A stack for the conveyance of hot gases compris 

ing, in combination: 
a. a plurality of sections having each a vertical axis, 

1. each section having an outer, upright, axial wall, 
an inner, upright, axial wall, an upper annular 
flange, and a lower annular flange, said flanges 
connecting said walls transversely to said axis, 
said walls and flanges jointly bounding a chamber 
there between, and said inner wall bounding a 
conduit alignedly communicating with respective 
conduits in other sections, 

2. each of said inner walls being formed with two 
resiliently deformable accordeon-like folds axi 
ally spaced from each other and respectively ad 
jacent said upper and lower flanges, said folds 
permitting thermal expansion and contraction of 
said inner wall at a rate different from the rate of 
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4. 
expansion and contraction of said outer wall, 

3. a portion of said inner wall axially connecting 
said two spaced folds; 

b. supporting means in each of said plurality of sec 
tions for directly transmitting at least a major por 
tion of the weight of said connecting portion of the 
inner wall to said outer wall; and 
fastening means fixedly fastening respective 

flanges of adjacent sections to each other. 
2. A stack as set forth in claim 1, wherein said sup 

porting means include a first abutment member fixedly 
fastened to said connecting portion of said inner wall 
in said chamber, and a second abutment member 
fixedly fastened to said outer wall in said chamber and 
engaging said first abutment member for limiting down 
ward movement of said connecting portion while per 
mitting relative horizontal movement of said connect 
ing portion and of said outer wall. 

3. A stack as set forth in claim 2, wherein said abut 
ment members are annular and substantially disc 
shaped in respective planes transverse to said axis. 

4. A stack as set forth in claim 3, wherein said con 
necting portion is of substantially uniform cross section 
from one of said folds to the other fold. 

5. A stack as set forth in claim 4, wherein the axial 
length of said connecting portion is greater than one 
half the total axial height of said section. 
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