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This mventron relates to i provements in prefabrloated
metal chimneys of the type that can be manufactured in

advantages, one important advantage being that they can

 be used with all types of fuel and with all types of fuel
such metal

: buraning = home - appliances. "In general,
ehlmneys are double walled structures prefabricated -in

- separate sections having a male and a female coupler

end so that they are connectable to other sections of a

similar construction to form the completed chimney of
the desired size at a particular  location.

They thus

5 .

.. separate seetrons and later connected together 011 the ]ob '1_0

- site. -
 Prefabricated metal ohrmneys oTer eertam inherent

1o

provides for

wall

. draassembled easﬂy, rf desired by a relatively small Io-

- tational movement between the sections.
- Another advantage of the novel double walled chimney

construction afforded by the present invention is that it

the esoape of moisture from within the
space between the inner wall and the outer wall. With-
out this feature any moisture vapor that might be trapped
in the insulation material between the inner and outer
embers could not otherwise be released. -

Still another object of the present invention is to pro-

vide a novel prefabricated metal chimney construction

that enables the space between the inner and outer walls
of the chimney section to. be conveniently filled with in-
sulating material. This is an important factor because
in order for the insulation material to be effective it must
be compacted under a substantial pressure. “Thus; at

" least one coupler end must be able to mthstaad in-
~creased stresses during the filling process while the other =
coupler end must be readily installable and- sirong in -

eliminate the need for the old eonventronal masonry type .

~chimneys that are not onl}r time- consummg and expensive -

to. construct, but also in efficient in their operatlon
A primary object of the present invention is to prowde

an .improved prefabricated metal chimney construction

05

that overcomes some of the structural and operational - -
problems of prior art chimney devices and whreh provides

N qrnereased performance characterisitcs.

One serious preblem with prefabricated rnetal ehrmneys

30

prior to the present invention was that of compensating

for the expansion of the inmer wall member which -
" chimney section of FIG. 2, taken along the line 3—3

normally attains a much hi gher temperature than the
outer wall member to which it is attached. In chimney
designs heretofore utilized the mner wall was restricted
at both ends by its connection to the outer wall so- when

the inner wall expanded due to its higher temperature it

caused a distortion of the male and female coupling mem-
bers at the ends of the eh1m11ey section. This distortion

- reduced the annular air passages between. adjoining sec-
tions which are important in ellmma’ong the transfer

‘of heat axially along the ohlmney and in dissipating heat
therefrom. Also,
chimney constructions, the expansron of the inner wall
created the familiar and annoying “oil can” expansion
‘noises that are usually characteristic of heated sheet metal
conduits. The present invention eliminates this effect

and solves the entire inner wall expansion problem by
means of a novel arrangement of elements wherein the -

50

" inner wall is well supported but free to move relative to

* the outer wall so that its expansion does not affect the = .
o prmolples of the invention. .

| _.male and female couplers.

Anocther 1mportant factor in thJS novel construction 13'

that, although the inner wall is free to expand at one
end the overall double wall construction is unusually
strong and the end couplers include means. for retaining

' _.compacted msulatron materrals between the inner and

outer walls. .
Another object of the invention - is to provrde an im-
proved eouplmg construction for prefabrrcated metal

- order to retain the msulatmn mater1a1 after 1t haa beeo
. inserted. - . -

Other ob]eets, advantages and features of the present

invention will become apparent from the following de- |

scription presented in aoeordanee W1th 35 USC 112.

- In the drawings: |
FIG. 1 is a view in elevation of a prefabrleated'

chimney embodymg the principles of the present in-

vention as it appears in a typloal installation; o
- FIG. 2 15 an enlarged view in elevation and in section

'-'showrng a connected pau of chimney seetrons ac:eordrt:tar
to the 1nventron |

FIG. 3 is a slightly reduced. bottom ead view of the .

and showing the female end of a ehrmney seetmn aeoord—-.

-mg to the invention;

FIG. 4 is a slightly redueed top plan view of the male

end of a ohrmney section shown in FIG. 2;

in prior  art double-walled metal

45

FIG. 5 is a greatly enlarged fragmentary view in sec-

‘tion snowing in detail the male and female couplers of

40 two connected chimney sections of the present invention;

FIG. 6 is an enlarged fragmentary view in elevation

showing a portron of a female coupler and a Ioc}oog tab;

FIG. 7 is an enlar ged fragmentary view in elevation
shomng a portion of a male ooupler aod one of 1ts lock-

ing tabs; | |
FIG. 8 is a fraﬂmentary view in section s‘:owrng the
male coupler before being ‘bent to form: the 1omt with

 the outer wall member as shown in FIG. 5.

In the drawings, FIG. 1 shows a typroal mstallatron

for a prefabricated ch1mney 10 comprised of a plurality
~ of ‘connected chimney pipe seet*oos 11, embodying the

The sections £i are comn-

" structed in a novel manner so that they.can be. con-

55

veniently and rapidly joined together to constitute the

‘main height of the chimney. The base of the chimney
10 may be supporied: by a suitable chimney-support

~ bucket assembly 12, and at its upper end, the chimney 19

60

chimney sections that will enable the sections to be con-

- mnected together without jamming them in a cocked or
o The present -
invention eliminates the problems of the screw-type con-
-:.neotlon h..,retofore used and . prowdes instead a novel
R ?coupllng construction that enables the prefabricated: metal -

. pipe sections to be ]omed together in perfect alrcrnmentr---
by an axial movement only of the pipe sections.
~ “means. are ‘provided to 3551116 a umform aoaular space -

f'mlsahgned posrtlon relatrve to each other.

" between adjoining sections and-a novel locking means

provides a positive snap-on lock between sections’ as they-_ -

Yet the sections: can. be. I Ser1a1 No 229 790 filed November 8

are moved together axrally

Also |

may be eqmpped Wrth a prefabricated housing 13. Such.

a housing is described in detail in our apphoatron Serial

No. 98,928, filed March 28, 1961, The bucket assembly
12 and the housing 13 are shown as being typical acces-

 sories for prefabricated metal chimneys but neither is
mtended to limit the scope of the present invention. -

“The prefabrreated chimney sections 11 have a novel

double wall construction -providing an annular. space 14

- for retaining a’high. temperature insulating fill 15. - In-

- sulating material such as a mineral fiber like rock. wool

- can.beused and it must be packed tightly to prevent any -

70

. -draft through the spaee 14,
-effective msulatrorl material for use in- mefabrroatlon-_ ,
 ‘metal chimneys 'is ‘deseribed in: co-pendmg apphoatron!'“

- A’ novel and particularly

1962 SRRSO
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Each prefa,brrcated chrmney sec‘tron £l has an inner

._tube or pipe 16 usuaily made from relatwely thm—-ﬂaugedf.__-» |
- stainless steel (Underwriter’s Laboratories, Inc:. specifies.’
that' the minimum thickness here being-0.012 inch), and
~‘an outer tube or pipe 17, usually made of thicker ‘gal-
‘Ina typlcal instance,
* the inner diameter of the inner pipe 16, which'is the flue

_vamzed steel, preferably 24 ga,uge
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The outer rim: of the romalo cup 21 is connoctod to thej____'-;-._'.j o
lower end of . the outer pipe 17 by a curred end connec- -

. -tion 46.. ‘Near its-lower end. the outer pipe 17 extends

- passage, is 10 inches and. the outer diameter of the.outer -'-_'-

'~ pipe 17 is 14 inches.-
~ with the. msulatmﬂ* matorlal 1.3 13 thus apprommarely two

'_'mches thick. -

- At the top of each chmney section M is a male cou-
- hpler 18 .and at the bottom of each section is a female

‘The annular space 14 which is filled

“coupler 19,  The main element forming the male cou- -

'pler 18 is an annular metal cup 20, :and-a s1mrlar cup 21

" is the main element. of the female- couplr..r 19. " As FiIG.
2 shows, the cup 21'is: substantrally wider and drepor than-
the-cup- 20; .and when two ad;acpnt sections; 11 are cou- -
pled together an annular air space 22 is formrd between L

RS 20
As shown in detail in FIG 5, tno malo c11p 2@ has a

- the cups 20 and 21,

15

top plate portion 23, an. inner rim 24, and a tapered but

nearly oylmdrrcal outer.connecting wall 25.0 A plurahty-'
o ofelr cumrerontlally spaced apart tabs 26 oxtend ocutward-
~ ly, e.g. 30°, and adjoining chimney:sections 11 together.
.Thoug‘:r 1he ends of the tabs 26 lie esse*mal!y in a plane -

~ that passes through the -outer wall ‘25 perpendicular..to
* the pipe axis, they are also preferably inclined slight iy
(&g 10“) o1:1 the Wall 25 111 11113 Wrtﬂ a I‘lf’hL hand holrx- =

_ pattern.

" The mnor plpo 16 is. stepped out a.t a shoulder 2‘? (seeff
FIG. 5) to provide a wider-diameter portion 28 that is -
- wider Ly__an_ amount somewhat greater than the thickness -~ -
- of the inner pipe 16. The portion 28 leads to another out-
 stepped shoulder 29 forming-.an outer .end portron 38

 ‘Wwhich fits the inner rim. Z4 of- the ‘male: cup 20, The;f-'--

~inner rim ‘24 of the male cup member 29 is: rwrdly at-"
- .tached to the outer end portion 30 of thé inner wall:16 :

by means of -a series of spot welds 31 or rivet fasterungs 0

_*__sPaced apart olrcumferentlally along the inner . run’ 24,

Before installation (see FIG. 8) the male cup 29 has

40

':_-'-a flat radial flange 32 and the outer rim portion 33 of this

flange 32 is curled -over -during: manufacture of the sec-
- tion 11 to-join it to the outer wall 17 by means of a =
| The-outer wall 17 extends downward 4
- from the. inside of th-.., joint ‘34 for-a short distance and -

- Prttsburgh joint 34, -

~ theén extends: radially cutward at-a shoulder: 35 thereby

formrng an. annular slot 36 just below the ]ont 24,

) _-tendmg outer rim- 42

It
_ 1s apparent,: therefore, that the male ~cup 29 ‘is rlgrdly.__':.
"'__a‘ttached to both the inner pipe 16 and the outer pipe 17.
Tho female cup 21 has acentral annular plate portlo:o

~to and" which: cooperate with ‘the tabs 26 on’ the male_;'_;_: -

-~ coupler 18:to. lock the couplors 18 ‘and 19 together: "

- outer rim 42 and; as shown 1n FIGS. 6-and: 7, they are.

~_substantially shorter in length than the fab members 26.

~ Also, the-tabs 43 lie in a plane perpendicular to the a}os.'i;_; |
- of the section 11, and’ they-are .preferably molmed n-a..
_helix pattern: snmlar to. that of the tabs 26. As shown ' .

__plor .To provide a means for 1i

the chjmney 10

60

overlap (ses FIG. 5).

‘inwardly to form an-annular groove 47 and: dlI‘E:CﬂY be- o

- low the groove 47 it extends outwardly to form a shoulder
48, Then it curls inwardly to form-a curled back. end

* portion 49. The lower.end portion 56 of- the outer'rim - -

42 of the: female cup 21.is formed to lie adjacent to-and -

- inside the annular shoulder 48. and the curled back end
‘10 ‘portion 49, thereby. securing the. female cup 21 to the_--fi -
" outer wall 17 at this curled back joint 48.

~The inner rim 41 of the: female cup 21 18 not con-:'._' :

" nected to the inner wall 1§ but terminates closely adjacent

- to-it, thereby closing. thﬂ armular space.i4 at'the lower

- female coupler end. 19 of the section 11 and retaining -~
- “the insulation material 15.° A cléearance 51 is- mamtarned];’._?-__

f fbotwoen the inner rim. 41 and: the inner wall 16 so that

it is free to.move axrally durmg er&IlSIOIl and: oomrao—;--' R
" tion..' As shown in FIG. 5, when the inner wall 16 ex- -
pands it is free to move- axially along the: outstepped por- .
tion 28 above the. shoulder. .27 of -an adjoining chimney .
“section 11 so that a smooth’ umform diameter of .the
chlmnoy 1@ can be m arntamed at the: jomts between sec—’_'. o

Tho aforesald novel arrqmemont of elomonts formmg'- |

the pipe sections 11 solves important problems: and pro-
- vides several advantages over -double walled: - chimney - -
structures horetofore devised. ‘The inner wall 16 being =
free at one end .can expand and contract: wrthout affect-
ing the male or female couplers 18 and 19.  Calculations
j_"mﬂroate that expansion of about ¥ inch:per lineal foot

~ is needed to allow for axial . expansion of ths inner pipe.
‘With its lower end free to. expand in‘this manner there is -
" ‘no- tendency for the inner-wall 16 to push upward. agamat“ﬁf |
~the male cup 2. This free ﬂoatmg arrangement for the
“inner. pipe- wall éliminates any distortion of the. chlmney' o
19 atits end couplers 18 or 19 or any. need for. the. cou- . |
- pling joint to flex during heatmg The end- oouplers can.
‘thus be made stronger and more- ugrd Moreover,.by this -
._-novol arrangement, which. allows the inner wall 16 to
- move freely during expansron the. prosent invention also -
ZEIIIHIIIEIT?SS the familiar noisy “oil can e

Tects”. that here-
tofore- plagued. prefabricated metal’ c:hlmneys R
- Another important’ feature -of the’ present- mventlon is

“the coupling ‘action provided by the outwardly circum-
forontzally spaced tabs 26 -on the male coupler 20 - which =~
" cooperate with mwardly and’ oowardly eatendmg tabs 43 .
_-on the:female ‘coupler: 21 to lock adjoining ‘pipe. sections .

11 together. _
“be -formed easily by providing circumferentially -spaced.
. ~.apart U-shap d cuts-in the outer wall 25:which are then =
. _4@ ‘a 'down’ tur*led inner rim 41, and a dgwﬂwardly ex-5_r:--" “bent outwardly CAs formod the -tabs: 26:are . thus resil--
- The outer rim 42°is tapered slight- :_1omly yieldable. When -a pair of adjormrrg pipe sections

- ly, though nearly cylmdrrcal and has a plurality "of:.cir- .

~ cumferentially spaced- tab: ‘members 43 that are- similar

The tabs 26 -on-the male. coupler 2% may

+ 11 are connected, the male. coupler 18 is merely moved
~ axially into. the female coupler. 1% until- the male cup: 28 -
-abuts against the mroornfprontlally SPaced apart depres-»la,_ |
CTRe ._srons Or- bhsters 45.0on the-inside of. the female cup2i. At -~
~ tab ‘meémbers 43 extend. 1nwardly and upwardly from the - . 8IS point, the: outwardly and inwardly extending tabs 26 SR
-and 43 of the malp and female couplers. 18- and: 19 barely- -
If the tabs 28 a.nd 43 are amally B

- aligned when. tho two: prpo ‘sections 11 are engaged they -
Coowill mrtlally bear against each. othor and- yrold inwardly
-ag: the sections are moved together, and as the ‘top plate =

- .in FIG. 5, when the. male coupler 18 is axially seated in. - 23.of the male cup 20 engages the spacing blisters 45,

-_--'-;tho fernale coupler- 19, the tabs 286 of the male coupler
overlap. and extend: above the tabs. 43 .of the female. cou-f'}fc-:-

11t111g the amount of in-

_'_j'sortlorl of the-male coupler 18, in the female. coupler 19, L

-4 series of radially extending: depress;tons 45 are formedif;'f- "_:.-_';1*1$orted .of ‘not more-than:45. degroes will move them ;

. and "spaced . apart mroumferentlally in an annular plate 70

"_?f?-‘portlon 40 of the female cup 21, The depressions:45 - .

5 .they. will-then snap into the oveﬂapplﬂg locked: posmon T
- If-the.tabs’ 26 and 43 do not: happen-to:be. aligned when -
- 7 the sections ‘are axially. moved together, a small twist of -~
“-the adjoining section after the male coupler 18 is fully

1nto the: overlappm g loc:km'ﬂr posﬂ:ron shown-in FIG. 5.

“Although, it is’ genorally not roqulrod for IIIGSt mstalla.-.:_.- ER
- are ‘'of equal- depth and they serve to maintain’ the: uni= - tions of the: chmmey 18, in some-instances an-additional = .-
. form-annular: SPaco 22 between each. pair of ad]acont sec-"
- tions-11 that is- essemlal to the d1351pat1011 of heat from

. 75

strengihomoﬂ means. mw be provrdod bya band 53 having - -
a:channel shapod cross section may be extended around -
Tho ﬂanges of the band exfend mto the R

ach ]om‘t
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groove 47 above the curled end connection 46 of the fe-

Ln—l.

ends of the band 53 are then drawn together in the well
known manner by a bolt and nut connected through a pair
of end flanges. Such an extra strengthemng means would
be desirable where the chimney is to be suspended, thus

receiving more support from above than below.

When the chimney sections 11 are connected, their
outer walls shed moisture and no water can flow from

" outside into the inner pipe 16 or even get in between the

couplers 18 and 19. The snugness of the inner pipe sec-

male coupler 19 and into the groove 36 below the joint 34
on the male coupler 18 on adjoining sections 1Z. The

G

e

male coupl-er, and a plurality of tabs extending inwardly
and upwardly from the outer flange of said female cou-
pler, said tabs being resiliently yieldable when engaged

st rmg the axial connection of adjacent pipe sections and
-~ are so spaced axially on said couplers so that they can

snap back into an overlapping locking position when said

 male coupler is abutted against said depression in an ad-

10

tion 16 in the section 11 assures retentlon of all the flue

gases inside the pipe 16. -
The locking tabs 26 and 43 are not Iarge enouigh to al-

low any of the installation material 15 to escape from the

space 14 between the inner and outer pipe sections 16 and

17, and actually they provide a ventilating means for re-
| leasmg any moisture trapped in the insulation material.
From the foregomg, it 1S apparent that the present in-

vention comprises a highly improved prefabricated chim-
ey structure that provides new and unobvious resulfs

~ both in versatility and performance.

To those skilled in the art to which this invention re-
lates, many changes in construction and widely differing

embodiments and applications of the invention will sug--

290

cest themselves without departing from the spirit and
scope of the invention. The disclosures and the descrip-

tion herein are purely illustrative and are not mtendud-.

to be in any sense limiting.

We claim:
1. A prefabricated double walled chlmney sectlon

adapted to be coupled to a sumlar section to form a

chimney column, said section comprlslng
(¢) an inner plpe,
(b) an outer pipe;
(¢) insulation between said pipes;
(d) a male coupler on the upper end, and a
coupler on the lower end of said sectmn, said cou-

plers comprising.

(¢) annular radial plates wﬂh inner and outer gen-
erally axially extending fanges connected to said
“inner and outer pipes For retammg the spacmg be-

tween them;

(f) said inner aﬁd outer ﬁanges i sald male coupler'

bemg rigidly connected to the upper ends of sald
inner and outer pipes, respectively; |

5108

o
o

fehale -

a5

(g) said outer pipe being rigidly connected to sald |

female couPler outer flange at its lower end, and said |
inner pipe extending closely fld]acem, near its lower.

end to said female coupler inner ﬂange and being

joining like chimney section.

4. The device as described in claim 3 wherein said
tabs are inclined a preda&rmmed amount with a plane
perpendicular to the axis of said chimney section.

5. The device as described in claim 4 wherein said
tabs are aligned along helical path with respect to the
axis of said section and wherein said tabs on said male
coupler are longer than the tabs on said female coupler.

6. A prefabricated double walled chimney section

adapted to be coupled to a similar section to form a chlm-

- mey column, said section wmpnsmg

(a) an inner plpe

(b) an outer pipe; |

(¢) insulation between smd pipes;. |
(d) a male coupler on the upper end, and a female |
| coup%r on the lower end of said sectlon sald cou-
~ plers comprising o

- (¢) annular radial plates wrtth inner and outer gen-
erﬂlly axially extendlng flanges connected to said

~ inner and outer plpes for retammg the spacmfr be-
tween them,; |

(f) said inner flange of smd male counler Gverlappmg |
and rigidly fastened to an outstepped upper end por-
tion of said inner pipe and said outer flange of said
male coupler being rigidly connected by means of a
Pittsburgh joint to the upper end of said outer plpes,
respectively;

(g) said outer pipe bcmg rmdly connected by means
of a curled around joint to said outer flange of said
female coupler at its lower end, and said inner pipe

- extending closely ad]acent near its lower end to and

 movable relative said inner flange of said female cou-

: pler said inner p1pes of succeedmg sections extend-
- ing down into the inner pipe of thu next lower sec-
tion and below said plate; __

~ (h) means on said radial plates for spacmn* the plates

. of ad]acent couplers apart to provide a ﬁﬁed annular'_ '-
-~ air space between adjoining sections; -
(i) and means on said male and female couplers for
 axially locking said ad;ommg sections together. |
7. The device as described in claim 6 wherein said

‘-u-l.

- means for spacing tne adjacent nlates of adjoining sec-

o0

- movable relative thereto, said inner pmes of suc-
ceeding sections extending down into the inner pipe .-

of the next lower section and below said plate;

~ (h) means for spacing said plates of adjacent counlérs |
apart by a predetermined amount to provide a fixed |

annular air spaced between adjoining sections;
(i) and means on said male and female couplers for

55

amally locking  said secﬁon to an ad]mmng like

- section..
- 2. The dev,-..ce as descrlbed in claim 1 wherein said

means for spacing said plates apart comprises a plurality
- of circumferentially spaced apart depressmns in sald ra~

d1a1 plate of said female coupler.

. .3, The device as described in' claim 2 wherem said-
L means for locking said sections together comprises a plu--
- rality of. circumferentially spaced. apart tabs extendmg -

_downwardly and outwardly from said outer ﬂange of sa,ld o

60.

tions apart comprises a plurality of circumferentially
spaced apart depresmoﬂs in said radial plate 01. said fe-

male coupler.
‘8. The device as described. in claim 6 wherem sald

means for locking said sections together comprises a plu-

rality of mrcumferentlally spaced - apart tabs extending -

downwardly and outwardly from said outer flange of said

male coupler, and a plurality of tabs extending inwardly

‘and upwardly from the outer flange of said female coupler,

said tabs being resiliently yieldable when engaged during

the axial connection of adjacent pipe sections and are so
- spaced axially on said couplers so that they can snap back
into an overlapping locking position when said male |

- coupler is abutted against said. depressmﬂ in an adjoining

= --'hke chlmney Sectlon

Refemnces Cﬁi'ed in the ﬁle of thlS patent
UN ITED STATES PATENTS

1 308, 981 Buller _...-'_____.'_.L;..'_._._.'.._-._.._...'.._.;.. July 8 1919..



	Drawings
	Front Page
	Specification
	Claims

