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TITLE: DUCT AND FLANGE ASSEMBLY 

' The invention relates to an assemgly compris~ng 

a flange connection and rectangular air conditior.ing 

duct. 

A flange connection of this type is ~own, for exqple, froa:t German 

Offenlegungsschrift No. 22 21 312. In the case of this known fla!lge 

profile there is fitted between the s_!!cond web of the 'bead and the 

first longitudinal arm a seal which is intended to prevent air passing 

through the gap between the first longitudinal arm and the inside of 

the duct wall and then over the end face of th& duct wall and to the 

10 outside. S:ilch a seal. which is located inside the ~ollov p:?:Ofile cannot 

howev.er be sufficientiy- reliable in use •. In fact,. the onl7 ·feasibie 

solution is an injected sealing CC?mposition. As· the flange profiles 

are sometimes of ·quite·considerable length, however, it is impossible 

to ensure a sufficient; quantity of sealing co.mpositio:i being :present 

15 everywhere along this cavity. 'rherefore, it is not possible adequatel7 

to ensure the intended se(l].ing effect. In addition, even vith ~erma-

nently elastic seals, thei~ elasticity can only be retai..~ed for a 

limited time, particularly in elevated working temperat~es which, in 
. . 

the case of air conditioning ducts, may be as much as 6o0 c, ~ that 

they rapidly lose their sealing effect. 

German Auslegeschrift No. 23 13 425 likewise discloses a f:.ange connec-

tion of the type mentioned at the outset. I~ the case of t.!le flange 

profile shown therein, the second web of; the bead fo;o:.ns together with 

the first longitudinal arm a wedge-s~ped slot into which it is inten-

25 ded that the end face of the duct wall should be clam~i:gly inserted. 

Accordingly, the sealing action is intended to be estab!isl:.ed along t~e 
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end edge o.f the duct wall. In practice, however, this ca~ses con-

·. siderable difficulties because abdve all these end eci~es of the duct 

walls diverge greatly from what is the ideal straight line.·. 2h•.is they 

exhibit varying degrees of burr formation and in addition have becoce 

5 misshapen due to relativel:'J· rough hand.ling ·in transport and at th-a 

10 

assembly site. Furthermore, the construction of profile illustrated 

is extremely unfavourable _from the manufacturing point of view. This 

narrow wedge-shaped.groove calls for correspondingly narrow rolling 

·a."ld the rollers are subjected to a,n· ·enormous loading. The sheet metal 

:undergoes extreme deformation particUlarly in the region of' the bead, 

which on the one hand denotes considerable wear ~nd tear on the rolling 

tools ~d.on the other considerable likelihood of f~acture in the over-

stressed material. This is disadvantageous in that air conditioning . 

ducts are caused to unde.rgo considerable oscillation du.e to currents 

15 of air in the low frequency and high frequency vibration range. In 

20 

order to avoid damage resulting therefrom., it is necessary to :follow 

·the rolling operation on t~e flange profile with either some annealing 

process or a heavilystressabi.e and thus more expensive material must 

be used in its manufacture •. The wedge-shaped surface cannot be pro• 

duced in a:n.y ·technologically feasible· arrangement •. 

The object of the invention, therefore, is so further to develop a 

flange connection of the t~pe indicated that as little air as possible 

can escape between the duct wall. and the flange profiles. In parti-· 

cular, it is intended that the sealing effect should be permanent, 

25 easily achieved and capable of being perfectly predetermined during 

manufacture. The sealing effect should al.so be substantially unaffec-

ted by ~age to ~he end edge of the duct wall. It should be possible 

for the flange profile to be manufactured with less heavily.loaded 
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rolls, the material stresses being reduced at the same 

time. In order to produce the flange profiles, 

inexpensive material should be used and require no 

secondary treatment. 

5 According to the invention there is provided an 

assembly comprising a recta.ngular air conditioning· duct 

having four walls, and at least one flange conntection 

·having four flange profiles- .each of substantially L­

shaped hollow profile and made from sheet metal and 

10 four angle-pieces , said flange profiles each having a 

first longitudinal membe·r which is parallel with a 

geometric longitudin~l axis of the air conditioning 

duct and bears·ort the inside rac~ of the d~ct wall, a 

second longitudinal member in the form of a first 

15 radial arm emanating from said first member at right 

angles thereto for location in front of the end face of 

the duct wall, a t.hird longitudinal member in the form 

of an outer arm emanatin·g from said second member and 

extending on assembly back to a position behind the 

20 end face of the· duct wall, a fourth longitudinal member 

in-the form of a.second radial arm emanating rrom said 

third member and extending at a distance from and 

parallel with the first radial arm, a fifth 

longitudinal ·member in the form of an oblique· arm 

25 extending from said fourth member and having a radial 

dimension approximately half the height of the first 
• 

radial arm and a sixth longitudinal member emerging 



5 

10 

, ·' 

3a 

from said fifth member which·. bears· on the outside face 

of the duct wall, opposite the first longitudinal 

member, a bead shaped into the first radial arm and 

extending into the hollow profile of the flange, the 

bead being formed with a first bent-over portion, a 

first web approximately at a right-angle to the first 

radial arm and situated opposite and at a distance from 

the outer arm, the ends of said angle pieces engaging 

with a close fit between the radial·arms, the outer 

arm and the f"irst web and,_ into the· end. zones of the 

flange profiles, said ·bead also being· formed with a 

sec~nd web disposed between t~e first web and the first 

longitudinal member, said second web merging along one 

edge by mearis of a second bent-over portion into the 

15 first longitudinal arm and· connected at a second edge, 

20 

25 

via a substantially semi-circular first arc, to the 

first web, said s~cond· bent~over · portion being 

constructed as a substantially semi-circular second arc 

whi.ch, from the second web merges directly into the 

first longitudinal member, said bead being so formed 

that the first arc, when the flange profile is not 

applied.against a duct wall, is spaced at a distance 

from the fi°rst longitudinal arm which is less than the 

thickness of the duct wall, whereby the bead can bear 

with a clamping fit on the outside face of the duct 

wall. 

·-., 
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The advantage· of the embodiment according ·to the 

invention lies particularly in the fact that the flange 

profile ha$ no bending zones ~hich are over-stressed, 

which means that it c~n be produced with less heavily 

5 loaded rolls and also·rormed with relatively wide 

rolls. Therefore, a normal quality .metal sheet can be 

used and rio sec6nd~ry annea~ing is required. A . good 

and lasting sealing effect results from the fact that 

the beaded edge press~s the duct wall against ~he first 

10 longitudinal· arm,· in fact at a greater distance behind 

the end face of the duct wall. . Any burrs or nicks or 

other. deformation of the end face cannot have any 

etfect, which means it is possible to achieve the seal 

in a manner which can be predetermined without 

15 difficulty durirtg manufacture~ 

The feature according to Claim 2 enhances the 

clamping pressure. 

The feature acco~ding to Claim 3 counteracts the 

·propagation. of ·air turbulence 

20 conditioning duct. 

inside the air 

By reason of the feature according to Claim 4, it 

is possible to integrate into the flange connection an 

edge plate which, in known manner, serves to secure 

insulating panels which are located within the air 



' .l 

4a 

conditioning duct. 

The reatures according to Claim 5 achieve a further 

increase in clamping pressure. 

The invention will be explained in greater detail 

5 hereinafter with re.ference to· examples of embodiment 

illustrated in the accompanying drawings, in which: 
'· 

FIGURE 1. shows a particularly preferred embodiment 

of flange cdnnection according to the invention, only 

part of a duct wall being illustrated.; 

10 FIGURE 2 is a view in the direction of the arrow 2 

according to Figur~ l; 

FIGURE 3 shows a view corresponding to that in 

Figure 2 but according to a second embodiment of the 

invention, and 

15 FIGURE 4 shows a view corresponding to that in 

Figure 2 but of a third •mbodiment of the irivention. 

An air conditioning duct consists of four duct 

walls of which, for the sake of greater cl~rity, 

Figure l only shows an upper duct wall 11 while dash-

20 dotted lines indicate a lateral duct wall 12 adjacent 

thereto. Mounted on the ends of each duct wall is a 

flange profile 13, the four frame-wise disposed flange 

profiles being connected by· angle pieces 14 inserted 

into their end zones and of which Figure l shows one in 

25 dash-dotted lines. Air conditioning ducts, or more 

precisely part~al ducts, are prefabricated in this· 

manner and carry such flange profiles 13 at both ends. 
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A plurality of partial ducts are ·laid one against 

another on site and are connected to one another as 

air-tightly 

profiles. 

as · possible by their abutting· flange 

A geomet~ical longitudinal axis 16 can be 

5 associated with the air conditioning duct. In relation 

to this geometrical longitudinal axis 16, it is 

possible to sub-divide the----------------
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flange pro file 13 in to the following zo!!es,. looking in the longi tudin­

al direction of the profile, in other wo::-ds in the direction of the · · 

.arrow 2: 

ri first longitudinal arm· 17 hearing on the inside face of the duct 

5 wal.l 11,- a first radial arm 19 extending fro~ ~he longitudinal a.."T.I 17 

and disposed 1n front of the end face 1S of the duct wall 11 and orien·· 

tated.at a right-angle thereto, an outer arm 21 starting therefrom and 

extending back behind the end face 18 of the duct wall 11 and having 

in this example a convex shape 22~ a second radial arm 23 extending 

10 therefrom at a distance from and parallel with the first radial ·arm 19, 

an oblique arm 24 extending therefrom at about.half the height of the 

first radial arm 19 and, starting therefrom, a second longitudinal arm 

26 which bears on the outside face of the duct wall 11. 

Mjacen t the second longitudinal arm. 26 is a:i. oblique guide" lip V. 

15 The first longitudinal arm 1?, tne duct wall 11 and the second longi~ 

tudinal arm 26 are connected to one. another by a series of spot welds 

28 disposed one after another. 

20 

'rhe pro.file views in the drawings are true-to-scale reproductions of 

the structural drawings. Fig. 2 once again shows the flange profile 

13 described with reference to Fig. 1 but in a view according to the 

direction of the arrow 2, in order to show more clearly the details 

which are essential to the invention. Starting from the first radial 

arm 19, a rolled bead 29 is formed into the hollow profile and has a 

first web 32 extending from a first bent portion 31 on the first radial 

.25 arm 19 and approximately at a right-angle to this. latter. After a 

first semi-circular arc 33, there follows a second web 34 which merges 

via a second arc.36 directly into the first longitudinal arm 17. 

According to Fig. 1, the end of the a.~gle piece 41 which has a cross-

v 
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section 37 shown in the drawing as a shaded area is inserted with a 

close fit between the radial arms 19 and 23, the outer arm 21 a.~d the 

first·web 32 into the. end zone of the flange profile 13. When a 

. flange connection is made up, initially four such flange profiles 13 

are connected by four angle pieces 14 into a · f'rame which is then fitted 

onto the open ~nd of the air conditioning· duct and then secured by the 

spot welds 28 in the manner described. During this pushing-on process, 

the oblique guide lip V assists assembly-. Pushing-on does not ini­

tially require much f'orce until the ·end face 18 abuts against the first 

arc 33. Now this pressure· point is o~ercome by the application of some-
. . 

what more force and the duct walls 11 force themselves between the 

first arc 33 and the.longitudinal arm 17, the first arc 33 acting at 

the same time as ~ oblique gui<;ie lip. Once the fitter has overcome 

this pressi.tre point, he can quite clearly feel that the flange profiles 

.15 are correctly and completely fitted onto the duct walls. The clamping 

fit also ensures that the flange profiles cannot flip in the meantime, 

before the spot welds 28 have been applied.·. The configuration of the 

two arcs 33 and 36 in conjunction with the second web 34 ac·ts as a 

20 

clamping spring w_hich is capable of accommodating duct walls 11 111ade 

from sheet metal ranging from o. 75 _to 1_.5 mm thickness.. Here~ there­

fore, considerable play is available both.with regard to usage and 

tolerance. . By reason of.· the fact that th~ first web 32 is, at least in 

the end zones of the :flange profiles, supported by the inserted ends of 

the angle pieces 14, there is considerable contact pressure at the 

25 point of contact between the first arc 33 and the duct wa11 11. The 

.first arc 33 cllso reinforces the prof'il.e very. effectively_, so that even 

undulations in the duct wall. 11 can be pressed flat. 

As Fig. 2 shows-, th.e two ~s 33 and 34 are preferably of the same 
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radius and in fact a radius of 2.5 mm in relation to the centre of the 

· :naterial. The bead can t~ere:f'ore be produced to a measure which is 

:-easonable from the manufact~ring point of view. When fitted, the 

flange profiles which bear on one another are clamped against one 

5 another substantially. in the region of ~.he curvature 22. So that the 

opening formed in the first radial arm 19 by the bead 29 does not 

result.in that end of the flange profile which is opposite the clamping 

point and relatively and radially quite some distance inwards likewise 

clinging on the first ra~ial .arm 19 with a springing action and so 

10 tending to suffer vibrations, there is provision for the second arc 36 

to bear. on the ·first web preferably with some initial tension. · . 

According to Fig. 2, the spot wels 28 are at a longitudinal distance 38 

fro~ the first ~adial arm 19. In the case of the example of embodiment, 

this longitudinal distance 38 amounts to some .30 mm. .At a distance 39 

15 of about one-quarter of the longitudinal distance 38 from the end f'ace 

18 of the duct wall 11, the first arc 33 presses against the outside . 

wall of the duct wall 11. In the case of· the example of embodiment 

illustrated, this gap 39 measures about 7 mm. 

According to the preferred embodiment of Figs. 1 and 2, the outside 

2.0 face of the .first radial arm 19 is aligned with a tangent which can be 

applied against the outside face of the second arc 36. A variation on 

the invention which differ& from t~e embodiment only on this point is 

scown in Fig. 3. Therefore, since all the essential elements are the 

same, then in order to ensure better illustration, they are identi£ied 

25 by the same reference numerals but in each case :raised by 300. Here, 

.between the outer web 332 and the second arc 336 there is inserted with 

a clamping fit an arrn 41 of an edge plate 42. This edge plate 42 has 

a further arm 43 which projects radially i~to the air conditioning 
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duct. ·rhe second arc 336 is so far set back in relation to the first 

radial arm 319 that the outside face of the first radial arm 319 ia 

aligned with the outside face of the fur.:her arm 43. Adjacent to the 

fu~ther arm 43 is a t~ird arm 44 which extends parallel with the duct 

5 wall 311. Between this arm 44 and the duct wall 311, it is possible 

10 

to secure an insulating panel.in a manner not shown here in greater 

detail. 

Fig. 4 shows a further aiternative embodiment of the invention. · Since 

the individual elements ~gree.substantially with those· already des­

cribed in connection with Figs. 1 and 2, then in this case also, equi-

valent parts ~e identified by reference numerals which are the same 

except that they have been r.aised by 400. This flange profile 413 is 

distinguished in that~ so long as it is no~ welded to the duct wall 411, 

it has between its long1tudinal arms 417 and 426 ~ gap which. is some-

15 what greater than the. thickness of the duct wall 41:1~ Furthermore, the 

first arc 433 in Fig. 4 is displaced so far rightwardly that it comes 

very close. to and preferably lL;htly touches the oblique ~ 424. Now; 

as soon as the spot welds 428 have been applied, the oblique arm 424 

presses against the first arc 433 c~~sing this now to be pressed against · 

20 the: duct wall 411 but with increased pressure. The spot welds 428 are· 
. . 

at a longitudinal distance 438 from the first radial arm 1+19. The 

first arc 433 presses at a distance 439 on the outside face of the duct 

.wall 411, which.amounts to approximately half the longitudinal distance 

438. The advantage of this developed embodiment lies in the increased 

25 . pressure of application. In contrast, the particularly preferred 

embodiment according to Fig. 1 offers the advantage that the fiange 

profile 13 can be shaped from·a narrower strip of sheet metal· and the 

rolling depth is less. 
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The e:x:a'!lple of embodiment shown in Fig. 4 can be modified in. the 

same way as that in Fig. 3. 

According to Fig. 2. the second web 34 is inclined by about 20° obli-

quely in relation to the duct wall 11. Accordingly, both arcs 33, 36 

5 0 extend in each case over an a..."l.gular segment of some 200 • .lccording 

to Fig. 4, the second web 434 is inclined to tne duct wall 411 by a 
. 0 somewhat flatter angle of about· 10 • T'.ae arcs 433 and 436 therefore 

extend over an approximately 190° se@.!llent of angle. 

In general, the sealing effect is based on surface pressure between 

10 the duct wall and the inner longitudinal arm of the flange profile. 

The outer lon~tudinal rib pressing against it and the crosS-:.section of 

·which constitutes the first arc presses in turn more in the form of 

linear pressure and can straighten undulating distortions of the duct 

wall in order thus to increase the sealing action on the actual seal-

15 ing surfaces. The sealing_ surfaces lie on the one hand sufficiently 

far behind the end edge of the duct wall in order not to_ be adversely 

influenced by its structure but on the other hand also near enough to 

_fix the frame flanges in a stable fashion and. also support the· end edge. 

The webs function as pressure springs. In the end zones of the frame 

20 flanges, the ends of the angle piece which extend over a part of the 

first web also produce an additional amplification of the applied 

pressure. 

~-
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CLAIMS: 

1 • An assembly comprising a rectangular air 

conditioning duct having four walls, and at least one 

flange ~onnection having four flange profiles each of 

substantially L•shap~d hollow profile and made from 

sheet metal · and f6ur angle-pieces said flange 

profiles- each having a first longitudinal member (17) 

which is parallel with ~ geom..~tric longitudinal ·axis of 

the air.conditioning duct and bears on the inside face 

of the duct wal~, a second longitudinal member in the 

10 form of a first radial arm (19) emanating from said 

first member at right-angles thereto -for location in 

front of the -end -face of the duct wall, a third 

longitudinal member in the form of an outer arm (21) 

emanating ·from said second member and extending back 

15 to a position behind the end face of the duct wall, a 

fourth longitudinal member in the form of ·a second 

radial arm emanating from s·a:id third· member and 

extending at a distance from and parallel with the 

first radial arm, a fifth longitudinal member in the 

20 form of an oblique arm·(24) extending from said fourth 

member and having·a r~dial.dimension approximately half 

the height of ·the first- radial arm and a sixth 

longitudinal member (26) emerging from said fifth 

member which bears on the outside face of the duct 

25 wall, opposite--· ·the first longitudinal member, a bead 

(29) shaped into the first • radial arm and extending 

\ \11\11\ \\\I\\ Ill\\ \11\1 \\ \II\ 
* C L M S * 
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into the hollow profile of the flange, the bead being 

formed with a first bent-over portion (31), a first web 

(32) approximately at a right-angle to the first radial 

arm and situated opposite and at a distance from . the 

5 outer arm (21), the ends of.said· angle pieces engaging· 

with a close fit between the radial arms, the outer arm 

and the first web and into the end zones of the flange 

profiles, said bead als.o. _being._formed with a second web 

(34) disposed between the first web and the first. 

10 longitudinal member, said second web merging along one 

edge by means of a second bent-over portion (36) into 

15 

20 

the first longitudinal arm and connected.at a second 
.. 

edge, via a substantially semi-circular first arc (33) 

to the first web, said sed6nd bent-over port±on being 

constructed as a substantially semi-circular second arc 

(36, 336, 436) which, from the· second web (34, 334, . 
434) merges directly into the first longitudinal member 

(17, 317, 417), said bead (29) being so formed that the 

first arc (33, 333, 433), w~en the flange profile (13, 

313, 413) is not .applied against a duct wall (11, 311, 

411), is spaced at a distance from the first 

longitudinal arm (17, 317, 417) which is less than the 

thickness of the duct wall (11, 31.1, 411),.whereby the 

bead can bear with a clamping fit on the outside face 

25 of the duct wall (11, 311, 411). 

2. An assembly as claimed in Claim l, wherein when 

the flange profile (13, • 313, 413) is not •pplie~ 

... 

', . 
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against a duct wali, the second arc (36, 336, 436) is 

constructed to bear, particularly to bear with initial 

tension, against the· first web (32, 332, 432). 

3. An asssembly as claimed in Claim 1, wherein the 

5 outside race of the first radial arm (19, 419) is in 

line with a tangent wh~ch can be applied against the 

outside face of the ~econd arc (36, 436). 

4. An assembly as cl,aimed,in Claims l or 2, wherein 

an arm (41) of an edge plate (42) from which a further 

10 arm (43) projects ·radially into the air conditioning 

duct is held with a: clamping fit between the second arc 

(336) and the first web (332), the second arc (336) 

being set back in relation to the first radial arm 

(319) so .that the outside face of the first radial arm 

15 (319) is aligned with the outside face of the further 

arm (43). 

5. An. assembly as claimed in any one of the 

preceding Cl~i~s, wherein the flange profile (413) is 

not applied against a duct wall (411), the first arc 

20 (433) extend~ qtiite close to and preferably is in light 

contact with.the oblique arm (424). 

6. An assembly as claimed in any one of Claims l to 

5, wherein the first (17, 317) and sixth (26, 326) · 

longitudinal members are connected to the duct wall 

25 (11, 311) between them by a row of spot welds (28, 328) 

disposed serially in the longitudinal direction of the 

profile, and in that these spot welds are at a 

I lllllll llllll lllll lllll ll llll 
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longitudinal distance (38) from the first radial arm 

(19, 319), ~the first arc (33, 333) bearing on - the 

outside of the duct wall (11~ 311) at approximately 

one-quarter of the longitudinal distance from the end 

5 face thereof. 

7. An assembly as claimed. in Claim 6, wherei~ the 

first (417) and sixth (426) longitudinal ·members are 

connected to the duct ~all (4J1) between them by a row 

of spot welds (428) disposed serially in the 

10 longitudinal direction of the profile, said spot welds 

being at a longitudinal distance (438) from the first 

radial arm (419), the first arc (433).bearing on the 

outside face of the-duct wall {411) at approxima~el~ 

half this longitudinal distance. 

15 8. An assembly as claimed in any one of Claims 1 -

6, wherein the first-and second arcs (36, 336, 436) 

have the same radius. 

9. An assembly as claimed in Claim 9, wherein the 

first and secqnd arcs extend iri each case over an 

20 angular segment of about 190 to 200 degrees. 

10. · ·An a~sembly substantially as described with 

reference to Figures 1 and 2, Figure 3 or Figure 4 of 

the accompanying drawings. 
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