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TITLE: . DUCT AND FLANGE'ASSEMBLY-

The-iﬂventibn relates to an assembly éomprising
a flangé gonnection and-rectangular air conditioring
duct.
A flange 6onhecti6n of this fype-is-known, fbr ex#mple; fram German
OffenlsgungsschriftuNo; 22 21 312. In the case of this knaw# fiange
profile there is fitted between the spgdnd er of the bead and the |

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

~ through the gap between.ihe_first longituﬁinal arm and the inside of

the duct wall and then over the end face of the duct wall and to the
outside. Such a seal which is lpcated-ihside the hollow profile cannct

however_bé sufficientiy_teliable in_use. -In fact, the onls-feasibié

- solution is an injected sealing chpOSition. As the flange profiles
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are sometimes of quite considerable length, however, it is impossible'
to ensure a sufficient  quantity of sealing composition being present

everywhere along this cavity. Therefore, it is not possiblé adéqnately

to ensure the intended sealing effect. In addition, even with perma-

nently elastic'seals, their elasticity can only be retaineé for a
limited time, parficularly in elevated working teamperatures which, in

the case of éir'conditiéhihg_ducts; ﬁay_be as mich as 60°C, so that

'they rapidij loée their éééiing effect.

Gefman Auslegescarift No. 23 13 425 likeﬁisé discloses = fiange connec-
tion of the type mentioned.at the outset. .Ip-the case of tae flange
profile shown therein, the second web offthe bead forms together with
the first 1cngitudinal_arm a:wedge-shgped slot into which it is inten-
ded that the end face of the dﬁct wall should be clampingly inserted.

Accordingly, the sealing action is intended to be establisted along tke
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end edge of the duct wall. 1In practice, however, this causes con-

‘sideravle difficulties because above all tnnse end edses of the duct

walls diverge greatly from what is the ideal straight line. . ‘has they
exhibit varying degrees of burr_formation_and'in addition have beconme
misshapen due to relatively rough handling in transport and at the

assembly site. Furthermors, the construction of profile illustrated

- is extremely unfavourable from the manufacturing point of visw. This

narrow wedge-shaped. groove célls for correépon&ingly-narrow rolling

and the rollers are subjected to'aq”enbrmous'lbading. The sheet metal

undergoes_exﬁreme deformation particularly in- the region of the bead,
which on the one hand denofes écnsiderdble wear-§nd.tear on the.rolling
tools and on the other con51derable likelinhood of fracture ln the over-
stressed material. This is dlsadvantageous in that air conditioning
ducts are caused to undergo.cons;derablg oscillation due'ﬁo currents
of air in the low frequency and high frequency vibration range. In

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

‘the rolling operation on the flange profile with either some annealing

process or a heavily stressable and thus more expensive material must
be used in its manufacture. The wedge-shaped surface cannot be pro-

duced in any- tecnnologlcally fea51ble ‘arrangement..

The obaect of the 1nvent10n, thﬂrefore, 1s so further to develop a
flange connect1on of the type lndlcated that as little air as 90551b1e
can escape between the duct wall and the flange prof1les. In parti-
cular, it is intended that the'sealing effect should be permanent,
easily achieved and capable of being perfectly predetermined dgring
manufacture. The sealing effect should also be substantially unaffec~.
ted by damage to #he end edge of fhe auct-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 reQuIré no

.secondary treatment.

According to the invention there is providéd an
assembly coﬁprising a recténgular_air conditioning'duct

having four walls, and at least one flange conntection

‘having four flaﬁge prgfilesaeach of substantially L-

shaped hollow .prdfilé and made from sheet metal and

four angle-pieces ,';said flange profiles each having a

first longitudinal meﬁber which is pafallel__with a

geometric longitudingll axis of the air conditioning

" _duct and bears on the inside face of the duct wall, a

second longitudinal member in the form of a. first
radial arm 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 emanating from said second member and

extending = on assembly back td a position behind the
end face of the duct wall, a.fourth longitudinal member
in;the fprm of a.second rad;al-arm emanatipg from said
third member and extending at a distance from and
parallel with.f the first radial arm,  a fifth
1ongitudinal.-member in the form of an oblique: érm
extending from §aid fourth meﬁber apd having a radial
dimension apprbxihately half the height of the first

radial arm and a sixth longitudinal member emerging
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from said fifth meﬁber'which" bears'On'ﬁhe outside face
of the duct wall, opposite the first longitudinal
member, a bead shaped into the first radial a}m and
extending into the hollow préfile of the flange, the
bead being formed with a first bent-over portion, a
first web appéoximately'at-a righﬁéangle to the first
radial arﬁ and situated opposite and ' at a distance from
tﬁe outer arm, the ends of $aid angle piéces engaging
with a close fit betWeen the rédial'arms, the outer
arm and the first web Anq into the end zones of the
flange profiles, said bead also being;formed with  a
second web dispo;ed between theFfirst'wéb.and the fir?;
longitudinal member, said second web merging along one
edgé by means of a second beht-over portion. into -the
first longitudinal arm and connected at a second edge,

via a substantially semi-cirecular first"arc; to the

- first web, said second bent-over portion being

constructed as a substantially semi-circular second arc
which, from the second web mefgeé difedtly into the
first lbngitudinal membef, 'said bead being so formed
that the first arc, when the flange profile' is not
applied .against a duct wall, is spaced ét a distance
from the rirSt'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
wallﬂ.j | '
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The advantagé-of the embodiment'according ‘to the
invention lies parﬁidhlarly-in the fact that the fiange-
profile has no bendiné_zbnes which ére bverQStfessed,
which means that it"één'bé produced with less heavily
loaded rolls and also-formed with relatively wide
rolls. 'Therefore, a'normallquglity_métal sheet can be
used and no séCdndéry anﬁealing is3required. A good
and lasting sealing effect rgsults-from the fact that
the beaded edge ppésseé the duct ﬁall against the firsp

longitudinal-arm; ;in fact at a gréater distanéezﬁehind

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

othér, deformatidn: of the end face cannot have any
effect, which means it is bossiblé to achieve the seal
in a manner which can be predetermined without
difficulty during manufacture. ”
The feature acEOrdihg- to Claim 2 enhances the
clamping préssureQ | | | |

The feature 'éecofding to. Claim 3 counteracts the

‘propagation ~ of “air turbulence inside the air

conditioning duct. "

By reason of the feature according to Claim 4, it
is possible to integrate into theiflange connéction. an
edge plate which,; in known mapnef; serves to sécure

insulating Ipanels which afe located within: thé air
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conditioning duct.
Thé features according to Claim 5 achieve a further
increase in clamping pressure.

The invention will be_explaihed_in greater detail

_hereinafter with reference to examples of embodiment

illgstrated in phe accohpanying.drawings, in which:

| FIGURE 1 shows a.particuiarly preferred - embodiment
of flangé cdnnection_according tq the invention, only
part of é duct wall being illustréted;

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

'according to Figure 1;

15

FIGURE. 3 shows a view corresponding to that in

Figure 2_but according to a_seéond embodiment of. the
invention, ahd

FIGURE 4 shows a view_corresp¢nding to that in

Figure 2 but of a-third'embodiment of the invention.

20

25

An gir condiﬁioning_duct consists ~of four duct

walls ofl which, for the sake of greater clarity,
Figure 1 only shows an upper duct wall 11 while dash;
dotted _lihes indicate a lateral.duct_hall 12 adjacent
thereto. Mounﬁed on the ends of each duct wall is a
flange pfofile 13, the four frame—wise disposed flange
profiles 'being connected by angle pieces 14 inserted
into their end zones and of which Figure 1 shows one in

dash-dotted 1lines. Air conditioning ducts, or more

precisely partial ducts, are prefabricated in this

manner and carry éuch_flange_profiles 13 at both ends.

Y



- :
. (B

A plurality 6f_ partiél ducts'aré -laid §ne against
another on si£é and are connected to one another as
air-tightly as possible by their abutting-.flange
profiles. A geometrical longitudinal axis 16 can be
-associaﬁed with the air conditioning duct. In relation

to this geometrical longitudinal axis 16, it 1is

possible to sub-divide the
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flange profile 13 into the following zones, looking in the longitudin-

al directica of the profile, in other words in the direction of the

,ATTOW 23

A first longitudinal arm 17 beafing on the inside face of the duét
wall 11, - a first radial arm 19 extending.from the longitudinal arﬁ 17
and disposéd in front of the ;nd féée.13 of thé duct wall 11 and orien-
tated at a right-aﬁgle tﬁereto, an odfér.arm 21 starting thereirom and
extending back behind the end face 18 of the duct wall 11 and having
in this example a'coﬁveﬁ sﬁape 22, a second radial arm 23 extending
therefroa gt a distance from amnd pafallel with the first raéial'ﬁrm'19,
an oblique arm 24 éxtending théiefrom atfébout,half the heiéht of the
first radial arm 19 and, stérting thereirom, a second longitudinal arm

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

Adjacent the second longitudinal arm.26 is aa oblique guide'lip 27.
The first longitudinal arm 17, the duct wall 11 and the second loagi-
tudinal arm 26 are connected to one. another by a series of spot welds

28 disposed one after another.

The praofile views in the drawings are true-to-scale reproductions of
" the structural drawings. Fig. 2 oﬁce'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 ciearly 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_bént portion 31 on the first radial
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 angle piece'#1 which has.a cross-
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section 37 shown in the drawing as a shaded area is inserted with a

A\

close fit between the radial arms 19 and 23, the outer arm 21 and 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 frame which is then fitted

" onto the open end of the air ébnditioniﬁglduct_and then secured by the
' spot welds 28 in the manner described. During this pushing-on process,

 the-oblique guide lip 27 assists aSsembly.. Pushing-on does not ini-

tially require much force until the ‘end face 18 abuts asainst-the first
arc 33. Now this preséuré'point is overcome by the application of some-

what mofe 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 an oblique guide lié. Once the fitter has overcome
-thié pressure point, he can quite clearly feel that the flaﬁge profiles

. are correctly and completely_fitted ontc the duct walls. The clamping

fit also ensures that the flange prdfiles'cannot flip in the meantime,
before the spot welds 28 have been'applied.i.The configuration of the

two arcs 33 and 36 in cbnjunction with the second web 3% acts as a

-clamping”spring which is capable of accommodating duct walls 11 made

from sheet metal rangiﬁg'from d;?B_to 1.5 mm thickness. Here, there-
fore, considerable play is available both'wi;h regard to usage and
tolerance. .Bj're#één:ofsihe facf-éhat-ththirst web 32 is,lgt'least in
thé end zones of the'flangé profiieé,.sﬁpported by the insefte@ ends of

the angle pieces 14,.tﬁeré;is considerable contact pressure at the

'point of contact bétﬁéen'thé first arc 33 and the duct wall 11. The

first arc 33 élso_reinfdrcés the profile'very-effectively, so that even

.ﬁndulatipns in the dﬁéf'ﬁéll_1ﬁ:éaﬁ be pressed flat.'

As Fig. 2 shows, the‘two_g;: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 tae

material. The bead can therefore be produced to a measure which is

reasonable from the manufacturing point of view. When fitted, the
flange profiles which bear on one another are clamped”against_one
another substantialiy_in the region of_the_curvature 22. So that the
opening formed in the first radial amm 19 by the_beéd 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 radial arm 19 with a springing éction and so

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

to bear on the -first web pfeferably with some initial tension.

According to Fig. 2, the spot wels 28 are at a longitudinal distance 38'
irom the first :édial arm 19. In the case of the exampie of embodiment,
this longitudinal distance 38 amounts to some 30 mm. At a distance 39
of abdut one-qgart;r of the longitﬁdinal“distance 38-from thé end face
:ﬁ8 of.the-duct-wal; 11, the first érc'33 presse; against the outside’
wall of the duct wall 11. In the case of the exaﬁéle of embodiment .

illustrated, this gap 39 measures about 7 mm.

According to the‘preferred embodimenf.of Figs. 1'énd.2, tﬁe 6utside
face of the first.radial arm 19 is aliéﬁed'with a tangent which can be
applied against the outside face of the second arc 36._ A vafiatioﬁ on
the invention which differs froa éhg gmboﬁiment only on this point is
shown in Fig. 3. Therefore, since all thé essential elementé are the
same, then in order to ensure bgtter illustratioh, they_ére identified
by the same refereqce numerals bué in each case_raised by 300. Here,
‘between the-outer web 332 and ;he seqond arc 336 there is inserted witﬁ
a clémping fit an arm ¥ §f an edge plate 42. This edge plate 42 has

a further arm 43 which projects radially int§ the air-conditioning-
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duct. The.second.arc 33§ is so far set back in relation to the first
radial arm 319 that the outside.face of the first radial arm 319 is
aligned nith the oncside.face of the further arm 43. Adjacent to the
further.arm 43 is a tnird arm 4% which extends parallel with.the duct
wall 311. Between this arm 44 and the duct wall 311, it is possibls
to secure an dnsulating panel ‘in a manner not'snown here in.greater

detail.

" Fig. 4 shows a further alternative embodiment of the invention. - Since

the 1nd1v1dual elements agree substantially w1th tnose already des~

“'crlbed in connectlon w1th Figs. 1 and 2, then in this case also, equl-

valent parts are identif;ed by reference numerals which are the same

except that they have'been.raised 53.400. This flange profile 413 is

distinguished in that, sofiong as it is not welded to the duct wall_411;

-_it has between its longitudinai arms 417 and 426 a gap which is some-

what greater than the thickness of the duct wall 411, Furthermore, the

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

very close to and preferabij lishtly touches tne oblique arm 424%. Now;
as soon as.the spot'weldss#éS have been agplied\ the oblique arm-424 -
presses agalnst the flrst arc 423 cau51ng thls now to be pressed against -
the duct wall 411 but w1th 1ncreased pressure. The spot welds 428 are
at a 1ongltud1nal dlstance 438 from the first radial arm 419. The

first arc 433 presses at a dlstance +39 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

. pressure of application. In-contrast the particularly preferred

embodlment according to Fig. 1 offers the advantage that the flange

- proflle 13 can be shaped from ‘a narrower strip of sheet metal and the

rolling depth is less.
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‘The example of embodiment shown in Fig. 4 can be modified in the

- 9 - | .

same way as that in Fig. 3.

According to Fig. 2, the second web 3% is inclined by about 20° obli-
jquely in relation to the duct wall 11. Accordingly, both arcs 33, 36
extend in each case over an angular segment of some 2000. Acéording

to Fig. 4, the second web 434 is inclined to tae duct wall 411 by a

&

somewhat flatter angle of about -10°. The arcs 433 and 436 therefore

extend over an approximately 19Q° segment of angle.

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

the duct wall and the inner longitudiﬁal arm of the flange profile.

The outer longitudinal rid pressing against it and the cross-section of

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

linear @ressure and can straighten undulating diétortions of the duct

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

~ing surfaces. The SEaling_surfaces lie on the one hand sufficiently

far behind the end edge of thé duct wall in order not_#o.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 ﬁupport'the end edge.
The webs function as pressure $p£inés._ In the.end zones of the frame
flanges, the ends of thé angle piece Qﬁich extend over a part of the
first web also produce an adaitional %mplificé?ion 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 _COnnection having?four flange profiles each of
substantially _L—shaped hollow profile and made from
sheet ‘metal  and -fani angle-piéces , Said flange
profiles  each having‘a first longitudinallmember~ (17)

which is paralleliwith-g'geometbic longitudinalnaxis of

" the air conditioning duct and bears on the inside face

of the duct wall; a second lqngitudinal mémbef in the
form'_of a first radial arm (19) emanating from said
first member at right-angles tﬁereﬁo'for'location in
front of the -end face of the duet wall, a third
longitudinal member in'thé'form of an outer afm'-(21)

emanating 'frOm-said sécond member and extending back

to a position behind the end face of the duect wall, a
fourth longitudinal "member  in the form of a sedond

radial arm emanating from 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 (24) extending from séid fourth
member and having a radial 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
wall, opposite  the first longitudinél.member, a bead

(29) shaped into the first radial arm and extending

LN AR I!II
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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

outer arm (21), the ends.of"said'anglelpieees-engaging”

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

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

profiles, said bead alsohbeing“fdrmed;with a second web

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

longitudinal member, said secpnd web merging along one
edge by means of a second bent-over portion.(36) into

the first longitudinal arm and connected at a second

'edge, via a substantially_semi;cireular first are (33j o

to the first web, said second bent-over portion being
constructed as a substantiallylsemi-cireular 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),.whén the flange profile (13,

‘313, U413) 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 thaq the
thickness of the duct wall (11, 311, 411), whereby the
bead can bear with a clamping fit on the outside face
of the duct wall (11, 311, 411).

2. An assembly as claimed in Claim 1, wherein when

the flange profile (13, 313, #413) is not applied

- AR mim
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against a duct wall, the second are (36, 336, 436) is
constructed to bear, particularly to bear with initial
tension, against the first web (32, 332, H32);

3. An’asssembly as claimed in Claim 1, wherein the
outside face of the first radial arm (19, 4%19) is in
line with a tangent which can be applied against the
outside face of the second are (36, uss);-

4, An assembly as claimed ~-in Claims 1 or 2, wherein
an arm (41) of an edge plate (42) from which a further
arm (43) projects’ radiallyiinto the air conditioning

duct is held with a clamping fit between the second arc

- (336) and the first web (332), the-sécbnd are (336)

being set back in relation to the first radial arm

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

(319) 1is aligned with the outside face of the further

arm (43).

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

lpreceding Claims, wherein the flange profile tu13) is

not applied against a duct_wall'(411),' the first arec

(433) extends quite close to and preferably is in light-

contact with the oblique arm (424).

6. An assembly as dlaimed'in'any one of Claims 1 to
5, wherein the first (17, 317) and sixth (26, 326)-
iongitudinal members are conﬁected to the' duect wall
(11, 311) between them by a row of spot welds (28, 328) |
disposed serialljfin.the longitudinal direction of the

profile, and 1in that these spot welds are at a

AR O T T
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longitudinal distance .(38) from fhe first radial arm
(19, 319), -.the first arec (33; 333) bearing on - the
outside of the duct wall (11, 3171) at .approximately
ohe-quarter of the longitudinal disfanCe from the end
face thereof. _

7. An assembly as'claimed_in_Claim 6, ﬁherein the
first (417) and sixth.(426).lonéitudinal ‘members are
connected to the duct wall (Q]ﬂ) Setween them by a row
of spot  welds (428) disposed serially in ..the
longitudinal direction of the-profile,' said spot welds
being at a longitudinal distance (438) from the first
radial- arm (419), the first aré (433)'bearing_on the

" outside face of the ‘duct wall (411) at appfoximapel&'

half this longitudinal distance.

8. An assembly as_élaimed in any.one of Claims 1 -
6, wherein the first and second arcs (36, 336, 436)
have the same radius. o |

9. An assembly as claimed in Claim 9, ﬁherein the
first and second arcs extend in éach case over an
anguiar segment of about 190 to 200 degrees. _

10.  "An assemﬁly'substantially as described with
reference to Figures 1 and 2,  Figure 3 or Figure 4 of

the accompanying draﬁings.
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