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| Clamp for mutual attachment of parts of air conditioning piping or
channels, especially for exhaustion, air-conditioning and transportation

| of air and other gases‘

Technical field

The invention relates to:the clamp for mutual attachment of parts of air
conditioning piping or channels, especially for exhaustion, air-conditioning and
transportation of air and other gases, where the ends of connected sections of
piping or channel are provided with a flange with sealing compound and the

~ clamp comprises an oblong body.

- Background art

Known are many solutions for mutual attachment of parts of air
conditioning piping or chan"néié, especially for exhaustion, air-conditioning and
transportation of air and othef gases, where the ends of sections of piping or
channels being connected:are provided with a flange, on which the sealing
compound is applied.

The common feature of the known solutions is that the joint is realised

by means of one or more clamps or by means of screwed joints.

The Fig. 1 repreqeh;é.::a clamp formed of oblong metal sheet, whose
both edges are along whole length of the clamp bent in the same direction.
At the same time one edge is bent (by about 130°) to form an arch to be

 hooked against a protrusion, of the flange, the second edge is bent directly by
90°. In the edge being b‘en‘tgpx 90° a through hole with thread is performed in
which there is screwed on the screw for tightening of flanges of both sections
being connected together,;so.that the sealing compound is pressed between
the flanges and the joint iis created and sealed simultaneously. The
disadvantage of this embodlment nevertheless is, that the worker who
performs installation of the iplplng and applies these clamps on the p|p|ng
parts simultaneously must manually hold the clamp and to screw the screw

until both flanges are in a'Nécéssary positiori. Another disadvantage is that at
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manual installation it is; difficult to ensure the same level of tightening the

screw on all applied clamps.c Another disadvantage of this arrangement is
connected with structure: of »ﬂénges on the sections of piping or channel being
connected, when the fla'n,g;e_s:‘ are often performed in the form of bent metal
sheet with hollow space';‘tn‘fé'UCh a case, due to'in principle spot pressure of
the screw against the wall of ‘éhaped flange, a section of the flange is subject
to deformation, which .méy cause so called roof-like shape of the joint at which
the sealing element betWe:f’en}both flanges is not evenly compressed, which
results in occurrence of o‘ntightness in the joint, which requires usage of
further clamp in a sma"'lle‘r.‘distance than it would be at the joint without
deformed walls of the fliangge's'. Further disadvantage is also a relatively long
time necessary for application of one clamp, which happens especially in
places with worse or limited-access to the flanges being connected, e.g. where

the joint is in a direct vicin‘it?ftotf;a construction or other structure.

= "-‘ .,-.

The Fig. 2 represents a known embodiment, at which for connection of
a pair of flanges the connectlng strap with profile having a shape of the "C"
letter (hereinafter "C" strap" only) is used, WhICh is longitudinally slipped over
both flanges of sectlons of p|p|ng or channel belng connected, at the same
time between both fIanges there is inserted the sealing element which by
effect of side pressure from arms of the "C" strap is compressed between the
flanges. At the same tlme the dlstance of the bent arms of the "C" strap must
be smaller than the dlstance of snde edges of the flanges being connected with
the not compressed seallng compound SO that only after installation of the "C"
strap the sealing compound is compressed between the flanges. The
disadvantage of this embodlment is that the worker performing installation of
piping or channel must both manually hold the "C" strap, and simultaneously
e.g. by means of a hammertmenually '‘push"-both flanges until whole length of
the "C" strap is inserted ~.into the required: position. This application is
physically quite difficult, ;bec'au‘se the worker must overcome the resistance
caused by compressing thezee‘eling compound between the flanges, moreover
with increasing length ofﬁ.the“"C" strap already "thrust" on the flanges also by
effect of friction and pres}sLjr’e'of the sealing element the friction between the
"C" strap and flanges is t?eing.jncreased. This gradually requires applying of a
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greater force to insert the"C" strap on the flange, nevertheless there exists

increasing risk of "C": sfr_ap“ deformation, especially of its end. Further
disadvantage is a relatively long time necessary to position the "C" strap on
the fIanges.

The Fig. 3 represehigj;a‘i known embodiment, at which for connection of
a couple of flanges the donneéting strap with profile having a shape of the "C"
letter (hereinafter "C" strap 'only) is used. A sealing element is inserted
between the flanges. The oM strap in this solution is applied on the flanges so
that it is longltudlnally posmoned to one ﬂange by one its arm along its whole
length it is hooked to thlS fla‘née after that by pressure from above (manually,
using hammer, ...) to the area of the second .arm this second arm engages
(making use of elastic defo[matlon of this second arm) with the second flange,
through which fixation of heth flanges along the length of the "C" strap is
performed, also the requnred compresswn of the sealing element is achieved.
It is obvious, that in this solutlon the "C" strap must be of a greater elasticity,
than in embodiment in the Flg. 2, where rather strength to buckling is required.
The disadvantage of th!is ':§_6[Ution is that the worker performing installation
must manually hold théx"-"."C_}"" strap and simultaneously manually developing
pressure from above ap‘bl"y':"'{_he' same to flanges until the whole length of the
"C" strap "engages" lntolthe required position. Another disadvantage is a
longer time of installatioh ef:”'the "C" strap upon.performance of long joints as
well as upon performanc‘e cjf{jbints in places with limited access, e.g. in a close
vicinity of a construction ;fd"rf;other structure. Another disadvantage of this
embodiment of the "C" str'apls direction of 'acting of the force (crosswise to
longitudinal direction of pip‘i’hé)necessary to at'f:hieve "engagement” of the "C"
strap especially by means~'of a hammer or stick, which may lead up to
deformation of the whole p|p|ng profile. Another disadvantage is that there is
necessary the roof-like shape |n profile of the "C" strap, which is enforced by
necessity of increased eIastncnty of the "C" strap during installation. Another
disadvantage, also glven _by ‘the need for greater elasticity of the "C" strap
according to this embocf!iﬁ%‘éﬁ'ta, is necessity to use a thinner material for its
production, than it is used at'embodiment in the Fig. 2, which also requires a
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greater necessary Iength of the "C" strap to maintain the strength

characteristics of the jomt

The Fig. 4 (US 4 123 094) represents a known embodiment, at which
for connection of flanges of a palr of opposite p|p|ng the corner segments are
used, which are by thelr arms inserted into the cavity of flanges and are
provided with a through : hole for a screw, while both corner segments are by
means of the screwed connectlon tighten to-one another, by which through
arms of the corner segments pressure on flanges in direction to these flanges
is exerted, the sealing eompeund is compressed between the flanges and a
required connection of flanges is created. Worker performing installation must
manually assemble the ends of piping together, to insert the screws, nuts and
washers and after then manually carry out tightening of nuts. The
disadvantage of this solntnor,_thl_s‘ that the worker must for all actions necessarily
use both hands simultaned‘ﬁsly, both for installation of connecting parts and
after then for screwing thenut by both hands; when he must hold the screw
by one hand by means of éfspanner against turning and by the second hand
he performs tightening of the nut. Another disadvantage is also a real danger
of uneven compression of th‘ef corner segments by a screw connection and an
uneven transfer of force {to‘-tlanges, or to the flanged straps, at the same time
the sealing element is pd'mpressed in an uneven manner which results in
untightness, which after.thén ‘'must be manually remedied by means of a
sealant. These operatidn',‘sj_f?:ef)'_"(eessively prolong the time for connection of
piping and make the insftalla'tion more costly. Yet another disadvantage is a
long time of installation eﬁsﬁé,dj'ally in area with limited access, when the joint in

flanges of piping is in a direct vicinity of construction or other structure.

The goal of the ;nventlon is to eliminate or at least minimise the
disadvantages of the background art, this especially by creating an universally
applicable, low-cost, Ilght and srmple cIamp enabling an easy, exact, quality
and quick installation wrth even distribution of pressure on the flange

connection, with low demand as to manual force exerted upon installation.
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Principle of the invention

The goal of the invention has been achieved through a clamp for mutual
‘attachment of parts of' air conditioning piping or channels, especially for
exhaustion, air-conditioning and transportation -of air and other gases, the
principle of which consists-in that, the oblong body on each its lateral side is
provided with at least orie hen’t protrusion having its length less than length of
the oblong body, while the protrusions are arranged asymmetrically towards
longitudinal axis of the obldhg body.

The clamp according to this invention enables a quick and exact
connection and even distribution of pressure on the flanged joint of individual
parts of arr—condltlonlng prplng and channels. The clamp according to this
invention reduces diffi culty and time of installation operations, reduces the
number of types of parts necessary to create the jomt reduces volume as well
as weight of the joint, does not disturb Irneanty and straightness of the sealing
inserted between the fIanges does not drsturb linearity and straightness of
flanges of the piping belng connected ensures even strength of connection
in all points, where through rt the contact is created, it is possible to apply it in
any position and space ItS posrtlon may be changed on the joint whenever
according to the need, th|s even after the installation has been accomplished.
The clamp according t:offt‘his:tnvention also enables an easy and quick
installation in an area with difficult access due to adjacent construction and
other structures, it expressively reduces the weight of connecting material,
reduces the price of tra,rffs’po"‘rtation of connecting material into the place of
installation, reduces dem_a?r:j‘idf}as to installation and auxiliary tools needed for
installation and it reduc‘!esi,ec':onomic demand as to equipment of installation
workplace with. technology tdﬁinstallation "

The preferred embodrments are the subject of dependent claims and
they are described in a detarled way in examples of embodiment.

Description of the drawing":

The invention is schg“'rt'i'atically represented in the drawing, where the
Fig. 1 shows a cross sectﬁan"'of the first solution according to the background
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art, the Fig. 2 a cross section of the second solution according to the

background art, the Fig. 3a f"cr.oss section of the third solution according to the
background art, the Fig..‘4 a cross section of the fourth solution according to
the background art, the Fig. 5.0 to 5.3 shows independent views to the
solution of the first embod_‘tment of the clamp according to the invention, the
Fig. 5.4 is the developed 'c"‘la"mp from the Fig. 5.0 to 5.3 (initial semi-product),
the Fig. 5.00 to 5.02 posmonmg of the clamp according to the Fig. 5.0t0 5.3 in
_ arealised flanged joint of piping or channel parts being connected, the Fig. 6.0
to 6.2 shows mdependent views to solution of corner embodiment of the clamp
according to the |nvent|on the Fig. 6.3 a developed clamp from the Fig. 6.0 to
6.2 (initial semi- product) the Fig. 6.00 to 6.02 positioning of the corner
embodiment of the clam_p ,ac:cordmg to the Fig. 6.0 to 6.2 in a realised corner

flanged joint of piping or channel parts being connected.

Examples of embodiment?:..«. )

The invention shall be ‘described on exemplary embodiments of the
clamp, at the same time'it |s ‘not limited to the represented embodiments only,
as it can be, within the; skills' of an average specialist, easily modified into

further structural emboditne‘nts

In example of embodlment in the Fig. 5. O to 5.3 the clamp is formed of
the oblong body 1, Wthh |s prowded with a triad of bent protrusions 2. The
first two protrusions 2.1! 2 2 are situated in interval from each other on one
lateral side of the oblong body 1, and the thlrd protrusion 2.3 is situated on
the second lateral side of the oblong body 1 1 in the level between the first two
protrusions 2.1, 2.2. Preferably the first two protrusmns 2.1, 2.2 are situated at
ends of the oblong body 1 The protrusions 21 2.2, 2.3 are preferably of a
linear character, by WhICh It |s understood, that they are of a suitable length in
direction of length of an oblong body 1, at the same time their length is smaller
than the length of the oblong body 1. The protrusions 2.1, 2.2, 2.3 are
positioned non- symmetrlcally towards the Iongltudlnal axis P of the oblong
body 1. As it is obvious ‘from the Fig. 5.4, the clamp is performed by bending
the flat semi-product accordlng to the Fig. 5.4. The width X of the oblong body
1, i.e. distance between .th’_e,_ p_rotruswns 2.1, 2.2, 2.3 on both lateral sides of
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the oblong body 1, correspo_nds to the width of a pair of flanges 0 being
connected with compresséd 'sealing compound 00 between them, as it is
shown in the Fig. 5.00.;' The length Y of the clamp is in principle optional
taking into account mate:rtia[__'oonsumption, strength requirements and possibly
also dimensional characteréstios of realised connections.

As represented in theFlg 5.02 and -5.01, the clamp to the flanges 0
being connected is applied.f‘so that to the first flange 0 engages with the first
protrusion 2.1, after then a‘t'so with the second protrusion 2.2 on the same
lateral side of the oblong body -1 and after then the third protrusion 2.3 situated
on opposite lateral side ‘of "the 'oblong body 1 engages by turning around the
longitudinal axis of the Iongr_tudlnal body 1 (usmg elastic deformation of the
protrusions 2.1, 2.2, _) wrth the second flange 0. Through this both flanges 0
are simultaneously tlghtened to each other and the sealing compound 00 is
compressed between the flanges 0. For this manlpulatlon with the clamp it is
possible to use a not represented S|mple single- handed fixture, into which the
clamp is simply inserted and by motion of one hand is applied to its position on
the flanges 0. The next clamp IS to the flanges applied in a suitable interval. By
means of this clamp it is’ possrble to realise not only the linear long joints, but
also the circular joints, e. g.*upon connection of end parts of two piping or
channels.

In the not represented example of embodiment the clamp is formed of
the oblong body 1, whrch |s provrded only with-a couple of bent protrusions 2,
out of which one protrusron 2 |s situated on one lateral side of the oblong body
1 (preferably on one of |ts ends) and the second protrusion 2 is situated on
opposite lateral side of the oblong body 1 (preferably on the second end of the

oblong body 1), while bo protrusrons 2 are posrtloned non-symmetrically

towards longitudinal aX|s P of the oblong body 1. Also this clamp is created by
bending a flat semi- product and to its place on ﬂanges 0 it is positioned in the
same manner as the clamg,r_e,presented in the _F|g. 5.0t0 5.3.

The example of ernbodirnent in the Fig. 6.0 to 6.2 represents the clamp
for realisation of corner join‘ts without usage of screws. The clamp is formed of
oblong body 1, which is provrded with a trlad of bent protrusions 2. The first
protrusion 2.1 is srtuated on one lateral side of the oblong body 1 on the first
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end of the oblong body 1. In:direction of longitudinal axis of the oblong body 1

in interval from the first protrusion 2.1 on the opposite lateral side of the oblong
body 1 the second protrus‘ié_n 2.208 situated. On the second end of the oblong
body 1 in direction acros_:s,itég longitudinal axis P of the oblong body 1 the third
protrusion 2.3 is situated. Preferably the third protrusion 2.3 is situated on the
bent end section of the f:iet;:_.eflement 1. The first'two protrusions 2.1 and 2.2 are
preferably of a linear chfa?a&tér, by which it is understood, that they are of a
suitable length in directio‘n ef‘iength of the oblong body 1. The protrusions 2 are
positioned in a non—syfn'rﬁ_étric manner towards longitudinal axis P of the
oblong body 1. As it is obvious from the Fig. 6.3, the clamp is performed by
bending the flat semi—proti;]ét} The width X of oblong body 1, i.e. the distance
between protrusions 2 oh béfh lateral sides of the oblong body 1, corresponds
to the width of a palr of flanges 0 being connected with compressed sealing
compound 00 between them as it is shown in the Fig. 6.00. As represented in
the Fig. 6.01 and 6.02, the"cla'mp to the corner connected flanges 0 is applied
so that each flange 0 |s prowded with the ‘corner segment 3 with across
through hole 30. The thlrd protrusmn 2.3 is being inserted into the through
hole 30 of the corner segment 3, after then using the elastic deformation of the
clamp the first and second F’ii?otrusion 2.1, 2.2 engage with the flanges 0.
Through this both ﬂang%’efsk?""gé” are simultaneously tightened together and the
sealing compound 00 is CBFﬁB’r’éssed between the flanges 0. Against a reverse
disengagement of the thlrd protrusnon 2.3 mechanical bending by about 90° is
carried out. Through th|s the corner segments 3 are compressed and the
sealing compound 00 |s squeezed For this- manlpulatlon with the clamp it is
possible to use a not represented simple single-handed fixture, into which the
clamp is simply inserted and’by motion of one hand is applied to its position on
the flanges 0. In dlrectlon to the next corner of the piping being connected, it is
possible onto the flanges i} to apply the clamp e.g. according to the Fig. 5.0.

Applicability
The invention is 'i_ap‘ptljcsble especially at installation or production of
piping and channels used for:air conditioning or transport of other gases.
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PCT/CZ2010/000063



WO 2010/135999 ' PCT/CZ2010/000063
10 -

CLAIMS

1. The clamp for mutual attachment of parts of air conditioning piping or
channels, especially for eXhaUstion, air-conditioning and transportation of air
and other gases, where the ends of sections of piping or channel being
connected are provided'with the flange (0) with sealing compound (00) and
the clamp comprises oblongﬁ:‘body (1), characterised in that, the oblong body
(1) on each its lateral sfde is provided with at least one bent protrusion (2)
having its length less thz;n iéhgth of the oblong body (1), while the protrusions
(2) are arranged asymrrjetrioally towards longitudinal axis (P) of the oblong
body (1). ‘ ‘

2. The clamp according to the claim 1, characterised in that, the
oblong body (1) is provid_og‘;’,y\(jth a triad of bent protrusions (2), out of which
the first two protrusions ;(2...1,\,‘;’2.2) are situated in interval from each other on
one lateral side of the oblong body (1) and the third protrusion (2.3) is situated
on the second lateral sidfe Q'f”;.t,.he oblong body (1) in the level between the first
two protrusions (2.1, 2.2). - -

3. The clamp accordlng to the claim 2, characterised in that, it is
formed of a bent metal sheet.‘

4. The clamp accordlng to the claim 1, characterised in that, the
oblong body (2) is provnded wuth a triad of bent protrusions (2.1, 2.2, 2.3),
while the first protrusion (2 1) is situated on one lateral side of the oblong body
(1) on the first end of the oblong body (1), in direction of longitudinal axis (P)
of the oblong body (1) in- mterval from the first" protrusuon (2.1) on the opposite
lateral side of the oblong body (1) the second protrusion (2.2) is situated, and
on the second end of the oblong body (1) in direction across to longitudinal
axis (P) of the oblong body (1) the third protrusion (2.3) is situated.
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5. The clamp according to the claim 4, characterised in that, the third

protrusion (2.3) is situatedi‘bh the bent end section of the flat element (1).
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Fig &.00
Fig 601
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