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(54) Metal gutter system with improved gutter joint

(57) A gutter system is described having a gutter joint
where a first metal gutter component, comprising a length
of metal gutter (1), is joined to a union (10), the compo-
nents overlapping at the gutter joint and the gutter joint
further having a strip of resilient material (30) that extends
transversely to the metal gutter (1) and is sandwiched

between adjacent overlapping surfaces of the gutter
components, wherein the union (10) is provided with a
channel for holding a sealant retaining portion of the strip
(30) in place, and further wherein the sealant retaining
portion of the strip (30) comprises a track (31) that is
arranged to be filled with a bead of sealant prior to joining
the gutter components together to form the gutter joint.
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Description

[0001] The present invention relates to an improved
metal gutter system. In particular it relates to a metal
gutter system incorporating a new gutter joint and a meth-
od of assembling the new gutter joint.
[0002] Metal gutter systems are known. They have
been used for many years on prestige housing, and public
or tall buildings in preference to the equivalent plastic
systems where the higher installation cost can be bal-
anced favourably against the lower maintenance costs
and longer product life. The rubber seals used in plastic
guttering can harden with age and this, together with the
plastic components becoming more brittle with time, can
mean that the maximum life of a plastic gutter system is
usually limited to 25 years before replacement is neces-
sary. Metal gutters, by comparison, can be guaranteed
for at least 50 years. The extra cost is easily justified by
the savings in future maintenance costs.
[0003] In some climates, non-plastic gutter systems
are necessary for all types of building in order to accom-
modate low temperatures where plastic components
may become overly brittle. Typically a metal gutter would
be used but other materials are possible.
[0004] A number of methods are already employed for
joining together the metal gutter components of a metal
gutter system. For example, it is known to join metal gut-
ter components using fasteners such as bolts or rivets
extending through an overlapped region between two
gutter components, for example, two lengths of gutter
with an overlapping joint, or a gutter joined to a gutter
union. One of the metal gutter components may be
formed with a spigot to improve the appearance and seal-
ing of the joint.
[0005] In most instances, a sealant such as a silicone
sealant is applied to the abutting surfaces to seal the
joint, for example where the spigot of a union may bed
onto the internal surface of a length of gutter. Care has
to be taken to make sure that the bead of sealant is ap-
plied properly so that the joint between the gutter com-
ponents is sealed properly. This usually requires a spe-
cialist installer to assemble the joints on-site and to fit the
gutter to a building.
[0006] Rubber seals have been experimented with on
metal guttering but they offer a limited life. Once the rub-
ber seal age-hardens with time, the gutter may start to
leak and require maintenance. This would reduce the
maintenance-free period to roughly that of plastic gutter
systems.
[0007] One such system has been marketed by Marley
Alutec Limited under the trade mark "Evolve". The metal
gutter system is based on the plastic counterparts, and
the metal unions are provided with rubber seals that have
an array of small ribs extending from the base of the seal.
The ribs are relatively shallow, for example, of the order
of 1.8 mm high but still provide a sealing action against
the underside of the gutter. Any rainwater leaking past
the first rib tends to be caught by the second rib (or the

third rib etc.), so that overall a reasonably watertight joint
is made. It was also recognised that small leaks would
probably not be noticed during a heavy downpour. If a
problematic leak developed then it was suggested to pro-
vide a bead of silicone sealant in one of the grooves be-
tween two of the ribs and then reassemble the joint.
[0008] However, problems were identified with this
jointing system. Firstly there was no control over the size
of the bead of sealant, and as a result often too much
sealant would be applied by the builder and the joint
would fail. The rubber strip was also only held in place
with an adhesive and it was found that the seal could
become dislodged during assembly of the gutter. Prob-
lems were also encountered when the adhesive broke
down over time, giving rise to leaks in the gutter system.
Further there were difficulties assembling the gutter sys-
tem because of the stiffness and friction generated by
the large retaining lugs provided on the top-edge of the
union. This tended to cause sealant to be squeezed out
unpredictably by the insertion of the gutter.
[0009] The present inventor has recognised that there
is also a desire to provide a range of proprietary metal
products that can be connected together more easily on-
site, without specialist knowledge, in order to create a
metal gutter system with joints that can be guaranteed
to last as long as the gutter components themselves, for
example, at least 50 years.
[0010] According to the present invention, when
viewed from a first aspect, there is provided a gutter sys-
tem having a gutter joint where a first metal gutter com-
ponent, comprising a length of metal gutter, is joined to
a second metal gutter component, the components over-
lapping at the gutter joint and the gutter joint further hav-
ing a strip of resilient material that extends transversely
to the metal gutter and is sandwiched between adjacent
overlapping surfaces of the gutter components, wherein
the second metal gutter component is provided with a
channel for holding a sealant retaining portion of the strip
in place, and further wherein the sealant retaining portion
of the strip comprises a track that is arranged to be filled
with, or has been filled with, a bead of sealant prior to
joining the gutter components together to form the gutter
joint.
[0011] The channel in the second metal gutter compo-
nent provides two main advantages. Firstly it holds the
sealant retaining portion of the strip in place as the gutter
components are connected together, preventing the strip
from becoming dislodged. Each side of the channel also
restricts the movement of the strip during thermal cycling.
Secondly the channel accommodates a base of the track,
allowing the track to be deeper and hence better defined
as a track to the installer. In this way it is able to support
the bead of sealant better than the seal of the originally
marketed "Evolve" metal guttering could.
[0012] The sides of the track give a clear visual indi-
cation to the installer to apply sealant around the entire
joint, for example, all the way up the sides of the gutter
joint, and not just to the base area of the gutter. The track
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also gives a visual indication of how large a bead of seal-
ant is required. The nozzle of a sealant gun can then be
cut to an appropriate size. Another benefit is that if sealant
is applied unevenly, then as the two metal gutter com-
ponents are pressed together, sealant is squeezed in a
controlled manner along the track, forming a more even
bead of sealant that extends, without gaps, around the
gutter joint. The sealant is also confined by the track,
which helps to reduce mess and inconvenience to the
installer.
[0013] Carefully controlling the amount and position of
the sealant ensures that the strip is properly bonded to
the adjacent component. The metal gutter components
and the sealed gutter joints formed with the components
can be guaranteed against requiring maintenance for
more than 25 years, for example, inspection may not be
required for 50 years. Preferably sealant is applied to
both sides of the strip, i.e., on each side where it will
contact a surface of one of the gutter components. Seal-
ant may be applied to one side at the factory in order to
attach the strip to the metal gutter, or more preferably to
the second metal gutter component, which could be, for
example, a union, a gutter angle, an outlet, an adaptor
or a gutter stop. Sealant can then be applied to the other
side of the strip on-site, for example, the side that is to
contact the metal gutter, prior to assembling the gutter
system.
[0014] The strip is preferably provided with a tongue
that may project from a side of the track towards a mouth
of the second metal gutter component. If the gutter is slid
into the second metal gutter component, it passes over
this tongue first before it engages the track. This holds
the strip in place, through the tongue being trapped be-
tween the adjacent overlapping surfaces of the gutter
components, helping to prevent the strip from rucking up.
More preferably the gutter is ’snapped’ into position by
engaging a rear edge under a retaining lug and pushing
or ’snapping’ the top edge at the front of the gutter under
a further retaining lug to lock the gutter in place. This is
performed without moving the gutter in a longitudinal di-
rection (i.e., transversely to the track), but only in a ver-
tical direction, and so helps to retain the sealant within
the track. The tongue provides a supporting function to
the end of the gutter and helps to avoid displacement of
sealant from the track.
[0015] The tongue is preferably smooth, in the sense
that it is free of ribs, in contrast to the ribbed surface of
the seal in the originally marketed "Evolve" guttering. It
is also thin, e.g., less than 1.5mm thick, most preferably
around 1.2mm thick as a maximum thickness dimension.
There may be a gap of around 1.5 to 2mm separating
the adjacent overlapping surfaces of the gutter compo-
nents, and preferably the thickness of the tongue corre-
sponds roughly to this gap or is slightly thinner. The
tongue may be around 3mm wide, but is preferably wider
than 5mm, for example, wider than 7mm and more pref-
erably wider than 9mm. In the most preferred embodi-
ment, the tongue is 9.9mm wide. Preferably the tongue

projects from around the middle of the side of the track.
When in position, the tongue can rest on the main internal
surface of the second metal gutter component while
around half of the track volume is housed within the chan-
nel (in the most preferred arrangement, the base of the
tongue corresponds to the midpoint of the overall height
of the track, e.g., the base of the tongue is at a height of
3mm and the overall height of the track is 6mm, the
tongue having a thickness of 1.2mm). The tongue is pref-
erably continuous along the length of the track, but em-
bodiments are envisaged where the tongue comprises a
series of cut-outs, possibly defining a plurality of tongue
elements.
[0016] Preferably integral retaining lugs are provided
on at least one of the gutter components to retain the
other gutter component in a jointed configuration. Most
preferably, integral retaining lugs are provided on the
second metal gutter component that is being joined to
the length of gutter. In this way it avoids the use of sep-
arate fasteners, making the gutter system much easier
to assemble than existing metal gutter arrangements. In
some known metal gutter systems, bolts pass through a
hole in a top surface of the gutter and through a bottom
surface of a union. A sealing member or sealant may be
provided to prevent rainwater from escaping, but over
time it is often found that the sealing member or sealant
can fail in this region because of the action of sunlight,
and a leak can develop for the rainwater via the bolt holes.
Another advantage of the integral retaining lugs is that
the components can also be supplied as proprietary prod-
ucts, requiring little specialist knowledge to achieve long
lasting, sealed gutter joints. The metal gutter system
could be installable by any builder who was already fa-
miliar with conventional plastic guttering.
[0017] The sealant is preferably of the ’gunnable’ type
that can be pumped through a nozzle of a conventional
applicator device such as a standard mastic dispenser.
In other words, it is preferably a thick, viscous liquid type
of sealant. It is preferably a silicone sealant, in particular
a low modulus silicone sealant which can be applied eas-
ily to the strip. It is preferably a low modulus sealant that
cures after it has been applied. The sealant should re-
main reasonably elastic over time in order to accommo-
date thermal movement between the jointed compo-
nents. The purpose of the sealant, which is preferably in
the form of a curable liquid sealant, is that it flows under
pressure and bonds the surface of the strip to the metal
gutter and/or the second metal gutter component, pro-
viding a more durable seal than a rubber seal alone, in
keeping with the anticipated life expectancies of metal
gutter systems.
[0018] In most instances, the metal gutter components
will be pre-coated with a plastics powder coating finish,
for example a polyester powder coating, or with a quality
paint finish that adheres well to the metal components.
Thus the sealant is usually bonding to a coating on the
metal gutter components rather than the bare metal itself.
The coating, whether a powder coating or a paint, needs

3 4 



EP 2 302 147 A2

4

5

10

15

20

25

30

35

40

45

50

55

to be sufficiently resilient and durable so as not to com-
promise the life of the gutter joint.
[0019] The strip of resilient material is preferably made
of rubber or a rubberised material. For example it may
be made of ethylene propylene diene monomer (EPDM),
which is a type of synthetic rubber. It is preferably formed
by extrusion and has a constant cross-section. The
cross-section includes the track for the bead of sealant.
It also includes a tongue for supporting the gutter and for
preventing rucking. The strip is cut to a length to extend
around substantially the entire section of the gutter.
[0020] The track for the sealant extends in a longitu-
dinal direction of the strip. It is preferably a U-shaped
track formed from a base and two ribs, one on each side,
projecting from the base. The tips of the ribs preferably
slant inwardly of the track, so as to converge towards
one another. This encourages the tips to fold towards the
middle of the track as it is sandwiched between the metal
gutter and the second metal gutter component, helping
to enclose the sealant as a bead of predetermined size.
The channel in the second metal gutter component is
preferably of a sufficient depth to house entirely the ma-
terial forming the base of the strip, such that the ribs ap-
pear to project from the surface of the second metal gutter
component. Preferably over 30% of the volume of the
track is housed within the channel, more preferably great-
er than 40%, and most preferably around half of the vol-
ume of the track is housed within the channel (the "vol-
ume" being the external volume taken up by the track).
This has the advantage that if the metal gutter is slid into
connection with the second metal gutter component or
during thermal cycling of the joint, the base of the track
can act as a beam to transfer the forces easily to the
sides of the channel without the track becoming dis-
lodged.
[0021] The U-shaped track may be greater than 3mm
wide between the two ribs and preferably less than 12mm
wide. More preferably the mouth of the track is 4-10mm
wide, and most preferably it is around 5 or 6mm wide. In
one preferred arrangement, the mouth of the track is
5.7mm wide internally, and the widest point of the exterior
of the track is 9.1mm. The ribs are preferably at least
3mm tall, more preferably greater than 4mm tall and most
preferably 5mm or more high. In one preferred arrange-
ment, the ribs are 6mm high externally and provide an
internal track depth of around 4mm. In the preferred em-
bodiments there is just a single track provided in the strip
for a bead of sealant. Thus the ribs forming each side of
the track are quite different both visually and functionally
from the array of short, closely packed sealing ribs which
are often used on the rubber seals of modern plastic gut-
ters and were present on the originally marketed "Evolve"
gutter system.
[0022] The channel retaining the track preferably has
two sides and a base. In one embodiment, the channel
is greater than 1mm deep, more preferably greater than
2mm deep, and most preferably the sides of the channel
are between 2.5-3.5mm high. In other words, the sides

of the channel preferably correspond to around half of
the height of the resilient ribs. The channel preferably
also corresponds to the width of the track, so that the
track is held tightly in place. The channel may be between
8-12mm wide, and more preferably around 9-10mm
wide. The sides of the channel are preferably perpendic-
ular to the main internal surface of the second metal gut-
ter component. The base of the channel is preferably
planar in cross-section and perpendicular to the sides of
the channel. The cross-section of the channel is prefer-
ably constant.
[0023] In addition to the function of supporting the seal-
ant, the ribs are resilient and preferably abut against the
surface of the opposing gutter component in a sealing
manner, e.g., to seal against the external surface of the
gutter. To do this, the ribs may be of a height such that
during fitting of the gutter into the union, the ribs are de-
flected and squashed into the union, thereby compress-
ing the strip in a height-wise direction between the two
metal gutter components. The ribs, particularly where the
tips of the ribs are arranged to converge towards one
another, act as a bellows that hold the bead of sealant
while still allowing thermal movement between the com-
ponents. The thrust against the gutter by the resilient ribs
not only helps to seal the gutter joint, but also helps to
push the gutter upwards against any retaining lugs pro-
vided on the other component and secure the connection.
[0024] The first and second gutter components, i.e.,
the length of gutter and the component that is being joined
to the gutter, are made of metal. Preferably a lightweight
and easily extrudable, castable, or formable material
such as aluminium or more preferably an alloy based on
aluminium is used. In other embodiments, steel or more
expensive metals like zinc or copper might be used.
[0025] The second metal gutter component might be
a gutter union that is used to join together two lengths of
gutter, a gutter angle or corner that is used to change the
direction of the run of guttering, a gutter outlet (often re-
ferred to as a running outlet) with a throat for joining to a
down tube, an adapter, e.g., to join two different sizes or
profiles of gutter together, a stop that is used to end the
run of gutter, or indeed any other type of component that
is intended to join and seal to a length of gutter. The
second gutter components preferably fit externally of the
gutter. Thus an external surface of the metal gutter is
adjacent to an internal surface of the second metal gutter
component at the gutter joint. In one embodiment, the
second metal gutter component is a second length of
gutter that is adapted at one end to fit externally of the
first length of gutter, in order to form an overlapping joint.
A third component in the form of a bracket may be re-
quired to clamp the joint together.
[0026] Internal arrangements are also possible. In
these embodiments the internal surface of the metal gut-
ter is adjacent to the external surface of the second metal
gutter component at the gutter joint.
[0027] Thus in the most preferred gutter systems, the
gutter union, gutter stop or other component, is an exter-
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nal joint component and overlaps externally around the
generally circumferential surface of the gutter. In prac-
tice, gutters can have many different profiles and rarely
are truly semi-circular in cross-section. Accordingly any
use of the term "circumferential" in relation to the surface
or cross-section of the gutter should be seen to include
semi-circular profiles, elliptical profiles, V-shaped pro-
files, square profiles, etc., indeed any profile that is ca-
pable of forming the elongate channel section of a gutter.
[0028] Preferably the second metal gutter component
(e.g., the gutter union, gutter stop, etc) is cast using a
high pressure metal casting process. Preferably a female
die used in the casting process is provided with a circum-
ferential hollow that forms a transversely (i.e., circumfer-
entially) extending channel in the joint region of the union,
stop, or other component, the channel being positioned
to overlap with the adjoining end of the gutter. The chan-
nel is sized to accommodate the base of the track in the
strip, to prevent it from becoming dislodged during fitting
of the gutter and to prevent it moving over time during
repeated thermal expansion and contraction of the gutter.
[0029] While high pressure casting is suggested
above, other forming methods could be employed, for
example, the metal gutter components could be formed
by stamping the part from sheet material. The channel
for the strip can be stamped either prior to or at the same
time as the blank is formed into the channel shape, and
a strip introduced into the channel. A further component,
e.g., a gutter retaining strap can be used to clip around
the outside of the second metal gutter component and
provide retaining lugs at the top edges that clip over the
edges of the gutter to hold the gutter joint together with
the strip sandwiched between the metal gutter and the
second metal gutter component.
[0030] In the case of a gutter union, a gutter outlet, a
gutter angle or an adaptor, two strips of resilient material
may be provided, one at each end for sealing each of the
two lengths of gutter that join to the component. Each
strip may be retained by a transversely extending (cir-
cumferential) channel in the union or other component.
Sealant may be used additionally to bond each strip with-
in a channel.
[0031] Top edges of the second metal gutter compo-
nent may include a retaining lug, e.g., one on each side
of the gutter, which together serve to force the gutter
down into contact with the strip of resilient material and
the bead of sealant. In other embodiments, retaining lugs
may be provided on an additional bracket to hold the
gutter joint together. The pressure exerted by the retain-
ing lug and the resilience of the strip helps to trap the
gutter in place. Where the second metal gutter compo-
nent is formed by high pressure casting, preferably the
retaining lugs are provided outwardly of the circumferen-
tial channels where the sealant track would be located,
i.e., between the channel and the end (mouth) of the un-
ion, outlet, angle, adapter or stop. The circumferential
channels require a central male die in the high pressure
casting apparatus that moves perpendicularly with re-

spect to the gutter length. This makes it difficult to cast
the second metal gutter component with lugs arranged
inwardly of the circumferential channel as they would im-
pede the movement of this die. For example, it is not
possible to replicate the lug arrangements that are some-
times seen on moulded plastic gutter components. Thus
an important distinction over the plastic gutter compo-
nents is that lugs for retaining the gutter are absent from
the top edge inwardly of the circumferential channel (i.e.,
in the top-edge area towards the middle of the union,
outlet, angle or adapter, or in the top-edge area towards
the stopped-end of the stop). Lugs may also be absent
the area corresponding to the channel or channels as
well.
[0032] This has been found to create a problem, since
the point of contact where pressure is applied to the top
edge of the gutter is off-set with respect to the track of
the strip that contains the bead of sealant.
[0033] To solve this problem, the strip of resilient ma-
terial is provided with a tongue that projects from the side
of the track and extends longitudinally (i.e., in the direc-
tion of extrusion) with the track. In use, the tongue pro-
vides a resilient support beneath the gutter, to lift the
gutter up more evenly against the retaining lugs. This
improves the sealing arrangement. The tongue is pref-
erably continuous and integral with the track of the strip.
This has the advantage that the strip, with the tongue,
can be formed easily by extrusion. Thus the strip of re-
silient material can be seen to have two functional ele-
ments, namely a sealant retaining portion and a gutter
supporting portion. When viewed from another aspect,
the present invention provides a strip of resilient material
that has been extruded and cut to a predetermined length
to fit around a section of gutter, the strip having an ex-
truded cross-section defining a sealant retaining portion
which comprises a longitudinally extending track, and a
gutter supporting portion which comprises a tongue pro-
jecting from a side of the track and extending longitudi-
nally with the track. Preferably the track of the sealant
retaining portion has all the features previously described
and is about the same overall width and has the same
overall proportions as the tongue of the gutter supporting
portion or is wider than the tongue.
[0034] The strip of resilient material is preferably ar-
ranged within the internal circumferential surface of the
second metal gutter component and sealant is applied
to a concave track of the strip using a sealant gun. Ar-
rangements are also envisaged where the strip of resil-
ient material (and its sealant receiving track) is arranged
externally on the circumferential surface of the gutter so
that the sealant is applied to the track when it is bent into
a convex form. There may be disadvantages with these
convex arrangements because of the liquid nature of the
sealant and gravity causing the sealant to run, but even
where thixatropic properties of the sealant retain it in
place, it is generally preferred for the strip to be arranged
internally with a track extending in a concave manner.
[0035] The gutter system may comprise a plurality of
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lengths of gutter joined together by plurality of unions and
terminated with gutter stops. It may include straight
and/or angled unions, and outlets in various forms. Thus
the present invention extends to a metal gutter system
comprising a plurality of lengths of a metal gutter that are
joined together to follow the perimeter of a building struc-
ture, each gutter joint comprising a strip of resilient ma-
terial that is sandwiched between external and internal
surfaces of adjoining components, the strip being bonded
to the external and internal surfaces with a silicone seal-
ant. The strip and the gutter components may have any
of the preferred features described above.
[0036] Viewed from another aspect, the present inven-
tion provides a metal gutter component from the group
of gutter union, gutter outlet, gutter angle, gutter stop,
gutter adapter (e.g., for connecting together gutters of
different dimensions or profiles), which is adapted to fit
externally of a metal gutter, the metal gutter component
being provided with a strip of resilient material that is held
in place by a transversely extending channel provided
on an internal surface of the metal gutter component in
a region that is intended to overlap with and form a joint
with an external surface of a metal gutter, and wherein
the strip includes a track retained within the channel, the
track being adapted to receive a bead of sealant prior to
joining the second metal gutter component to a metal
gutter, and the strip further including a tongue that
projects from a side of the track towards a mouth of the
component to provide a resilient support for the gutter.
The track is of a suitable profile and dimensions for re-
ceiving a bead of sealant, and is preferably defined by a
base and two ribs of resilient material arranged one on
each side of the base. The tongue may provide a resilient
support for the gutter and prevent the strip from becoming
dislodged during connection of the gutter. Preferably this
metal gutter component has been formed by a casting
process and includes retaining lugs provided on a top-
edge to retain the metal gutter as a jointed assembly.
[0037] The present invention also provides a method
of forming a gutter joint, for example, in such a new gutter
system, between a first metal gutter component compris-
ing a length of metal gutter and a second metal gutter
component, the method comprising the steps of :

providing a strip of resilient material in a region where
the metal gutter will overlap with the second metal
gutter component at the gutter joint, the strip includ-
ing a track for sealant and a tongue for supporting
the gutter;
applying a bead of sealant to the track in the strip;
offering up the metal gutter to the second metal gutter
component; and
sliding the metal gutter into connection with the sec-
ond metal gutter component, firstly by passing an
end of the gutter over the tongue of the strip, thereby
trapping the strip in place, and then subsequently
engaging the track containing the bead of sealant
with the end of the metal gutter, and further sliding

the metal gutter up to a stop provided on the second
metal gutter component, in so doing sandwiching the
strip and the bead of sealant between adjacent sur-
faces of the metal gutter and the second metal gutter
component, in order to form the gutter joint.

[0038] Preferably the step of offering up the metal gut-
ter to the second metal gutter component includes the
step of locating a top edge of the metal gutter under the
retaining lugs of the second metal gutter component, to
lock the components together in a jointed configuration.
[0039] More preferably, the present invention provides
a method of forming a gutter joint, for example, in such
a new gutter system, between a first metal gutter com-
ponent comprising a length of metal gutter and a second
metal gutter component, the method comprising the
steps of :

providing a strip of resilient material in a region where
the metal gutter will overlap with the second metal
gutter component at the gutter joint, the strip includ-
ing a track for sealant and a tongue for supporting
the gutter;
applying a bead of sealant to the track in the strip;
offering up the metal gutter to the second metal gutter
component by engaging a rear top edge of the gutter
under a retaining lug of the second metal gutter com-
ponent; and
pushing a front edge of the gutter under a further
retaining lug of the second metal gutter component
to lock the gutter in position overlapped with the sec-
ond metal gutter component, in so doing sandwich-
ing the strip and the bead of sealant between adja-
cent surfaces of the metal gutter and the second met-
al gutter component, in order to form the gutter joint.

[0040] The new gutter joint has lead to further devel-
opments. A conventional way of fixing a gutter to a build-
ing was to set out and fix the plurality of gutter brackets
to the side of the building in preparation for attaching the
gutter. The sections of gutter are then offered up to the
brackets and slid or snapped into place within the brack-
ets. Previously, truly square or substantially square box
gutters have not been available in metal with an external
union because of difficulties with the gutter sections pass-
ing over the end of the gutter bracket as the gutter section
is rotated around and secured into place (e.g., with bolts
or other fasteners). Instead, in order to provide a lower
front edge to the gutter that is able to clear the end of the
external bracket, the currently available metal ’box’ gut-
ters either have a profiled front surface with a setback
lower front edge or an inclined front surface with a set-
back lower front edge. Alternatively the known gutter sys-
tems may incorporate an internal union in order to allow
for a squarer external profile.
[0041] However, using the jointing system of the
present invention it has been found that it is possible to
employ a squarer, box shape for the exterior profile of
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the gutter, where desirable. In other words, the gutter
section is a three-sided box section and can have much
more upright rear and front sides compared to known
gutter arrangements. In particular the front side of the
gutter can be a full gutter-height wall that is planar or
substantially planar and is upright or substantially upright,
i.e., within 20°, more preferably within 15°, more prefer-
ably still within 10°, and most preferably within 5° of being
completely vertical, With the jointing system of the
present invention, although metal gutters tend to be com-
paratively stiff, only a small amount of deflection is re-
quired at the top of the gutter for it to be able to ’snap’
past the retaining lug of the union and into position un-
derneath it to lock the gutter in place. For the box shaped
gutter, the small amount of deflection might be 2-5mm
worth of deflection at the front edge of the gutter, and this
may be created through elastic bending in the base, elas-
tic bending at the corner where the base meets the front
side, and/or elastic deflection in the front side itself.
[0042] Preferably the sides of the box gutter, in partic-
ular the front side of the gutter, are as close to vertical
as possible for visual impact. However, it may still be
preferable to include a slight incline in the front side (or
in both front and rear sides), for example, greater than
2° but less than 10°, preferably less than 7°, and more
preferably greater than 2° and less than 5°, in order to
allow the sealant to flow within the track as the gutter is
compressed against the second metal gutter component,
and in this way create a better seal between the compo-
nents. It may also allow for easier transportation of the
components as they may be able to nest one inside an-
other.
[0043] Thus according to a further aspect of the
present invention, there is provided a metal gutter system
comprising a box section gutter having a substantially
planar base, a substantially planar rear side for mounting
adjacent a building and a substantially planar front side
that faces away from a building, the gutter system having
gutter joints in which a first component in the form of a
length of the box section metal gutter is joined to a second
metal gutter component, the components overlapping at
the gutter joint and the gutter joint further having a strip
of resilient material that extends transversely to the metal
gutter and is sandwiched between adjacent overlapping
surfaces of the gutter components, wherein the second
metal gutter component is provided with a channel for
holding a sealant retaining portion of the strip in place,
and further wherein the sealant retaining portion of the
strip comprises a track that is arranged to be filled with
a bead of sealant prior to joining the gutter components
together to form the gutter joint.
[0044] Preferably a lower edge of the front side of the
gutter, where the front side of the gutter meets the base
of the gutter, is within 10mm from a position of vertical
alignment with an upper front edge at the top of the gutter.
In other words, if a vertical line was drawn from the upper
front edge at the top of the gutter down to insect a hori-
zontal plane that includes the base, then the lower front

edge would be within 10mm of that intersection. More
preferably the lower front edge is within 7mm from a po-
sition of vertical alignment with the upper front edge at
the top of the gutter, and most preferably within 5mm.
[0045] In one preferred embodiment the front surface
is substantially perpendicular to the base. For example,
the enclosed angle may be within 5° of a true right angle.
In the unfitted state the base of the gutter section may
be slightly bowed so that when the sides of the gutter are
correctly located within the second metal gutter compo-
nent, e.g., the union, the sides may be held under a small
amount of tension, for example, urging the sides to splay
out further against the internal surface of the union, such
that the base is forced to adopt a flatter profile through
the interaction with the union. This also helps to maintain
the seal.
[0046] Preferably the resilient strip, rather than being
formed by extrusion, is formed by injection moulding. In
this way it is possible to mould the resilient strip with a
permanent box or U-shaped profile to match the profile
of the box gutter. The bends in the resilient strip corre-
spond to the corners of the gutter profile are therefore
preformed before the resilient strip is fitted to the second
metal gutter component. This means that the bends of
the resilient strip fit neatly into the corners of the gutter
section and provide a better seal.
[0047] According to a further aspect, the present in-
vention can be seen to provide a method of forming a
gutter joint, for example, in such a new box gutter system,
between a first metal gutter component comprising a
length of box section metal gutter and a second metal
gutter component, the method comprising the steps of :

providing a strip of resilient material in a region where
the metal gutter will overlap with the second metal
gutter component at the gutter joint, the strip includ-
ing a track for sealant and preferably a tongue for
supporting the gutter;
applying a bead of sealant to the track in the strip;
offering up the box section metal gutter to the second
metal gutter component by engaging a rear top edge
of the gutter under a retaining lug of the second metal
gutter component; and
pushing a front edge of the gutter under a further
retaining lug of the second metal gutter component
to lock the gutter in position overlapped with the sec-
ond metal gutter component, in so doing sandwich-
ing the strip and the bead of sealant between adja-
cent surfaces of the box metal gutter and the second
metal gutter component, in order to form the gutter
joint.

[0048] Preferably the second metal gutter component
is a union or another of the second metal gutter compo-
nents mentioned above. Preferably the front edge of the
gutter locates under the further retaining lug of the second
metal gutter component by a snap action which locks the
gutter in place within the second metal gutter component.
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[0049] All the preferred features identified above in
conjunction with the box gutter system and other gutter
systems of the present invention apply equally to the
method mentioned above for forming the gutter joint in
the box section gutter system and can be read in con-
junction therewith.
[0050] A preferred embodiment of the present inven-
tion will now be described in greater detail by way of
example only and with reference to the accompanying
drawings, in which :

Figure 1A illustrates a cross-sectional view through
a preferred embodiment of a metal gutter;

Figure 1B illustrates an enlargement of the top-edge
profile of the gutter illustrated in Figure 1A;

Figure 2 illustrates a view from above of a preferred
union, illustrating the internal detail;

Figure 3A illustrates an end elevation of the preferred
union;

Figure 3B is an enlargement of the top-edge profile
of the preferred union illustrated in Figure 3A;

Figure 4 illustrates a rear view of the preferred union
of Figure 2;

Figure 5 is a cross-sectional view through a preferred
embodiment of the strip of resilient material; and

Figure 6 is a cross-sectional view showing the detail
of the strip and its location between the union and a
length of gutter.

[0051] A preferred profile for the extruded metal gutter
1 is illustrated in Figure 1A. It has a channel-shaped
cross-section with a substantially elliptical profile. The
gutter 1 could, of course, be of any profile, but the profile
illustrated is generally better at avoiding clogging through
the build up of debris and is often referred to as a "deep
flow" profile. If the profile is symmetrical as shown, then
it has the advantage that it does not matter which way
round it is installed in a gutter union. The gutter 1 is pref-
erably extruded in three metre lengths for ease of han-
dling, but other lengths are of course possible. The top-
edges 2 of the gutter 1 are each provided with a beaded
lip 3 that helps to strengthen the top-edge 2 and to provide
the necessary spacing between the side of the gutter 1
and the internal surface of the union when connected.
The gutter 1 is preferably extruded from aluminium or a
metal alloy based on aluminium, for example, 6063 alloy
which has received a T5 hardening treatment. The illus-
trated gutter 1 has a depth of 75 mm and a width at the
top of 128 mm. It is preferably provided with a polyester
powder coated external finish.
[0052] In order to form a gutter for a roof, a number of

lengths of gutter (gutter sections) will need to be joined
together using unions. Stop-ends will also need to be
fixed to the end of the runs, an outlet should be provided
at the lowest point and angle sections may be required
to negotiate corners of the building. These additional
components can be cast from metal, for example, using
a high pressure casting technique, and are preferably
made from aluminium or an alloy based on aluminium,
for example, LM6, which is an aluminium-silicon alloy
that is particularly suited to die casting. Preferably any
such component is also provided with a polyester powder
coated finish.
[0053] Figure 2 illustrates a plan view of a preferred
union 10, Figure 3A illustrates the union 10 from one end,
and Figure 4 is a rear elevation of the union 10. The union
10 is designed to accommodate, and join together, the
ends of two lengths of gutter 1. The union 10 has a chan-
nel-shaped cross-section substantially matching that of
the gutter, though is slightly larger in order to fit around
the gutter, i.e., it is adapted to be mounted externally of
the gutter 1. There is usually a slight gap between the
bodies of these components, for example as provided by
the beaded lip 3 mentioned above. A tab 11 is provided
in the middle of the union 10 as a guide to the installer
that the ends of the gutter 1 have been properly inserted.
The top-edges 12 are provided with retaining lugs 13 for
retaining the gutter 1 within the union 10. The retaining
lugs 13 abut against the beaded lip 3 of the gutter 1 on
each side of the gutter 1, in order to urge the external
surface 4 of the gutter 1 towards the internal surface 14
of the union 10 in the region of overlap 15. Four retaining
lugs 13 are provided on the union 10, one arranged on
each corner where the top-edge 12 meets the side edge
16 at the mouth of the union 10.
[0054] As can be seen from Figure 2, each retaining
lug 13 extends along the top-edge 12 from the side edge
16 only to the start of a transversely extending channel
17. In other words, the retaining lugs are positioned out-
wardly of this transversely extending channel 17 and do
not extend all the way to the middle of the union, for ex-
ample, in contrast to the plastic gutter counterparts. The
reason for this is that the union 10 is preferably made by
high pressure casting, where the molten metal is injected
into a set of dies. A female die is provided to mould the
external profile of the union 10 while transversely mov-
able male dies can be used to form the two mouths of
the union 10. In order to form the transversely extending
channels 17 and the central tab 11, an additional central
die must move at 90° to the two mouth dies. This means
that the central die would foul the retaining lugs 13 if they
were formed in this central region. As will be explained
below, this offset in the position of the retaining lugs 13,
means that additional measures are desirable in order
to make sure that the gutter 1 lies properly within the
main internal surface 14 of the union 10. However it pro-
vides the advantage that the retaining lugs 13 are smaller
than those previously tried on the originally marketed
"Evolve" metal guttering and as a result the guttering is
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much easier to assemble.
[0055] Also visible in the end view of Figure 3A is a
central bracket member 18 and supporting web 19. Fig-
ure 4 shows a rear view of the union 10 where the bracket
detail is shown more clearly. A hole 20 for a screw (not
shown) is provided in the bracket member 18 for fasten-
ing the union 10 to a building structure. Additional lugs
21 are provided with holes 22 for securing the union 10
more securely to the building structure. Also visible in
Figure 4 are circumferential ridges 23 provided in the
external surface 24 of the union 10, in order to accom-
modate the transversely extending channels 17 provided
on the internal surface 14 of the union 10.
[0056] Figure 5 shows a cross-sectional view through
a strip of resilient material 30. On the right hand side of
the strip 30 is shown a track 31 comprising a base 32
and two resilient ribs 33, 34 extending from the base 32.
The track 31 is adapted to receive a bead of sealant (not
shown). In other words, the profile and dimensions of the
track 31 are selected in order to accommodate the bead
of sealant, which would usually be applied using a con-
ventional mastic gun type of dispenser. Typically these
devices are used to dispense beads of around 3 to 8 mm
wide of a gunable compound and the U-shaped track 31
should be sized accordingly. Of course, the track 31 could
be much less angular than shown and still perform the
function of retaining a bead of sealant, for example, it
could be more V-shaped and have no distinguishable
base. However, the squarer U-shaped profile is advan-
tageous because it provides additional stability within the
transversely extending channel 17. This helps to main-
tain the position of the track 31 as the resilient ribs 33,
34 are bent and deflected during connection of the gutter
system. The squarer U-shaped profile also helps to resist
movement of the seal during temperature cycles. The
resilient ribs 33, 34 are inclined slightly so as to slant
inwardly, and they include a rounded top edge 35. These
measures encourage the ribs 33, 34 to fold in on them-
selves when compressed by the gutter 1, and thereby
helps to enclose the sealant within the track 31 and
against the external surface 4 of the gutter 1.
[0057] The sealant is preferably a silicone sealant, for
example a low modulus, high performance silicone seal-
ant such as Marley Alutec Code Ref: SC101. This sealant
is a mixture based on polydimethylsioxane, fillers and
curing agents, and will cure once it has been applied.
However any sealant that is able to function in this way
could be used providing it has sufficiently good sealing
properties and longevity, e.g., it will last for 50 years with-
out requiring maintenance.
[0058] Also visible in Figure 5 is a hollow 36 located
beneath the base 32, which is provided for receiving a
smaller amount of sealant in order to adhere the strip 30
to the transversely extending channel 17 of the union 10.
In the embodiment shown, the base 32 is curved to pro-
vide a concave hollow 36 which is perched on either side
on two longitudinally extending feet 37. These feet 37
seat within the transversely extending channel 17 of the

union 10. They are located stepped within the widest
point of the track 31, creating a concave profile to the
ribs 33, 34, which further encourages the resilient ribs
33, 34 to fold inwardly on the track 31 when compressed.
At the widest point of the track 31, the resilient ribs 33,
34 may be provided with flat regions 38 in order to grip
the sides 17a of the transversely extending channel 17
in the union 10. The base 32 of the track 31 may be
positioned slightly higher or lower than shown according
to the properties of the sealant material(s) being used
and the working separation between the gutter 1 and
union 10 components.
[0059] As mentioned above, the point of contact where
pressure is applied to the top edge 2 of the gutter 1 by
the retaining lugs 13 is off-set with respect to the track
31 of the strip 30. Without corrective measures, this en-
courages the union 10 to seat itself out of alignment with
the gutter 1. In order to solve this problem, the strip 30
is provided with a resilient tongue 39 that projects from
one side of the track 31. This tongue 39 provides a resil-
ient support beneath the gutter 1, which helps to lift the
gutter 1 up more evenly against the retaining lugs 13 of
the union 10, so that the components are encouraged to
line up with one another. In effect, the tongue 39 provides
a resilient spacer between the external surface 4 of the
gutter 1 and the internal surface 14 of the union 10 in the
region of overlap 15 that is directly underneath the re-
taining lugs 13. The extruded cross-section of the strip
31 can be seen to provide a gutter supporting portion A
comprising the tongue 39 and a sealant retaining portion
B comprising the track 31. The two portions A, B are
approximately the same width, e.g., preferably the two
portions A, B are within �10% of being the same width.
The thickness of the tongue 39 is preferably substantially
the same as the thickness of the resilient ribs 33, 34 and
the base 32, so that the portions A, B experience sub-
stantially the same processing conditions during the ex-
trusion operation.
[0060] Figure 6 shows a cross-section through the un-
ion 10 with a section of gutter 1 already in place on the
right hand side of the figure. On the left hand side of the
figure, a strip 30 is shown being aligned for locating the
track 31 in the transversely extending channel 17. As
shown, the tongue 39 extends outwardly from the chan-
nel 17 towards the mouth of the union 10 (the end 16)
where it will provide support for a length of gutter 1.
[0061] To assemble the metal gutter components to
form a gutter or part thereof, the installer first applies a
bead of sealant along the track 31, following the curvature
of the track 31 around the circumferential surface. The
bead of sealant will effectively fill up the track 31 to the
top of the resilient ribs 33, 34, though in practice there
are likely to be regions that are under-filled and regions
that are over-filled. With the bead of sealant in place, the
installer then offers up the union 10 so that the end of
the gutter 1 forms a region of overlap 15 with the union
10. The external surface 4 of the gutter 1 follows adjacent
the internal surface 14 of the union 10 within this region
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of overlap 15. There is, however, a small separation "s"
between the two surfaces corresponding to the thickness
of the tongue 39 and may be more. As shown in the right
hand part of Figure 6, the relative height of the gutter 1
and the position of where the retaining lugs 13 will be on
the union (not shown) urges the external surface 4 of the
gutter 1 against the transversely extending resilient ribs
33, 34 of the strip 30. The track 31 compresses, in as
much as the resilient ribs 33, 34 tend to fold over inwardly
into the track 31 to enclose the bead of sealant. Sealant
will also flow from the track 31 to bond the strip 30 to the
external surface 4 of the gutter 1. Sealant is also present
in the hollow 36 below the track 31 and bonds the strip
30 to the internal surface 14 of the union 10.
[0062] Thus it can be seen how the resilient ribs 33,
34 of the track 31 give a clear visual indication to the
installer to apply sealant around the entire joint, for ex-
ample, all the way up the sides of the gutter joint, and
not just to the base area of the gutter. The track 31 also
gives a visual indication of how large a bead of sealant
is required. The nozzle of a sealant gun can then be cut
to an appropriate size. Another benefit is that if sealant
is applied unevenly, then as the metal gutter is pushed
onto the second metal gutter component, sealant is
squeezed along the track 31, forming a more even bead
of sealant that extends, without gaps, around the gutter
joint. The sealant is also confined by the track 31, which
helps to reduce mess and inconvenience to the installer.
The strip 30 also serves a further function of supporting
the gutter by way of the resilient tongue 39, ensuring a
good aligned connection is made. Moreover with the pro-
vision of the retaining lugs 13 on the second metal gutter
component, installation becomes simple for any builder
who was already familiar with conventional plastic gut-
tering. In this way, the new gutter system can be sold as
a proprietary product with guarantees for a maintenance
free period which exceeds those given with plastic gutter
systems.
[0063] Whilst the invention has been described above
with respect to a union 10, the joint can be used on any
metal gutter component that is intended to join with a
length of gutter 1, for example, a gutter outlet, a gutter
adapter, a gutter angle, a gutter stop, or even a further
length of gutter. The features described above are equal-
ly applicable to any of these such products. Indeed, while
the invention has also been described above in relation
to a gutter system having a gutter joint where the first
metal gutter component comprises a length of metal gut-
ter, other embodiments are envisaged where the channel
for holding the sealant retaining portion of the strip is
provided in the length of metal gutter, i.e., the first metal
gutter component, and the second metal gutter might be
a union, a stop or other component that fits, for example,
internally within the metal gutter. In such arrangements,
the present invention can be seen to provide a gutter
system having a gutter joint where a first metal gutter
component, comprising a length of gutter, is joined to a
second metal gutter component, the components over-

lapping at the gutter joint and the gutter joint further hav-
ing a strip of resilient material that extends transversely
to the metal gutter and is sandwiched between adjacent
overlapping surfaces of the gutter components, wherein
the first metal gutter component is provided with a chan-
nel for holding a sealant retaining portion of the strip in
place, and further wherein the sealant retaining portion
of the strip comprises a track that is arranged to be filled
with, or has been filled with, a bead of sealant prior to
joining the gutter components together to form the gutter
joint. In other words the strip is provided on the gutter
rather than the other jointing component. All the features
described above in relation to the gutter components and
the strip apply equally to these arrangements.

Claims

1. A gutter system having a gutter joint where a first
metal gutter component, comprising a length of met-
al gutter, is joined to a second metal gutter compo-
nent, the components overlapping at the gutter joint
and the gutter joint further having a strip of resilient
material that extends transversely to the metal gutter
and is sandwiched between adjacent overlapping
surfaces of the gutter components, wherein the one
of the metal gutter components is provided with a
channel for holding a sealant retaining portion of the
strip in place, and further wherein the sealant retain-
ing portion of the strip comprises a track that is ar-
ranged to be filled with a bead of sealant prior to
joining the gutter components together to form the
gutter joint.

2. A gutter system as claimed in claim 1, wherein a
tongue projects from around the middle of a side of
the track.

3. A gutter system as claimed in claim 1 or 2, wherein
the track for the sealant is U-shaped and it is formed
from a base and two ribs, one on each side, project-
ing from the base, wherein tips of the ribs slant in-
wardly of the track, so as to converge towards one
another.

4. A gutter system as claimed in claim 1, 2 or 3, wherein
the sealant is a liquid silicone sealant that cures after
it has been applied.

5. A gutter system as claimed in any preceding claim,
wherein the sealant has been pre-applied to the oth-
er side of the track of the strip in order to pre-attach
the strip to one of the metal gutter components.

6. A gutter system as claimed in any preceding claim,
wherein the strip of resilient material comprises ex-
truded ethylene propylene diene monomer having a
cross-section that includes the track for the bead of
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sealant and a tongue projecting from a side of the
track for supporting the gutter.

7. A gutter system as claimed in any preceding claim,
wherein the second metal gutter component is a gut-
ter union or a gutter stop that fits externally of the
gutter and is provided with the channel for holding
the sealant retaining portion of the strip.

8. A gutter system as claimed in any preceding claim,
wherein the second metal gutter component has
been formed by a high pressure metal casting proc-
ess.

9. A gutter system as claimed in any preceding claim,
wherein integral retaining lugs are provided on top
edges of the second metal gutter component to re-
tain the metal gutter.

10. A gutter system as claimed in claim 9, wherein the
retaining lugs are off-set with respect to the track of
the strip.

11. A strip of resilient material for use in the gutter system
of any preceding claim, that has been extruded and
cut to a predetermined length to fit around a section
of gutter, the strip having a cross-section defining a
sealant retaining portion which comprises a longitu-
dinally extending track, and a gutter supporting por-
tion which comprises a tongue projecting from a side
of the track.

12. A metal gutter component from the group of gutter
union, gutter outlet, gutter angle, gutter stop, gutter
adapter, which is adapted to fit externally of a metal
gutter, the metal gutter component being provided
with a strip of resilient material that is located in a
transversely extending channel on an internal sur-
face of the metal gutter component in a region that
is intended to overlap with and form a joint with an
external surface of a metal gutter, and wherein the
strip includes a track which is adapted to receive a
bead of sealant prior to joining the second metal gut-
ter component to a metal gutter, and a tongue which
projects from a side of the track to support a length
of gutter.

13. A method of forming a gutter joint in a box gutter
system, between a first metal gutter component com-
prising a length of box section metal gutter and a
second metal gutter component, the method com-
prising the steps of :

providing a strip of resilient material in a region
where the metal gutter will overlap with the sec-
ond metal gutter component at the gutter joint,
the strip including a track for sealant and pref-
erably a tongue for supporting the gutter;

applying a bead of sealant to the track in the
strip;
offering up the box section metal gutter to the
second metal gutter component by engaging a
rear top edge of the gutter under a retaining lug
of the second metal gutter component; and
pushing a front edge of the gutter under a further
retaining lug of the second metal gutter compo-
nent to lock the gutter in position overlapped with
the second metal gutter component, in so doing
sandwiching the strip and the bead of sealant
between adjacent surfaces of the box metal gut-
ter and the second metal gutter component, in
order to form the gutter joint.

14. A method as claimed in claim 13 wherein the step
of applying a bead of sealant comprises offering up
a nozzle of a sealant dispenser and pumping a bead
of silicone sealant into the track of the strip before
forming the gutter joint.

15. A method as claimed in claim 13 or 14, wherein the
step of providing a strip of resilient material compris-
es providing an injection moulded strip of resilient
material that has a profile corresponding to the box
shape of the gutter having preformed bends that are
adapted to locate into corners of the internal surface
of the second metal gutter component
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