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This invention relates to a mixing unit, for ex-
ample for use in mixing a chemical sealant and a
chemical hardener so that the mixture can then be
used for sealing double glazing panels.

In the glazing industry, manufacturers of dou-
hie glazing panels for windows, sliding doors and
other products seal glass panels in spaced apart
relationship using a sealing mixiure which is
formed of a chemical sealant and a chemical har-
dener. The sealant and the hardener are forced
along a known mixing unit which comprises a sprial
mixing. device formed of a plurality of spiral seg-
ments: which are offset from one another. The
spiral mixing device is located in the bore of a tube
and the sealanf and the hardener become mixed
together as they pass over the spiral segments
along the length of the spiral mixing device. The
formed sealing mixture then sets in a relatively
short time, for example from 15 to 40 minutes. The
setting time or pot life of the sealing mixture can
vary with conditions so that a warm environment
can cause the sealing mixture to set more speedily
than it would otherwise have done. Some of the
sealing mixiure invariably sets in the known mixing
unit, far example on the spiral segments of the
spiral mixing device, and on the inside of the pipe.

Substantially the entire glazing indusiry uses
the known mixing unit and the above mentioned
prablem of setting or gelling of the sealing mixture
in the known mixing unit means that the known
mixing unit has to be flushed through immediately
at the end of each working day in order to keep it
free. Even with daily flushing with a chemical sol-
vent such for example as trichioroethylene, after a
period of about one week, there is often a substan-
tial build up of sealing mixture within the mixing
unit and this means that the sealant and hardener
have to be pumped through the mixing unit at
increased pressure. The mixing device soon be-
comes blocked and it cannot be used. Flushing
with the: chemical solvent cannot remove the bloc-
kage and it is necessary to remove the spiral
mixing device. However, the spiral mixing device
gets stuck in the mixing unit due to the gelled
sealing mixture and it is not possible simply to puil
the: spiral mixing unit out from the bore of the pipe.
It-is mecessary to heat the pipe, usually with acety-
lene burners, in order to cause the set sealing
mixture to ga very hard. The very hard sealing
mixture can then be broken away. In addition to the
heated: pipe giving off unpleasant fumes from the
gelled sealing mixture, the heating of the pipe
tends to distort the pipe, as can tapping the pipe to
break away the hard set sealing mixture. distortion
of the pipe can in turn prevent the smooth introduc-
tian and removal of the spiral mixing device.

Factaries producing double glazing units may
have several of the known mixing units in operation
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on machines sealing the edges of double glazing
units. The daily cleaning of the mixing units is time
consuming and the machines cannot operate whilst
cleaning is taking place. The weekly heating of the
mixing units is especially time consuming and
apart from the loss of working time for the machine
during the heating and dismantling of the mixing
units, there is the additional problem that the con-
tinued heating tends to distort the pipe, resulting in
the fact that a new mixing unit may be required
after a period of about three months. The known
mixing units are not cheap items to purchase and
this all adds to manufacturing costs.

it is an aim of the present invention to reduce
the above mentioned problem.

Accordingly, this invention provides a mixing
unit comprising a housing, a bore in the housing,
and a mixing device which extends along the bore,
the housing being such that it is formed of at least
two parts which are separable to open up the bore
and expose the mixing device for the purpose of
allowing cleaning of the mixing device and the
bore.

preferably, the housing is an elongate housing.

The housing may be longitudinaily separable
info two parts. Preferably, the housing is longitudi-
nally separable into two parts about a centre line of
the bare.

The housing may be such that it has one end
part having an inlet fitting for connection to a feed
pipe for a chemical sealant and a chemical har-
dener to be mixed, and another end part having an
outlet fitting for connection to an outlet pipe for
receiving the mixed chemical sealant and chemical
hardener.

The housing will usually have flat sides. The
housing will thus usually be square or rectangular
in cross section.

The paris of the housing may be such that
they bolt together. Other ways of connecting the
parts of the housing together may however be
employed.

The mixing device preferably includes at least
one sealing gasket for giving a seal between the
parts of the housing when they are secured to-
gether. The or each sealing gasket is preferably a
copper gasket. Other types of gaskets and other
types of sealing devices may however be em-
ployed.

The mixing device used in the mixing unit of
the invention may be of the standard known con-
struction. Thus, the mixing device may be com-
posed of a plurality of spirai segments which are
off-set from one another. Usually, the spiral seg-
ments will be off-set from one another by 90°. The
mixing device may be in two or more separate
connected parts. Other types of mixing devices
may be employed.
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The mixing unit may be connected to dispens-
ing means for dispensing mixed chemical sealant
and chemical hardener. The dispensing means
may be a dispensing gun.

The chemical sealant may be a polyurethane
resin. The polyurethane resin has a putty-like con-
sistency. The chemical hardener may be a di-
isocyanate hardener. The di isocynanate hardener
is a liquid. Preferably, 12% by weight of the di-
isocynanate liquid hardener is mixed with 88% by
weight of the polyurethane resin sealant. The mix-
ing of the liquid hardener with the putty-like sealant
occurs very nicely in the mixing unit of the present
invention, in spite of the fact that it is usually
difficult to get liquids and semi-solids to mix to-
gether satisfactorily.

The present invention also extends to a glazing
work station including at least one of the mixing
units.

Usually, the glazing work station will include
two of the mixing units, one being for feeding a
static dispensing gun, and the other being for feed-
ing a moving dispensing gun. Usually the glazing
work station will be for producing double glazed
sealing units but it may also be for producing other
products which require to be sealed.

Embodiments of the invention will now be de-
scribed solely by way of example and with refer-
ence to the accompanying drawings in which:

Figure 1 is a section through a known mixing
unit;

Figure 2 shows the outside of the known
mixing unit;

Figure 3 shows a section through the known
mixing unit which is like the section shown in
Figure 1 but which shows the known mixing unit in
a blocked condition;

Figure 4 is an exploded view of a first mixing
unit in accordance witn the invention;

Figure 5 is an exploded view of a second
mixing unit in accordance with the invention;

Figure 6 shows in more detail the bottom
part of the mixing unit shown in Figure 5; and

Figure 7 shows two of the mixing units
shown in Figure 4 in use in a glazing work station.

Referring to Figures 1, 2 and 3, there is shown
a known mixing unit 2 which comprises a mixing
device 4 located in a bore 6 of the pipe 8. The pipe
8 has an inlet connection nut 10 at one end and an
outlet connection nut 12 at its other end.

As can be seen from Figure 1, the mixing
device 4 comprises a plurality of spiral segments
14 which are off-set from one another by 90°. In
use of the mixing unit 2, a sealing mixture of a
chemical sealant and a chemical hardener is forced
in a known manner through the pipe 8 and the
sealant and the hardener become mixed together
as they pass over the spiral segments 14. If the
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known mixing unit 2 is not washed out quickly
enough after use with an appropriate chemical sol-
vent, the sealing mixture in the bore 6 of the pipe 8
can set. Figure 3 shows set sealing mixture 16.
Even if the known mixing unit 2 is washed out in
time, a build up of sealing mixture invariably occurs
so that the situation shown in Figure 3 with set
sealing mixture 16 in the pipe 8 still occurs after a
period of use of, for example, one week. The set
sealing mixture 16 prevents the cleaning chemical
solvent from being used and it is necessary to heat
the outside of the pipe 8. This is usually done with
acetylene burners. The effect of the heat causes
the set sealing mixture 16 to go very hard and it
can then be broken away in order tc remove the
mixing device 4. This is a time consuming busi-
ness and the heat on the pipe 8 can cause distor-
tion of the pipe 8, thereby making it necessary to
buy a new mixing unit 2.

Referring now to Figure 4, there is shown a
mixing unit 18 comprising a housing 20, a bore 22
in the housing, and a mixing device 24 which
extends along the bore 22 as shown. The mixing
device 24 is the same as the mixing device 4 as
shown in Figure 1.

The housing 20 is an elongate housing 20 and
it is longitudinally separable into two parts 26,28
about a centre line of the bore 22. The part 28 has
two integral end parts 30,32. The end part 30 has
an inlet fitting 34 for connection to a feed pipe 36.
The feed pipe 36 receives a chemical sealant in
the form of polyurethane resin, and a chemical
hardener in the form of a di-isocyanate liquid. The
sealant and hardener are pumped along the feed
pipe 36 under pressure.

The end part 32 has an outlet fitting (not
shown) for connection to an outlet pipe 38 as
shown in Figure 7 and as will be described in more
detail hereinbelow.

As can be seen from Figures 4, the parts 26,
28 are separable from each other to open up the
bore 22 and expose the mixing device 24 for the
purpose of allowing cleaning of the mixing device
24 and the bore 22. The paris 26, 28 can easily be
separated from each other so that it is a simple
matter to expose the mixing device 24 for cleaning,
especially in the case where sealing mixture has
set in the bore 22 and the mixing device 24 cannot
be puiled out of the bore 22.

The housing 20 is straight sided as shown and
it is of square cross section. The housing could
also be of rectangular cross section if desired.
Because the housing 20 is solidly constructed, and
much more solidly constructed than the pipe 8
shown in Figures 1 to 3, it will be apparent that the
housing 20 cannot easily be distorted, even if it
should be necessary to tap the various parts 26,28
of the housing 20 in order to separate the parts



5 EP 0 386 354 At 6

26,28.

In order to avoid the possibility of leaks where
the parts 26,28 connect to each other, a copper
sealing gasket 40 is employed. The sealing gasket
40 is shaped as shown fo give good sealing be-
tween the parts 26,28. As shown, the sealing gas-
ket 40 extends up inclined portions 42 of the end
parts 30,32.

In order fo easily locate the various parts 26,28
together, dowels (not shown) may be employed.
The sealing gasket 40 is appropriately apertured to
receive bolts 44 which pass through apertures 45
fo bolt the parts 26,28 together.

Referring now to Figures 5 and 6, there is
shown a second mixing unit 18 in which similar
parts as in Figure 4 have been given the same
reference numerals for ease of understanding. In
Figures 5 and 6, it will be seen that the end parts
30,32 are separable and that four copper gaskets
40a, 40b, 40C and 40d are employed. The end
parts 30,32 shown in Figures 5 and 6 bolt to the
adjacent ends of the parts 26,28 with bolts passing
through holes 43.

Referring now to Figure 7, there is shown a
glazing work station 46 which has two of the mixing
units 18. One mixing unit 18 feeds dispensing
means in the form of a static dispensing gun 48.
The other mixing unit 18 feeds dispensing means
in the form of a moving dispensing gun 50. The
connection between the fixing units 18 -and the
guns 48,50 is via the above mentioned pipes 38.

The work station 46 shows a double glazed
unit 52 that has been moved along on rollers 54 to
a position in which the static dispensing gun 48
seals the bottom 56 of the double glazed unit 52.
The moving dispensing gun 50 moves to seal the
vertical sides 58,60 and the top 62 of the double
glazed unit 52. The double glazed unit 52 leans
against an inclined support wall 64.

The work station 46 includes a chemical stor-
age and feeding section 66 having containers
68,70,72. A pump (not shown) pumps polyurethane
resin sealant (which is of a putty-like consistency)
into a metering reservoir. When this metering res-
ervoir is full, di-isocynate liquid hardener is placed
in a container with oxygen free nitrogen at a pres-
sure of, for example, five bars. The sealant and the
hardener are mixed together in an amount of 12%
by weight of the hardener and 88% by weight of
the sealant in a valve mixing block (not shown).
The material is then expelled from the valve mixing
block along feed pipes 36 to the mixing units 18 for
proper mixing in the mixing units 18 as described
above.

It is to be appreciated that the embodiments of
the invention described above with reference to the
accompanying drawings have been given by way
of example only and that modifications may be
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effected. Thus, for example, a different type of
work station 46 may be employed and other pieces
of apparatus other than the illusirated double
glazed unit 52 can be sealed. Also, various other
chemicals can be mixed together using the mixing
units 18. In Figure 4, the mixing device 24 is in
three separate connected parts but more or less
than these three parts may be used if desired.

Claims

1. A mixing unit comprising a housing, a bore
in the housing, and a mixing device which extends
along the bore, the housing being such that it is
formed of at least two parts which are separable to
open up the bore and expose the mixing device for
the purpose of allowing cleaning of the mixing
device and the bore.

2. A mixing unit according to claim 1 in which
the housing is an elongate housing.

3. A mixing unit according to claim 1 or claim 2
in which the housing is longitudinally separable into
two parts.

4. A mixing unit according to claim 3 in which
the housing is longitudinally separable into two
parts about a centre line of the bore.

5. A mixing unit according to any one of the
preceding claims in which the housing has one end
part having an inlet fitting for connection to a feed
pipe for a chemical sealant and a chemical har-
dener to be mixed, and another end part having an
outlet fitting for connection to an outlet pipe for
receiving the mixed chemical sealant and chemical
hardener.

6. A mixing unit according to any one of the
preceding claims in which the housing has flat
sides.

7. A mixing unit according to any one of the
preceding claims and including at least one sealing
gasket for giving a seal between the parts of the
housing when they are secured together.

8. A mixing unit according to any one of the
preceding claims in which the mixing device is
composed of a plurality of spiral segments which
are off-set from one anocther.

9. The combination of a mixing unit as claimed
in any one of the preceding claims connected to a
dispensing means for dispensing mixed chemical
sealant and chemical hardener.

10. A glazing work station including at least
one of the mixing units as claimed in any one of
claims 1 to 8.

11. A glazing work station according to claim
10 and including two of the mixing units, one being
for feeding a static dispensing gun, and the other
being for feeding a moving dispensing gun.
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