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(54) Automatic system of devices for insulating glass spacer frame transfer between multiple

processing stations

(57)  The present application has as subject a sys-
tem of automatic devices for the transfer of insulated
glass spacer frames between multiple working stations,
these so-named stations including, in order to give an
example, a machine (PB) that forms the spacer frame
by beginning from a straight bar in order to obtain, by
bending and/or calendering, a closed frame, a machine
(DF) for filling the hollow part of the frame with hygro-

Fig. 3

scopic material, a machine (MB) that applies the sealant
to the spacer frame's side faces, an insulating glass
manufacturing line (IL).

An essential feature of the devices is formed by the par-
ticular way in which the same frames are handled in eve-
ry phase during its conveying process, while taking into
consideration the spacer frame's aspects of lightness,
deformity and variety of dimension.
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Description

[0001] Nowadays it is known of: the automatic ma-
chine to produce the spacer frame by means of bending,
the automatic machine to fill the hollow part of the spacer
frame with hygroscopic material, the automatic or semi-
automatic machine for applying the butyl sealant to each
side face of the spacer frame, the insulating glass man-
ufacturing line. The transfer of the spacer frame from
one machine to the other (in other instances it can also
be referred to as from one station to another) is so far
achieved with totally manual procedures, to the point of
even having to handle every single spacer frame in cer-
tain cases or in certain phases, or at the most automat-
ically only for the conveying phases from the automatic
butyl extruder to the insulating glass manufacturing line.
[0002] In order to better understand the configuration
and the function of the spacer frame, we hereby sum-
marise a few notions regarding the product, i.e., the
'spacer frame', and the semi-finished product 'insulated
glass' for the which the spacer frame is a part of, deem-
ing the subsequent use of the 'insulated glass' as un-
derstood, that is, as a component of door/window fas-
tenings.

[0003] The 'insulated glass' is formed by bonding two
or more glass sheets separated by one or more hollow
frames presenting micro-holes on the inner face of the
frames, the same spacer frames containing hygroscopic
material within the hollow part and the chamber (or
chambers) which is/are confined by the glass sheets or
spacer frame (or frames) which can either contain air or
gas or a mixture of gases which confer to the 'insulated
glass' particular properties, such as, for example ther-
mal insulating and/or noise insulating. The bonding be-
tween glass and spacer (or spacers) is obtained by two
levels of sealing, the first being that of creating air-tight-
ness (and also useful for the manufacture of insulated
glass), the second having the function of creating the
cohesion between the components and mechanical re-
sistance of the bond between the same.

[0004] The glass sheets used in the forming of insu-
lated glass can present different conformations accord-
ing to the use of the same, for example the outer glass
sheet can be either normal or reflective (in order to limit
thermal absorption during the Summer months, or lam-
inated/armoured (for those cases against intrusion or
vandalism), or laminated/tempered glass (for safety
use) or combined (for example reflective and laminated
to obtain a combination of the properties), the internal
glass sheet can be either normal or low-emissive (to limit
heat dispersion during the Winter months) or laminated/
tempered (for safety functions) or combined (for exam-
ple low-emissive and laminated to obtain a combination
of properties).

[0005] From the basic summary thus laid out, and
which prevailingly refers to the 'spacer frame' as such
and of which the global transfer is the subject of this in-
vention which forms part of this request, it is already ev-
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ident that a manufacturing line requiring to obtain the
'insulated glass' product (normally rectangular in shape
yet not excluding any other shapes) requires many con-
secutive working phases and that production is in-
creased if these phases and the transfer of the manu-
factured items from one station to another are carried
out automatically.

[0006] The procedures for the manufacture of 'insu-
lated glass', each one requiring a relative yet particular
machine to be placed in series in respect to other com-
plementary machines are as follows (in order to offer a
non-exhaustive example and which at the same time de-
notes these machines as not all being all necessary):

EDGE-DELETING: on the boundary edge of the
glass should there be any coating on the glass to
permit and maintain the adhesive characteristics of
the sealant in time.

WASHING: of each single glass, alternating internal
with external glass.

Electronically automated or visual semi-automatic
QUALITY CONTROL.

SPACER FRAME APPLICATION: the frame which
has been previously formed, filled with hygroscopic
material and treated to an adhesive sealant to each
side of the frame for adhesion, in separate ma-
chines in respect to the 'insulating glass' manufac-
turing line (and purposefully for the transfer of the
spacer frame from one station to another is the sub-
ject which this request refers to for industrial right
of patent) is applied manually, in almost all the ma-
chinery, on one of the glass sheets which form the
'insulated glass' on a determined station of the 'in-
sulated glass' manufacturing line.

COUPLING AND PRESSING of the whole glass/
spacer frame.

FILLING WITH GAS of the chamber (or chambers)
which has/have been thus formed.

APPLICATION OF SEPARATING PADS (packing
components).

SECOND SEALING

[0007] The above-mentioned procedures, which can
be, carried out by each respective machine either auto-
matically or semiautomatically.

[0008] The research of previous state of art patented
or however disclosed in pertaining fields or similar to the
handling of the spacer frames for their transfer has
brought to light the following findings which are therein
described. In the field of the semi-automatic machines
the patent ref. US 4,912,837 is known with priority to the
German 3740922 dated 03.12.87, registered under
Franz Xavier Bayer Isolierglasfabrik KG. Not so much
the finding but the actual machine which has been built
by the proprietor explains that the management of this
machine, which proceeds to the filling of the spacer
frame with hygroscopic material, can be optimised by
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equipping the same with: an accumulating store of
frames to be filled while feeding the same and of an ac-
cumulating store of the filled frames at the unloading
point of the same. In the field of the automatic machines
it is known of devices which transfer the spacer frames
from the machine which automatically applies the adhe-
sive sealant to the two sides of the frame, to the insu-
lated glass manufacturing line, these devices achieving
furthermore, subsequently and automatically the appli-
cation of the spacer frame to the glass in transit and
while idle on the insulating glass manufacturing line.
[0009] The research for other known techniques, al-
though included in a technological field as crowded as
that of machines and insulating glass manufacturing
lines, has not brought to light anything similar to the sub-
ject of the current invention, not even during exhibitions
which are numerous and recurrent throughout the
World, where, ritually, every new-finding and relative
machines are put on show.

[0010] The only major issues inherent to the tech-
niques explained above are the following:

# For the desiccant filling machine: no complete ex-
clusion of the operator's intervention and limited ca-
pacity of the feeding and unloading stores (such as
in the case of the Bayer machine)

# For the machine that applies the frame onto the
glass and the relative transferring device from the
butyliser machine:

1. Excessive complication of the automation
with consequent inconsiderate costs even for
the medium-large glass factory and in any case
unsatisfactory quality of the final result in that
the application of the frame along the edge of
the glass requires its positioning in reference to
the external edge of the glass with restricted tol-
erances and therefore out of proportion in re-
spect to the dimensions of the spacer frame; 2.
Difficulty in the automated mechanical handling
of the same spacer frame in that the handling
of the spacer frames occurs along a good part
of the extension of the sides and therefore de-
pends on the dimension of the spacer frames.

[0011] The principal task which is the subject of this
request is therefore that of resolving the technical prob-
lems which have been highlighted by excluding the in-
conveniences noted in the state of art aforementioned
and therefore contriving a device or better still a series
of devices or a system which achieves the transfer of
the spacer frame for insulated glass from one working
station to another along its path, in an automatic, simple,
safe and economical fashion, from the machine which
bends the frame to the machine which is dedicated to
the filling of hygroscopic material to the machine which
applies the sealant, to the insulated glass manufacturing
line.
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[0012] Furthermore, a combination of these devices,
in an option, even if wider articulated, allows for the han-
dling and the transfer of spacer frames having different
shapes to the rectangular ones, as long as these have
at least one right angle.

DESCRIPTION OF THE INVENTION

[0013] To better understand the philosophy of the ma-
chine, subject of this invention, the types of products that
can be worked and the sequence of the working phases
to obtain these results have already been described ear-
lier.

[0014] Letus observe how, with the system of devices
included in this application, the transfer of spacer frames
for insulating glass between multiple working stations is
carried out, these stations including, as neither an ex-
haustive nor binding example of the types and quantities
of these stations, a machine which forms the spacer
frame starting from a linear bar to obtain a closed frame
by means of bending and/or calendering, a machine
which fills the hollow part of the frame with hygroscopic
material, a machine which applies the sealant to the
sides of the frame and lastly an insulating glass manu-
facturing line.

[0015] The essential feature of the system of devices
is that of having contrived particular mechanisms for
supporting and transferring, as well as feeding the sta-
tion or the machine whose device is interfaced as well
as the transfer between one machine and the other, act-
ing on one of the frame's right-angles and taking advan-
tage of the force of gravity to secure it.

METHODS FOR IMPLEMENTING THE INVENTION

[0016] To better describe a method of implementing
the invention, and which also includes all its equivalents,
the following figures may be commented, relative to two
of its essential conformations, without barring possible
alternative configurations using the same inventive prin-
ciple, listing with the same succession of components
included in the figures, the phases of the working cycle
of the system's devices.

[0017] FIGURE 1 schematically represents the pe-
ripheral portion of the insulated glass in a series of non-
exhaustive illustrations of possible combinations: 1A
normal, 1B triple glass, 1C stepped glass, 1D external
laminated glass with internal low-emissive glass, 1E ex-
ternal tempered reflective glass with low-emissive inter-
nal laminated glass. The two types of sealant materials
used are highlighted: in black the butyl sealant that has
airtight proprieties (first sealing), and with the dotted
line, the polysulphide, polyurethane or silicone sealant
which has the propriety of mechanical resistance (sec-
ond sealing). This is to understand how important the
function of the spacer frame is, mainly rectangular in
shape but without excluding any other shapes, as an
essential part of the 'insulating glass' and therefore its
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manufacturing cycle as well as its handling or better its
transfer, subject of this request of industrial patent-right.
The internal/external direction is visibly identified with
icons, which represent the sun (external side), and the
heating element (internal side).

[0018] FIGURE 2 represents a semi-automatic ver-
sion of the group of machines, indicated with double
capital letters: [PB] form the English 'Profile-Bender’
(automatic profile bending machine); [DF] from the Eng-
lish 'Desiccant Filler', (machine for filling frames with hy-
groscopic material); [MB] from the English 'Manual
Butyliser' (automatic butyl sealant applying machine);
[IL] from the English 'Insulating Glass Line' (Insulating
glass manufacturing line).

[0019] These machines are connected to each other
by means of a group of devices, which form part of this
invention, indicated with double small letters: [au] from
the English 'Automatic Unloader' (automatic unloading
machine); [tc] from the English 'Truck Conveyor' (con-
veying unit); [oc] from the English 'Overhead Conveyor'
(overhead transporting system); some of which require
manual operation, others which operate automatically,
which carry out the transfer of frames from one working
station to another working station. For example, be-
tween [PB] and [DF] the frame is transferred by means
of an automatic unloader [au] which feeds a truck con-
veyor [tc] (which holds the frame in correspondence to
one of its right angles), this last one being pushed man-
ually by the operator until it locks into the automatic load-
er applied to the desiccant filler [DF]. Between [DF] and
[MB] the frame is transferred by means of the overhead
conveyor [oc] (which supports the frame along one of
its right angles) and from which the operator using the
manual butyliser withdraws the frame for its subsequent
butylising process. Between [MB] and [IL] the frame is
transferred by means of an overhead conveyor [oc]
(which supports the frame in correspondence to one of
its right angles) onto which the operator of the manual
butyliser hangs the frame and from which the operator
from the production line for the insulating glass [IL] with-
draws the frame for its subsequent manual positioning
on the production line by applying it directly onto the
glass sheet onto which the spacer frame remains per-
fectly adhered.

[0020] FIGURE 3 represents a completely automatic
version of the group of machines, indicated with double
capital letters: [PB] form the English 'Profile-Bender'
(automatic profile bending machine); [DF] from the Eng-
lish 'Desiccant Filler', (machine for filling frames with
desiccant material); [MB] from the English 'Manual
Butyliser' (automatic butyl applying machine); [IL] from
the English 'Insulating Glass Line' (Insulating glass
manufacturing line).

[0021] These machines are connected to each other
by a group of devices, indicated with double small let-
ters: [au] from the English 'Automatic Unloader' (auto-
matic unloading machine); [tc] from the English "Truck
Conveyor' (conveying unit); [al] from the English 'Auto-
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matic Loader' (automatic loading machine); [oc] from
the English 'Overhead Conveyor' (overhead transport-
ing system); all machines working automatically, which
carry out the transfer of frames from one working station
to another working station. For example, between [PB]
and [DF], the frame is transferred by means of an auto-
matic unloader [au] which (eventually) feeds the truck
conveyor (which supports the frame in correspondence
to one of its right angles) which moves automatically on
track guides until it locks with the automatic loader [al]
of the desiccant filler [DF]. Between [DF] and [AB] the
frame is transferred by means of an overhead conveyor
[oc] (which supports the frame in correspondence to one
of its right angles) to the automatic loader [al] in corre-
spondence to the automatic butyliser [AB]. Between
[AB] and [IL] the frame is transferred by means of an
overhead conveyor [oc] (which supports the frame in
correspondence to its right angle) which withdraws the
frame from the automatic unloader [au] of the automatic
butyliser [AB] to take it to the automatic loader [al] of the
insulating glass manufacturing line [IL].

[0022] FIGURE 4 represents the constructive details
of the mechanisms which apply to the inventive idea of
this invention, (referring to the station [DF]) that is, by
holding the spacer frame [1] suspended in correspond-
ence to one of its right angles and secured thanks to the
sole action of the force of gravity (with spacer frame, the
range of spacer frames [1] is intended) . This is obtained
by first supporting the frame [1] (or better the range of
frames [1]) in correspondence to its square angle by
means of the isolated pin [4.1], in this phase the remain-
ing pins [4.2], [4.3] and [4.4] which are all fixed to the
base plate [P], hinged on the axis [A], are within the
frame yet far from the internal wall while pin 4.5, which
is also fixed to the base plate [P] is in the proximity of
the external wall of the frame yet far from the same ex-
ternal wall.

[0023] The base plate [P] is equipped with an arched-
form grille which permits the same base plate [P] to ro-
tate without interfering with the fixed pin [4.1] which runs
across it. Subsequently, the base plate which supports
the pins [P] rotates around its axis [A] sending the pin
4.5 against the extrados of the frame and the pins [4.2],
[4.3] and [4.4] against the infrados of the frame; this last
frame therefore finds itself in contrast with the series of
pins [4.2], [4.3], [4.4] and [4.5] due to its weight and
therefore remains solidly fixed (together with all the oth-
er frames [1] to form a consecutive range) in all the sub-
sequent operations such as transport, the transfer and
the correct coupling (of one frame at a time) to the ma-
chine, for example the desiccant filler [DF].

[0024] The descriptions mentioned above refer to a
system of devices where the flow has a direction which
is represented in the figure; it is easy to imagine a de-
scription and relative figures which refer to a symmetri-
cal flow or however, different.

[0025] Obviously all the interconnected movements
of the system of devices are inter-locked between them-
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selves, in aid of a logical parallel however, always active,
in order to avoid any conditions of interference between
the spacer frame and parts of the mechanisms.

[0026] The invention hereby presented is liable to nu-
merous and accomplishable variations (with respect to
what can be recovered form the designs) which all come
within the inventive idea formed by the supporting as-
pect of the spacer frames, these variations can concern
the means of working which can be either electric, elec-
tro-electronic, pneumatic, hydraulic and/or combined,
etc., the means of control which can be electronic or flu-
idic and/or combined, etc.

[0027] The constructive details can be substituted
with other technically equivalent. The materials and the
dimensions can be any type according to requirements
in particular deriving from the frame types and dimen-
sions.

[0028] Furthermore the field of application can include
not only the spacer frame field for insulated glass panels
but any field where the issue is that of moving or trans-
ferring objects having a framed shape.

[0029] The system of mechanisms, where the same
are found close to the operator, is equipped with a pro-
tective structure, be it of the type which safeguards the
mechanical parts, be it of the optical barrier type or
tread-sensible mats, etc., in that particular attention is
paid, other than to the functional and ergonomic as-
pects, which are part of the contents of this invention,
also to health and safety aspects.

Claims

1. Device or system of automatic devices for the trans-
fer of spacer frames [1] for insulating glass between
multiple stations or manufacturing machines char-
acterised in that the mechanisms [4.1], [4.2], [4.3],
[4.4] and [4.5] apt for the support and movement,
either to feed the station (or the machine onto which
the device is interfaced) or for the transfer between
one machine and the other, are acting along one of
the spacer frame's right angles.

2. Device or system of devices as per claim 1, char-
acterised in that the mechanisms [4.1], [4.2], [4.3],
[4.4] and [4.5] for the support and movement of the
spacer frame [1] acting along one of the spacer
frame's right angles, supports it in part on the inter-
nal side and in part on the external side and that the
clamping tie between mechanism and frame is sup-
plied by the leverage formed by the same frame
which, thanks to the sole force of gravity has a mo-
ment of stableness in respect to the supports.

3. Device or system of devices as per claim 1, char-
acterised in that the supporting of the spacer
frames [1] is overhead in a way that the mecha-
nisms supplied with any movement are at a height
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over the space where people can stand or transit.

Device or system of devices as per claim 2 charac-
terised in that the supporting element [4.1] acting
on the inner face of the spacer frame [1] and the
clamping tie [4.2], [4.3], [4.4] and [4.5] which acts,
thanks to the spacer frame's gravity, on the external
wall of the side of the frame and have such an ex-
tension to support and secure a variety of frames
able to form a capacious store for both feeding and
unloading from the machine to which the device or
system of devices is dedicated.

Device or system of devices as per claims 1 to 4
characterised in that it operates on spacer frames
[1] which are not rectangular in shape yet having at
least one right angle.

Device or system of devices as per the above
claims characterised in that the field of application
can concern not only the field of spacer frames for
insulating glass panels but any field where the issue
interests the movement and transfer of objects hav-
ing a framed shape.

Device or system of devices as per one or more of
the former claims characterised as per descrip-
tions and illustrations in the attached diagrams.

Automatic or semi-automatic procedure for the
transfer of spacer frames [1] for insulated glass be-
tween multiple stations or manufacturing machines
characterised in that the mechanisms [4.1], [4.2],
[4.3], [4.4] and [4.5] apt for the supporting and the
movement, either to feed the station (or the ma-
chine onto which the device is interfaced) or for the
transfer between one machine and the other, are
acting along one of the spacer frame's right angles.

Automatic or semi-automatic procedure as per
claim 8 characterised in that the mechanisms
[4.1], [4.2], [4.3], [4.4] and [4.5] for the support and
movement of the spacer frame [1] acting along one
of the spacer frame's right angles, supports it in part
on the internal side and in part on the external side
and that the clamping tie between mechanism and
frame is supplied by the leverage formed by the
same frame which, thanks to the sole force of grav-
ity has a moment of stableness in respect to the
supports.
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