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The invention relates to the manufacture of
hollow glass articles formed by assembling a
plurality of elements.

Amongst the known processes used for this
purpose, the invention particularly relates to the
process which consists in raising the elements
to be assembled, or at any rate the parts of same
located near the surfaces which are intended
to come into contact, to & temperature at which
the glass 1s capable of becoming welded to itself,
and then pressing sald elements agalnst each
other.

The carrylng out In practice of this known
process has hitherto encountered certaln diffi-
culties owing to the deformations which are detri-
mental to the article and which axre liable to
occur in the parts to be welded. either due to
the pressure to be exerted on sald elements for
assembling same, or agaln to the high tempera-
ture which Is almost the softening point of the
glass and to which the elements have to be
raised, at least in some of their parts. The effi-
clency of these processes may therefore be llm-
ited both by the necessity of not exerting too
high a pressure and of not raising the parts to
too high a temperature.

Consequently, there is a risk of the weld be-
tween the assembled elements not being perfect-
ly fluid-tight, in particular when the contacting
surfaces are of irregular shape or are unevenly
faced.

The present Invention has precisely for its ob-
ject & process for manufacturing hollow glass
articles, whereby a faultless weld of the assem-

bled elements 1s obtained while ellminating the °

risks of deformihg same during the assembling
operation.

The process according to the invention consists
in providing the surfaces of the glass elements
which are intended to come into contact, with
ribs, ridges or rellefs which are of such a shape
and are so arranged that, at the instant when the
elements come into contact, the proiection of
the surface of contact on & plane perpendicular
to the directlon of the movement of approach
of the elements towards each other, is of smaller
area than the area of the section of the elements
through a plane parallel to the former but pass-
ing behind the ribs,

Owing to this partictlar econfiguration of the
elements, when & force is exerted on same to
press them against each other for assembling
them, the pressure per unit area on the ribs or
the like, at the Instant when same come into
contact, is greater than the pressure in the other

o

10

20

10

41

-

50

66

sections which are located behingd said ribs and
are tpken, in sald elements, through planes that
are perpendicular to the direction of the force
exerted.

It follows from this that it is possible to cal-
culate the pressure to be exerted and the tem-
perature of the glass elements, in the immediate
vicinity of the softening point, In such a manner
as only to deform the ribs practically without
deforming the elements to be assembled them-
selves.

Owing to this deformation of the ribs, it is
possible to obtain an intimate contact between
the elements to be assembled, in spite of the
possible irregularities of shape of the contacting
surfaces of said elements and thus to effect a
fluid-tight weld of the elements to each other.

It has already been proposed to provide the
contacting surfaces of the elements to be assem-
bled, wlth ridzes or with rihs, so as to prevent
the clipping of one of the elements relatively
to the other durlng the assembling operation,
but in all these attempts, the projection of the
contacting surface of the elements on a plane
perpendicular tp the direction of the movement
of approach of the elements towards each other
was not less than the section of the elements
through a plane parallel to the foriner but lo-
cated behind the ribs, sc that at the locatlon of
the ribs the unit pressure was not greater than
in the other parts of the elements. Consequently,
the risk of deforming the elements themselves
could noct be avoided, since the correct assem-
bling required too high a pressure.

Ansther advantage of the process according
to the invention rests in the fact that by sub-
jecting the edges of the elements, after manu-
facture and cooling, to re-heating, the ribs are
automatically raised to a higher temperature
than that of the body of the element, this result
being due to the fact that the ribs are of smaller
mass than said body itself.

This circumstance favours the welding, since
it intenslfies the main effect obtalned by the
shape of the ribs, as same are readily deformed
by the effect of the pressure, without the body
of the elements being itself liable to become de-
formed.

In the scope of the present invention, the ribs
or other projectlng parts, the dimensions of
which are such that they only occupy a part
of the width of the element surfaces that are
Intended to come into contact, may be of any
shape. They may be Umited by plane or curved
surfaces; they may be provided with peaks or
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with grooves and be arranged in any direction
relatively to the edges of the elements to be as-
sembled,

They may also be arranged in such a manner
as to be located opposite each other when the
clements are in contact, or agaln in such a man-
ner that tlie ribs of one of the elements penetrate
into the spaces left between the ribs of the other
element. In numerous cases, It may suffice for
only one of the surfaces which are intended to
come into contact to be provided with ribs ac-
cording to the invention.

It should be noted that, as in the prior as-
sembling processes, the pressing of the elements
to be assembled, against one anohter, may bhe
obtained either by means of the actual weight
of one of the elements, Increased or not by an
additional vertical pressure, or by Imeans of a
pressure exerted in any other appropriate direc-
tion, according t0 ihe position of the elements.
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It should also be noted that when the ribs have ~

to be ground to eliminate unevenness of shape or
of surface, they only require a proportionally very
small amount of work, owing to the fact that their
cross-section is small relatively to the body cf the
elements to be assembled.,

On the other hand, an advantageous method of
carrying out the process consists, according to
the invention, in effecting the heating of the two

edges to be assembled, while same are in contact

with each other and maintaining said heating
while the assembling pressure is being exerted
on the elements. Under these conditions, the
heat required for raising the ribs to softening

point penetrates inside the cavity of the article ;

being formed and prevents the outer air from
entering said cavity, thereby producing a very
high vacuum inside the finished article.

The accompanying drawing gives a diagram-
matical illustration of the characteristic process
which has just been defined.

In said drawing:

Fgs. 1, 2, 3 show, in section taken perpen-
dicular to the general direction of the ribs, two

partial views of elements to be assembled pro-

vided with ribs, the arrangement of which varies
from one figure to the other.

Fig. 4 shows a partial front view of said ele-
ments.

In these figures, the ribs are placed in position !

for assembling, but before contact.

Figs. 5 and 6 show two modifications, likewise
in section, the ribs being in this case brought into
contact for assembling the elements.

Fig. 7 is a front view corresponding to Figs. 5 :

or 6.

Figs. 8 and 9 show two other modifications, the
ribs being brought into ccntact for assembling.

Flg. 10 is a front view corresponding to Figs.
8 and 9.

In all these figures, the ribs are designated by
a, al, the edges of the elements by b and the
bodies of the elements by ¢.
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In Figs. 1 to 4, the ribs g— or al— are stralght.

Fig. 1 shows a single rib a on each of the
edges b.

Fig. 2 shows two ribs a—a! per edge.

Fig. 3 shows one rib g on the edge of the upper
element and two ribs a—a! on the edge of the
lIower element.

In the examples of Figs. 5 to 10, the ribs are
of undulated or serrated longltudinal cross-sec-
tion, the peaks s of one of them coming into con-
tact with the bottoms v of the other.

In the device shown in Fig. 11 for welding the
elements, the supports for each of the elements
are deslgnated by d and e, the elements by ¢, the
burner by f and the device which enables the
elements to be moved towards each other by ¢.

In the case of the manufacture of a hollow
article formed by two elements, the same, after
their manufacture and while they are still hot,
are respectively mounted, as far as possible at the
same time, in the supporting devices d and e.
The ribs of the upper element and of the lower
element are subjected to a short heating exerted
in the present case by means of a burner f.

Owling to their relatively small thickness the
ribs a, on which the heating action is concen-
trated, are raised to the softening temperature
sufficiently quickly for the elements ¢ themselves
not to be influenced by said heating. When the
ribs @ have been made plastic, the elements ¢ are
moved towards each other by means of the slid-
ing device ¢, in such & manner that they are
brought into contact and welded by the action of
a relatively small force, since although small saild
force suffices to develop a heavy pressure at the
ribs.

When this assembling operation is effected on
e¢lements provided with a system of ribs which
are not straight, of the kind of those shown In
Figs. 5 to 10, the serrated or undulated edges of
sald ribs finally fit into each other owing to the
deformation of the ribs, to such an extent that,
in the finished article, the actual shape of the
ribs can no longer be detected.

The finished hollow articles are then annealed
or tempered according to the known methods.

As already pointed out at the outset, the heat-
ing can be maintained throughout the entlre
period during which the elements are placed in
contact and pressed agalnst each other. Under
these conditions, at the beginning of the opera-
tion, as fluld-tightness is not obtained, hot gases
penetrate inside the body which is being pre-
pared; as soon as fluld-tightness becomes perfect,
the internal atmosphere which has just been
raised to a high temperature, is very rarefled, this
advantageous result being to a large extent a
direct consequence of the possibility of using very
quick-acting burners, owing to the speclal con-
figuration of the elements subjected to the
heating.

ANDRE GEORGES CHARLES KIRCHHEIM.



