EP 0776 301 B1

) oo e IR
(19) o European Patent Office

Office européen des brevets (11) EP 0776 301 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl.7: B65D 88/54, BO5C 17/01,
of the grant of the patent: B65D 83/00

06.03.2002 Bulletin 2002/10

(86) International application number:

(21) Application number: 95938109.6 PCT/US95/12371

(22) Date of filing: 13.09.1995 (87) International publication number:

WO 96/08428 (21.03.1996 Gazette 1996/13)

(54) CAULKING GUN AND CARTRIDGE WITH AFTERFLOW PREVENTION
PISTOLE FUR DICHTUNGSMATERIAL UND PATRONE MIT LECKVERHINDERUNG
PISTOLET A CALFEUTRER ET CARTOUCHE A EFFET ANTI-FUITES

(84) Designated Contracting States: (72) Inventor: Vanmoor, Arthur
ATBECHDEDKESFRGBIEITLILUMCNLPT North Miami Beach, FL 33180 (US)
SE

(74) Representative: Tergau, Enno, Dipl.-Ing. et al
(30) Priority: 13.09.1994 NL 9401492 Mégeldorfer Hauptstrasse 51

90482 Niirnberg (DE)

(43) Date of publication of application:

04.06.1997 Bulletin 1997/23 (56) References cited:
US-A-2731176 US-A- 2 889 085
(73) Proprietor: Vanmoor, Arthur US-A- 4 022 355 US-A- 4 869 403
North Miami Beach, FL 33180 (US) US-A- 4 982 878

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0776 301 B1 2

Description
Technical Field:

[0001] The invention relates to caulking guns and to
dispensing cartridges, and more particularly to the type
of composition dispensers in which a cartridge is placed
into a gun structure and a piston urges a plunger for-
wardly from the rear of the cartridge, thus reducing a
volume available for the composition inside the cartridge
and forcing the composition from an open tip at the front
of the cartridge.

[0002] In US-A-4,982, 878, a dispensing cartridge is
disclosed which may be used for caulking. The cartridge
is of the type having a substantially tubular body, a for-
ward dispensing opening at a forward end of the tubular
body, and a backwall movably disposed within the tubu-
lar body. Due to manufacturing aspects, the backwall of
this cartridge shows certain play with respect to the tu-
bular body, resulting in undesired contact of the sur-
rounding atmosphere with the caulking. In order to avoid
this contact, this cartridge is provided with specific seal-
ing elements. US-A-4,869,403 discloses a caulking gun
to be used with a dispensing cartridge.

[0003] These types of caulking guns have been the
subject of undesireable afterflow, i.e. the interior of the
cartridge is still subject to overpressure after the plunger
is no longer actively urged forward and, as a result, ad-
ditional amounts of composition are forced from the car-
tridge.

[0004] Two primary reasons for the afterflow phenom-
enon are recognized. Firstly, the usually thin-walled car-
tridge expands during the plunger actuation and, ac-
cording to the physical law that systems always attempt
to return to the relaxed state, the cartridge wall relaxes
after the plunger actuation. Due to the fact that prior art
backwalls of the cartridges have been devised to retain
their forward-most position and that the plunger of the
caulking gun is typically locked against a return move-
ment, the relaxation of the cartridge wall leads to after-
flow, i.e. to oozing at the dispensing tip. Secondly, most
caulking compositions have a high degree of viscosity
and are at least marginally compressible, which, upon
plunger actuation, causes a substantial internal pres-
sure buildup which, after the plunger is no longer forced
forward, also leads to oozing at the dispensing tip.

Background Art:

[0005] The afore-described afterflow problem is often
answered in the context of conventional prior art struc-
tures by quickly releasing and moving back the gun
plunger as soon a sufficient amount of composition has
been dispensed.

[0006] U.S. Patent No. 5,236,105 to Galex describes
a novel system for preventing over-ejection. In that sys-
tem, conventional caulking guns are retrofitted with sev-
eral members, namely a female element, male element,
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a return spring, and a stop. The spring is utilized as an
active biassing element which actively pulls back the
backwall in the cartridge and thus introduces a relative
vacuum inside the cartridge.

[0007] U.S. Patent No. 4,834,268 to Keller describes
aplunger system in which an elastic sealing ring is urged
towards the inner wall surface of the cartridge by a radial
component of the force which urged to plunger forwardly
in the dispensing mode. When the plunger is no longer
actuated, the sealing ring relaxes slightly and allows the
plunger to relax the inside cartridge pressure.

[0008] The first of the above-noted methods of pre-
venting afterflow is clearly unsatisfactory. The systems
described in the two afore-mentioned patents are quite
complicated and thus rather expensive.

Disclosure of Invention:

[0009] It is accordingly an object of the invention to
provide a caulking gun and cartridge with afterflow pre-
vention, which overcomes the above-mentioned disad-
vantages of the prior art devices and methods of this
general type. The primary object is to provide a simple
and inexpensive system which is applicable to a wide
array of catridges and caulking guns and which safely
prevents overflow or over-ejection.

[0010] With the foregoing and other objects in view
there is provided, in accordance with the invention, an
improved caulking cartridge, of the type having a sub-
stantially tubular body, a forward dispensing opening at
a forward end of the tubular body, a backwall movably
disposed within the tubular body, the tubular body hav-
ing a wall with an inner wall surface defining an inner
diameter of the tubular body, and the tubular body de-
fining a chamber therein bounded by the inner wall sur-
face the forward end and the backwall. The improve-
ment is defined by the features according to claim 1. In
particular, the diameter of the backwall is chosen such
that the spacing distance is at least 0.2 mm.

[0011] In accordance with an added feature of the in-
vention, the spacing distance may be up to more than
1.0 mm.

[0012] In accordance with another feature of the in-
vention, there are provided spacer ridges formed on a
circumference of the backwall, the spacer ridges being
in contact with the inner wall surface of the tubular body
and defining the spacing distance.

[0013] With the above and other objects in view there
is also provided, in accordance with the invention a com-
bination caulking gun and cartridge according to claim 4.
[0014] There may be provided means operatively as-
sociated with the tubular body of the cartridge for pre-
venting a radial expansion of the tubular body while the
piston forces the backwall forward. These prevention
means may be in the form of a rigid tubular sleeve tightly
fit on the tubular body, for instance by slipping the car-
tridge into the sleeve.

[0015] The tubular sleeve preferably is formed of a
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hard material selected from the group consisting of
PVC, fiber-reinforced plastic, and metal.

[0016] The prevention means may be a clamp device
disposed at the trough of the caulking gun for selectively
squeezing the tubular body of the cartridge.

[0017] The caulking gun preferably has a trigger han-
dle pushing the piston forward for dispensing caulking
composition, and the clamp device is connected to the
trigger handle of the caulking gun such that the tubular
body is squeezed simultaneously with the piston forcing
the backwall forward.

[0018] Although the invention is illustrated and de-
scribed herein as embodied in a caulking gun and car-
tridge with afterflow prevention, it is nevertheless not in-
tended to be limited to the details shown, since various
modifications and structural changes may be made
therein without departing from the scope of the claims
and within the scope and range of equivalents of the
claims.

[0019] The construction of the invention, however, to-
gether with additional objects and advantages thereof
will be best understood from the following description of
the specific embodiment when read in connection with
the accompanying drawings.

Brief Description of the Drawing:

[0020]

Fig. 1 is a perspective view of a prior art caulking
gun;

Fig. 2 is a longitudinal section of a prior art caulking
cartridge;

Fig. 3 is a similar section of a caulking cartridge ac-
cording to a first embodiment of the invention;

Fig. 4 is rear elevational view of a backwall of a
caulking cartridge of a second embodiment;

Fig. 5 is a section thereof taken along the line V-V
in Fig. 4;

Fig. 6 is a front elevational view of a piston corre-
sponding to the embodiment of Figs. 4 and 5;

Fig. 7 is a longitudinal section of a rigid sleeve ac-
cording to a third embodiment of the invention;

Fig. 8 is a diagrammatic front view section of a
trough of a caulking gun; and

Fig. 9 is a side elevational view of a caulking gun
with a squeeze mechanism.
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Description of the Preferred Embodiments:

[0021] Referring now to the figures of the drawing in
detail and first, particularly, to Fig. 1 thereof, there is
seen a conventional caulking gun. A forward body 1 is
formed with a trough 2, which receives a caulking car-
tridge. A piston stem 3 pushes a plunger head 4 forward
towards a forward end wall 5 of the trough 2. A locking
dog 6 prevents the stem 3 from moving backwards, and
a spring 7 biasses the dog 6 into the locking position.
The stem 3 is released and allowed to move backwardly
by swinging the dog 6 forward into a substantially verti-
cal release position.

[0022] With reference to Fig. 2, a typical prior art
caulking tube has tubular body 8. Usually, the body is
formed as a cylindrical tube 8, which is formed of paper
laminate, fibrous plastics, rolled metal sheets, or the
like. The cylindrical tube 8 is relatively soft and, in re-
sponse to increased pressure in the interior chamber
thereof, it expands radially. A nozzle tip 9 is formed on
aforward closure wall 10. The tube 8 is air-tightly closed
in the rear with a backplate 11. An outer cylindrical
flange 12 of the backplate 11 has an outer radius which
corresponds to an inner radius of the tube 8. The flange
12 forms a sliding seal between the inner wall surface
of the tube 8 and the backwall 11. A reinforcing ring 14
with a cylindrical seal flange 15 is clamped at the rear
edge of the tube 8. In storage, the backwall 11 is dis-
posed directly adjacent the ring 14, such that the flange
12 is clamped under the seal flange 15. Only after the
forward wall 10 is punctured and the nozzle tip 9 is cut
to form a dispenser opening is the backwall 11 pushed
forward for dispensing caulking composition 13.
[0023] As the backwall 11 is pushed forward and the
flange 12 slides as along the inner wall surface of the
tube 8, the caulking composition 13 is forced from the
dispensing tip because of the increased pressure inside
the tube chamber. Besides pushing composition 13 out
of the dispensing tip, the increased pressure also caus-
es the tube body to expand radially. In fact, it can be
shown that the radial pressure on the cylindrical tube
wall is exactly twice the axially acting pressure towards
the dispensing opening. This radial "breathing" of the
tube 8 causes afterflow when the piston 4 is no longer
actuated and the tube 8 resiliently relaxes its increased
diameter towards the relaxed position.

[0024] Referring now to Fig. 3, which illustrates a first
embodiment of the invention, an outer diameter OD of
the cylindrical flange 12 is smaller than an inner diame-
ter ID of the tube 8 by a spacing AD. The spacing AD is
chosen in dependence on the caulking composition 13,
i.e. on the viscosity and its reaction rate with air. In other
words, the higher the viscosity of the composition, the
greater the spacing AD. Further, the more inert the com-
position is relative to the atmosphere, the greater the
spacing AD. In general, tubes for typical silicones, glyc-
erol esters, resin and rosin acids, and the like may be
provided with a spacing of AD =1 mm.
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[0025] Proper spacings may be chosen for composi-
tions with a higher viscosity.

[0026] The flange 12 and the inner wall surface of the
tube 8 form a contact-less seal by virtue of a small
amount of caulking composition which is allowed to
seep therebetween. Due to the fact that the dispensing
opening is substantially larger in area than the area de-
fined (approximately) by the spacing AD times the cir-
cumference, only a negligible amount of caulking com-
position is allowed to escape through that route. As soon
as the pressure on the piston is relaxed and the piston
is moved back, the backwall 11 follows suit as the tube
wall attains its relaxed position. As the caulking compo-
sition within the spacing between the flange 12 and the
tube is still fresh (its viscosity is at its maximum), the
backwall 11 slides easily. Shortly after the backwall has
reached its relaxed postion (i.e. the tube body is re-
laxed), the remaining caulking composition which is ex-
posed to air is allowed to harden and thus form a proper
seal. The remaining composition within the cartridge
chamber is sealed against the atmosphere.

[0027] After manufacture, i.e. during shelf storage be-
fore initial use, the backwall 11 is sealed similarly to con-
ventional prior art systems.

[0028] The caulking tube system with a spacing AD >
0.0 mm may at first appear illogical because the com-
positions contained in such tubes cure upon contact with
the air and any such opening rather goes against com-
mon sense. However, the inventor has been able to as-
certain that, after actuation, a sealing ring of dried com-
position forms between the flange 12 and the inner wall
surface of the tube 8. As the piston 4 pushes the back-
wall 11 forward during the next dispensing operation,
thattemporary seal is broken and the slide seal between
the flange 12 and the inner wall surface of the tube 8 is
effected by soft composition. When the pressure on the
piston 4 by the piston stem 3 is relaxed immediately after
dispensing, the contracting tube 8 is able to push the
backwall 11 back, instead of causing undesireable af-
terflow.

[0029] With reference to Fig. 4, a second embodi-
ment, which may be combined with the first embodi-
ment, is defined with an active pull-back feature. The
flange 12 is provided with two mutually opposite latches
16. As the piston 4 is pushed into the opening defined
by the flange 12, it engages behind the latches 16. When
the backwall 11 is thus engaged, it is possible to actively
retract the backwall 11 by pulling back on the stem 3. In
a preferred embodiment (Fig. 6), the piston plunger 4
may be provided with cutouts 17, which allow selective
engagement of the piston 4 with the latches 16.

[0030] Referring again to Fig. 4, the spacing between
the inner tube wall surface and the flange 12 may be
defined by ridges 19 integrally formed on the circumfer-
ence on the backwall 11, i.e. on the flange 12.

[0031] In a third embodiment, the radial expansion of
the tube 8 is prevented altogether in that a non-elastic
sleeve 18 is slipped over the tube 8. The sleeve 18 may
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be formed of hard PVC, fiber reinforced plastic, metal,
or similar material. The inner diameter of the sleeve 18
is chosen such that it corresponds with the outer diam-
eter of the tube 8. Further- more, the sleeve 18 is made
as thin as possible, so that it still fits into the trough 2 of
the caulking gun.

[0032] With reference to Fig. 8, the rigid sleeve may
be replaced with a top lid 20 which is articulated at an
edge of the trough 1 of the caulking gun body. As the lid
20 is closed and latched into a latch hook 21, a rigid
sleeve is formed for the caulking tube.

[0033] Finally, in a fourth embodiment, the tube 8 is
squeezed in addition to dispensing by forwarding the
backwall 11. When dispensing is no longer desired, the
squeeze on the tube 8 is relaxed. Accordingly, in a pre-
ferred structural embodiment of the invention, the caulk-
ing gun is provided with a clamp device which squeezes
the tube simultaneously to forwarding the backwall 11.
As illustrated in Figs. 8 and 9, the lid 20 is braced with
two strips 22 connected between the latch 21 and, with
the opposite ends thereof, the trough body 1. As the trig-
ger handle 23 is pulled for advancing the piston 4, wedg-
es 24 are pulled below the strips 22. This causes the
strips 22 to clamp down the lid 20 and thus to actively
compress the caulking tube 8. The lid 20 is preferably
formed with a slightly larger diameter than the trough.
This leads to a slightly elliptical cross section of the
space which is occupied by the caulking cartridge.
[0034] While we have herein referred to "caulking
guns" and "caulking compositions", it should be under-
stood that the terms are to be understood as commonly
used in the art, namely any such dispenser with piston
actuated volume reduction in tubular containers and
with compositions of any type which are subject to the
afore-mentioned afterflow problem.

Claims

1. Caulking cartridge, of the type having a substantial-
ly tubular body (8), a forward dispensing opening at
a forward end of the tubular body, a backwall (11)
movably disposed within the tubular body (8); the
tubular body (8) having a wall with an inner wall sur-
face defining an inner diameter of the tubular body,
and the tubular body (8) defining a chamber therein
bounded by the inner wall surface, the forward end
and the backwall (11), said backwall (11) having a
diameter less than the inner diameter of the tubular
body (8), defining a substantially contact-free spac-
ing distance between the inner wall surface and a
periphery of the backwall, and leaving an effective
area, said effective area allowing for an amount of
caulking composition to seep therethrough and be-
ing defined by the difference of the cross-section
area of said chamber and the cross-section area of
said backwall (11), said effective area being equiv-
alent to the product of the circumference and the
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spacing distance, the diameter of the backwall (11)
being chosen such that said spacing distance is at
least 0.2mm.

The cartridge according to claim 1, wherein said
spacing distance is at least 1.0 mm.

The cartridge according to claim 1, which further
comprises spacer ridges (19) formed on a circum-
ference of said backwall (11), said spacer ridges
(19) being in contact with said inner wall surface of
said tubular body (8) and defining said spacing dis-
tance.

In combination, a caulking gun and a cartridge, said
cartridge having a substantially tubular body (8), a
forward dispensing nozzle (9) at a forward end of
said tubular body (8), a backwall (11) movably dis-
posed within said tubular body (8), said tubular body
(8) defining a chamber therein between said for-
ward end and said backwall (11);

said caulking gun comprising a body forming a
trough for receiving said cartridge, and a piston
movable parallel to said trough for pushing said
backwall forward within said tubular body and
causing a reduction of volume within said
chamber in said cartridge;

said tubular body (8) having a wall with an inner
wall surface defining an inner diameter of said
tubular body (8), said backwall (11) having a di-
ameter less than the inner diameter of the tu-
bular body (8), defining a substantially contact-
free spacing distance between the inner wall
surface and a periphery of the backwall, and
leaving an effective area, said effective area al-
lowing for an amount of caulking composition
to seep therethrough and being defined by the
difference of the cross-section area of said
chamber and the cross-section area of said
backwall (11), said effective area being equiv-
alent to the product of the circumference and
the spacing distance, the diameter of the back-
wall (11) being chosen such that said spacing
distance is at least 0.2mm.

Patentanspriiche

1.

Dichtungspatrone der Art, die einen im wesentli-
chen rohrartigen Korper (8), eine nach vorne aus-
gebende Offnung an einem vorderen Ende des
rohrartigen Korpers und eine Rickwand (11) hat,
die beweglich innerhalb des rohrartigen Korpers (8)
angeordnet ist, welcher rohrartige Korper (8) eine
Wand mit einer Innenwandoberflache hat, die einen
Innendurchmesser des rohrartigen Korpers defi-
niert, und welcher rohrartige Kérper (8) in sich eine
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Kammer definiert, die durch die Innenwandoberfla-
che, das vordere Ende und die Riickwand (11) be-
grenzt ist, welche Riickwand (11) einen Durchmes-
ser kleiner als der Innendurchmesser des rohrarti-
gen Korpers (8) hat, einen im wesentlichen kontakt-
freien Zwischenraum zwischen der Innen-
wandoberflache und eine Peripherie der Riickwand
definiert und einen Wirkungsbereich 1aRt, welcher
Wirkungsbereich es einer Dichtungszusammenset-
zungsmenge ermdglicht, dadurch zu sickern, und
durch den Unterschied des Querschnittsbereichs
der Kammer und des Querschnittsbereichs der
Rickwand (11) definiert ist, welcher Wirkungsbe-
reich gleich dem Produkt des Umfangs und des Zwi-
schenraums ist, wobei der Durchmesser der Riick-
wand (11) so gewahlt ist, dal der Zwischenraum
mindestens 0,2 mm ist.

Patrone nach Anspruch 1, wobei der Zwischenraum
wenigstens 1,0 mm ist.

Patrone nach Anspruch 1, die ferner Abstandsste-
ge (19) enthalt, die an einem Umfang der Riickwand
(11) gebildet sind, welche Abstandsstege (19) in
Kontakt mit der Innenwandoberflache des rohrarti-
gen Korpers (8) sind und den Zwischenraum defi-
nieren.

Verbindung eine Dichtungspistole und einer Patro-
ne, welche Patrone einen im wesentlichen rohrarti-
gen Korper (8), eine nach vorne ausgebende Duse
(9) an einem vorderen Ende des rohrartigen Kor-
pers (8), und eine Riickwand (11) hat, die beweglich
innerhalb des rohrartigen Kérpers (8) angeordnet
ist, welcher rohrartigen Korper (8), in sich eine Kam-
mer zwischen dem vorderen Ende und der Rick-
wand (11) definiert;

welche Dichtungspistole einen Korper, der ei-
nen Trog zum Aufnehmen der Patrone bildet
und einen Kolben enthalt, der parallel zu dem
Trog beweglich ist, um die Rlickwand innerhalb
des rohrartigen Koérpers nach vorne zu schie-
ben und eine Verringerung des Volumens in-
nerhalb der Kammer in der Patrone zu verur-
sachen;

welcher rohrartige Kérper (8) eine Wand mit ei-
ner Innenwandoberflache hat, die einen Innen-
durchmesser des rohrartigen Kérpers (8) defi-
niert; welche Rickwand (11) einen Durchmes-
ser kleiner als der Innendurchmesser des rohr-
artigen Korpers (8) hat, einen im wesentlichen
kontaktfreien Zwischenraum zwischen der In-
nenwandoberflache und einer Peripherie der
Rickwand definiert, und einen Wirkungsbe-
reich laRt, welcher Wirkungsbereich es einer
Dichtungszusammensetzungsmenge gestat-
tet, dadurch zu sickern, und durch den Unter-
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schied des Querschnittsbereichs der Kammer
und des Querschnittsbereichs der Riickwand
(11) definiert ist, welcher Wirkungsbereich
gleich dem Produkt des Umfangs und des Zwi-
schenraums ist, wobei der Durchmesser der
Rickwand (11) so gewahlt ist, dal® der Zwi-
schenraum wenigstens 0,2 mm ist.

Revendications

Cartouche de mastic, du type ayant un corps sen-
siblement tubulaire (8), une ouverture de distribu-
tion avant au niveau d'une extrémité avant du corps
tubulaire, une paroi arriere (11) disposée de fagon
mobile a l'intérieur du corps tubulaire (8); le corps
tubulaire (8) ayant une paroi avec une surface de
paroi interne définissant un diamétre interne du
corps tubulaire, et le corps tubulaire (8) définissant
une chambre délimitée par la surface de paroi in-
terne, I'extrémité avant et la paroi arriere (11), ladite
paroi arriere (11) ayant un diametre inférieur au dia-
métre interne du corps tubulaire (8), en définissant
une distance d'espacement sensiblement sans
contact entre la surface de paroi interne et une pé-
riphérie de la paroi arriére, et en laissant une zone
active, ladite zone active permettant a une quantité
de composition de mastic de passer a travers et
étant définie par la différence de la section de ladite
chambre et la section de ladite paroi arriere (11),
ladite zone active étant équivalente au produit de
la circonférence et de la distance d'espacement, le
diametre de la paroi arriére (11) étant choisi de telle
sorte que ladite distance d'espacement est d'au
moins 0,2 mm.

Cartouche selon la revendication 1, dans laquelle
ladite distance d'espacement est d'au moins 1,0
mm.

Cartouche selon la revendication 1, qui comprend
en outre des arétes d'espacement (19) formées sur
une circonférence de ladite paroi arriere (11), lesdi-
tes arétes d'espacement (19) étant en contact avec
ladite surface de paroi interne dudit corps tubulaire
(8) et définissant ladite distance d'espacement.

Combinaison d'un pistolet a mastic et d'une cartou-
che, ladite cartouche ayant un corps sensiblement
tubulaire (8), une buse de distribution avant (9) a
une extrémité avant dudit corps tubulaire (8), une
paroi arriere (11) disposée de fagon mobile a l'inté-
rieur dudit corps tubulaire (8), ledit corps tubulaire
(8) définissant une chambre entre ladite extrémité
avant et ladite paroi arriére (11);

ledit pistolet @ mastic comportant un corps for-
mant une goulotte destinée a recevoir ladite
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cartouche, et un piston mobile parallélement a
ladite goulotte afin de pousser ladite paroi ar-
riére vers l'avant a l'intérieur dudit corps tubu-
laire et provoquer une réduction de volume a
I'intérieur de ladite chambre dans ladite cartou-
che;

ledit corps tubulaire (8) ayant une paroi avec
une surface de paroi interne définissant un dia-
meétre interne du corps tubulaire (8); ladite paroi
arriere (11) ayant un diametre inférieur au dia-
meétre interne du corps tubulaire (8), en définis-
sant une distance d'espacement sensiblement
sans contact entre la surface de paroi interne
et une périphérie de la paroi arriére, et en lais-
sant une zone active, ladite zone active permet-
tant a une quantité de composition de mastic
de passer a travers et étant définie par la diffé-
rence de la section de ladite chambre et de la
section de ladite paroi arriere (11), ladite zone
active étant équivalente au produit de la circon-
férence et de la distance d'espacement, le dia-
meétre de la paroi arriére (11) étant choisi de tel-
le sorte que ladite distance d'espacement est
d'au moins 0,2 mm.
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