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(57) Abregée/Abstract:

he apparatus comprises a casing (3), a cylinder head (1), a chamber sleeve tube (4) to form a combustion chamber (17), a
cylinder (5) and a drive piston (18). Isolating means (24) are mounted on the chamber sleeve tube (4) so as, when the apparatus is
opened, to isolate the space (32) formed between the anterior part (27) of the chamber sleeve tube (4) and the casing (3) from the

combustion chamber (17). A bellows (30) is provided for ducting the cooling and venting fresh air directly towards the chamber
(17).
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ABSTRACT

The apparatus comprises a casing (3), a cylinder head
(1), a chamber sleeve tube (4) to form a combustion

chamber (17), a cylinder (5) and a drive piston (18).

Isolating means (24) are mounted on the chamber sleeve
tube (4) so as, when the apparatus i1is opened, to
isolate the space (32) formed between the anterior part
(27) of the chamber sleeve tube (4) and the casing (3)
from the combustion chamber (17). A bellows (30) is
provided for ducting the cooling and venting fresh air
directly towards the chamber (17).
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GAS-OPERATED APPARATUS WITH COMBUSTION CHAMBER

The invention relates to an apparatus for sealing or
for piercing or for driving or for hammering in any
element 1into a receiving material, of the nail gun,

staple gun or hammer type, powered by gas.

In such an apparatus, a piston is mounted so that it
can move 1n a cylinder where it can be propellied, by
the explosion of a mixture of air and a fuel gas
injected, from a cartridge, into a combustion chamber
and to drive an elément, for example a fastener (a nail
or an 1insert) or some other anchor. Apart from the
bearing-against-something safety feature, that prevents
any firing when the apparatus 1s not pressed against a
receiving material, this kind of apparatus has a
member, known as a cage, which, when the apparatus is
pressed against something, and by way of a feeler that
may be a moving insert guide, pushes a chamber sleeve
tube back until 1t comes into abutment against the
cylinder head that carries the spark plug intended to
cause the explosion, so as to close the combustion
chamber thus formed by this sleeve tube, the cylinder
head and the crown of the piston. The cage and the
sleeve tube may be connected to one another by
screwing. Furthermore, the retreat of the cage 1is
performed against the action of a return spring, to
return the apparatus to the open position, also bearing

against the piston cylinder.

When the apparatus 1is 1in the closed position, the
combustion chamber is sealed, at the rear, by an O-ring
seal between the cylinder head and the chamber sleeve
tube and, at the front, by another 0O-ring seal between

the piston cylinder and the chamber sleeve tube.

In the open position, after firing, the apparatus is
vented and cooled by drawing fresh air in from the rear
and, when there 1i1s a fan 1n the chamber, by allowing

this fan to rotate, in order to accelerate the venting.
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To avoid recirculating burnt gases 1nto the chamber
during venting it 1s posslible to mount, on the rear
part of the chamber sleeve tube, a flexible annular
diaphragm that isoclates the annular space between the
chamber sleeve tube and the casing of the apparatus

from the combustion chamber.

Now, known gas-powered apparatuses, 1n the open and
venting position, have a needless and disruptive
annular space that 1s detrimental to the actuai
efficiency of the venting. Thils space on the whole lies
between the casing, the rear part of the chamber sleeve
tube and an annular peripheral portion of the cylinder
head.

The invention of this application aims to eliminate

this disadvantage.

To this end, the invention relates to a fastening
apparatus, comprising: a casing; a cylinder head; a
chamber sleeve forming together with the cylinder head a
combustion chamber upon c¢ocking of the apparatus; a
cylinder; and a piston adapted to be propelled by an
explosion of a mixture of air and gas in the combustion
chamber and to drive a fastener forward. An air inlet is
formed in a rear part of the casing for cooling the
apparatus and venting the combustion chamber. An
1solating element is mounted on the chamber sleeve so as
to 1solate a space formed between a front part of the
chamber sleeve and the casing from the combustion
chamber; and an annular bellows is provided for directing
cooling and venting air from the air inlet directly

towards the combustion chamber.

The ducting means of the apparatus of the invention

eliminate any needless and disruptive space.
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As a preference, the ducting means comprise an annular
bellows extending between the isolating means and the
cylinder head, advantageously  connected to the
isolating means and fixed to the cylinder head, Dbetter
still, of one single piece with the isolating means and

fixed to an annular peripheral portion of the cylinder
head.

In this case, the isolating means may comprise a

flexible annular diaphragm.

However, the ducting means may also be mounted directly
on the chamber sleeve tube and perform the function of

igsolation from the combustion chamber.

The invention will be better understood with the aid of
the following description of the preferred embodiment
of the apparatus of the invention, with reference to

the attached drawing, in which

~ Figure 1 1is a view 1in axial section of - the
apparatus, in the closed position, and
- Figure 2 is a view 1in axial section of the

apparatus of Figure 1, in the open position.

In front of a cylinder head 1, bearing a spark plug
(not depicted) and a motorized fan unit 2, the handle
for holding and operating the apparatus, a gas
cartridge and a loader of elements (in this instance
anchoring elements), the apparatus comprises, 1inside a
casing 3, a chamber sleeve tube 4, a cylinder 5, having
a front portion 6 of smaller cross section, a cage 7

for closing the chamber and a brad guide 8.

The brad guide 8, now conventional, is translationally
secured to the cage, in this 1instance by screws, a
semitubular front portion 9 of which cage envelopes the

rear of the brad guide. The front portion 9 of the cage
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7 1is extended, towards the rear, by two lateral arms

10, 11.

The two arms 10, 11 of the cage extend along the

cylinder 7, on the outside, as far as the anterior part

12 of the chamber sleeve tube 4.

Springs 13 for returning the chamber to the open
position extend along the exterior wall 14 of the
cylinder, these being connected to the cage 7 and

butting against an annular shoulder 15 of the cylinder.

In a way that 1s conventional, and this 1s why the
description will not go into full details about this
point, the rear 16 of the chamber sleeve tube 4
partially forms the combustion chamber 17 of the

apparatus.

Mounted in the cylinder 6 is a propulsion piston 18,
with its crown 19, also partly forming the chamber 17,
and its propulsion rod 20. Formed 1n the rear part 21
of the cylinder 5 1is a groove to house a seal 22
intended, in the closed position, in conjunction with
the chamber sleeve tube 4, to seal the front of the
combustion chamber 17.

Also formed in the cylinder head 1 1s a groove to
accommodate a seal 23 intended, in the closed position,
in conjunction with the rear part 16 of the chamber
sleeve tube 4, to seal the rear of the combustion
chamber 17.

A flexible annular diaphragm 24, here made of
elastomer, is slipped via its internal periphery into
an annular groove 25 made 1in a transverse plane
perpendicular to the axis 26 of the apparatus 1in the
rear part 16 of the chamber sleeve tube 4. The
diaphragm 24 makes it possible, when the apparatus 1is
opened (Figure 2), to 1isolate the chamber 17 from the
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space 32 there 1s between the anterior part 27 of the
chamber sleeve tube 4 and the casing 3, so as to avoid

the recirculation of burnt gases during venting.

The posterior part 28 of the casing 3 1s pilerced with
intake apertures 292 for taking in fresh air for cooling

the apparatus and venting the combustion chamber 17.

An annular bellows 30 that is flexible, so here made of
elastomer, extends, 1in the same part, the 1solating
diaphragm 24 as far as the peripheral posterior edge 31
of the cylinder head 1 to which it is fixed, 1in this

instance by screwing.

The bellows 30 is used, when the apparatus 1s opened
(Figure 2), to duct the fresh air taken in through the

apertures 29 directly towards the combustion chamber
17, without any appreciable disrxuption to the air flow
33. The drawn-in air passes around the cylinder head 1
and, through the passage formed between the cylinder
head edge 31 and the rear part 16 of the chamber sleeve
tube 4, arrives directly in the chamber 17.

There has been described an apparatus with an isolating
diaphragm (24) slipped into the annular groove (25) and
a ducting bellows (30) extending the diaphragm (24). It
would be conceivable to slip the bellows 1into the
groove of the chamber sleeve tube and thus dispense
with the diaphragm, the bellows performing Dboth the
function of isolating the chamber and the function of

ducting the fresh air.
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WHAT IS CLAIMED 1IS:

1. A fastening apparatus, comprising:

a casing;

a cylinder head;

a chamber sleeve forming together with the cylinder head a
combustion chamber upon cocking of the apparatus;

a cylinder;

a piston adapted to be propelled by an explosion of a mixture
of air and gas in the combustion chamber and to drive a fastener
forward;

an alr inlet formed in a rear part of the casing for cooling
the apparatus and venting the combustion chamber;

an 1solating element mounted on the chamber sleeve so as to
1solate a space formed between a front part of the chamber sleeve
and the casing from the combustion chamber; and

an annular bellows for directing cooling and venting air from

the air 1nlet directly towards the combustion chamber.

2 . The apparatus according to claim 1, wherein the annular

bellows extends between the isolating element and the cylinder
head.

3. The apparatus according to claim 1, wherein the bellows 1s

connected to the isolating element and fixed to the cylinder head.

4 . The apparatus according to c¢laim 1, wherein the isolating

element and the bellows are formed as a single piece.

5. The apparatus according to c¢laim 1, wherein the 1solating

element comprises a flexible annular diaphragm.

6 . The apparatus according to claim 1, wherein the bellows 1is

fixed to an annular peripheral portion of the cylinder head.
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7. A fastenling apparatus, comprising:

a casing having a rear wall;

a sleeve displaceable relative to and axially of said casing
between a rear position and a front position, said sleeve being
moveable from the front position to the rear position upon cocking
of the apparatus, said sleeve and said rear wall of the case
defining together a combustion chamber when said sleeve is in the
rear position;

a pliston displaceable 1n the casing and adapted to be
propellied forwardly by combustion of a combustible material in the
combustion chamber and to drive a fastener forward:

an air inlet formed in the rear wall of the casing for venting
the combustion chamber when said sleeve is in the front position,
salid alir inlet being isolated from the combustion chamber by a rear
portion of said sleeve when said sleeve i1is in the rear position;
and

a guiding element deformable axially of said casing, extending
between said rear wall and the rear portion of said sleeve, and
defining a venting air path from said air inlet to the combustion

chamber when said sleeve 1is in the front position.

8. The apparatus of c¢laim 7, wherein sailid guiding element
isolates a space between a front portion of said sleeve and said

casing from said combustion chamber and said venting air path.

9. The apparatus of claim 7, wherein said guiding element 1is
expandable and contracted axially of said casing, said guiding
element having an expanded state when said sleeve is in the front
position and a contracted state when said sleeve is in the rear

position.

10. The apparatus of claim 9, wherein said guiding element

comprises a bellows.
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11. The apparatus of claim 9, wherein said casing has a side wall
portion adjacent said rear wall, and said guiding element 1solates

the side wall portion from said venting air path.

12. The apparatus of claim 9, wherein the rear portion of said
sleeve 1s engageable with a first portion of said rear wall when
sald sleeve 1s 1in the rear position, the guiding element 1is
attached to a second portion of said rear wall, and said air inlet

1s positioned between said first and second portions of said rear
wall.

13. The apparatus of claim 7, wherein the rear portion of said
sleeve 1s engageable with a first portion of said rear wall when
said sleeve 1s 1in the rear position, the guiding element 1is
attached to a second portion of said rear wall, and said air inlet

1s positioned between said first and second portions of said rear
wall.

14. The apparatus of claim 13, further comprising a transverse
sealing element between the sleeve and the casing, wherein said
transverse sealing element isolates a space between a front portion
of said sleeve and said casing from said guiding element, and

hence, from said combustion chamber.

15. The apparatus of claim 7, further comprising a transverse
sealing element between the sleeve and the casing, wherein said
transverse sealing element isolates a space between a front portion

of said sleeve and said casing from said combustion chamber.

16. The apparatus of claim 15, wherein said transverse sealing
element 1solates said space between the front portion of said

sleeve and said casing from said guiding element.



CA 02469430 2006-11-08

_9_
17. The apparatus of claim 15, wherein said transverse sealing
element 1s housed in a groove formed 1n said sleeve between the
rear and front portions thereof, and said guiding element extends
rearwardly from said transverse sealing element to sailid rear wall

of sald casing.

18. The apparatus of claim 17, wherein said transverse sealing

element and sald guiding element are integrally formed as a single

plece.

19. The apparatus of claim 18, wherein saild transverse sealing

element comprises a flexible annular diaphragm and said guiding

element comprises an annular bellows.

20. The apparatus of claim 15, wherein said transverse sealing

element comprises a diaphragm and said guiding element comprises a

bellows.
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