EP 1712 869 A1

Européisches Patentamt

European Patent Office

(19) p)

(12)

Office européen des brevets

(43) Date of publication:
18.10.2006 Bulletin 2006/42

(21) Application number: 06007489.5

(22) Date of filing: 10.04.2006

(11) EP 1712 869 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
F41A 3/90 (2006.01

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 12.04.2005 GB 0507382

(71) Applicant: Trendall, Simon
Crowthorne
Berkshire RG457PB (GB)

(72) Inventor: Trendall, Simon
Crowthorne
Berkshire RG457PB (GB)

Remarks:

Amended claims in accordance with Rule 86 (2) EPC.

(54)

(57) By providing an annular chamber 7 and a vent
11 to the radial gap between bolt 10 and high pressure
cylinder 3,located between a seal 8 and a body of fluid
13 the operating range of the seal 8 will not be exceeded .
The flow rate of fluid from reservoir 13 into the annular
chamber 7 is resrtricted by the radial gap between bolt
10 and high pressure cylinder 3. The cross sectional

An improvement to high pressure hydraulic breech mechanisms

area of both annular chamber 7 and vent 11 are greater
than that of the radial gap between bolt 10 and high pres-
sure cylinder 3 therefore fluid cannot enter annular cham-
ber 7 at sufficient rate to cause a pressure rise in annular
chamber 7 thus seal 8 is isolated from fluid at pressures
above its safe operating range . Similar protection may
be applied to any seal in the mechanism .
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Description

[0001] An improvement to high pressure hydraulic
breech mechanisms .

[0002] The present invention relates to an improve-
ment to high pressure hydraulic breech mechanisms for
all classes of firearm .

[0003] In a typical hydraulically locked breech mech-
anism the forces generated on firing can subject the fluid
in the locking mechanism to pressures in excess of 2000
bar for a few milliseconds. This pressure surge is signif-
icantly greater than the operating range of conventional
seals such as 0 rings . However by reducing the clear-
ance between components to a minimum , typically 0.005
millimetre fluid migration is effectively prevented. A dis-
advantage is the high level of precision required in man-
ufacture and assembly required to achieve these small
clearances.

A further disadvantage is that reciprocating parts have a
thin film of fluid on them that attracts sand , mud and
similar abrasive substances causing wear and erroding
the close tolerances leading to excess fluid migration .
[0004] According to the present invention there is pro-
vided an annular chamber or enlargement of the clear-
ance between two components of a high pressure hy-
draulic breech,located between a body of fluid and a seal-
ing means for containing the fluid,provided with a vent
such that fluid migrating along clearance void between
two components will on entering the annular chamber no
longer be subject to high pressures and therefore cannot
subject the sealing means to high pressures .

Providing the cross sectional area of both the annular
chamber and vent are greater than that of clearance void
between two components then the flow rate of fluid
through the void is less than that which can be achieved
through the annular chamber and vent . Therefore pres-
sure on the fluid in the void is released upon the fluid
entering the annular chamber,thus the sealing means
are protected by the pressure reducing effect of the vent-
ed annular chamber. Using conventional sealing means
the clearance between components may be increased
up to 0.02 millimetre and even at this size sufficient flow
rate along the void,during the few milliseconds of peak
pressure,to permit unsafe movement of the bolt in rela-
tion to the barrel cannot be achieved .

Advantageously the use of conventional sealing means
eases manufacture by increasinng acceptable
tolerances .

Another advantage is that seals will remove the fluid film
from reciprocating parts and wipe off any foreign matter
preventing the ingress of damaging material into the hy-
draulic mechanism .

[0005] Inone embodiementthe annular chamber com-
municates via the vent directly or indirectly with the low
pressure reservoir of the hydraulic breech mechanism
so that any fluid passing through the annular chamber is
returned to the reseervoir .

In a second embodiement the vent discharges any fluid
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outside the envelope of the breech mechanism .

In a third embodiement the vent discharges into a seper-
ate reservoir .

[0006] The presentinvention will now be described by
way of example with reference to the accompanying
drawings in which :-

Figure 1 is a schematic cross section through a hy-
draulic breech mechanism in the locked position.

Figure 2 is a schematic cross section through a hy-
draulic breech mechanism along the line A--A .

[0007] A typical high pressure hydraulic breech mech-
anism is shown in figure 1 and comprises an outer casing
1 forming the wall of a low pressure reservoir 14, the high
pressure cylinder 3 defines a high pressure reservoir 13
and a sleeve valve 2 closes ports 4 seperating the high
pressure reservoir 13 from low pressure reservoir 14 .
The barrel extension 6 is secured to the high pressure
cylinder 3 and the incompressible nature of the fluid
sealed in high pressure reservoir 13 will secure or lock
the bolt 10 in relation to the barrel extension 6 against
the forces of firing . On firing a force will be applied to the
bolt 10 due to gas pressure generated by the cartridge
and the bolt 10 will that force to the fluid in high pressure
reservoir 13 . The fluid being incompressible will tend to
migrate along the radial gap between the bolt 10 and the
high pressure cylinder 3,fluid in the radial gap will be sub-
ject to the same pressure as that in the high pressure
reservoir 13 . On entering the annular chamber 7 the
pressure is released as the fluid is no longer confined
but can flow freely through the vent 11 back into the low
pressure reservoir 14 . The annular chamber 7 by seper-
ating seal 8 and wipe ring 9 from the region of high pres-
sure permits seal 8 and wipe ring 9 to operate within
acceptable pressure limits.

Any other seals such as at 5 may be protected in a similar
way. A seal 12 permits the vent tube 11 to reciprocate
without fluid migrating from the low pressure reservoir
14 .

Claims

1. Anannularchamber or enlargement of the clearance
void between two components of a high pressure
hydraulic breech mechanism,located between a
body of fluid and a sealing means for containing the
fluid, and provided with a vent such that fluid migrat-
ing along the clearance void between two compo-
nents will,on entering the annular chamber,no longer
be subject to high pressures and cannot therefore
subject the sealing means to high pressures .

2. An annular chamber and vent as claimed in claim 1
wherein the vent communicates directly or indirectly
with the low pressure reservoir of a hydraulic breech
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mechanism such that any fluid passing through the
vent is returned to the low pressure reservoir

3. An annular chamber and vent as claimed in claim 1
wherein the vent discharges any fluid outside the 5
envelope of the breech mechanism .

4. An annular chamber and vent as claimed in claim 1
wherein the vent commmunicates with a discreet
reservoir that collects any fluid discharged from the 70
vent .

Amended claims in accordance with Rule 86(2) EPC.

15
1. An annular chamber (7),provided with a vent (11),
formed circumferentially round a component (10)
that enters a body of liquid under pressure (13) via
a sealing means (8),the annular chamber (7) being
located between the sealing means (8) and the body 20
of liquid under pressure (13) such that there is a wall
of the annular chamber (7) between the annular
chamber (7) and the body of liquid under pressure
(13) and the opposite wall of the annular chamber
(7) is between the annular chamber (7) and the seal- 25
ing means (8),the cross-sectional area of the annular
chamber (7) and the vent (11) are both greater than
that of the circumferential clearance between the
component (10) entering the body of liquid under
pressure (13) and the wall of the annular chamber 30
(7) between the annular chamber (7) and the body
of liquid under pressure (13),thus liquid on entering
the annular chamber (7) is no longer subject to high
pressures by virtue of the vent.

35
2. An annular chamber and vent as claimed in claim
1 wherein the vent communicates directly or indirect-
ly with the low pressure reservoir of a hydraulic
breech mechanism such that any liquid passing
through the vent is returned to the low pressure res- 40
ervoir.

3. An annular chamber and vent as claimed in claim
1 wherein the vent discharges any liquid outside the
envelope of the breech mechanism. 45

4. An annular chamber and vent as claimed in claim
1 wherein the vent communicates with a discreetres-
ervoir that collects any liquid discharged from the
vent. 50
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