(12) STANDARD PATENT (11) Application No. AU 2020300007 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
Pneumatic nailer having a safety device

International Patent Classification(s)
B25C 1/00 (2006.01) B25C 1/04 (2006.01)

Application No: 2020300007 (22) Date of Filing:  2020.07.02
WIPO No:  WO021/001477

Priority Data

Number (32) Date (33) Country
19183856.4 2019.07.02 EP
Publication Date: 2021.01.07

Accepted Journal Date: 2023.07.13

Applicant(s)
BeA GmbH

Inventor(s)
BAUER, Joachim;THEBERATH, Martin

Agent / Attorney
Griffith Hack, Level 10 161 Collins St, MELBOURNE, VIC, 3000, AU

Related Art
WO 2019/038124 A1




w0 2021/001477 A1 |0 00000 KA Y0 000 00

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Verdffentlichungsdatum
07. Januar 2021 (07.01.2021)

-~

=
— 000 0 00 0 T O
/ (10) Internationale Veriffentlichungsnummer
:4

WIPOIPCT

WO 2021/001477 A1

(51) Internationale Patentklassifikation:

B25C 1/00 (2006.01) B25C 1/04 (2006.01)

(74) Anwalt: HAUCK PATENTANWALTSPART-
NERSCHAFT MBB; 11 31 53, 20431 Hamburg (DE).

(21) Internationales Aktenzeichen: PCT/EP2020/068652 (81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir

(22) Internationales Anmeldedatum:

02. Juli 2020 (02.07.2020)

(25) Einreichungssprache:
(26) Veroffentlichungssprache:
(30) Angaben zur Prioritiit:

19183856.4 02. Juli 2019 (02.07.2019)
(71) Anmelder: JOH.FRIEDRICH BEHRENS AG [DE/DE];

BogenstraBie 43 - 45, 22926 Ahrensburg (DE).

(72) Erfinder: BAUER, Joachim; Gartenstr. 2a, 23843 Bad Ol-
desloe (DE). THEBERATH, Martin; Harksheider Strafe

2d, 22889 Tangstedt (DE).

jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,

Deutsch DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

Deutsch

HN, HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH,
KN, KP, KR, KW,KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
EP NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW. SA, SC, SD, SE. SG. SK, SL, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM,
ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
jede verfiighare regionale Schutzrechtsart). ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,

(54) Title: PNEUMATIC NAILER HAVING A SAFETY DEVICE
(54) Bezeichnung: DRUCKLUFTNAGLER MIT EINER SICHERHEITSEINRICHTUNG

Fig. 2
u 30 W gy
2 % yil
g 7 T
80 T § NS
1 o P - 61
8 8 — s -
a4 - 60
:”1 - P /
10 Toe 31
= f
. c6
; 1 il
1 /7 T
gla NE LB oo 0
- 38
P 26 %) iy

Q 26

18

(57) Abstract: The invention relates to a pneumatic nailer having » a work-
ing piston, which is connected to a driving ram for driving a fastener and
to which compressed air is applied when triggering a driving process, * a
trigger (26) and a contact sensor (28), the common actuation of which can
trigger a driving process, * a safety device, which has a control volume
(72) and which is designed to automatically undertake a safety measure
when a pressure threshold in the control volume is exceeded or not met,
wherein the control volume is ventilated or vented via a throttle such that a
delay time, after the expiration of which the pressure threshold is exceed-
ed or not met, is specified by a volume of the control volume (72) and
an opening cross-section of the throttle, characterized in that  the control
volume has a volume in the range from 0.5 ml to 20 ml and the throttle is
a bore having a diameter in the range from 30 pm to 200 pum.

(57) Zusammenfassung: Druckluftnagler mit * einem Arbeitskolben, der
mit einem Eintreibstdfel zum Eintreiben eines Befestigungsmittels ver-
bunden ist und beim Auslosen eines Eintreibvorgangs mit Druckluft be-
aufschlagt wird, * einem Ausloser (26) und einem Aufsetzfithler (28), de-
ren gemeinsame Betitigung einen Eintreibvorgang auslésen kann, « einer
Sicherheitseinrichtung, die ein Steuervolumen (72) aufweist und dazu aus-
gebildet ist, bei Uberschreiten oder Unterschreiten einer Druckschwelle
in dem Steuervolumen automatisch eine Sicherheitsmafinahme zu treffen,
wobei das Steuervolumen derart iiber eine Drossel beliiftet oder entliiftet
wird, dass eine Verzogerungszeit, nach deren Ablauf die Druckschwelle
tiberschritten oder unterschritten wird, durch ein Volumen des Steuervo-
lumens (72) und einen Offnungsquerschnitt der Drossel vorgegeben wird,
dadurch gekennzeichnet, dass ¢ das Steuervolumen ein Volumen im Be-
reich von 0,5 ml bis 20 ml aufweist und die Drossel eine Bohrung mit ei-
nem Durchmesser im Bereich von 30 um bis 200 wm ist.

[Fortsetzung auf der ndchsten Seite]
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Compressed air nail gun with a safety device

The invention relates to a compressed air nail gun which has a trigger, a contact sensor
and a safety device. If the compressed air nail gun is placed on a workpiece, the contact
sensor will move against the force of a spring until an outlet tool lies on, or nearly on, the
workpiece. Only when the contact sensor is actuated in this manner can a drive-in process
be triggered. As a result, the compressed air nail guns offer significantly improved safety

against accidental triggering compared to devices without contact sensors.

BACKGROUND

Some compressed air nail guns of the type described can be used in two different modes
of operation: In the case of so-called single triggering, the compressed air nail gun is first
placed on a workpiece and the contact sensor is actuated as a result. Then, the trigger is
actuated manually and a single drive-in process is triggered as a result. In the case of so-
called contact triggering, also called “touching”, the user already holds down the trigger
while they place the compressed air nail gun on the workpiece. When placed on the
workpiece, the contact sensor is actuated and a drive-in process is triggered as a result.
The compressed air nail gun can be repeatedly placed in quick succession which makes it
possible to work very quickly, in particular if many fastening means have to be driven in

for adequate fastening and only low requirements are set for their position accuracy.

In certain situations however, there is an increased risk of injury with the contact
triggering method. If the user does not only hold down the manually-actuated trigger for

example when they wish to place the compressed air nail gun on one and the same
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workpiece at a distance of a few centimeters from the most recently driven-in fastening
means, but rather also when they change to another workpiece, arranged further away, a
drive-in process may be triggered by unintended contact of an object or a body part with
the contact sensor. For example, accidents may occur if a user (when not observing
important safety requirements) climbs a ladder with the compressed air nail gun, with
the trigger held down in the process, and accidentally brushes their leg with the contact

Sensor.

Some known compressed air nail guns seek to reduce this risk associated with the contact
triggering operation by contact triggering being possible only for a brief time period after
actuating the trigger or after a drive-in process. If this time period lapses, the trigger must
first be released again. An example of this is known from the publication EP 2 767 365 B1.
The compressed air nail gun described therein has a trigger and a contact sensor to each
of which a control valve is assigned. Additionally, the known device has a safety control
chamber, whose pressure acts on a locking piston. In a certain position of the locking
piston, the triggering of a drive-in process is prevented. The safety control chamber is
aerated via the control valve, assigned to the trigger, and a throttle. As a result, after
actuating the trigger, contact triggering is possible only until the pressure in the safety
control chamber has exceeded a specified pressure threshold. After this, the compressed
air nail gun is locked until the trigger is released and the pressure in the safety control

chamber has once again decreased below the pressure threshold.

A similar functionality is offered by the compressed air nail gun known from US patent
no. 3,964,659 which can also be used in a single triggering operation and in a contact
triggering operation and in which a trigger and a contact sensor are mechanically coupled
via a rocker. The rocker acts on a control valve in order to trigger a drive-in process by
deaerating a main control line. If only the trigger and not the contact sensor is actuated, a

control pin of the control valve is moved only over a part of its adjustment path. This half
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actuation of the control valve leads to a slow aeration of a control chamber via a small
adjustable aeration opening. The pressure prevailing in the control chamber acts on a
valve sleeve which surrounds the control valve and moves this valve sleeve ultimately
into a locked position in which a full actuation of the valve pin can no longer deaerate the

main control line such that contact triggering is not possible.

A further improvement in safety can be achieved if a first drive-in process must always be
carried out by individual triggering. In this case, the device must first be placed on the
workpiece for the first drive-in process, whereby the contact sensor is actuated. A
subsequent actuation of the trigger then triggers the first drive-in process. After that,
further drive-in processes can take place within a short time period by contact triggering,
i.e. by repeatedly lifting and placing down the device on the workpiece with continuously
actuated trigger. This functionality is present in the case of the compressed air nail gun
described in the publication DE 10 2013 106 657 Al. To this end, a trigger and a contact
sensor are mechanically coupled via a rocker which acts on a control valve in order to
trigger a drive-in process. With each drive-in process, a pressure is built up in a relatively
large-volume control chamber, which surrounds a working cylinder in a ring shape, said
pressure acting on a mechanical actuating member. The control chamber is slowly
deaerated via a deaeration opening in a wall of the working cylinder. The actuating
member reaches a locked position depending on the pressure in the control chamber,
whereby a mechanical action of the contact sensor on the rocker is prevented when the

trigger is actuated and contact triggering is made impossible.

From document WO 2019/038124 A1, a compressed air nail gun is known in which the
described functionality is achieved by pneumatic means. For this purpose, a control
chamber is aerated via the control valve when a control valve is actuated. A delay time,
after which the compressed air nail gun returns from the contact triggering operation to

the individual triggering operation, results from slow deaeration of the control chamber
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by a throttle. In one exemplary embodiment, the control chamber merges into a first,
smaller storage chamber, which is connected to a second, larger storage chamber via a
first throttle. When a drive-in process is triggered, the smaller storage chamber is aerated
via a control valve. In addition, the larger storage chamber is aerated from a return
chamber. The slow deaeration takes place via a second throttle, which connects the
second storage chamber to external air. In this way, a larger quantity of air can be used to
adjust the delay time than could be provided by the control valve alone in the time
available. This should enable the use of an easy-to-produce, less failure-prone throttle
with a relatively large opening cross-section, in particular in the form of a small borehole

with a diameter in the range of 0.1 mm to 1 mm.

SUMMARY

the present invention provides a compressed air nail gun with a compact design and a

simple, robust and reliable safety mechanism.

In a first aspect, the compressed air nail gun has

e a working piston which is connected to a driving ram for driving in a fastening
means and to which compressed air is applied when a drive-in process is

triggered,

e atrigger and a contact sensor, the common actuation of which can trigger a drive-

in process,

e a safety device which has a control volume and is designed to automatically take
a safety measure when a pressure threshold is exceeded or undercut in the

control volume, with the control volume being aerated or deaerated via a throttle
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in such a way that a delay time, after the expiry of which the pressure threshold
is exceeded or undercut, is specified by a volume of the control volume and an

opening cross-section of the throttle, with

¢ the control volume having a volume in the range of 0.5 ml to 20 ml and the throttle

being a borehole with a diameter in the range of 30 pm to 200 pm.

The compressed air nail gun is used for driving in fastening means, such as nails, pins or
staples. To this end, the compressed air nail gun can have a magazine for the fastening
means from each of which one fastening means is supplied to a receiver of an outlet tool
of the compressed air nail gun. When a drive-in process is triggered, compressed air is
applied to the working piston of the compressed air nail gun. The working piston drives a
driving ram which is connected to the working piston. The driving ram impinges upon a
rear end of the fastening means in the receiver of the outlet tool and drives the fastening

means into the workpiece.

The contact sensor can be a mechanical structural element which protrudes over the front
end of the outlet tool and is held in this position by a spring until the compressed air nail
gun is placed on a workpiece. Then, the contact sensor is moved counter to the direction
of the spring force and counter to the drive-in direction until an outlet tool of the
compressed air nail gun lies on, or nearly on, the workpiece. As a further actuation
element, the compressed air nail gun has a trigger, for example in the form of a trigger

lever that can be actuated with a finger.

The safety device is responsible for preventing a drive-in process being triggered in
certain, potentially dangerous situations. For this purpose, it automatically takes a safety
measure which ensures that no drive-in process is triggered despite a common actuation
of the contact sensor and trigger. For example, the safety measure can be to disconnect

the compressed air nail gun from a pressure supply line and deaerate it completely.
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However, less intrusive safety measures are also possible, in particular those in which the
compressed air nail gun is brought back into a ready-to-operate state by simply briefly

releasing the trigger. Details on this will be explained later.

As in the case of the prior art discussed at the beginning, in particular in document
W02019/038124 A1, the safety device automatically takes the safety measure after
expiry of a delay time. The delay time starts to run from a certain event, for example from
an actuation of the trigger or a previous drive-in process. At this point in time, the
pressure in the control volume may have a certain initial value, for example, operating
pressure or ambient pressure. From this point on, the control volume is aerated or
deaerated via the throttle until the pressure in the control volume exceeds or undercuts
a specified pressure threshold. The delay time ends at this point. The duration of the delay
time is therefore determined by the volume of the control chamber and the opening cross-

section of the throttle.

In the invention, the control volume has a volume in the range from 0.5 ml to 20 ml, in
particular in the range from 0.5 ml to 10 m], in the range from 0.5 ml to 5 ml, in the range
from 0.5 ml to 2 ml or in the range from 1 ml to 1.5 ml. The throttle is a borehole with a
diameter in the range from 30 pm to 200 pm, in particular in the range from 30 pm to 95
pum, in the range from 40 pm to 80 pum or in the range from 60 pm to 80 pm. The borehole
can in particular have a substantially circular cross-section. Thus, a relatively small
volume is combined with a small opening cross-section in order to achieve a reasonable
delay time. Unlike what is known in the prior art in connection with small control
volumes, a simple, small borehole is used instead of a throttle whose opening cross-
section is formed by an adjustable annular gap. These measures result in a particularly

compact, structurally simple design.

In addition, the inventors have recognised that an annular gap with a sufficiently small
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opening cross-section has a very small gap width, which can for example be in the range
of a few pum or even less, and that such an annular gap easily clogs over time during
operation of the compressed air nail gun. This is detrimental to the safety of the device, as
the delay time may be extended unnoticed under certain circumstances until the safety
device may no longer even respond. It is assumed that the clogging of the annular gap is
caused by the smallest particles, whose penetration into the compressed air nail gun can
hardly be prevented, simply because such particles, such as in particular fine dust, can
already be contained at a certain concentration in the compressed air used to operate the
devices. Although the borehole used in the invention has an opening cross-section
comparable to the annular gap, the diameter of the borehole is significantly larger than
the width of the annular gap. The inventors have determined that the safety device is
significantly less sensitive to soiling when using a borehole instead of a throttle with an
annular gap and attribute this to the different dimensions of the respective openings

mentioned.

Overall, the invention thus provides a structurally simple, compact and particularly

reliable safety device.

In one configuration, the borehole is produced by laser drilling. In principle, the borehole
can be produced using any method, in particular a machining method with a conventional

drill or milling cutter.

However, producing very small boreholes with machining processes is difficult and
requires expensive and sensitive special tools that wear quickly. Laser drilling is an
alternative in which the material, in which the borehole is made, is not machined, but
evaporated and/or liquefied by means of a laser. Unlike machining processes, it is not
possible to drill exactly cylindrical boreholes with laser drilling under certain

circumstances. However, this is not important for the invention. More important is the
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reproducibility of the borehole dimensions, which can easily be achieved with the
required quality using laser drilling. A particular advantage of laser drilling in comparison
with the machining methods is the largely burr-free contour of the borehole edges, which

can be important in the invention with a view to a possible “sticking” of dirt particles.

In one configuration, the borehole has a length in the range of 30 pum to 1 mm. This means
that the component in which the borehole is inserted has a corresponding thickness
directly adjacent to the borehole. For this purpose, the material thickness of the
component in the area of the borehole can be reduced accordingly before the borehole is
produced. The length of the borehole, as well as its diameter, influences the compressed
air flow through the borehole. For the low compressed air flow desired at a low control
volume in order to achieve a reasonable delay time, a relatively long borehole may
therefore be sensible. Tests have shown that the length of the borehole in the mentioned
range is in many cases suitable in practice. It may be difficult to produce a particularly
long borehole under certain circumstances. Therefore, a length in the range of 30 pm to
200 pm, in particular in the range of 40 pm to 100 pm, is particularly suitable. The
borehole can have the same diameter over its entire length, i.e. be exactly cylindrical.
However, this is not necessary for the invention; production-related deviations such as
for example a certain conicity of the borehole, which can occur during laser drilling, are
generally unproblematic. If the borehole deviates from an exactly cylindrical shape, an
average diameter over the length of the borehole or a minimum diameter of the borehole

can be used as the diameter of the borehole.

In one configuration, the compressed air nail gun has a first control valve, which is
actuated with each actuation of the trigger, with the control volume being aerated or
deaerated via the first control valve. The first control valve is assigned to the trigger and
is therefore sometimes referred to as the triggering valve. For example, the first control

valve can have a valve pin, which is moved directly from an actuating surface of the trigger
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lever when the trigger is actuated. As a result of this actuation, the first control valve
establishes a connection via which the control volume is aerated or deaerated, for
example a connection between the control volume and a space permanently under
operating pressure or between the control volume and external air. In this configuration,

the explained delay time can begin with the actuation of the trigger.

In one configuration, the compressed air nail gun has a second control valve, which is
actuated with each actuation of the contact sensor or with each common actuation of
trigger and contact sensor, with a main control line being aerated and/or deaerated via
the second control valve. The second control valve is assigned to the contact sensor and
is therefore sometimes also referred to as the contact sensor valve. Whether it is actuated
each time the contact sensor is actuated or only when the trigger is actuated at the same
time depends on the design of the compressed air nail gun. Both variants are explained in
connection with the exemplary embodiments. In any case, the effect of the actuation of
the second control valve is that a main control line is aerated and/or deaerated. To this
end, the second control valve can in particular establish a connection between the main
control line and a space permanently under operating pressure or between the main
control line and external air. A drive-in process can be initiated by aerating or deaerating
the main control line. For this purpose, for example, a design is known having a main valve
and a pilot valve, which is actuated via the main control line. However, other designs with
or without pilot valve are also conceivable. For the configuration of the invention, it is only
important that the drive-in process can be triggered by aerating or deaerating the main

control line.

In one configuration, the control volume includes an annular volume, which surrounds a
control valve. In principle, the control volume can have any geometry. However, with
many designs of compressed air nail guns, the available installation space is limited, so

that even the relatively small control volume in case of the invention cannot easily be

19938198_1 (GHMatters) P117953.AU



05 Jun 2023

2020300007

20

25

-10 -

accommodated. The use of an annular volume around a control valve takes this situation
into account. The control valve can in particular be the explained first control valve or the

explained second control valve.

In one configuration, the compressed air nail gun comprises a housing which has a recess
in which a control valve arrangement is arranged, with the control volume being arranged
in full or in large part in the recess. The housing can for example enclose the working
cylinder of the compressed air nail gun and/or have a handle section. The recess can for
example be arranged inside the handle section. The control valve arrangement can in
particular comprise the explained first control valve and/or the explained second control
valve. The control valve arrangement can be sealed with respect to the surrounding
housing. The control volume can be located between the control valve arrangement and
the housing. In this configuration, a particularly compact and structurally simple design

is obtained.

In one configuration, the borehole is arranged in a replaceable component of the
compressed air nail gun. The replaceable component is in particular a component
different from the housing of the compressed air nail gun, for example an element of a
control valve arrangement or a compressed air line. On the one hand, this configuration
enables simplified maintenance or repair of the borehole, for example in order to be able
to thoroughly remove dirt or corrosion. On the other hand, by simply replacing the
replaceable component, the delay time can be adapted to the respective requirements by

using replaceable components with different borehole diameters and/or lengths.

For the latter purpose, in a further configuration, it is conceived that at least one second
copy of the replaceable component is present, which differs from the replaceable
component in diameter and/or length of the borehole. In particular, the compressed air

nail gun with the replaceable component and the at least one, second copy of the
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replaceable component can be offered in a set.

In one configuration, the replaceable component is a valve sleeve. In particular, this can
be a valve sleeve of the first control valve, whereby a particularly simple and compact
design is achieved for aerating or deaerating the control volume through the borehole and

controlled by the first control valve.

In one configuration, the safety measure is that the compressed air nail gun is moved to a
locked state in which no drive-in process can be triggered. For example, the compressed
air nail gun can have a locking piston, which mechanically intervenes in an operation
required to trigger a drive-in process, for example by preventing an actuating member of
a pilot valve from moving. Alternatively, the locked state can be established by shutting
off the compressed air nail gun from a compressed air supply by means of a shut-off valve
and/or completely deaerating it. It is also possible to establish the locked state by opening
or shutting off a control line, which must be aerated or deaerated in order to trigger a
drive-in process, by means of a shut-off valve. This control line can in particular be the

main control line already mentioned.

In one configuration, the compressed air nail gun can be operated in a contact triggering
operation and in a single triggering operation, and the safety measure is that the
compressed air nail gun is moved from the contact triggering operation to the single
triggering operation. As explained in the introduction, this measure can also improve the
operational safety of the compressed air nail gun. After the compressed air nail gun has
been set to the single triggering operation, contact triggering is not possible. Instead,
single triggering must first be carried out, which is generally only possible again once the

trigger has been released beforehand.

In one configuration, the compressed air nail gun has a locking sleeve which is movable
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between a locked position and an open position, with the locking sleeve shutting off a
connection between a main control line and a control valve in the locked position and
opening it in the open position. In this configuration, the safety measure can essentially
consist of the locking sleeve being moved into the locked position. The locking sleeve can
be integrated into a control valve arrangement, which comprises the explained first
control valve and/or the explained second control valve. In particular, the locking sleeve

can receive the explained second control valve inside it.

In one configuration, the pressure in the control volume is applied to the locking sleeve.
In this way, the position of the locking sleeve is directly influenced by the pressure
prevailing in the control volume. The force exerted by this pressure can in particular be
combined with another pneumatically generated counterforce and/or the force of a

spring.

BRIEF DESCRIPTION OF DRAWINGS

The invention will be explained in more detail below with reference to two exemplary

embodiments represented in the figures. In the drawings is shown:

Fig. 1 compressed air nail gun with a control valve arrangement shown in cross-section

and further elements represented only schematically,

Fig. 2 the control valve arrangement from Fig. 1in an enlarged representation,

Fig.3 the control valve arrangement from Fig. 1 after actuation of the contact sensor,

Fig. 4 the control valve arrangement from Fig. 1 after actuation of the trigger,

Fig. 5 the control valve arrangement from Fig. 1 after removing the compressed air nail
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gun from a workpiece,

Fig. 6 the control valve arrangement from Fig. 1 after expiry of a delay time,

Fig. 7 a control valve arrangement of a further compressed air nail gun in cross-section,

Fig. 8 the control valve arrangement from Fig. 7 after actuation of the trigger,

Fig. 9 the control valve arrangement from Fig. 7 after actuation of the contact sensor and

Fig. 10 the control valve arrangement from Fig. 7 after removing the compressed air nail

gun from a workpiece.

DETAILED DESCRIPTION

The compressed air nail gun from Fig. 1 comprises a working piston 10, which is
connected to a driving ram 12. The working piston 10 is displaceably mounted in a
working cylinder 14. If compressed air is applied above the working piston 10, a fastening
means, not represented, can be driven into a workpiece with the driving ram 12. A main
valve 16 is located above the working cylinder 14, which is responsible for supplying the
working cylinder 14 with compressed air from a compressed air reservoir, not
represented, inside the compressed air nail gun or by a compressed air connection. The
main valve 16 is actuated by a pilot valve 18. In turn, the pilot valve 18 is actuated by a
main control line 20. As soon as the main control line 20 is aerated, the pilot valve 18, and

subsequently the main valve 16, switches and a drive-in process is triggered.

All the elements of Fig. 1 mentioned thus far are only represented schematically. A specific
configuration of these elements can, for example, be inferred from Figs. 1 and 2 of

document WO 2019/038124 A1 as well as the corresponding description therein. The
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design described in the document is suitable for use with the invention.

The elements represented in Fig. 1 in the cross-section, which are collectively referred to
as control valve arrangement, are important for the understanding of the invention. They
are responsible for controlling the pressure in the main control line 20 and thus for
triggering drive-in processes. These elements include a first control valve 22, a second
control valve 24, a trigger 26 and a contact sensor 28. In the cross-sectional
representation of Fig. 1, only one upper end of the contact sensor 28 is shown. The contact
sensor 24 also comprises a lower end 104, which in Fig. 1 is represented schematically
and protrudes over an opening of an outlet tool not represented. Details on the control
valve arrangement will be explained further with reference to the enlarged

representation of Fig. 2.

Figure 2 shows the control valve arrangement in an initial state of the compressed air nail
gun, in which trigger 26 and contact sensor 28 are not actuated and the compressed air
nail gun is correctly connected to a compressed air source. The housing interior 32 (which
is also only partially represented) arranged inside the housing 30, which can only be
recognised in sections, is then continuously under operating pressure. The housing 30

merges, on the right edge of Fig. 2, into a handle section 34 of the compressed air nail gun.

The trigger 26 is pivotably mounted on the housing 30 about an axis 36 fixed to the
housing. At its rear end, it has an actuating surface 38 by means of which a valve pin 40 of
the first control valve 22 is movable. The rear end of the contact sensor 28 interacts with
a contact sensor lever 42 arranged partially inside a recess of the trigger 26. At the rear
end, the contact sensor lever 42 is pivotably mounted on the housing 30 about an axis 44
fixed to the housing. The front end of the contact sensor lever 42 is entrained by the rear
end of the contact sensor 28 when the contact sensor 28 moves upwards relative to the

housing 30 when the compressed air nail gun is placed on a workpiece. As a result, an
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actuating surface 46 of the contact sensor lever 42 moves a valve pin 48 of the second

control valve 24 upwards.

The first control valve 22 comprises a lower valve sleeve 50 and an upper valve sleeve 52.
A small borehole 54 is arranged in the transverse direction in the lower valve sleeve 50.
This borehole 54 has a diameter of about 70 pm and a length of about 200 pm. Due to
these very small dimensions, the borehole 54 in Fig. 2 is not to scale, but represented in a
slightly enlarged manner. The space 56 arranged inside the lower valve sleeve 50, which
adjoins the borehole 54, is permanently connected to external air via a transverse
borehole 106 in the upper valve sleeve 52 and an obliquely arranged borehole 108 in the
housing 34. A further, continuous connection between the space 56 and external air exists

via an annular gap 58 between the valve pin 40 and the lower valve sleeve 50.

In the position of the first control valve 22 shown, the lower O-ring 60 is not sealed on the
valve pin 40, so that the obliquely arranged borehole 64 and a space 66 connected to it
above a locking sleeve 68, which surrounds the second control valve 24, are also

deaerated via the transverse borehole 62 in the upper valve sleeve 52.

The locking sleeve 68 is in the indicated initial state in an upper end position in which it
is held by the force of a spring 70. This upper end position is an open position. A further
force on the locking sleeve 68 is exerted by the pressure in a control volume 72, which
surrounds the second control valve 24 in a ring shape. In the indicated initial state, this
force is zero because the control volume 72 has not yet been supplied with compressed
air and is connected to external air via the borehole 54. In the example represented, the

control volume 72 has a volume in the range between 1 ml and 1.5 ml.

As long as the valve pin 48 of the second control valve 24 is in its unactuated position, the

lower O-ring 74 is not sealed on the valve pin 48. The upper O-ring 76 is also not sealed
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on the valve sleeve 78 of the second control valve 24. Therefore, the main control line 20
is connected to external air via a transverse borehole 80 in the locking sleeve 68, running
past the upper O-ring 76, via a transverse borehole 82, an annular gap 84 between valve

pin 48 and valve sleeve 78 and running past the O-ring 74.

If, starting from the state shown in Fig. 2, the contact sensor 28 is actuated, the valve pin
48 of the second control valve 24 moves against the force of a spring 86 into its actuated
position shown in Fig. 3, in which the O-ring 74 is sealed. As a result, the main control line
20 is shut off from external air. In addition, by moving the valve pin 48, its upper O-ring
88 releases the seal, whereby a connection is established between the space 66 and the
main control line 20, namely running past the O-ring 88, through the transverse borehole
82, running past the O-ring 76 and through the transverse borehole 80. As the space 66 is

still depressurised, no drive-in process is triggered yet.

If, in the next step, the trigger 26 is also actuated, as shown in Fig. 4, the valve pin 40 of
the first control valve 22 is moved into its actuated position and the lower O-ring 60
creates a seal and an upper O-ring 90 of the valve pin 40 releases the seal. As a result,
there is a connection between the always aerated housing interior 32 and the space 66
via the transverse borehole 62 in the upper valve sleeve 52. This causes immediate
aeration of the main control line 20 via the connection described above, so that a drive-in
process is triggered. In addition, the control volume 72 is aerated via a non-return valve
formed by a middle O-ring 92 on the valve sleeve 78. Immediately afterwards, the control
volume 72 is therefore also under operating pressure, just like the space 66. The three
forces acting on the locking sleeve 68 continue to act together such that the locking sleeve

68 remains in its upper end position.

If the compressed air nail gun is then removed from the workpiece, the contact sensor 28

moves back downwards so that the valve pin 48 of the second control valve 24 also
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returns to its initial position, as shown in Fig. 5. As a result, the upper O-ring 88 of the
valve pin 48 is sealed again so that no further compressed air supply to the main control
line 20 or into the control volume 72 is possible. The pressure in the control volume 72
slowly decreases via the borehole 54. The main control line 20 is deaerated with external

air via the connection already described in Fig. 2.

By re-actuating the contact sensor 28, starting from the state of Fig. 5, contact triggering
can be carried out at any time because the main control line 20 can be aerated again by
moving the valve pin 48 upwards. At the same time, the pressure in the control volume
72 is then refreshed via the non-return valve so that the delay time, within which further

contact triggering is possible, starts running again.

However, if the contact sensor 28 remains unactuated for a certain time when the trigger
26 is actuated, the pressure in the control volume 72 falls below a specified pressure
threshold. As a result, the balance of the three forces acting on the locking sleeve 68
changes and the locking sleeve 68 enters into its lower end position shown in Fig. 6. The
lower end position is a locked position. In this position of the locking sleeve 68, a lower
inner circumference of the locking sleeve 68 seals against the O-ring 94 so that a
compressed air supply to the control volume 72 via the non-return valve is no longer
possible. In addition, the upper O-ring 76 on the valve sleeve 78 creates a seal, so that a
compressed air supply is also no longer possible via the transverse borehole 80 to the

main control line 20.

Furthermore, the space designated by 96 in Fig. 6 is connected to external air via a non-
visible borehole. Since a middle O-ring 98 is not sealed on the locking sleeve 68, the main
control line 20 is deaerated via the space 96. Moving the locking sleeve 68 into its locked
position therefore represents a safety measure which reliably prevents the triggering of

a further drive-in process. Further drive-in processes can only be triggered when the
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trigger 26 is released and thus the space 66 is deaerated so that the locking sleeve 68

moves back into its open position.

A second exemplary embodiment is explained with reference to Figs. 7 to 10. With regard
to the elements schematically represented in Fig. 1 and with regard to the design of the
second control valve 24 with locking sleeve 68, there are no differences in relation to the
first exemplary embodiment of Figs. 1 to 6. The elements adopted unchanged may be
provided with the same reference numerals as in the first exemplary embodiment and

will not explained again.

There is a difference with the contact sensor lever 42, whose rear end is not fixed to the
housing, but is hinged to a rear end of the trigger 26. As a result, the valve pin 48 of the
second control valve 24 is not actuated with each actuation of the contact sensor 28, but
only when trigger 26 and contact sensor 28 are actuated together. In addition, the space
66 above the locking sleeve 68 is not aerated via the first control valve 22, but is

continuously connected to the housing interior 32 via a borehole 100.

The aforementioned changes with respect to the first exemplary embodiment allow a
particularly simple configuration of the first control valve 22. This control valve
comprises a lower valve sleeve 50 in which the borehole 54 is arranged, as explained in
more detail in the first exemplary embodiment. In contrast to the first exemplary
embodiment, the first control valve 22 exclusively fulfils the object of optionally aerating
or deaerating the control volume 72 via the borehole 54. For this purpose, the first control
valve 22, in its unactuated position indicated in Fig. 7 running past the upper O-ring 102,
establishes a connection between the space 56 of the inside of the lower valve sleeve 50
and the housing interior 32, while the lower O-ring 60 is sealed. The control volume 72 is
thus slowly aerated through the borehole 54. After a certain time has expired, after which

the compressed air nail gun has been connected to a compressed air source and during
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which neither trigger 26 nor contact sensor 28 have been actuated, the compressed air
nail gun is located in the initial state shown in Fig. 7. The control volume 72 is under

operating pressure and the locking sleeve 68 is in its open position.

Figure 8 shows the situation after the trigger 26 has been actuated. The upper O-ring 102
of the valve pin 40 is sealed and the control volume 72 is slowly deaerated via the

borehole 54. Thus, the delay time starts to run when the trigger 26 is actuated.

If the contact sensor 28 is actuated before expiry of the delay time with the trigger 26 still
actuated, the valve pin 48 of the second control valve 24 is moved upwards, as
represented in Fig. 9. This triggers a drive-in process in the same way as explained in the
first exemplary embodiment. As explained in the first exemplary embodiment, the
pressure in the control volume 72 is refreshed via the non-return valve formed by the

middle O-ring 92.

After lifting the compressed air nail gun from a workpiece, the valve pin 48 of the second
control valve 24 returns to its unactuated position and the control volume 72 is slowly
deaerated via the borehole 54. Provided the pressure threshold in the control volume 72
is not undercut, the locking sleeve 68 remains in its open position so that the situation

corresponds to that of Fig. 8. Further contact triggering is possible.

However, if the trigger 26 remains actuated without further triggering occurring within
the delay time, the locking sleeve 68 is moved into its locked position shown in Fig. 10,
which prevents further triggering in the same way as explained in the first exemplary
embodiment. In order to enable further triggering, the trigger 26 must first be released
again and it is necessary to wait until the pressure in the control volume 72 exceeds the
pressure threshold and the locking sleeve 68 is moved back into its open position. Then,

the device is again located in the state where it is ready to be triggered, shown in Fig. 8.
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In both exemplary embodiments, the housing 30 has two recesses which receive the first
control valve 22 and the second control valve 24. The control volume 72 is located within

the recess, which receives the second control valve 24.

[t is to be understood that, if any prior art is referred to herein, such reference does not
constitute an admission that the prior art forms a part of the common general

knowledge in the art, in Australia or any other country.

In the claims which follow and in the preceding description of the disclosure, except
where the context requires otherwise due to express language or necessary implication,
the word “comprise” or variations such as “comprises” or “comprising” is used in an
inclusive sense, i.e. to specify the presence of the stated features but not to preclude the

presence or addition of further features in various embodiments of the disclosure.
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List of reference numerals:

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62

Working piston

Driving ram

Working cylinder

Main valve

Pilot Valve

Main control line

First control valve

Second control valve

Trigger

Contact sensor

Housing

Housing interior

Handle section

Axis

Actuating surface

Valve pin of the first control valve
Trigger lever

Axis

Actuating surface

Valve pin of the second control valve
Lower valve sleeve

Upper valve sleeve

Borehole

Space inside the lower valve sleeve
Annular gap

Lower O-ring

Transverse borehole

19938198_1 (GHMatters) P117953.AU



05 Jun 2023

ul

2020300007

64
66
68
70
72
74
76
78
80
82
84
86
88
90

o

94
96
98
100
0 102
104
106
108

25

Borehole

Space

Locking sleeve
Spring

Control volume
Lower O-ring

Upper O-ring

Valve sleeve
Transverse borehole
Transverse borehole
Annular gap

Spring

Upper O-ring

Upper O-ring

Middle O-ring (non-return valve)
O-ring

Space

Middle O-ring
Borehole

Upper O-ring

Lower end
Transverse borehole

Borehole
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Claims

1. Compressed air nail gun, comprising

e a working piston which is connected to a driving ram for driving in a fastening

means and to which compressed air is applied when a drive-in process is

ul

triggered,

e atrigger and a contact sensor, the common actuation of which can trigger a drive-

in process,

e a safety device which has a control volume and is designed to automatically take

a safety measure when a pressure threshold is exceeded or undercut in the

0 control volume , wherein the control volume is aerated or deaerated via a throttle
in such a way that a delay time, after the expiry of which the pressure threshold

is exceeded or undercut, is specified by a volume of the control volume and an

opening cross-section of the throttle, wherein

e the control volume has a volume in the range of 0.5 ml to 20 ml and the throttle is

5 a borehole with a diameter in the range of 30 pm to 95 pm.

2. Compressed air nail gun according to claim 1, wherein the borehole is produced by

laser drilling.

3. Compressed air nail gun according to claim 1 or 2, wherein the borehole has a length

in the range of 30 pm to 1 mm.

20 4. Compressed air nail gun according to any one of claims 1 to 3, wherein the compressed
air nail gun has a first control valve , which is actuated with each actuation of the

trigger , wherein the control volume is aerated or deaerated via the first control valve
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11.

12.
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Compressed air nail gun according to any one of claims 1 to 4, wherein the compressed
air nail gun has a second control valve , which is actuated with each actuation of the
contact sensor or with each common actuation of trigger and contact sensor, wherein

a main control line is aerated and/or deaerated via the second control valve .

Compressed air nail gun according to any one of claims 1 to 5, wherein the control

volume comprises an annular volume which surrounds a control valve.

Compressed air nail gun according to any one of claims 1 to 6, wherein the compressed
air nail gun comprises a housing which has a recess in which a control valve
arrangement is arranged, wherein the control volume is arranged in full or in large

partin the recess.

Compressed air nail gun according to any one of claims 1 to 7, wherein the borehole is

arranged in a replaceable component of the compressed air nail gun.

Compressed air nail gun according to claim 8, wherein at least one second copy of the
replaceable component is present, which differs from the replaceable component in

diameter and/or length of the borehole .

Compressed air nail gun according to claim 8 or 9, wherein the replaceable component

is a valve sleeve.

Compressed air nail gun according to any one of claims 1 to 10, wherein the safety
measure is that the compressed air nail gun is moved to a locked state in which no

drive-in process can be triggered.

Compressed air nail gun according to any one of claims 1 to 11, wherein the

compressed air nail gun can be operated in a contact triggering operation and in a

19938198_1 (GHMatters) P117953.AU



05 Jun 2023

2020300007

-25 -

single triggering operation and the safety measure is that the compressed air nail gun

is moved from the contact triggering operation to the single triggering operation.

13. Compressed air nail gun according to any one of claims 1 to 12, wherein the
compressed air nail gun has a locking sleeve , which is movable between a locked
position and an open position, wherein the locking sleeve shuts off a connection
between a main control line and a control valve in the locked position and opens it in

the open position.

14. Compressed air nail gun according to claim 13, wherein the pressure in the control

volume is applied to the locking sleeve .
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