
Firearm remote cocking method and arrangement Background. 5 The invention relates to a remote
cocking and charging mechanism for the GDATP MK47 (Striker40) Advanced Lightweight Grenade
Weapon System. The cocking and charging mechanism for the MK47 (STRIKER40) distinguishes
itself to from other weapon systems. The cocking and charging mechanism is installed on the right
hand side of the weapon; and cocking and charging is done by maually pulling the charge handle
bacicwards and away from the weapon, which handle in turn pulls a rope that operates a mechanism
which charges the weapon. The total charge pull for the MK47 is approximately 25 kg, which
corresponds to a pull force of about 50N. Other 15 weapons usually have a cocking mechanism that
consists of a bolt moving in the longitudinal direction. The remote weapon station (RWS) known as
Protector M151, a product of Kongsberg Protech AS of Norway, is a remotely operated weapons
platform equipped with a TV 20 camera or other imaging device, which allows an operator to aim at a
target a weapon attached to the RWS while the operator is in a remote location away from the
weapon, protected from possible threats in the surroundings that are open with respect to RWS. The
Protector M151 RWS includes a remotely operated cocking and charging device, which device is
designed for cocking and charging a type of weapon having a cocking 25 and charging mechanism on
the left hand side of the weapon, such as the mechanism mentioned above having of a bolt moving in
the longitudinal direction. Accordingly, the already existing remote controlled cocking and charging
mechanisms of the Protector M151 RWS cannot be employed for cocking and charging mechanism
the MIC47 (STRIKER40). 30 Rope pull charging and cocking mechanisms are disclosed in
US2386801, US2789466, and US2845001. 



A combined manual and remote, rope pull based charging mid cocking device for a 35 weapon having
a bolt moving in the longitudinal direction is disclosed in WO/2006/056991.  2 US2232631 teaches a
gun charger employing a plurality of cables attached to a single handle by which any or all of a group
of guns may be individually dared of jam or charged. Cables from the single handle to respective
reciprobale breech bolts of respective guns are run over respective sets of pulleys having their axis of
rotation affixed in various locations to a platform, such as an aircraft, to which the guns are mounted.
US2431079 discloses a gun charger installation, the object of which is to eliminate trouble experienced
in operating manually operated chargers on airplane machine guns where the charging cable upon
release of the handle would sometimes whip sufficiently out of line with its associated pulley, as it is
snapped back, to wedge between the pulley and its cage.  US2810325 teaches a gun charger
employing a rope and a set of pulles, wherein the rope is run over a pulley that is moveable inside of
and with a part of the charging mechanism, and wherein the rope is attached to a pulling handle for
allowing the gun to be manually charged. DE675861 discloses a gun charging arrangement employing
a cable or rope being at one end thereof attached to a reciprobale breech bolt of a respective gun, and
at the other end thereof to a pedal to allow the gun to be manually charged by movement of the foot of
the gunner. The cable or rope is run over a pair of pulleys having their axis of rotation arranged in
planes that are in a substantially perpendicular relation to each other. In order to perform the manual
operations required to do the cocking and charging of the MK47 when mounted to the Protector MIS 1
RWS in its present build, the operator must be located in open space immediately adjacent to the
weapon, thereby expopsing himself for possible threats form the surroundings. There is a need for
remote cocking and charging means adapted to allow remote cocking and charging of the MK47
(STRIKER40) weapon mounted on the Protector M151 RWS, without requiring the presence of a
human operater in the open space immediately at the MK47 weapon.  2a According to an aspect of
the invention, there is provided a remote cocking and charging device for a weapon on a weapon
mount, the weapon having a bore axis and a rope actuated cocking and charging mechanism having a
rope end exiting from the weapon, characterised in that it comprises a first rotatable pulley having an
axis of rotation fixedly connected to a first part of the weapon mount and positioned adjacent to and
below a point of exit of said rope from said weapon positioned in the mount, a second rotatable pulley
having an axis of rotation fixedly connected to said first part of the weapon mount and positioned
below and spaced from the first pulley, and a linearly moveable actuator arm having a longitudinal axis
situated substantially in a plane and substantially parallel to said bore axis, said actuator arm at an end
thereof comprising a rope engagement means, the actuator arm being moveable to a retracted
position and to an extended position, the first pulley, second pulley and actuator arm being arranged
so as to allow said rope exiting from said weapon in the mount to extend and run, in sequence, to and
over a part of a circumference of the first pulley, to and over a part of a circumference of the second
pulley, and in a rope pulling force coupling engagement with said actuator arm end.  3 



Further advantageous features of the device as per embodiments of the present invention for remotely
cocking and charging a weapon are disclosed herein.  Embodiments of present invention and varieties
thereof are taught by the following disclosure. In the following, the remote cocking and charging device
according to embodiments of the invention will be described by way of example and by using the same
reference designations for the same elements throughout, and with referrence to the accompanying
drawings, wherein: fig. 1 is a rear view drawing of the MK47 weapon, fig. 2 is a top wiev drawing of the
MK47 weapon, fig. 3 is a schematic side view illustration of an embodiment of a cocking and charging
device according to the invention in a first state, fig. 4 is a schematic side view illustration of the
embodiment of a cocking and charging device according to the invention shown in fig. 1, shown in a
second state, fig. 5 is a photographic perspective view of a realisation of the embodiment of the
cocking and charging device according to the invention illustrated schematically in figures 3 and 4,
shown in the first state, and including the MK47 weapon mounted on the Protector M151 R W S. fig. 6
is a schematic side view illustration of another embodiment of a cocking and charging device
according to the invention, also shown in the first state, and fig, 7 is a schematic side view illustration
of yet another embodiment of a cocking and charging device according to the invention, also whown in
the first state. Technical description  4 known equipped with a manual cocking and charging
mechanism which includes a rope 



attached to a handle that must be pulled back to a predetermined extent in order to complete the
cocking and charging of the MK47 weapon. The rope has a length adapted such that the rope
becomes fully retracted into the casing of the weapon when no pull 5 force is applied to the handle.
The state of the cocking and charging mechanism of the MK47 weapon when no pull force is applied
to the handle is referred to herein as the first state, The invention is illustrated by the accompanying
schematic drawings 3, 4, 6, 7 an 8, all 10 showing in a side view drawing charging devices of the
invention, and parts of the weapon and its accessories. The mount part of the remote weapon station
(RWS) is generally not displayed in any of the accompanying figures. To facilitate a better
understanding of the invention, in figure 3, however, is shown a mount adapter 11 typically being
employed to provide an interface to the attachment means of the weapon 15 as well as to the
attachment means of the RWS, a bracket 10 is identifiable, and the weapon 1 has been provided with
a hatched appearance in order for it to be clearly identified. With reference to figures 3, 5, 6 and 7,
various cocking and charging devices 20 inplementing various features of the invention are illustrated
in the first state, as defined above. That is, the first state corresponds to the state in which the weapon
adapted for manual cocking and charging illustrated in figures 1 and 2 is shown, in which first state the
cocking and charging has not been started or has been fully completed, and in which state no
substantial pull force is applied to the rope of the 25 cocking and charging mechanism of the weapon.
Referring to figures 3 and 4, a first embodiment of the cocking and charging device according to the
invention invention comprises a set of first and second pulleys 6, 7 rotatably mounted advantageously
to a bracket 10 shown in figure 3 only, an elongated 30 linear actuator aim 2 being slideable in a
longitudinal direction and having a third 



pulley 8 rotatably attached to a free end, a rope, string or wire 4, and retainer 3,5 for holding stationary
an outer end of the rope 4. The bracket 10 is advantageously stationary with respect to, and attached
to or forms part of, a mount adapter 11. In other embodiments than those referred to herein for
explaining the present invention, it is 35 evisioned that the bracket 10 be attached to or forms part of
the RWS, or event the weapon itself The linear actuator arm 2 is advantageously slideably supported
by way of supports 9, which supports are attached to the adapter 11, or, optionally, the RWS  5 mount
or the weapon, so as to remain stationary with respect to the actuator arm 2, advantageously also with
respect to the M1K47 weapon. Thus, the supports 9allow the actuator arm 2 to move freely in its
longitudinal direction, while generally restricting the arm 2 from moving in other directions. The
direction of longitudinal movement of 5 the actuator arm 2 is advantageously made to be substantially
in parallell with a longitudinal axis of the weapon, or close to the direction in which the rope may be
freely pulled from the weapon, for the purpose of keeping transveral pull or push force components
transferred between the weapon 1 and the actuator arm 2 to a minimum. The rope, string or wire
advantageously is selected to exhibit flexible properties that are 10 similar to those of the rope
provided with the weapon when adapted for manually cocking and charging the weapon. Upon
emerging and extending from the rear end of the weapon 1, in a backwards direction relative to the
weapon, the rope 4 is arranged to engage with an upper part of an outer surface of the first pulley 6
and extends to rest against the outer surface of the first pulley 6 for between about one fourth to about
one 15 third of its circumference. Next, the rope 4 extends from a rearwards facing part of the first
pulley 6 in a mostly downwards direction to engage with a forward part of the outer surface of the
second pulley 7, and extends to rest against the second pulley 7 for between about one fourth to about
one third of its circumference. Next, the rope 4 extends from a downwards facing part of the second
pulley 7, substantially in a 20 backwards direction relative to the weapon, to engage with an upper part
of an outer surface of the third pulley 8 situated at the rearwards free end of the actuator arm 2.
Extending from its point of engagement with upper part of the outer surface of the third pulley 8, the
rope advantageously extends to rest against against the the outer surface of the third pulley 8 for
between about one third to about one half of its circumference, 25 depending on the longitudinal
position of the actuator arm 2. Next, the rope 4 extends from a downwards facing part of the third
pulley 8, substantially in a forewards direction relative to the weapon, to engage with an upper part of
an outer surface of the 



fourth pulley 3 that is substantially stationary and provided with a rope end retainer means 5. 30 It
should be noted that when the cocking and charging device is in the first state, it is not required for the
rope to be in engagement with the third pulley 8, and that the rope may extend more or less directly
from the second pulley 7 to the stationary pulley 8. In this case, the rope will be caught by the third
pulley 8 by sufficient rearwards movement of 35 the actuator arm 2. Furtemore, the fourth, stationary
pulley 3 may be replaced by a simple, stationary means for anchoring the corresponding outer end of
the ope 4 to the adapter 11, to the weapon 1, the RWS or other part that remain statioanry with
respect  6 to the weapon and the actuator arm 2. Reference is now made to figure 4, showing the
illustrated embodiment of the cocking and charging device of the invention in the second state, in
which second state a 5 substantial pull force is applied to the rope by a substantial backwards linear
movement of the actuator arm 2. An actuator control device is adapted to control the linear movement
of the actuator arm 2, so as to ensure the application of the total charging pull and rope movement
specified for the weapon, and to effect a return movement, in the forewards direction, of the actuator
arm 2 to safely complete the weapon cocking to and charging operation. The backwards and
forewards directions of movement of the actuator arm 2 is illustrated in figures 4, 6 and 7 by the double
ended arrow. According to the embodiment shown in figures 3, 4 and 5, the extent of the rope being
pulled from the weapon by the movement of the actuator arm 2 in the backwards is direction
advantageously is about two times the distance by which the actuator arm 2 is shifted. A further,
additional advantage of the embodiment illustrated by figures 3, 4 and 5, is the ability to minimise the
risk of sticking of the actuator arm 2, obtainable by the possibility of positioning the second pulley 7
and fourth pulley 3 substantially symmetrical relative to the actuator arm 2, thereby substantially
eliminating the 



20 occurrence force components transversal to the longitudinal direction of movement of the actuator
arm 2. Similar advantages are also obtained, considering the forces being developed from firing
rounds from the weapon. Advantageously, the substantially stationary pulley 3 includes a ratchet
device for its 25 coupling to other stationary parts of the weapon system, such as for example the
adapter 11. In the embodiments illustrated in figures 3, 4, 5, and 6, the ratchet device would allow the
pulley to be rotated in only one way, such that by rotating the pulley 3 the rope may be tightened to a
obtain a suitable tentioning of the rope 4, so as to ensure that the rope may not disengage or be
dislodged from the other pulleys. Thus, for the 30 embodiments illustrated in figures 3, 4 and 5, the
ratchet device would allow rotation of the pulley only to be made in a clocicwise direction, while for the
embodiment illustrated in figures 6, the ratchet device would allow rotation of the pulley only to be
made in a counterclockwise direction. Advantageously, the rope terminating retainer 5 constitues a
cylindrical bolt positioned at the rope end in a direction normal to a 35 longitudianl axis of the rope,
thus makes up the termination of the rope, which bolt 5 would be retained by a protruding feature on
the lower fixed pulley 3.  7 Other alternative devices envisioned for providing a tensioning of the rope
are (not illustrated) to provide spring loaded, shiftable axes of rotation of any of the pulleys, a
tensionalble spring device with limited travel connected between the rope 4 and the stationary part of
the system at which the outer end of the rope 4 is to be terminated, and 5 spring loaded pivoting
arrangement of the bracket 10. For tensioning of the rope 4, the actuator arm 2 could be provided with
some telecopic feature with limited travel which in conjunction with a spring providing a force in the
longitudinal direction of the arm would maintain a certain tension of the rope 4 as long as the outer end
of the actuator arm is in some way in engagement with the rope 4. 10 Second and third embodiments
of the invention will now be explained with reference to figures 6 and 7 of the accompanying drawings.
The embodiment of figure 6 is a variety of the embodiment of figures 3, 4 and 5, 



15 wherein the rope end is terminated at the free end of the actuator arm by removal of the freely
rotating third pulley 8 and replacing it by the stationary (i.e. non-rotating) fourth pulley 3. For locating
the fourth pulley 3 having a ratchet device, as explained above, at the end of the actuator arm, it is in a
"flipped" state, thus allowing a winding up of a free end of the rope, such as for providing for a
tensioning of the rope 4. 20 The embodiment of figure 7 is a further variety of the embodiment of
figures 3,4 and 5, and of figure 6, wherein the rope end is terminated directly at the free end of the
actuator arm 2, thereby eliminating third and fourth pulleys 8 and 3, respectively. 25 In respect of the
various embodiments mentioned herein to explain the present invention, an extended version of the
rope of the weapon adapted for manual cocking and charging is employed, in the form of a suitable
rope, string or wire 4, as explained above. 30 Advantageously, a suitable mechenical adapter is
provided to allow a transfer of a drive force as provided by the existing actuatuor means of the the
Protector M151 RWS, to the actuator arm 2 of the cocking and charging device of the present
invention. The required drive force, as well as the correct travel of the actuator arm 2, would be
obtained by a suitably designed mechanical linking means, such as a guided cable or 35 wire, an
arrangement of guided and coupled struts or bars, or some other suitable linking arrangement,
between the existing actuatuor means of the the Protector M151 RWS and the actuator arm 2 of the
cocking and charging device of the present  8 invention. It should be noted that the cocking and
charging device of the present invention may be further developed to an embodiment (not illustrated)
wherein the rope 4 is allowed to extend and run from the rearwards facing side of the first pulley 6 to
the rearwards facing side of the second pulley 7, which in figures 3 through 7 would be in an almost
straight downwards direction, then extend forwards from a downwards facing part of the second pulley
7 to proceed to the end of the actuator arm 2, wherein the actuator aim 2 would be adapted to move
linearly in a forewards direction relative to the position 



10 illusrated in figure 3. This would inply that the supports 9 would be located differently so as not to
restrict the forwards movement of the actuator arm 2. Also, the third pulley 8 may be applied at the end
of the actuator arm 2, with the rope running at againstits forward facing side, and with the rope
terminated at a stationary point as suggested earlier. The cocking and charging action would then
effectively be performed by 15 applying a force to the rope 4 by moving the actuator arm 2 in a
direction opposite of what is the case of the embodiments explained above. Remotely charging the
weapon is done by remotely controlled operation of the linear actuator. The actuator, with a pulley at
the end, will push backwards (left on the figures 20 3 through 7) and put force on the rope. The rope
will in turn, via the weapon's internals, pull the weapon's breech block backwards as the rope itself is
pulled back by the actuator. By controlling the force and length of operation of the actuator, the breech
block will be pulled fully backwards and retained in its rearward position by the trigger mechanism, just
as it normally would if charged by hand via the rope and handle, or by 25 recoil force by firing a live
round. Retaining the breech block in its rearward position depends on the trigger not being pressed.
After a full stroke (back and forth) of the actuator, it will return to its start position, referred to as the
first state. A spring loaded mechanism inside the weapon will recover 30 the extracted rope
automatically, preferably at a rate sufficient to keep the rope against the third pulley 8 on the end of the
actuator at all times.   The cocking and charging device according to the invention allows for easy
mounting of the weapon, as no tools are required to guide the rope over the pulleys and secure the 35
rope's end bolt to the lower, fixed pulley.  9 PatentClaims  



A remote cocking and charging device for a weapon on a weapon mount, the weapon having a bore
axis and a rope actuated cocking and charging mechanism having a rope end exiting from the
weapon, characterised in that it comprises a first rotatable pulley having an axis of rotation fixedly
connected to a first part of the weapon mount and positioned adjacent to and below a point of exit of
said rope from said weapon positioned in the mount, a second rotatable pulley having an axis of
rotation fixedly connected to said first part of the weapon mount and positioned below and spaced
from the first pulley, and a linearly moveable actuator arm having a longitudinal axis situated
substantially in a plane and substantially parallel to said bore axis, said actuator arm at an end thereof
comprising a rope engagement means, the actuator arm being moveable to a retracted position and to
an extended position, the first pulley, second pulley and actuator arm being arranged so as to allow
said rope exiting from said weapon in the mount to extend and run, in sequence, to and over a part of
a circumference of the first pulley, to and over a part of a circumference of the second pulley, and in a
rope pulling force coupling engagement with said actuator arm end. 2.  The remote cocking and
charging device of claim 1, further comprising  a third rotatable pulley having an axis of rotation fixedly
connected to the actuator arm end, and a rope end fixation means being fixedly connected to the
weapon mount and being situated substantially in said plane and at an opposite side of the actuator
arm with respect to the first and second pulleys, the third pulley and the rope end fixation means being
arranged so as to allow said rope exiting from said second pulley to extend and run to and over a part
of a circumference of the third pulley to provide the rope pulling force coupling engagement with said
actuator arm end, and to extend and run to the rope end fixation means. 3.  



The remote cocking and charging device of claim I or 2, wherein the first part of the circumference of
the first pulley faces in a direction substantially opposite to the facing  10 direction of first part of the
circumference of the second pulley. 4.  The remote cocking and charging device of claim 1, 2 or 3,
wherein the first part of the circumferenc of the third pulley faces in a direction substantially opposite to
a Firing direction of the weapon. 5.   The remote cocking and charging device of claim I, 2, 3 or 4,
wherein the rope end fixation means comprises a fourth pulley or cylinder having a ratchet so as to
allow non-return winding up of excess rope on said fourth pulley or cylinder, thereby providing a rope
tensioning means. 6.  The remote cocking and charging device of claim 1, 2, 3 or 4, wherein the rope
end fixation means comprises a bolt adapted to affix the rope end relative to the weapon. 7.  The
remote cocking and charging device of any one of the previous claims, comprising actuator arm
support means fixedly connected to the weapon mount and adapted to facilitate the linear movement
of the actuator arm. 8.  



The remote cocking and charging device of any one of the previous claims, wherin the first part of the
weapon mount comprises a bracket. 9.  The remote cocking and charging device of claim 8, wherein
the bracket is moveably attached to the mount so as to provide a means for adjusting the position of at
least one of the first and second pulleys, thereby providing a rope tensioning means. 10.   The remote
cocking and charging device of any one of the previous claims, wherein the weapon is a MK47
machine grenade gun.  11    The remote cocking and charging device of any one of the previous
claims, comprising a linkage adapted to transfer a force and movement provided by an existing
actuator of a 5 remote weapon station (RWS) to the actuator arm 2. 12. The remote cocking and
charging device of claim 11, wherein the remote weapon station is a Protector M151 RWS. 


