| Inproved device for the renote control of a fire arm The invention
concerns an inproved device for the renote control of a fire arm A device
for the renote control of a fire armgenerally Q5 consists of an
all-directional turret head to be nounted for exanple on a vehicle or on a
fixed or nobile carriage and which conprises a pintle carrying a frame
which serves as a fixing support for the fire armand which is suspended
in an upward tilting manner in said pintle of 10 the turret head. In order
to point the fire armin the direction of a target, the swiveling of the
turret head is controlled by an azinmuth notor and the inclination of the
frame and thus of the fire armis controlled by an O 15 el evati on notor.
For the renote control of the fire arm the device is provided with a
canmera whose aimng axis is orientated in the direction of the barrel of
the fire arm Said canera is nounted on the device in such a manner that 20

it foll ows Iﬁ;%%o%\éle'%@ti%e(ﬁfotﬂqeckﬂcé Rt SORLAl lRd Pyes Lhe,gperator, which
enabl es th id controls,

and to aimat the 2 target through a reticule visible on screen. The screen
and the renote control of the operator may be
The invention concerns an improved device for the remote

control of a fire arm.

A device for the remote control of a fire arm generally
5 consists of an all-directional turret head to be mounted
for example on a vehicle or on a fixed or mobile carriage
and which comprises a pintle carrying a frame which
serves as a fixing support for the fire arm and which is
suspended in an upward tilting manner in said pintle of

10 the turret head.

In order to point the fire arm in the direction of a
target, the swiveling of the turret head 1is
controlled by an azimuth motor and the inclination of
the frame and thus of the fire arm is controlled by an

C) 15 elevation motor.

For the remote control of the fire arm, the device is
provided with a camera whose aiming axis is orientated

in the directicon of the barrel of the fire arm.

Said camera i1s mounted on the device in such a manner that
20 it follows the movements of the fire arm, controlled by
the operator, which enables the operator to localize the

target on a screen, via saild controls, and to aim at the



situated at a distance fromthe turret head, which nmakes it possible to
control the fire armfroma distance. 5 The effect of gravity on a fired
projectile results in that the projectile follows a curved ballistic
trajectory, which nmakes it necessary to raise the axis of the fire armin
relation to the aimng axis. Ballistic conpensation as a function of the
firing 10 distance is necessary to guarantee a good firing precision. Said
ballistic conpensation is also known as super elevation. Devices whose
canera is made in one piece with the frane are already known, which results
in that the 15 novenents of the canmera are entirely synchronized with the
novement s dfandrt fikreougm suppoicedeby isiélier ame scriars, the canera and the
fire armare raised by one and the same notor. A disadvantage of these
devices is that, when the firing 20 angle is high, for exanple when the
firing di stlanRcesdéfechon@d e bakhbséi eon@iRENSSE | PR MY Jr@IW hdy t Bat the
target is no longer visible on screen for the operator, which has for a
resul t thatS¥iudtRf breoredivémpncy npreki sbe jtfurkrt | hpadsi bihd.cipon@s¢pces
whereby th rane t bus f i r I rai sed_by. i Lst notor,

wher eas thgji ner%f?ged?#eg%ggrcqug%%g%%%g,g?%dg%%ﬁ en%l%%%%%gare al ready
known as

5 The effect of gravity on a fired projectile results in
that the projectile follows a curved ballistic
trajectory, which makes it necessary to raise the axis of

the fire arm in relation to the aiming axis.

O

Ballistic compensation as a function of the firing
10 distance is necessary to guarantee a good firing
precision. Said ballistic compensation is also known as

super elevation.

Devices whose camera 1is made 1in one piece with the
frame are already known, which results 1in that the
15 movements of the camera are entirely synchronized with
the movements of the fire arm supported by the frame.

Thus, the camera and the fire arm are raised by cne and

@

the same motor.

A disadvantage of these devices is that, when the firing
20 angle is high, for example when the firing distance is
long, the ballistic compensation may result in that the
target is no longer visible on screen for the operator,
which has for a result that firing becomes very

imprecise, 1f not impossible.

25 Devices whereby the frame and thus the fire arm are



well. 5 A device of this type is disadvantageous in that it is relatively
conpl ex, heavy and expensive, and in that its maintenance costs are
relatively high. The invention ains to remedy one or several of the
above-nmenti oned di sadvantages and to provide a device 1,..1 10 for the
renote control of a fire armwhich allows for a good firing precision and
whose construction is relatively sinple’ According to the invention, this
aimis reached by an inproved device for the renote control of a fire arm
15 which conprises a turret head which can be pointed in all directions,
controlled by an azimuth notor; a frane for fixing the fire armwhich is
suspended iTRbFEdpRar @ Firstngor@ihervharaapi rtle ohnekai s paidirettedid

turret  head, a siabijng camEd,ceR0eet efoLg.a seceen displaying g 20

sighting retlcul e] @ singl i On not or contro evati oii®of the
frame and tdelanera; a renpte control to control the azimuth notor and the
el evation notor; one or several sensors to determine the orientation of the
frame and/or of the canera and a 25 ballistic cal culator connected to said

sensorsst o  cabgukat & and,cantrol, the supersel gvagkonof; f heyptrang as, a
function of the I nformation frcﬁé%he sensors and ?%gﬁsdfétaﬁc%%Of thgS
target, charakieivzéd ioombatxtheheamsr aands expeasibye t hanabove- nehtitoned

el evation notor_and_in . .
1ts malntenance costs are relatively high.

The invention aims to remedy one or several of the
above-menticned disadvantages and to provide a device
(N 10 for the remote control of a fire arm which allows for a
good firing precision and whose construction is relatively

simple.

According to the invention, this aim is reached by an
improved device for the remote control of a fire arm,

15 which comprises a turret head which can be pointed in all
directions, controlled by an azimuth motor; a frame for
fixing the fire arm which 1is suspended in an upward
tilting manner in a pintle which is part o¢f said turret
head; a sighting camera connected to a screen displaying a

. 20 sighting reticule; a single elevation motor to
control the elevation of the frame and the camera; a
remote control to control the azimuth moteor and the
elevation motor; one or several senscrs to determine the
orientation of the frame and/or of the camera and a

25 ballistic calcuiator connected to said sensors to
calculate and control the super elevation of the frame as

a function of the information from the sensors and the
distance of the target, characterized in that the camera

is driven by the above-mentioned elevation motor and in



4 that the frane can be inclined in elevation in relation to the camera,
whereby said frame is driven by the elevation notor via a super el evation
jack placed between the frame and the notor, whereby the super 5 elevation
of the frane is controlled by the elongation of said jack, calcul ated by
the ballistic calculator. The canera and,the frame are thus driven

si nul taneously by one and the sane el evati on notor, whereas the super

el evation of the frane is obtained by neans of an el ongation of the super O
| Q el evation jack which is placed between the el evation notor and the franme

and thus al so between the canera and the frame, so as to obtain a shift
bet ween t he-etevationt 6RMEheC@Bner ARAL1IRRE dletSHBHEINthe FLEAREIOM this

manner, thedaiged ROshdioN olndiepganetaqand Lije LS rak3ednroplti gncor the
frame are uncoupled so to say, IC I's advantageous in that t oper at or
can al ways skevihiont amgétoron sicx eem, wheeeas dlevdblibnst ijacdal gplater has

t he possiq%lét% to %Btroguce t he necessary s%?er el evatjon og the frane as
a function Bt YHg"di St'&nce 6" hé™ rS&F? GV?% %mpt%%?rﬁ Vantage BPP&Tdevice
accordi B to dhge i BMESd 0BhES Fidife I elatdyr shLMPLLCIKY @het el 6gstRYGE T ON
of the device and its conponents, which is advantageous as far as price and
mai nt enanceo Lozt sdaf eckoncednad 2 twidt houttheo ingrldrisdiing dalleulfatkmg preci sion
however .

The camera and the frame are thus driven simultaneously by one

and the same elevation motor, whereas the super elevation of

the frame is obtained by means of an elongation of the super
<:> 10 elevation jack which is placed between the elevation motor and

the frame and thus also between the camera and the frame, so

as to obtain a shift between the elevation of the camera and

the elevation of the frame.

In this manner, the raised position of the camera and the
15 raised position of the frame are uncoupled so to say, which
is advantageous in that the operator can always see the
target on screen, whereas the ballistic calculator has the
possibility to introduce the necessary super elevation of

the frame as a function of the distance of the target.

20 Another advantage of a device according tc the invention is
the relative simplicity of the construction of the device and
its components, which is advantageocus as far as price and
maintenance costs are concerned, without compromising the

firing precision however.

25 According to a preferred embodiment of the invention, the
elevation motor is situated on cne side of the frame, whereas

the camera 1s situated on the other side of the frame,



25 According to a preferred enbodi nent of the invention, the elevation
notor is situated on one side of the frane, whereas the canera is situated
on the other side of the frame, 5 whereby the canmera is coupled directly to
the el evation notor by neans of a mechanical coupling in the formof a
bridge between the elevation notor and the canera, thus avoiding to

di srupt the supply and ejection of the ammunition. 5 Said nechanical bridge
is preferably nounted under the frane so as to sinplify the nounting of the
fire armon the franme, as well as its disnmounting. For clarity's sake, the

foll ow ng exanples of an O 10, enbodi nent of an inproved device according to
the inventVRRTFDY the Famere tontreblest Hustdvalm &P cde¥RbiPediPieiealt er

as an exanphe QBLKsWAMO! nBEhAGIcA] MbALI NS | BrdfbhaYoril LR EMSL afige O

t he acconpanying draw ngs, In M%I 15 figure 1 1s a view In perspective
of a devi cebetaotor dilng ebevdeldmveritdromarfdrthdecarnsmst,e Cor ravoicfing #fare

arm nmounted_in tQﬁ evice; figure.2 is an | oded view of the part
i ndi cated CSHPFES Fns??%ﬁ¥égT{eﬁﬁc%?ﬁﬁﬁg?ggféaﬁmgP%E}%ﬁwﬁ lar to that in
figure I but in which sone parts have been omtted; :
Said mechanical bridge is preferably mounted under the
frame so as to simplify the mounting of the fire arm on

the frame, as well as its dismounting.

For «c¢larity’s sake, the following examples of an
C) 10  embodiment of an improved device according to the
invention for the remote contrel of a fire arm are
described hereafter as an example only without Dbeing
limitative in any way, with reference to the accompanying

drawings, in which:

15 figure 1 1s a view 1in perspective of a device
according to the invention for the remote control of a

fire arm mounted in the device;

figure 2 is an exploded view of the part indicated
O by F2 in figure 1;
20
figure 3 is a view similar to that in figure 1, but in

which some parts have been omitted;

figure 4 represents the part indicated by F4 in

25 figure 3;

figure 5 is a view of the image on the sighting



figure 4 represents the part indicated by F4 in 25 figure 3; figure 5is a
view of the image on the sighting 6 screen; figure 6 is a viewsimlar to
that in figure 5, but for an inclined position of the device according to
5 the invention; figures 7 and 8 show views simlar to that in figure 6,
but at different aimng stages. Figure 1 _represents an inproved device 1
according 0 10 to the invention for the renote control of a fire arm 2,
which is a machine gun in the given exanple. The device 1 conprises a turret
head 3 which can be pointed in all directions, provided with a bearing 4
for mounting the turret head 3 on a vehicle or any 15 other basis and which
enabl es the turr®tTf€8d 3 to rotate round an axis X-X, controlled by an
azimuth notor 5. The turret head 3 conprises a pintle 6 in which the frane
7 is suspended in an upward tilting manner 20 round an axis Y-Y' by neans
of two hinge poiligul: Asisepr estavedimilfeigure 2hathdrf rébheuie sépvémtas a
support for fixgﬁg:the fire arm?2 on,the device 1 apnd.in this case
conprises a cra 9 %hﬁfﬁ’ PPSHOLePhIY t bR sty 5T Jaraedihe fvement

of the fire armghd nidhdtcion;

figures 7 and 8 show views similar to that in figure

6, but at different aiming stages.

Figure 1 represents an improved device 1 according
C)' 10 to the invention for the remote control of a fire arm 2,

which is a machine gun in the given example.

The device 1 comprises a turret head 3 which can be
pointed in all directions, provided with a bearing 4
for mounting the turret head 3 on a vehicle or any
15 other basis and which enables the turret head 3 to
rotate round an axis X-X', controlled by an azimuth motor

5.

The turret head 3 comprises a pintle 6 in which the
C} frame 7 1is suspended in an wupward tilting manner

20 round an axis Y-Y' by means of tw¢e hinge points 8.

As represented in figure 2, the frame 7 serves as a
support for fixing the fire arm 2 on the device 1 and in
this case comprises a cradle 9 which makes it possible to
stop and guide the movement o¢f the fire arm 2 in the
25 axial direction in a known manner, since we know that the
fire arm 2 tends to recoil as a result of the reactive

forces of the propulsion gases of the fired ammunition.



25 axial direction in a known manner, since we know that the fire arm?2
tends to recoil as a result of the reactive forces of the propul sion gases
of the fired ammunition. 7 The fire arm2 is nounted with its receiver 10
on the frame 7 and is protected by neans of two protection caps 11 and 12.
An el evation notor 13 is nounted on the turret head 3, 5 preferably in an
arnmored framework 14 situated on one sigde of the frame 7. A sighting canera
15 is provided in an arnored framework 16 on the other side of the frame 7,
enabling the operator to visualize the target, whereby the canera 15 or the
10 framework 16 is connected directly to the output shaft of the el evation

notor 13 vi,a a chanjcal ., coupling 17, for ex le in.the formof a

nechani cal fhﬁiggggMﬁ%ﬁ,%rﬁ?hgm _§§Qﬁw?ﬁ8f% ré?F%ﬁﬁﬁfuﬁéqDQhéheframa

7. 15 As a g t7 the alLveied-gosit atdeceamRica daiot Sct dbh eebby

controlleddgg the el evation notor 13. The frame 7 on the other hand, is also
r

directly c i ekl O by the same el evation nmotor 13 as nentioned above,
but indirectly by neans of an electric super 20 elevation jack 18 situated
at right angles to the axis of the elevation notor 13 which coincides with
the above- rant Edpedtebavatdtosr axizs ¥s Ymoamdcsi tgat athaat tdrret head 3,

5 preferably in an armored framework 14 situated on one

aide of the frame 7.

A sighting camera 15 is provided in an armored framework

16 on the other side of the frame 7, enabling the operator

() to visualize the target, whereby the camera 15 or the
10 framework 16 1s connected directly to the output
shaft of the elevation motor. 13 wvia a mechanical

coupling 17, for example in the form of a mechanical

bridge which, in the case of the figures, goes under the

frame 7.

15 As a result, the elevated position of the camera 15 is

directly controlled by the elevation motor 13.

The frame 7 on the other hand, is alsc directly controlled

C) by the same elevation motor 13 as mentioned above,
but indirectly by means of an electric super

20 elevation jack 18 situated at right angles to the

axis of the elevation motor 13 which coincides with

the above-mentioned elevation axis Y-Y' and situated at a

distance from said axis Y-Y'.

The sighting camera 15 1is connected to a screen 20
25 displaying the target 21 as well as a sighting reticule 22

via wiring 19 or via a wireless connection of the RF type



di stance fromsaid axis Y-Y' . The sighting canera 15 is connected to a
screen 20 25 displaying the target 21 as well as a sighting reticule 22

via wiring 19 or via a wirel ess connection of the RF type B or any other
type what soever. The canmera 15 can be situated on the turret head 3 or at a
di stance fromthe latter. A renote contrgl 23 is provided so as to enable 5
the operator to control the novenents of "'the azimuth notor 5 and of the

el evation nmotor 13 so as to direct the camera 15 and the frame 7 towards
the target 21. C The renpte control 23 nay be a bidirectional control
24, for exanple, provided with a trigger 25 to 10 control the firing.
renmote cont?ol2®8 PshebnheetedaFFEEVRY-or indirectly to the notors 5
13 by nmeans of a controller and a ballistic calculator 26, and to the
arm 2 by means of electric wiring 27 or via a wireless 15 connection.
bal i stic cEHheutamera?2@ 5 scaoupteditaadrel ain seher aurrétsensod s3t ordater m ne

the orientation of the frane

and/ or of the canmera 15, including for

| ever
Sai d
and
fire
The

7
exanpl e a senSbF-2BES §I@F Mt nkPth8Tazi nuth of the turret head 3, a 20
29 to determne the elevation of the canera 15, a sensor 30 to
determine the roll angle R of the turret

sensor

10

15

20

25

A remote control 23 1is provided so as to enable
the operator to control the movements of the azimuth
motor 5 and of the elevation motor 13 so as to direct the

camera 15 and the frame 7 towards the target 21.

The remote control 23 may be a Dbidirectional control
lever 24, for example, provided with a trigger 25 to

contrel the firing.

Said remote control 23 is connected directly or
indirectly to the motors 5 and 13 by means of a
controller and a ballistic calculator 26, and to the
fire arm 2 by means of electric wiring 27 or via a wireless

connection.

The ballistic calculator 26 1is coupled to o¢ne or several
sensors to determine the orientation of the frame 7
and/or of the camera 15, including for example a sensor
28 to determine the azimuth of the turret head 3, a
sensor 29 to determine the elevation of the camera 15,
a sensor 30 to determine the roll angle R of the turret
head 3 and an encoder 31 to determine the elongation L of
the super elevation jack 18, as well as a range finder 32
allowing to measure the distance between the device 1 and

the target 21.



head 3 and an encoder 31 to determine the elongation L of the super

el evation jack 18, as well as a range finder 32 allowing to neasure the

di stance between the device 1 and 25 the target 21. 9 The ballistic

cal cul ator 26 conprises software which nakes it possible to calculate the
super elevation to he provided to the frame 7 by neans of the super

el evation jack 18 as a function of the information 5 obtained fromthe
sensors 28, 29 and 30, fromthe range finder 32 and the control information
fromthe encoder 31. The working of the device 1 is as follows. Wen

ai mng, the caner 5 and the.fire arm re initially directed in, the sane
i recti on. Wrer 5 A RECLED SRPEIISVA Pon §ABR IS SFt BAUE 1 Aa HEUEPal
posi tion. Bysgreansi®f plhes 11808t & €oRLNRh12%e t BRORAIR B ¢ 16T 0SS the
novenent of the azimuth notor 5 and of the elevation notor 13 so as to

position tHee sighevagedamsica ™8 i iz a/ ndpnermeans t A€ t dhget sRpeirs

di spl ayed ¢ sc 20,and_so_as.{ o _positiaon.t reticule 22.0f the
screen 20 6%1%€%£?§?gejggg agSre%?es%ntg nFﬁlPFgufgf E&K?n :ﬁ%ﬁm?ﬁéon

ref erence miskainedprfesentshéheepasidd ong, o2 d henaxizg,offddie baer ebngd of
the fire arm2, whereby the position A is the position when aimng. 20 Wen
the target DHGRT bdd rRPGi FRY @PDLFAS bbgpéﬁéFloﬁbﬁépﬁSt@@eQﬁc§@§ﬁcglat whi ch
the target 21 is situated by

The working of the device 1 is as follows.

When aiming, the camera 15 and the fire arm 2 are

A

initially directed 1in the same direction, whereby the

10 super elevation jack is situated in a neutral position.

By means of the remote control 23, the operator
controls the movement of the azimuth motor 5 and of the
elevation motor 13 so as to position the sighting camera
15 in such a manner that the target 21 is displayed on
15 the screen 20 and so as to position the reticule 22 of
the screen 20 on the target 21 as represented in figure
5, in which the reference mark * represents the position
of the axis of the barrel 33 of the fire arm 2,

- whereby the position A is the position when aiming.

20 When the target 21 is being aimed at, the operator
obtains the distance at which the target 21 is situated by

activating the range finder 32.

The information regarding the distance is transmitted to
the ballistic calculator 26 which calculates the super
25 elevation to be provided to the frame 7 in order to be

able to hit the target 21, and which adjusts the



activating the range finder 32. The information regarding the distance is
transmtted to the ballistic calculator 26 which cal cul ates the super 25
el evation to be provided to the frame 7 in order to be able to hit the
target 21, and which adjusts the 10 position of the fire arm2 by a
correspondi ng elongation of the super %evati on jack 18 so as to obtain a
position of the axis of the barrel 33 which corresponds to the position B
in figure 5. 5 The case of figure 5 corresponds to a situation in which the
axis of rotation X-X of the turret head is vertical, which corresponds to
aroll angle zero. Inr aliiﬁy, the bearing 4 of the turret head is not
always 0 RSIZbRPR, he &XiS X XCSforddithg & r Y adgl € R HLERAHEL NGO

vertical lideZg&tiod U¥ S 19ase, siher adi Usfoenty of ;1 be el @valj onof ¢he
frame 7 by nmeans of the super elevation i1s translated by a novenent of the
axi s of thelairel a3 isialiaon-okr tiheal axpsanef [Eadi bgrtrela pésiwhbohC as
represented in fi[gurg 6 1!'%ﬁgnich result jnnlgi.latergll devi ation error of
azimuth D (GPTHTRCPER 6 (e Ut Post tHdnt b9 he’t arget 21. For this
reason, the ballistic calculator 26 is provided with O azinuth adjusting
means nmeking it possible to adjust the azimuth of the turret head 3 in the
opposi te s@ise s@ess tof 20 igenpensat e€ofroresgendeviadi on ofitiet dgihnmuih and

to align tm%ich the axis of rotation X-¥X' of the turret head is

vertical, which corresponds to a roll angle zero.

In reality, the bearing 4 of the turret head is not always
C} horizontal, the axis X-X' forming a roll angle R with the

10 wertical line Z-Z'.

In this case, the adjustment of the elevation of the
frame 7 by means of the super elevation is translated by
a movement of the axis of the barrel 33 in a non-vertical
plane, leading to a position C as represented in figure 6,
15 which results in a lateral deviation error of azimuth D in

relation to the actual position of the target 21.

For this reason, the ballistic calculator 26 is provided with

(:> azimuth adjusting means making it possible to adjust the
azimuth of the turret head 3 1in the opposite sense so as to

20 compensate for the deviation of the azimuth and teo align the

axis of the barrel 33 to the position E in the vertical plane

Z-7Z' of the target 21, taking into account the wvalue of the

roll angle R as measured by the sensor 30.

As the camera 15 follows the azimuth adjusting movement of the
25 turret head 3, the display of the target 21 moves on the

screen 20 and recedes over a distance F from the position of



axis of the barrel 33 to the position E in the vertical plane Z-Z' of the
target 21, taking into account the value of the roll angle R as neasured by
the sensor 30. As the canera 15 follows the azimuth adjusting novenent of
the 25 turret head 3, the display of the target 21 noves on the screen 20

and recedes over a distance F fromthe Hqsition of Il the reticule 22 in
which the target 21 was aligned before the azimuth adjustnment took pl ace.
The operator then sees a display as illustrated in figure 7. In order to be

able to adjust the divergence F between the 5 display of the target 21 and

the position of the reticule 22, the device 1 preferably conprises azimnmuth
adj ust ment ThHEafSter1ot Ké LBt FRUFR Yhe obrEedeett 2RS GhpsRed tefore &FEnut h

adj ust ment oft.bg (8l Read 3 S9 A4S to restore the position of the
reticule on tlﬁle tar%get 21 as q#Iﬁ%rated in figure 8 10 It is clear that

the azinuth adjustment of the turret head 3 and the adjustnent of the
position of the reticule 22 can be  ,synchronized so as tqQ always maintain

the positi drtSoPPERBLOF ctieUIRESD HA1iFREAY R §etl BT Hat % 18] §69¢%dr that the
super elevation jack 18 can be 15 replaced by other nmeans allow ng for an
upward swivel divergence of the frame 7 in relation to the camera 15. 0 The
i nvention iIr byrdaxr neanise | ehileedot @djle taldwee-didescydrbed Bxaapkesn o@het he
contrary, ny nodi fications can_be de to the, i nproved device _for the
renot e %Ongggﬁlay of E%e target Bl and the posi%ioé“gf é%e reticule 22,
. the device 1 preferably comprises azimuth adjustment means for
the reticule 21 on screen 20, opposed to the azimuth
adjustment of the turret head 3 so as to restore the position

(:) of the reticule on the target 21 as illustrated in figure 8.

10 It is clear that the azimuth adjustment of the turret head 3
and the adjustment of the position of the reticule 22 can be
synchronized s¢ as to always maintain the position of the

reticule 22 on the target 21.

It is also clear that the super elevation jack 18 can be
15 replaced by other means allowing for an upward swivel

divergence of the frame 7 in relation to the camera 15.

() The invention is by nce means limited to the above-
described examples; on the contrary, many moedifications
can be made to the improved device for the remote control

20 of a fire arm while still remaining within the scope of

the invention as defined in the following claims.



20 of a fire armwhile still remaining within the scope of the invention as
defined in the following clains. 12 Cains. 1.- inproved device for the
renote control of a fire arm which conprises a turret head (3) which can
be pointed 5 in all directions, controlled by an azinuth notor (5); a frane
(7) for fixing the fire arm(2) which is, suspended in an upward tilting
manner in a pintle (6) which is part of 'said turret head (3) ; a sighting
camera (15) connected to a screen (20) displaying a sighting C to reticule
(22); a single elevation notor (13) to control the elevation of the frane
(7) and the canera (15); a renote control (23) to control the azinuth notor
(5) and the elevation notor (13); one or several sensors (28,29,30) to
deternmine t rientation of the frame (7) 15 and/or of the canmera (15) and
a baIIistiéﬁgggg%fator (26) connected to said sensors (28,29,30) to
calculate and control the super elevation of the frame (7) as a function
of the infarmatjon fromthe sensors and the  distance_of the target (21),

characperifed'i¥mﬁ¥ﬁﬁe@hge§6C$a§€Fa1¥E3)r?%PEﬁiG@Ht59ltﬁé‘ébd@kﬁ%eﬁfmoned
ol evat i on s NP e R 15 ) B & % B P €% ven
by the él evati®hlnotiore¢i8pnei,a eonsupeén eel evat bon §athu{i8noglcaceds bet ween
the frame g])frame (7) for fixing the fire arm (2) which is
suspended in an upward tilting manner in a pintle (&)
which is part of said turret head (3); a sighting camera
{15) connected to a screen (20) displaying a sighting
C} 10 reticule (22); a single elevation motor (13) to control
the elevation of the frame (7)) and the camera (15); a
remote contrel (23) to control the azimuth motor (5) and
the elevation motor (13} : one or several senscrs
(28,29,30) to determine the orientation of the frame (7)
15 and/cr of the camera (15) and a ballistic calculator
(26) connected to said sensors (28,29,30) to calculate
and contrcl the super elevation of the frame (7) as a
function o©of the information from the sensors and the
distance of the target (21), characterized in that the
20 camera {15) 1is driven by the above-mentioned elevation
(}' motor (13} and in that the frame (7) can be inclined in
elevation in relation te the camera {15), whereby said
frame (7) is driven by the elevation motor (13) via a
super elevation jack (18) placed between the frame (7)
25 and the elevation motor (13), whereby the super elevation

of the frame (7) is controlled by the elongation of said

jack (18), calculated by the ballistic calculator (26).

2.- Device according to claim 1, characterized in that the

super elevation jack (18) is situated at right angles to



25 and the elevation notor (13), whereby the super elevation of the frane
(7) is controlled by the elongation of said jack (18), calculated by the
ballistic calculator (26). 2.- Device according to claiml1, characterized
in that the super elevation jack (18) is situated at right angles to 13
the axis (Y-Y') of the elevation nmotor (13) and at a distance fromsaid
axis (Y-Y'). 3.- Device according to clalm 1 or 2, characterized in that
the el evation nmotor (13) is directly coupled to the 5 canera (15) by neans
of a mechani cal coupling (17). 4.- Device according to claim3,
characterized in that the elevation motor (13) is situated on one side of
the franme ¥%, afiér eddtheé caferd§ 19lav@tEiduatedadn thé)o atferasi de of

the frame (QQSE%QQeiP{&P%%dbhﬁxﬂ§cﬁ@@' al 10 coupling (17) is formed of a

bridge between the elevation notor (13) and the canera (15). 5.- Device
according to claim4, characterized in that the super elevation jack (18)
is mounted between the nmechanical bridge (17) and the frane (7). 15 6. -

Devi ce accor di ngeVd 8 afRF2r6r Y, thafdcidrize@h n?r t RARUHE Sekhefi éa

bri dge (17)¢99es cwader g fddRorbf) (A.3) Deyi egrae_ﬁquicr&glﬁl%@%%%eof the
preceding clains, characterized in that it is provided wth a sensor to 20

det erni Be tdwmeok| (Bngllky (Rpané vheat mecbenhead @®upling (17).

4.- Device according to claim 3, characterized in that the
elevation motor (13} dis situated on one side of the

frame (7), whereas the camera (15} 4is situated on the

() other side of the frame ({7} and in that the mechanical
10  coupling (17) is formed of a bridge between the elevation

motor (13) and the camera (15).

5.- Device according to claim 4, characterized in that the
super elevation Jack (18) is mounted between the

mechanical bridge (17) and the frame (7).

15 6.- Device according to claim 4 or 5, characterized in
that the mechanical bridge (17) g¢goes under the frame

(7) -

7.— Device according to any cone of the preceding claims,
characterized in that it is provided with a sensor to
20 determine the roll angle (R) of the fturret head (3)
and with azimuth adjusting means making it possible
to adjust the azimuth of the turret head (3) so as to
compensate for the azimuth deviation (D) of the frame
(7) resulting from the super elevation of the frame (7)

25 when the roll angle (R) of the turret head (3) is not zero.



and with azinuth adjusting nmeans nmaking it possible to adjust the azinmuth
of the turret head (3) so as to conpensate for the azinuth deviation (D) of
the frame (7) resulting fromthe super elevation of the frame (7) 25 when
the roll angle (R) of the turret head (3) is not zero. 14 8.- Device
according to claim7, characterized in that it conprises azinuth adjusting
means for the reticule (22) on the screen (20) opposed to the azinmuth
adjustnment of the turret head (3) so as to conpensate for the 5 azimuth

adj usting novenent of the turret head (3) in order to maintain the position
of the reticule (22) on the target (21). 9.- Device according to any one of
t he precedithg cPavhee aeparddneritied-lianim hat Fharscpesvizist wmt hhatr drige

find : di_st. . [ h I, [ d
and whi ch 1< EBRIGE oa T TRE baF Il £ dal DEFADr T28) ThoCalEGIGEa h

super el evati®dn. od0theDevire@raccrl di digpdoedny cORte0fa 4 NfuPH esafuBgmeha ns,
characterized in that the super_elevation jack (18) is 15 provided with an

encoder (39 whith i c6Hnect t d Ahe F9al Fisst £& caPERRASGTS 261 o Hikansmi t
the informalign. ¢ egﬁigé?%nﬁhﬁogle%l%ﬂ@t |O%n_tq.fe t éc kndd8) (31lin BeWGe

according to any one e precedi ng clains, aracterized in that the
super el evatd omgiaddai(ril8)hies p2@ipmdwh obfa shabitdtzatube s§Xi)emcof the fire

arm (2). target (21).

9.- Device according to any one of the preceding claims,
characterized in that it is provided with a range finder
C} 10 (32) to measure the distance at which the target (21) is
situated and which 1s connected to the ballistic

calculator (26) to calculate the super elevation.

10.- Device according to any one of the preceding claims,
characterized in that the super elevation jack (18) is
15 provided with an encoder (31) which i1s connected to the
ballistic calculator (26) to transmit the informatiocn

regarding the elongation of the jack (18).

11.- Device according to any one of the preceding claims,
C) characterized in that the super elevation Jjack (18} 1is

20 part of a stabilization system of the fire arm (2}.



