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1571  ABSTRACT

An aiming device comprising an aiming control rudder
bar having at least one shaft rotatably mounted in a
fixed frame and urged by a first elastic means to a neu-
tral position. The position of the shaft is associated with
the movements of a line of sight of a target to be
checked in a predetermined relation. A plate is rotat-
ably mounted on said shaft and the plate and shaft are
coupled together through the intermediary of jaws and
a second elastic means of higher strength than the first,
to drive the plate from the shaft away from the neutral
position. The plate can be held by an electromagnetic
lock or the like in any fixed position to keep the shaft
in a frozen position under the action of the second elas-
tic means. The rotation of the aiming control shaft is
thus principally effected against the first elastic means
from the neutral position when the plate is not locked
and against the second elastic means from the freeze
position when the plate is locked in a fixed position.

8 Claims, 2 Drawing Figures
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1
AIMING DEVICE

BACKGROUND

1. Field of the Invention

The present invention relates to an aiming device
adapted to improve the aiming effectivity during transi-
tory disturbances which are detrimental to sighting.

2. Prior art

In target or other tracking operations, the operator or
aimer uses a control stick usually called the rudder bar,
to keep the objective in his line of sight. The action by
the operator on the rudder bar shifts the line of sight by
means of a suitable mechanism which is itself conven-
tional,

According to the design of the aiming stand and more
especially according to that of the mechanism, a set sta-
tionary position of the rudder bar can correspond to a
fixed value of any parameter of the target track, i.e. the
bearing or elevation, or the angular velocity or angular
acceleration of the target. The device according to the

present invention is not restricted to any one of these

particular aiming control arrangements, but it appears
to be most applicable in the case of aiming governed by
the angular velocity of the target.

It frequently happens that during target tracking, a
disturbance may interfere with the aimer’s observation
or even make tracking impossible. Such'a disturbance
can be of an optical nature when the target travels be-
hind some obstacle, such as an airplane, behind a
cloud, or it can be of a mechanical nature, for example
the release of an obscuring gas blast when the aiming
device is used with a weapon coupled to the aiming
stand. .

The course of the target during the disturbance can
then be evaluated by extrapolation of the route previ-
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tic means, the latter means enabling the plate to follow
movement of the shaft from said neutral position, and
temporary locking means for holding said plate in any
fixed angular position to keep the shaft in a position
frozen by the coupling means, under the action of said
second elastic means, the rotation of the aiming shaft
thus being principally effected against the first elastic

. return means from the neutral position when the plate
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ously followed prior to the disturbance. In other words, .

in the case, for example, of a tracking device used for
targets traveling at uniform or slowly variable veloci-
ties, where a particular position of the rudder bar cor-
responds to a definite angular velocity of the target, the
most likely position of the target after a disturbance is
the one resulting from' maintaining the velocity ob-
served just prior to the disturbance and in the same di-
rection.

SUMMARY OF THE INVENTION

The invention is intended essentially to accomplish
such extrapolation by *‘freezing” the aiming control el-
ement, namely the rudder bar, in the position it occu-
pies when the disturbance starts, its fixation being con-
trollable by a spontaneous action of the aimer, or auto-
matically by the disturbance itself, for example by the
firing circuit when the disturbance is due to the dis-
charge by a weapon coupled to the aiming stand. The
invention is also adapted to allow the aimer, neverthe-
.less, to continue operating the control unit despite such
“freezing” when the disturbance inhibits observation
but does not make it impossible. ,

For this purpose, the invention contemplates an aim-
ing device comprising an aiming control rudder bar in-
cluding at least one shaft rotatably mounted in a fixed

frame, the angular position of the shaft being adapted:

to control the line of sight to a target, first elastic means
acting on said shaft to urge the same to a neutral posi-
tion, a plate mounted on said shaft, means coupling
said shaft and said plate in rotation and including sec-
ond elastic means of greater strength than the first elas-
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is not locked and against the second elastic means from
the frozen position when the plate is locked in a fixed
position.

In- this aiming device, the coupling means advanta-
geously - comprises two jaws mounted for rotation
around the shaft and angularly urged towards each
other by the second elastic means until respectively
contacting opposite sides of stop elements secured re-
spectively to said plate and a disk integral with the
shaft.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 diagrammatically shows in perspective view
an aiming device according to the invention, wherein
the aiming control rudder bar comprises two similar
shafts with perpendicular axes of rotation; and

FIG. 2 illustrates in perpsective and partly in cross-
section the various elements individually mounted on
one of the shafts.

DETAILED DESCRIPTION

FIG. 1 shows an aiming device which comprises a
rudder bar 1 of intrinsically conventional design and
including a control stick 2 and shafts 3 and 4. The two
shafts 3 and 4 are mounted in a fixed frame 5 for rota-
tion about two mutally perpendicular axes intersecting
at a point at which the stick 2 is pivotally supported by
a swivel joint 9 in the fixed frame 5. Stick 2 has an ex-
tension 6, beyond the swivel joint 9 which is engaged
in slots provided in respective cradle hoops 7 and 8.
Hoop 7 is integral with shaft 3 and hoop 8 is integral
with shaft 4. The hoops are of circular shape and have
a common center at the swivel joint 9. This assembly
allows decomposition of the movements imparted by
an operator to the control stick 2 into two movements
of rotation transmitted to shafts 3 and 4 respectively.

Next will be described an assembly of elements cou-
pled to shaft 3, a similar assembly being coupled to
shaft 4 and therefore neither discussed nor illustrated.

The assembly is illustrated for shaft 3 in FIG. 1 sche-
matically and with the elements separated to aid in un-
derstanding the invention, whereas in FIG. 2 the com-
ponents are depicted in accurate arrangement.

-In its rotary movements around its axis, the shaft 3 is
subjected to the action of an elastic return means which
urges the shaft to a neutral position indicated at axis
X—X'in FIG. 1.

The elastic return means, in the particular case, com-
prises an assembly of two springs 10 and 11 acting on
a disk 12, integral with shaft 3, along a line of action
which . is offset from shaft 3. The two springs are
mounted on a stem 19 pivotably connected to disk 12
and slidably mounted in a strap 13 attached to the
frame 5. The springs 10 and 11 are compressed respec-
tively between the two side surfaces of strap 13 and two
shoulders 14 and 20 formed on the stem 19.

Mounted behind the disk 12 on shaft 3 are two jaws
15 and 16 rotatable on shaft 3 and the jaws are fol-
lowed by a circular plate 17 also rotatable around the



3,757,597

3

shaft 3. A spiral spring 18 has ends attached to pins re-
spectively secured on the periphery of disk 12 and plate
17. The spring 18 keeps the assembly in position by
clamping the jaws 15 and 16 between disk 12 and plate
17.

Disk 12 and plate 17 are provided on their opposed
faces with respective feelers 21 and 22 extending to-
wards each other parallel to the shaft axis. The feelers
21 and 22 are of square cross-section. The two jaws 15
and 16 receive the feelers and together therewith serve
as a means to drive plate 17 in rotation with disk 12 and
the shaft 3.

For this purpose, there is provided a spiral spring 23
wound around a cylindrical extension of jaw 15 and at-
tached to an anchoring point 24 on the extension and
to a further anchoring point 25 integral with the jaw 16.
Under the action of this return spring 23, the two jaws

15

15 and 16 are angularly urged towards each other and .

in that position abut against the fingers 21 and 22
whereby disk 12 and plate 17 undergo common rota-
tion, the stiffness of spring 23 exceeding that of springs
10 and 11.

The combined movements of shafts 3 and 4 control,
through a suitable conventional mechanism, the move-
ments of the line of sight of an eyepiece of a viewer to
allow the operator to follow the path of travel of a tar-
get. Such mechanism uses the information received by
two primary sensing elements 26, 27 of the angular po-
sition of shafts 3 and 4. The elements 26, 27 are located
respectively at the ends of the hoops 7 and 8 which are
diametrically opposite those carrying the assemblies
already described.

In the embodiment described and according to one
preferred method of operation of the invention, such
mechanism can be constructed to make the angular ve-
locity of the line of sight movement correspond to each
particular position of the control stick 2. It follows that
if shafts 3 and 4 are immobilized in a frozen position,
the line of sight continues following the target in an ex-
trapolated, constant-velocity trajectory equal to that
just prior to the freeze. Such mechanism is entirely con-
ventional and is connected between the eyepiece (not
shown) and the sensors 26, 27, and is not described in
any detail as it forms no part of the present invention.

In normal target tracking, the rotation of shafts 3 and
4 is controlled by the operator acting on stick 2 from
the neutral position against the action of springs 10, 11
until the time of a freeze position or, if there is no
freeze until the stops at the end of compression of the
spring. The “freeze” can be effected by locking the
disk 17, as for example by an electromagnetic device
17a when a disturbance occurs in viewing of the target.
When there is no locking of disk 17 by the electromag-
netic device, the jaws 15 and 16 are kept against feelers
21 and 22. Hence, when shaft 3 turns through angle a,
the disk 17 will turn through a corresponding angle.
When a disturbance upsets target observation, a delib-
erate or automatic control of the electromagnets of the
two freezing assemblies associated with shafts 3 and 4
simultaneously, generate a freeze of the drive. The op-
erator can nevertheless effect a voluntary correction by
exerting a force sufficient to overcome the action of
spring 23 to turn shaft 3 through angle 8. When the
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plates 17 of both shafts 3 and 4 are simultaneously re-
leased when the disturbance is over, the action of
springs 23 and jaws 15 and 16 brings each plate imme-
diately back to the same position as disk 12 at the end
of the freeze, thus taking into account any correction
effected by the operator during the freeze.

The invention of course is not limited in any way to
the specific embodiment described above by way of ex-
ample but rather contemplates all variations and modi-
fications falling within the bounds of the appended
claims.

What is claimed is:

1. An aiming device comprising an aiming control
rudder bar including at least one shaft rotatably
mounted in a fixed frame, the angular position of the
shaft being adapted to control the line of sight to a tar-
get, first elastic means acting on said shaft to urge the
same to a neutral position, a plate rotatably mounted
on said shaft, means coupling said shaft and said plate
in rotation and including second elastic means of
greater strength than the first elastic means, the latter
means enabling the plate to follow movement of the
shaft from said neutral position and temporary locking
means for holding said plate in any fixed angular posi-
tion to keep the shaft in a position frozen by the cou-
pling means, under the action of said second elastic
means, the rotation of the aiming shaft thus being prin-
cipally effected against the first elastic means from the
neutral -position when the plate is not locked and
against the second elastic means from the frozen posi-
tion when the plate is locked in a fixed position.

2. An aiming device as claimed in claim 1, wherein
said coupling means comprises two jaws rotatably
mounted on the shaft, and stop members operatively on
said shaft and on said plate, said second elastic means
acting on said jaws to urge the same into abutment with
respective stop members.

3. An aiming device as claimed in claim 2 wherein
the coupling means further comprises a disk integral
with said shaft, one stop member being on said disk and
facing the stop member on the plate, said first elastic
means actong on said disk.

4. An aiming device as claimed in claim 2 wherein
said second elastic means comprises a coil spring con-
nected to said jaws and extending around said shaft.

5. An aiming device as claimed in claim 2 wherein
said rudder bar comprises two of said shafts mounted
for rotation in two mutually perpendicular directions
and a common stick controlling the respective rotation
of said shafts.

6. An aiming device as claimed in claim 3 wherein
said stop members extend parallel to one another and
to said shaft.

7. An aiming device as claimed in claim 3 wherein-
said first elastic means is connected to said disk at a lo-
cation offset from said shaft to apply a force to said disk
to turn said shaft. ,

8. An aiming device as claimed in claim 3 wherein
the jaws are mounted on the shaft between the disk and
plate, said coupling means comprising spring means
acting on said disk and plate for urging the same to-

gether to clamp the jaws therebetween.
* * * * *
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