EP 0 262 811 A2

Europdisches Patentamt

®

0’ European Patent Office

Office européen des brevets

®

@ Application number: 87307764.8

@ Date of filing: 03.09.87

0 262 811
A2

@ Publication number:

EUROPEAN PATENT APPLICATION

@ int. ¢4 F41G 1/54

The title of the invention has been amended
(Guidelines for Examination in the EPO, A-llI,
7.3).

®) Priority: 03.09.86 GB 8621245

Date of publication of application:
06.04.88 Bulletin 88/14

Designated Contracting States:
AT BECHDE ES FR GB GR IT LI LU NL SE

@ Applicant: SCHLUMBERGER ELECTRONICS
{U.K.) LIMITED
124 Victoria Road
Farnborough Hampshire GU14 7PW(GB)

@ Inventor: Barnes, Keith
3 Ayot House Ayot St. Lawrence
Welwyn Herts AL6 9BP(GB)

Representative: Holt, Michael
Schiumberger Electronics (UK) Limited 124
Victoria Road
Farnborough Hampshire GU14 7PW(GB)

@ Tool for the adjustment of weapon sights.

@ The present invention provides a method of
zeroing a weapon by sighting a graticule placed in a
fixed relationship fo the weapon and adjusting the
weapon sight such that a point on the graticule is
sighted which has previously been established as a
point at which the weapon is zeroed.

For a rifle, the graticule is provided by a projec-
tor engageable with the rifle barrel, the point of
zeroing being predetermined by a previous sighting
of the same projector after conventional zeroing.

The present invention provides a method of
zeroing a weapon in the field without recourse to a
gunnery range, or even a firing of the weapon.
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1 0 262 811 2

IM#ROVEMENTS IN OR RELATING TO WEAPON AIMING AIDS

This invention relates to weapon aiming aids
and to methods for aiding the aiming of weapons,
and in particular to aids and methods aliowing
weapons, such as rifles and other sightable weap-
ons, to be aimed.

A sightable weapon cannot be effectively used
until it has been zeroed, that is until the sight has
been adjusted so that a correctly sighted target will
be hit if the weapon were fired; a zeroed weapon is
therefore compensated for a number of factors
which affect fall of shot. Generally each marksman
handles a weapon in a particular but repeatable
way in terms of behaviour as a round is fired. Such
behaviour results in an aiming offset which must be
made so that the weapon is aimed not directiy at
the target, but at a point that will result in a target
hit when marksman's behaviour is taken into ac-
count. To accurately and repeatedly provide the
required offset, the weapon sight is adjustable to a
position where sighting the target provides the re-
quired offset.

Heretofor, zeroing has been achieved by firing
some rounds at a target on a firing range with the
weapon aimed at the target. The fall of shot at the
target is then inspected, and the sight adjusted and
re-adjusted until the weapon, when sighted at the
target provides an accurate hit.

Whilst the above procedure allows a weapon to
be correctly zeroed, a number of disadvantages
are apparent. A firing range and the firing of live
rounds are required. This is both inconvenient,
costly, and wasteful in that live rounds are gen-
erally a scarce resource, better employed for train-
ing and practice. Weapons should be zeroed each
time a sight is changed (for example a day sight is
replaced with a night sight), which in some oper-
ational environments, may be a regular exercise.
Sights cannot be changed and zeroed when an
operation has already commenced and range ac-
cess is denied. A further disadvantage is that a
weapon once zeroed by a particular marksman
cannot be used by ancther marksman until a fresh
zeroing can be performed.

According to one aspect of the present inven-
tion a method for aiding the aiming of a sightable
weapon includes the steps of placing a graticule at
a viewable position known with respect to the
weapon in front of the weapon sight.

sighting the gracticule with respect to the sight,
and adjusting the sight to a predetermined position
being that at which the weapon is zeroed.

Preferably said predetermined position is es-
tablished by the steps of sighting the graticule with
respect to the sight,

adjusting the sight to a reference position on the
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graticule at which the sight is boresighted to the
weapon,
independently zeroing the weapon, and
re-sighting the graticule to establish said pre-
determined position.

According to a further aspect of the present
invention a weapon aiming aid for aiding the aiming
of a sightable weapon includes means for placing a
graticule at a viewable position known with respect
to the weapon in front of the weapon sight,

such that the graticule is sightable with respect
to the sight, and the sight is adjustable to a pre-
determined position, being that at which the weap-
on is zeroed. ’

Preferably the graticule includes a reference
mark at which the sight is boresighted to the weap-
on. Advantageously, the graticule comprises a grid
structure symmetrically disposed about the refer-
ence mark. In a preferred arrangement, the grid
siructure is made up of a labelled coarse grid
position, having within it a finer grid portion fo
permit further resolution. For preference, the
coarse grid portion is viewable by the unaided eye
for use with iron sight, and the further grid portion
sufficiently fine for use with telescopic or other
magnifying sights.

Advantageously, a graticule image is projected
for viewing and preferably collimated so that accu-
racy is independent of the fore and aft position of
the graticule with respect to the weapon.

Preferably graticule position is established by
means which co-operate with the weapon barrel
advantageously in the form of a spigot rod of
diameter equal to the internal diameter of the
weapon to be sighted and includes clamping
means for clamping the graticule at a known height
with respect to the spigot, preferably in the form of
an extension arm which in use extends vertically
down from the graticule position and has a pre-
cisely positioned slot engageable with the spigot so
that it may be accurately clamped such that the
graticule is in said known viewable position. Ad-
vantageously the extension arm carries a number
of grooves, each positioned appropriate to the
zeroing of a different weapon type. Preferably the
spigot is retained by the extension arm so that it
may be slid from one groove to another prior to
being clamped in the groove appropriate to the
weapon to be zeroed.

In order that features and advantages of the
present invention may be further appreciated an
embodiment will now be described by way of ex-
ample only and with reference to the accompany-
ing diagrammatic drawings, of which:-

Figure 1 shows a graticule projector,
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Figure 2 shows a zeroing device in accor-
dance with the present invention,
Figure 3 shows a graticule,

Part of an aiming aid is a projector 10 (Figure
1) which is arranged to provide a projection of a
graticule 11 viewable from a sighting position 12. A
graticule pattern (not shown) is formed on a surface
14 of graticule 11 for example by printing onto
glass.

The graticule 11 is externally illuminated by
ambient light falling upon a ground glass plate 15
so that it may be viewed as aforesaid. The light
from the graticule 11 is coliimated by a lens
doublet 16, focussed at the graticule pattern posi-
tion, so that an image thereof appears at infinity.
The projector is conveniently of a generally cylin-
drical form, comprising a barrel portion 17.

Graticule 11 is mounted, for example by bond-
ing. upon a flanged carriesr member 18, which is
moveable within the barret 17. During assembly the
carrier position is first fixed horizontally fore and aft
between retaining annuli 19 and 100 so that a
focussed image of the graticule 11 is viewable from
sighting position 12. Carrier member 18 is fixed in
the vertical plane by means of four set screws in
opposing normal pairs, such as set screws 101 and
102. The screws are adjusted such that a reference
point on the graticule image appears precisely
upon centre-line 103 and then secured in position.
When adjustment is complete, the assembiy is
closed by a cap 104 which also serves to retain
ground glass plate 15. The structure is sealed
against its external environment by virtue of two
'0'-ring seals 105, 106.

A weapon aiming aid 20 (Figure 2), has a
projector 21 of the type described above. The
projector serves to provide a collimated image of a
graticule viewable from a sighting position 22. The
position of the image with respect to the weapon is
defined by an extension arm 23, affixed to the
projector and arranged to extend in use verticaily
from the projector 21, and a spigot 24 clamped
thereto and adapted to enter the barrel 25 of the
weapon. The graticule 26 projected by the projec-
tor 21 is fixed in a known position by virtue of the
clamping of spigot 24 by extension arm 23, which
carries slots, such as slot 27 to precisely locate the
extension arm 23 with respect to the spigot 24 and
thereby with respect to the weapon barrel 26. The
spigot clamp takes the form of a yoke 2B carrying
an end stop 29 and a clamping screw 200 which
serves to grip the spigot 24.

It will be appreciated that groove 201 serves to
precisely locate the height of the graticule 26 with
respect to the weapon such that cenire line 202 of
projector 21 is at a known positional height h above
the weapon barrel 25, being that height which when
sighted placed reference marker 203 at the weapon
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boresight. It will further be appreciated that by
providing a plurality of siots along the extension
arm 23, a plurality of precisely defined positional
heights, being those heights appropriate to place
reference marks 203 as aforesaid at weapon
boresight of a plurality of different weapon types.
Clamp yoke 29 may be easily positioned adjacent
each of the siots by virtue of engagement of a
sprung ball bearing (not\shown) with a guidance
slot formed in an edge of extension member 23,
such as guide slot 204 of slot 27. It will thus be
apparent that with a single piece of apparatus
zeroing of a plurality of different weapon types may
be achieved

To further increase the number of weapon
types, spigots of different diameters to co-operate
with barrels of different bores may be provided. To
facilitate use at night, end cap 205 of projector is
adapted to receive and locate a source of illumina-
tion, such as for example a beta-light torch. A
typical kit carried to allow zeroing in accordance
with the present invention might therefore comprise
a projector and extension arm assembly, spigots of
different bore and an illumination source for night
use. Because such a kit is essentially universal, it
need not be carried individually; one kit between a
group of marksmen being sufficient, even if they
carry different weapon types.

The projected graticule pattern 30 (Figure 3)
comprises a coarse grid portion 31 formed as a
grid of squares and a fine grid portion formed as a
plurality of crosses, such as cross 32, one cross
formed within each square of coarse grid portion
31. The squares of the coarse grid portion 31 may
be identified by labels A to F and 1 to 6 marked as
eastings and northings respectively, the graticules
30 also comprises a centrally disposed marker 33.
The size of graticule 20 when projected is arranged
such that the labels, coarse grid 30 and reference
marker 33 are visible to the un-aided eye to permit
use with an iron sight, whereas the finer grid por-
tion is visible with a telescope sight or other mag-
nifying sight. For example each coarse grid square
might be such as to subtend i/milli-radian and
each square formed by virtue of the crosses might
therefore subtend a half milli-radian. This provides
resolutions of 100mm and 50mm at a typical firing
range distance of 100m as would be appropriate to
an iron sight and a times four telescope sight.

In order that features and advantages of a
weapon invention may be further appreciated, the
operation of a weapon aiming aid in accordance
with the present invention will now be considered in
more detail.
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Before the apparatus of the present invention
can be used to zero a weapon, the compensation
required by a particular marksman for the weapon
type of interest must be established. To achieve
this, the marksman may proceed as follows.

The clamp 28 (Figure 2) of zeroing device 20
is moved adjacent the siot appropriate to the weap-
on type of interest until the ball stop engages. The
spigot 24 appropriate to the weapon bore is se-
lected and clamped in position in siot 201 by
means of clamp 28, and is made to enter barrel 25
such that the device is supported. When extension
arm 23 is vertically aligned it will be apparent that
the projector 21 and hence graticule reference
mark 203 are at a precise distance h above the
barrel 25. It has been found that the device is
insensitive to small errors of vertical alignment and
a simple clip (not shown), is sufficient to maintain a
sufficient degree of vertical alignment. The clip is
preferably of the form which attaches to fire shroud
26 rather than barrel 25. In any event clamping to
the barrel which may cause undesirable loading
and distortion should be avoided.

The spigot rod 24 ensures that the projection
of the graticule is parallel with the axis of the
weapon barrel and the height h is chosen to ensure
that the projection will be visibie within the field of
view of the weapon's sight (not shown). The marks-
man then proceeds to boresight his weapon by
sighting reference mark 203. The sighting device is
now removed from the weapon and the weapon
zeroed, for example by the known method of firing
at a range target, assessing the fall of shot and
adjusting and readjusting the sight until rounds hit
where aimed. Following zeroing, the zeroing device
is replaced on the weapon and the projected grati-
cule viewed. Generally the sight will now be at a
position away from the reference mark, which de-
fines a predetermined position at which the weapon
is zeroed. The position may be identified by means
of the grid. For an iron sight reference will be up to
coarse grid portion 31, "A8" for example being the
top right hand corner. With a magnifying sight
reference will be resoived by the finer grid portion
32, "A6 upper left" now being a reference to the
top left hand corner. By recalling this reference the
marksman may now zerc any weapon of the same
type by use of the zeroing device alone.

To achieve this the device is fitted to the
unzeroed weapon, in the way described above, so
that the graticule is at a known position with re-
spect to the weapon. The graticule is sighted, and
the sight adjusted to a predetermined position by
recalling the reference established as described
above. The weapon has now been quickly, simply
and covertly zeroed dry; that is without firing a
round. The need for a firing range has been avoid-
ed.
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Considering a zeroing kit as referred to above,
it will be apparent that the only parts likely to suffer
damage in operation conditions are the spigot rods.
Even a slightly bent rod would invalidate the
zeroing operation. As a check upon the apparatus
the device may be positioned on a weapon, the
graticule sighted and the sight position noted. The
clamp may then be released and the spigot rod
rotated a fraction of a turn, for example half a turn.
Re-sighting should not result in a changed sighted
position. If there is a change the rod is damaged
and should be discarded.

Parts of the device 20 are preferably fabricated
where possible in light robust material, for examplie
aluminium. Weight may be reduced by cut-outs
and drillings, for example cut out 207 (Figure 2).
Thus load on the weapon barrel is minimized.

In use the device is likely to encounier a wide
range of operating temperatures and thermal ex-
pansion, for example of projector body 21 may act
to introduce error. In accordance with known optical
practice, lens doublet 16 (Figure 1) may be formed
of materials having a temperature/refractive index
characteristic selected to compensate for any such
errors.

Claims

1. A method for aiding the aiming of a sigh-
table weapon including the steps of placing a grati-
cule at a viewable position known with respect to
the weapon in front of the weapon sight,

sighting the gracticule with respect io the
sight, and

adjusting the sight {o a predetermined position,
being that at which the weapon is zeroed.

2. A method for aiding the aiming of a sigh-
table weapon as claimed in claim 1 and wherein
said predetermined position is established by the
steps of sighting the graticule with respect to the
sight,

adjusting the sight to a reference position on
the graticule at which the sight is boresighted to
the weapon,

independently zeroing the weapon, and

re-sighting the graticule to establish said
predetermined position.

3. A weapon aiming aid for aiding the aiming of
a sightable weapon including means for placing a
graticule at a viewable position known with respect
to the weapon in front of the weapon sight,

such that the gracticule is sightable with
respect to the'sight, and the sight is adjustable to a
predetermined position, being that at which the
weapon is zeroed.
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4. A weapon aiming aid is claimed in claim 3
and wherein the graticule includes a reference
mark at which the sight is boresighted to the weap-
on.

5. A weapon aiming aid as claimed in claim 4 5
and wherein the graticule comprises a grid struc-
ture symmetrically disposed about the reference
mark.

6. A weapon aiming aid as claimed in claim 5
and wherein the grid structure is made up of a2 10
labelled coarse grid portion, having within it a finer
grid portion to permit further resolution.

7. A weapon aiming aid as claimed in 6 and
wherein the coarse grid portion is viewable by the
unaided eye for use with an iron sight, and the 15
further gird portion is sufficiently fine for use with
telescopic or other magnifying sights.

8. A weapon aiming aid as claimed in any of
claims 3 {0 7 and inciuding means which co-op-
erate with the weapon barre! to establish the grati- 20
cule position.

9. A weapon aiming aid as claimed in claim 8
and including a spigot rod of diameter equal fo the
internal diameter of the weapon to be sighted and
clamping means for clamping the graticule at a 25
known height with respect to the spigot.
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