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(71) We, RING SIGHTS LIMITED, a
British Company, of Woodyers, Wonersh,
Guildford, Surrey, do hereby declare the
invention, for which we pray that a patent

5 may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following state-
ment:—

The present invention relates to collimator

10 gun sights. With such collimator sights, light
from a suitably illuminated graticule pattern
or other aiming mark is collimated for pre-
sentation to an eye of the user of the weapon
as an image of the aiming mark at infinity, or

15 at a predetermined distance where appropri-
ate. In one arrangement, the other eye of the
user is free to view the target so that when the
brightness levels of the aiming mark and the
target are correctly balanced, the user will

20 perceive the aiming point super-imposed on
the viewed target. It is also known to provide
various arrangements for presenting both the
collimated light from the image of the aimin
point and light from the target to one or bot

25 eyes of the user simultaneously. A simple
arrangement for doing this which is known is
to provide a partially reflecting concave mir-
ror suitably placed to reflect back to the aim-
ing eye of the user of the weapon light from a

30 device generating the aiming mark. If the
distance between the concave mirror and the
aiming mark device corresponds to the focal
length of the concave mirror, the image seen
in the concave mirror will appear to be sub-

35 stantially at infinity. The user of the weapon
can then view the target field through the
partially reflecting mirror whilst simultane-
ously seeing the image of the aiming mark at
infinity in the mirror. It is usual to ensure that

40 the partially reflecting mirror provides sub-
stantially no deflection to light passing
through the mirror from the target field so as
to minimise any distortion of the target as
seen by the user. Thus, it is known to employ

45 a parallel faced meniscus glass for the par-

tially reflecting mirror with one surface of the
meniscus glass suitably coated to provide the
reflecting surface.

The problem with partially reflecting mir-
ror arrangements of the kind mentioned 50
above, is that simple spherical reflecting sur-
faces such as are commonly used generate
various aberrations in the reflected image of
the aiming mark. These aberrations can be
kept to a satisfactory level by keeping the 55
ratio of the aperture of the mirror to the focal
length as small as possible. However, this has
the drawback of providing a relatively long
arrangement since the device generating the
aiming mark must be at the focal point of the 60
mirror.

Suitable parabolic surfaces could be used
for the reflecting element but these are
expensive. It has been proposed also to
reduce the spherical aberrations produced by 65
the reflecting surface by combining the
reflecting surface with a divergent lens
immediately in front of it. For example, the
divergent lens can be formed with one con-
vex and one concave face and the convex face 70
may be coated to provide the partially
reflecting surface. With a suitable combina-
tion of ratios of curvature of the two faces of
the lens, the spherical aberrations produced
at a predetermined distance from the optical 75
axis can be reduced, in theory, to zero. Mir-
rors of this sort referred to as Mangan mir-
rors, have been known for many years. U.S.
Patent Specification No. 3942901 disloses a
sight employing this technique. As disclosed 80
in Figure 7 of that specification, the partially
reflecting mirror can be made as a doublet
with the reflecting surface at the interface of
the two elements of the doublet. The doublet
as a whole can then be shaped to provide 85
substantially no deflection of light passing
right through the doublet from the target
field to the user of the sight.

According to the present invention, a col-
limator gun sight comprises a partially 90
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reflecting element in the form of a parallel
planar faced doublet glass comprising a
plano-concave lens and a plano-convex lens
joined together at their curved faces which
5 are spherical and of the same radius, and a
layer between the two lenses forming a par-
tially reflecting concave surface, means
defining an aiming mark and positioned so
that an image of the aiming mark can be seen

10 reflected in the surface and superimposed on
a target viewed through the partially reflect-
ing element, and means for mounting the
partially reflecting element and the aiming
mark defining means on a gun such that the

15 line of sight defined by viewing the aiming
mark image through the partially reflecting
element corresponds to the aim of the gun.
The reflecting element of such a sight can be
relatively cheaply manufactured, and has a

20 shorter focal length than the same concave
mirror in air because of the refractive index
of the material of the plano-convex lens. In
addition, for a particular ratio of aperture to
focal length, the spherical aberration due to

25 the mirror is reduced, which, for a given
error, allows the gun sight to be made shor-
ter.

Although the means defining the aiming
mark may be positioned before the reflecting

30 concave surface at a distance so that the
image of the aiming mark appears to the eye
of the user to be at a predetermined distance,
it is normal practice to arrange for the image
of the aiming mark to appear to be substan-

35 tially at infinity.

Conveniently, the partially reflecting ele-
ment is symmetrical about its optical axis
which is arranged at an acute angle to said
line of sight, the aiming mark defining means

40 being transversely spaced clear of the line of
sight. In this way, a clear view is provided of
the target through the partially reflecting
element, although this latter is slightly tilted
to the line of sight.

45 Inasimple arrangement, the means defin-
ing an aiming mark comprise an aiming mark
generator located in front of the partially
reflecting concave surface so that the aiming
mark is reflected directly therein. Then, pre-

50 ferably, said mounting means includes means
for adjusting the line of sight relative to the
aim of the gun when the sight is mounted
thereon, thereby enabling the sight to be cor-
rectly set up to suit the prevailing wind condi-

55 tions and the distance of the target. In one
arrangement said mounting means includes a
rigid carrier carrying both the partially
reflecting element and the aiming mark
defining means, and a base to be fixedly

60 attached to a gun, the carrier being pivotable
relative to the base about an axis perpendicu-
lar to the line of sight, the means of adjusting
including means for adjusting the angle of
the carrier relative to the base about said

65 axis. In anormal arrangement, said pivot axis

would be substantially horizontal when the
sight is attached to a gun which is in the firing
position. It can be seen, therefore, that the
adjustment of the carrier relative to the base
effectively adjusts the elevation of the sight 70
thereby allowing the sight to be set according

to the range of the target. In the above
arrangement, said means for adjusting may
further include means for adjusting the posi-
tion of the aiming mark defining relative to 75
the carrier along a line parallel to said axis of
pivot. Thus, adjusting the position of the aim-
ing mark defining means in this way can be
employed to compensate the sight for win-
dage according to the prevailing wind condi- 80
tions.

In another arrangement, the means defin-
ing an aiming mark comprise an aiming mark
generator and a plane mirror reflecting a vir-
tual image of the aiming mark towards the 85
partially reflecting concave surface. Then the
aiming mark generator may be position adja-
cent the doublet glass, allowing the focal
length of the partially reflecting surface to be
nearly twice as great for the same overall 90
length of sight.

For zeroing, the plane mirror may be
pivotally adjustable about an axis perpen-
dicular to the line of sight and which is sub-
stantially horizontal when the sight is 95
attached to a gun which is in the firing posi-
tion. Also, the aiming mark generator may
be adjustable in position along a line which is
perpendicular to the line of sight and is sub-
stantially horizontal when the sight is 100
attached to a gun which is in the firing posi-
tion.

The layer between the two lenses of the
doublet glass may comprise a partially reflec-
tive coating on the curved surface of one of 105
the lenses. Various partially reflecting coat-
ings are known and may be suitable for this
purpose.

An example of the present invention will
now be described with reference to the 110
accompanying drawings in which

Figure 1 is a lateral elevation of a col-
limator gun sight embodying the present
invention and

Figure 2 is a schematic diagram further 115
illustrating the optical elements of the sight
of Figure 1.

Referring to Figure 1, the sight has a base
10 which is adapted so that the sight can be
mounted on a gun. Various ways are known 120
of fitting sights to guns and any of these may
be employed for the present sight. For exam-
ple, the sight may be fitted on a slide pro-
vided above the breech end of the barrel of
the gun. A rigid carrier 11 is pivoted to the 125
base 10 about a pivot point 12. A threaded
stud 13 is secured in the top of the base 10 so
as to extend vertically, when the sight is in the
operational position on a weapon, through a
hole 14 in the carrier 11. A thumbwheel 15is 130
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screwed on the stud 13 and bears on an upper
surface 16 of the carrier 11 to hold the carrier
at a predetermined angle relative to the base
10. The carrier 11 is pressed firmly against
5 the thumb wheel 15 by means of a spring 17
which tends to rotate the carrier 11 relative
to the base 10 in an anti-clockwise direction.
The spring 17 may be of any suitable form,
such as a leaf spring, coil spring or the like, or
10 an helical torsion spring such as illustrated in
the figure.

At a front end of the carrier 11 there is
secured a frame 18 holding a partially reflect-
ing element 19. At a back end of the carrier

15 11, there is mounted a device 20 for defining
an aiming mark. Various forms of such
devices are well known in the art of col-
limator gun sights and various prior art
devices can be used in this example of the

20 present invention. In each case, the device 20
should provide an illuminated aiming mark,
light from which can be reflected in the par-
tially reflecting element 19. As will be
described later herein the reflecting element

25 19 is arranged to produce a virtual image of
the aiming mark, substantially at infinity
superimposed on the field view seen through
the element 19.

In the example of Figure 1, the aiming

30 mark defining device 20 provides an aiming
mark whose centre point is indicated by the
reference 21. This centre point 21 may be the
centre of an illuminated circle or the point of
intersection of crosshairs or any other suit-

35 able mark. The device 20 is mounted on the
carrier 11 so as to be adjustable in position
along a line parallel with the axis of the pivot
point 12 of the carrier relative to the base 10.
The device 20 may be adjusted in position

40 along this line by rotating a worm gear 22 by
means of a thumb wheel (not shown). The
device 20 can be secured in a selected posi-
tion by means of a locking screw 23.

As will be explained later, the geometrical

45 arrangement of the partially reflecting ele-
ment 19 and the centrepoint 21 of the aiming
mark is such that a line of sight 24 is defined
by viewing an image of the aiming mark 21,
e.g. with an eye 25, as reflected in the ele-

50 ment 19.

Referring now to Figure 2, the partially
reflecting element 19 is formed as a doublet
glass comprising a plano-convex lens 31 and
a plano-concave lens 32. Each of the lenses

55 31 and 32 are symmetrical and have spheri-
cal curved surfaces of common radius. The
lenses 31 and 32 are joined together at their
curved surfaces so that their respective pla-
nar surfaces are parallel with each other. A

60 partially reflecting layer 33 is provided bet-
ween the two lenses 31 and 32 so as toform a
partially reflecting concave mirror when
viewed from the right hand side in Figure 2.
Various materials may be employed to pro-

65 vide the partially reflecting layer 33. For

example, one of the curved surfaces of the
lenses 31 and 32 may be coated with, for
example, silver, aluminium, gold, copper or
chrome. The choice of coating material is
dependent on the colours required to be pre- 70
ferentially reflected and transmitted. The
reflectivity of the surface 33 in relation to the
transmissivity of the combined element 19 is
selected so that the image of the aiming mark
21 as viewed through the element 19 and 75
superimposed on the target field is of a com-
parable brightness with the target field. Gen-
erally speaking, it is desirable for the trans-
missivity of the element 19 to be as high as
possible so that the sight can be used in low 80
ambient light levels. However, then the
reflectivity of the surface 33 must be suffi-
ciently high to provide an aiming mark image
of corresponding brightness. The reflecting
layer 33 may, alternatively, be formed as a 85
multi layer coating of the kind well known in
the optical arts for reflecting light at certain
wave lengths. Such coatings are commonly
made of layers of for example magnesium
fluoride and zinc sulphide. 90

In forming the element 19 the two lenses
31 and 32 are normally joined together by
cementing after the reflecting layer 33 has
been applied to one of the curved surfaces.

It can be seen that the plano-convex lens 95
31 positioned immediately before the par-
tially reflecting surface 33 acts effectively to
increase the focusing power of the concave
mirror. As aresult, the combined element 19
provides a partially reflecting element having 100
a focal length rather shorter than that deter-
mined purely by the radius of curvature of
the mirror surface. In fact, the focal length of
the element can be calculated as the radius of
curvature of the mirror divided by twice the 105
refractive index of the material used for the
lens 31. It will be appreciated that, for the
target field viewed through the element 19 to
be distorted by a minimum amount, the two
lenses 31 and 32 should be made of material 110
having similar refractive indices. Normally,
the two lenses will be made of identical mat-
erials, for example glass.

In order that the device 20 producing the
aiming mark 21 is displaced away from the 115
line of sight 24 between the eye 25 and the
image of the aiming mark, the lens elements
19 has its optical axis slightly tilted relative to
the line of sight 24, so as to bisect the angle
between the line of sight 24 and the straight 120
line between the centre point 21 of the aim-
ing mark and the centre of the element 19.

In a practical example, the element 19 may
be formed of two lenses of glass with refrac-
tive index 1.523. The radius of curvature of 125
the surface 33 may be 286.918 millimetres,
producing focal length of the partially reflect-
ing element approximately 9.195 mil-
limetres. In practice, the centre point 21 of
the aiming mark is positioned 91.64 mil- 130
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limetres from the plane perpendicular to the
line of sight 24 containing the intersection of
the line of sight with the planar face of the
lens 31, so as to produce an image of the
5 centre point 21 substantially at infinity. The
actual diameter of the element 19 is 16 mil-
limetres although the diameter of the clear
region perpendicular to the line of sight 24 is
reduced to 14.5 millimetres. The axial thick-
10 ness of the lens 31 is threc millimetres and
that of the lens 32 is two millimetres making
a combined element thickness of 5 mil-
limetres. The element 19 is tilted relative to
the line of sight 24 by 24° thereby permitting
15 the centre point of the aiming mark to be
positioned 8.22 millimetres off the line of
sight 24, giving a clear view past the device
20 through the element 19.
The example of collimator sight with the
20 dimensions given above is especially suited
for use with a piston or other weapon with a
sight not close to the eye and the residual
errors due to spherical aberration, coma etc.,
in the image of the aiming mark are small in
25 comparison with the other aiming errors
normally encountered with such weapons.
As mentioned previously, the device 20 for
producing the aiming mark may be of any
suitable form. The aiming mark may be pro-
30 duced by reflection of ambient light from the
surface of a graticule or pattern defining the
mark into the aperture of the partially
reflecting element 19. The device 20 may be
designed so that the ambient light is taken
35 primarily from the sky, or from the area of
target e.g. the direction in which the sight is
pointing. Alternatively, an artificial light
source may be employed to illuminate the
reflecting graticule pattern. In all cases, the
40 pattern itself may be lit relative to the back-
ground (dark field) so that it appears as a
bright pattern superimposed on the target
when viewed through the partially reflecting
element 19, or the background of the
45 graticule may belit (light field). The graticule
pattern may be transmissive, rather than
reflective, so as to be illuminated by the
transmission of light from behind the
graticule pattern through the patterninto the
50 aperture of the element 19. Again such an
arrangement may provide a dark or a light
field and the light to be transmitted through
the graticule may be ambient light or light
from an artificial source. In such a transmis-
55 sive arrangement, ambient light from the sky
may be reflected into the graticule by a
totally reflecting surface, or ambient light
may be transmitted to the graticule pattern
by means of a diffusing probe, which may
60 itself be of fluorescent material. When the
graticules are illuminated from an artificial
source, this may be provided by a betalight,
or a light emitting diode, or a filament lamp.
The arrangement may provide for the provi-
65 sion of both ambient and artificial light,

whereby the graticule is illuminated by
ambient light during normal daylight use, but

by artificial light for low ambient light and
night time use. A suitable graticule for use in
the device 20 for producing the aiming mark 70
may be such as described in out copending
Application No 44675/75 (Serial no.
1,497,596). Alternatively, the graticule
arrangement described in our co-pending
Apglication No. 14595/76 (Serial no. 75
1,532,090) may be employed.

It will be appreciated that the mounting
arrangement described in the present exam-
ple and particularly illustrated in Figure 1
effectively enables the sight to be adjusted so 80
that the aiming mark as viewed along the line
of sight 24 correctly designates the target at
which the associated weapon is aiming. The
thumb wheel 15 can be employed to adjust
the elevation of the sight, effectively tilting 85
the entire sight, relative to the base 10, and
the thumb wheel for rotating the worm gear
22 can be used to adjust the lateral position-
ing of the aiming mark to account for win-
dage. Other arrangements may be employed 90
for setting up the sight. For example, the
attitude of the element 19, or of the lens
mount 18 may be adjustable relative to the
rest of the sight.

In another arrangement, the aiming mark 95
defining device may be replaced by a plane
mirror, and the aiming mark generator itself
may be located adjacent the doublet glass 19
and directed towards the plane mirror so that
an image of the aiming mark is reflected into
the doublet glass. The focal length of the
doublet glass can then be nearly doubled.
Also zeroing can be accomplished by making
the plane mirror pivotally adjustable about a
horizontal axis perpendicular to the line of 105
sight (for elevation), and the generator
adjustable in position along a horizontal line
also perpendicular to the line of sight (for
windage).

WHAT WE CLAIMS IS:—

1. A collimator gun sight comprising a
partially reflecting element in the form of a
parallel planar faced doublet glass compris-
ing a plano-concave lens and a plano-convex
lens joined together at their curved faces
which are spherical and of the same radius,
and a layer between the two lenses forming a
partially reflecting concave surface, means
defining an aiming mark and positioned so
that an image of the aiming mark can be seen 120
reflected in the surface and superimposed on
a target viewed through the partially reflect-
ing element, and means for mounting the
partially reflecting element and the aiming
mark defining means on a gun such that the 125
line of sight defined by viewing the aiming
mark image through the partially reflecting
element corresponds to the aim of the gun.

2. A gun sight as claimed in claim 1
arranged so that the image of the aiming 130

100

110

115
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mark appears to be substantially at infinity.
3. A gun sight as claimed in claim 1 or
claim 2 wherein the partially reflecting ele-
ment is symmetrical about its optical axis
5 which is arranged at an acute angle to said
line of sight, the aiming mark defining means
being transversely spaced clear of the line of

sight.
4. A gunsight as claimed in any of claims

10 1 to 3 wherein the means defining an aiming
mark comprise an aiming mark generator
located in front of the partially reflecting
concave surface so that the aiming mark is
reflected directly therein.

15 5. A gun sight as claimed in claim 4
wherein said mounting means includes
means for adjusting the line of sight relative
to the aim of the gun when the sight is
mounted thereon, thereby enabling the sight

20 to be correctly set up to suit the prevailing
wind conditions and the distance of the
target.

. A gun sight as claimed in claim 5
wherein said mounting means includes a

25 rigid carrier carrying both the partially
reflecting element and the aiming mark
defining means, and a base to be fixedly
attached to a gun, the carrier being pivotable
relative to the base about an axis perpendicu-

30 lar to the line of sight, the means for adjust-
ing includes means for adjusting the angle of
the carrier relative to the base about said
axis.

7. A gun sight as claimed in claim 6

35 wherein said pivot axis is arranged to be sub-
stantially horizontal when the sight is
attached to a gun which is in the firing posi-
tion.

8. A gun sight as claimed in claim 7

wherein said means for adjusting further 40
includes means for adjusting the position of
the aiming mark defining means relative to
the carrier along a line parallel to said axis of
pivot.

9. A gunsightasclaimedin any ofclaims 45
1 to 3 wherein the means defining an aiming
mark comprise an aiming mark generator
and a plane mirror reflecting a virtual image
of the aiming mark towards the partially
reflecting concave surface. 50

10. gun sight as claimed in claim 9
wherein the aiming mark generator is
positioned adjacent the doublet glass.

11. A gun sight as claimed in claim 10
wherein plane mirror is pivotally adjustable 55
about an axis perpendicular to the line of
sight and which is substantially horizontal
when the sight is attached to a gun whichisin
the firing position.

12. A gun sight as claimed in either of 60
claims 10 and 11 wherein the aiming mark
generator is adjustable in position along a
line which is perpendicular to the line of sight
and is substantially horizontal when the sight
is attached to a gun which is in the firing 65
position.

13. A gunsight as claimed in any preced-
ing claim wherein the layer between the two
lenses of the doublet glass comprises a par-
tially reflective coating on the curved surface 70
of one of the lenses.

14. A collimator gun sight substantially
as hereinbefore described with reference to
and as illustrated in accompanying drawings.

BOULT, WADE & TENNANT,
Chartered Patent Agents,
34 Cursitor Street,
London EC4A 1PO.
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