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IMPROVED GUNSIGHT AND RETICLE THEREFOR

BACKGROUND OF THE INVENTION

The present invention relates to telescopic gunsights, and more particularly to
reticles for use in telescopic gunsights.

All shooters, whether they are police officers, olympic shooters, or weekend
enthusiasts. have one common goal: hitting their target accurately and consistently.
Accuracy and consistency in shooting depend largely on the skill of the shooter and
the construction of the firearm and ammunition.

The accuracy of a firearm can be enhanced by the use of precisely-made
components, including precisely-made ammunition. It is well known in target
shooting that using ammunition in which the propeliant weight and type, bullet weight

and dimensions, and cartridge dimensions are held within very strict limits, can

improve accuracy in shooting.

At very long ranges, in excess of 500 yards, however, the skill of the shooter
and the consistency of the ammunition is often not enough to insure that the shooter
will hit the target. As range increases, other factors can affect the flight of the bullet
and the point of impact down range. Cne of these factors is "bullet drop”. "Bullet
drop"” is caused by the influence of gravity on the moving bullet, and is characterized
by a bullet path which curves to earth over long ranges. Therefore to hit a target at
long range, it is necessary to elevate the barrel of the weapon. and the aiming point,
to adjust for bullet drop. Other factors, such as wind, magnus effect (i.e.. a lateral
thrust exerted by wind on a rotating bullet whose axis is perpendicular to the wind
direction), bullet design, and the idiosyncracies of the weapon can cause the bullet to
drift to the ieft or right of the central path of the bullet over long range. Such effects
are generally referred to as "windage" effects. Therefore, to hit a target at long
range, it may be necessary to correct for windage by moving the barrel of the
weapon slightly to the left or the right to compensate for bullet drift. Thus, in order to
hit a target at long range, the shooter must see the target. accurately estimate the
range to the target, estimate the effect of bullet drop and wind on the bullet, and use

this information to properly position the barrel of the firearm prior to squeezing the
trigger.

-1 -
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Conventional telescopic gunsights or Scopes are not generally useful at long

for making a windage adjustment, and the horizonta! hair providing a central
Indicator for making a bullet drop adjustment. Modifications to this basic system
have not, thus far, enabled a skilled shooter firing at long ranges to acquire and hit
a target quickly and reliably, regardless of the weapon used (assuming always that
the weapon is capable of reaching a target at the desired long range).

For example, U.S. Patent 1,190,121 to Critchett, discloses a reticle for use
in a rifle scope containing a rangefinder having markings for finding a range with
reference to the height of a man. Apparently because of the innate variation in the
height of ény given individual from that used to produce the reticle, and the
resulting inaccuracy which that would produce at long ranges, Critchett’s scope
was only useful to 600 yards.

U.S. Patent 3,948,587 to Rubbert discloses 3 reticle and telescope gunsight
system having primary cross-hairs which intersect conventionally at the center of
the field, and secondary horizontal Cross-hairs spaced apart by different amounts
to form a rangefinder and distinct aiming apertures and points, based upon a
predetermined, estimated size of a target. Rubbert’'s preferred embodiment is
constructed for use in shooting deer having an 18" chest depth. However, like
Critchett, the usefulness of Rubbert for shooting other targets of varying size at
long range is doubtful.

U.S. Patent 3,492,733 to Leatherwood discloses a variable power scope
having aiming cross-hairs and two upper cross-hairs for bracketing a target of
known dimensions at a known distance. The scope is mounted to a gun barrel,
and the position of the scope in relation to the gun barrel is adjustable up and
down to compensate for bullet drop by covering the target with the bracketing
cross-hairs, and rotating an adjustment ring to expand or contract the bracketing
cross-hairs to bracket the target. Leatherwood’s scope, like the others discussed
above, has limited utility at long ranges because it is designed with a specific size
target in mind, and would therefore be inaccurate when used with targets of
widely varying size, and also because at long range the scope may not be able to

move sufficiently in relation to the barre| (l.e., may be obstructed by the gunbarrel).
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U.S. Patent 4.403,421 to Shepherd discloses a scope having a primary and
secondary reticles. the secondary reticle being a polygonal reticle with different
indicia on the different faces which can be rotated into position to compensate for
bullet drop and determining target range for different sized targets. However. having
to rotate a secondary reticle to locate an appropriate target shape in order to
determine the range is time consuming and undesirable, since it takes the shooter’s
attention away from the target.

"It should be noted that the range finding inaccuracies inherent in these prior
art references may be resolved using a laser rangefinder. However. since a laser
rangefinder often emits a visible light, there is always the possibility that the beam
from a laser rangefinder could be detected, revealing the position of the shooter,
causing a live target to move, or other undesirable consequences. before the shot
can be taken. Furthermore, a laser rangefinder includes compiex electronics which
must be handled with care. Laser rangefinders require highly reflective or broadside
targets to achieve range. Finally, a laser rangefinder must be powered with
electricity from a source which must be carried by the shooter. The additional weight
is a burden. and the possibility exists that power source couid fail or become
exhausted through use, causing the rangefinder to cease working.

Accordingly, the need exists for a telescopic gun sight having a reticle which
includes an optical rangefinder which permits a skilled shooter to accurately identify
the range to any target of estimable size, no matter how large or small. to make fast
and accurate adjustment for bullet drop and windage, using the shooter s knowledge
and experience and without the need to move rings or make adjustments to the
scope, thus enabling the shooter to accurately hit targets at ranges of at least about

1200 yards out to about 2500 yards or more, depending upon the eyesight of the
shooter and the maximum range of the seiected firearm.

SUMMARY OF THE INVENTION

In one embodiment. the present invention provides an improved telescopic
gunsight having a housing, including a means for mounting the housing in a fixed.
nredetermined position relative to a gun barrel. an objective lens mounted in one end

the housing. an ocular lens mounted in the opposite end of the housing. a reticle

mounted in the housing between the objective lens and the ocular lens. the reticle
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having a'n optical center, a primary vertical cross-hair intersecting the optical center
of the reticle. a primary horizontal cross-hair intersecting said primary vertical cross-
hair at a position above the optical center when the housing is mounted to the gun
barrel. to form an upper right quadrant, an upper left quadrant. a lower left quadrant,
and a lower right quadrant, a piurality of secondary horizontal cross-hairs evenly
spaced along the primary vertical cross-hair, a plurality of secondary vertical cross-
hairs evenly spaced along at ieast some of said secondary horizontal cross-hairs,
and rangefinder markings positioned in one of the quadrants. The telescopic
gunsight of this embodiment can be a fixed power scope or a varable power scope.
When optics are mounted in the housing to permit the power to be varied along a
predetermined range, the reticle is most preferably mounted between the objective
lens and the variable power optics.

In another embodiment, the present invention provides a reticle for use in any
conventional telescopic gunsight, whether such telescopic gunsight is a fixed power
scope or a variable power scope. A reticle of this embodiment is preferably
constructed from an optically transparent wafer or disc having an optical center which
coincides with a center of a field of vision when the wafer is mounted in a scope. A
primary vertical cross-hair having a predetermined thickness bisects the disc,
intersecting the optical center of the disc. A primary horizontal cross-hair having a
predetermined thickness intersects the primary vertical cross-hair. most preferably
above the optical center of the disc. to form an upper right quadrant. an upper left
quadrant. a lower left quadrant. and a lower right quadrant. A plurality of secondary
horizontal cross-hairs having predetermined thickness are evenly spaced along the
orimary vertical cross-hair. Preferably, at least some of these secondary horizontal
cross-hairs are identified with a unique identifier, to aid the shooter in locating the
appropriate horizontal cross-hair to use in selecting an aiming point. A plurality of
secondary vertical cross-hairs having predetermined thickness are evenly spaced
along at least some of said secondary horizontal cross-hairs to aid in making
accurate windage adjustments. Finally, a separate range-finding means Is positioned
in one of said quadrants to aid the shooter in determining the range to target.

Other embodiments will be evident from a consideration of the drawings taken
together with the detailed description of the invention.

SUBSTITUTE SHEET (RULE 26)
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BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the invention and its advantages will be apparent
from the detailed description taken in conjunction with the accompanying drawings in
which:

Fig. 1 is a diagram showing the optical components of a telescopic gunsight of
the present invention;

Fig. 2 is a front view of a reticle of the present invention, showing the
markings as viewed through a zoom telescopic gunsight at high power. the spacing
of the markings based upon an "inch of angle" scale:

Fig. 3 is a front view of a reticle of the present invention, showing the
markings as viewed through a zoom telescopic gunsight at low power:

Fig. 4 is a partial side view of a firearm showing a telescopic gunsight

mounted on the barrel;

Fig. 5 is an example of 500 yard zero ballistic table created for a .50 Cal. Bolt

Action Model M-93 Rifle having a 30 inch barrel built firing a .50 Cal Browning
Machine Gun cartridge;

Fig. 6 is an example of a worksheet which can be used to calibrate the
markings on a reticle of the present invention:;

Fig. 7 is a completed worksheet based upon the table shown in Fig 5;

Fig. 8 is an illustrative table providing data for determining an appropriate
windage adjustment for the example; and,

Fig. 9 is a reticle of the present invention based upon a "centimeter of angle”
scale.

DETAILED DESCRIPTION OF THE INVENTION

As shown in Figs. 1 and 4, a telescopic gunsight 10 (also referred to herein as
a "scope") includes a housing 36 which can be mounted in fixed relationship with a
gun barrei 38. Housing 36 is preferably constructed from steel or aluminum. but can
be constructed from virtually any durable. substantially non-flexible material which is
useful for constructing optical equipment. Mounted in housing 36 at one end is an
objective lens or lens assembly 12. Mounted in housing 38 at the opposite end is an
ocular lens or lens assembly 14. It is well known inl the art to make such lenses from

either a single piece of glass or other optical material (such as transparent plastic)

. 5.
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which has been conventionally ground and polished (o focus light, or from two or

more pieces of such material mounted together with optically transparent adhesive
and the like to focus light. Accordingly, the term "lens" as used herein is Intended
to cover either a lens constructed from a single piece of optical glass or other
material capable of focusing light, or from more than one pieces mounted together
to focus light. As will be understood by one having skill in the art, when the scope

10 is mounted to a gun barrel 38, the objective lens 12 faces the target, and the

‘ocular lens 14 faces the shooter’s eye.

Other optical components which may be included in housing 36 include
variable power optical components 16 for a variable power scope. Such
components 16 typically include magnifiers and erectors. Such a variable power
scope permits the user to select a desired power within a predetermined range of
powers. For example, with a 3-12 x 50 scope, the user can select a lower power
(I.e., 3x50) or a high power (i.e., 12x50) or any power along the continuous
spectrum in between.

Finally, a reticle is typically included to assist the shooter in hitting the
target. The reticle is typically (but not necessarily) constructed using optical
material, such as optical glass or plastic, and takes the form of a disc or wafer
with substantially parallel sides. In a fixed power scope, the reticle can be
mounted anywhere between the ocular lens 14 and the objective lens 12. In a
variable power scope, the reticle is most preferably mounted between the objective
lens 12 and the optical components 16. In this position, the apparent size of the
reticle when viewed through the ocular lens will vary with the power; for example,
compare Figure 2 (high power) with Figure 3 (low power). | prefer a variable
power scope manufactured by Schmidt & Bender GmbH & Co. KG of Biebertal,
Germany, because of its excellent optics. With a Schmidt & Bender Scope, such
as a 3-12 x 50 or a 4-16 x 50, when the reticle is mounted between the objective
lens and the variable power optical components 16, | have found that the selected
aiming point (as described in more detail below) on My reticle does not vary as the
shooter zooms the scope in and out to find the most desirable power for a
particular shot.

As shown in Figure 2, the preferred reticle 18 of the present invention is
formed from a substantially flat disc or wafer 19 formec from substantially

transparent optical glass or other material suitable for manufacturing optical lenses.
Disc 19 has

6
AMENDED SHEET




CA 02299240 2000-02-03

WO 99/30101 PCT/US98/20684

two. substantially parallel. sides. A primary vertical cross-hair 20 is provided on one

side of said disc 19 using conventional methods such as, for example. etching,
printing. or applying hairs or wires of known diameter. Etching is preferred. Primary
vertical cross-hair 20 preferably bisects the disc 19 and intersects the optical center
21 of reticle 18. A primary horizontal cross-hair 22 is also provided. and most
oreferably intersects the primary vertical cross-hair at a position well abox)e the
optical centcr 21. Positioning the primary horizontal cross-hair in this way provides
the necessary additional field of view necessary to shoot accurately at long ranges.
Thus. the primary vertical cross-hair and the prnimary horizontal cross-hair form four
quadrants: an upper right quadrant, an upper left quadrant, a lower left quadrant,
and a lower right quadrant, when viewed through a scope properly mounted to a gun
barrel as shown in Fig. 4.

A plurality of evenly-spaced, secondary horizontal cross-hairs 24 are provided
along the primary vertical cross-hair 20, preferably both above and below the primary
horizontal cross-hair 22 to aid in range adjustments and for locating an appropriate

aiming point on the reticle with respect to the distance to the target. Some of these
secondary, horizontal cross-hairs are provided with unique symbols 28 which are

useful in quickly locating a particular horizontal cross-hair. Symbols 28 can be
numbers. as shown in Figure 2, letters or other symbols. Symbols 28 are used for
identification purposes only.

A plurality of evenly-spaced, secondary vertical cross-hairs or hack-marks 26

are provided on at least some of the secondary horizontal cross-hairs 24. to aid the
shooter in making adjustments for windage and for locating an appropriate aiming
point on the reticle with respect to both windage and range.

Also provided. most preferably in the lower left quadrant. is a means for
determining range. As shown in Figure 2. the rangefinder 30 includes a vertical arm
32 and an intersecting horizontal arm 34. Vertical arm 32 is provided with a plurality
of evenly-spaced horizontal cross-hairs which intersect vertical arm 32: horizontal
arm 34 is provided with a plurality of evenly-spaced. preferably downwardly extending

cross-hairs. At least some of the range finding cross-hairs are marked to correspond
to a scale useful for determining range.

The spacing between the range-finding cross-hairs is most preferably based
upon a non-conventional scale. which | refer to as the "inches of angle” scale. An

-7 -
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"inch of angle" is defined as the angle made (or the distance on the reticle) which
covers exactly one inch at 100 yards. On the reticle shown in Figure 2. an inch of
angle is the distance between any two adjacent rangefinder cross-hairs. That is. the
space between any two adjacent rangefinder cross-hairs will cover or exactly contain
a one-inch target at 100 yards. A similar scaie for metric shooters. which | call a
"centimeters of angie" scale, can also be used. with a centimeter of angle being the
distance on the reticle which covers exactly one centimeter at 100 meters.
Conventionai scales. such as the "minute of angle" scale or Mil Radian scale, can
also be used. but are not preferred because they are less intuitive to use and make
the accurate estimation of long ranges more difficuit.

The spacing between secondary cross-hairs on the primary vertical and
horizontal cross-hairs are also determined with reference to the scale used for the
rangefinder. For the reticle as shown in Figure 2. it can be seen by reference to the
rangefinder that the spacing between the secondary horizontal cross-hairs labeled 5
and 6 is 5 inches of angle. A shorter secondary horizontal cross-hair (or hack mark)
appears between horizontal cross-hairs 5 and 6. at a position 2.5 inches of angie
from either secondary horizontal cross-hair 5 or 6. The secondary vertical cross-
hairs 26, as shown in Figure 2, are spaced apart by S inches of angle.

The thickness of the lines are also preferably determined with reference to the
range-finding scale used. For the preferred embodiment shown in Figure 2, the
oreferred thickness of the primary vertical cross-hair 20 and primafy horizontal cross-
hair 22 is 0.5 inches of angle and the preferred thickness of the secondary horizontal
and vertical cross-hairs are 0.25 inches of angle. The rangefinder arms 32, 34 and
the marked (5, 10, 15) rangefinder cross-hairs are preferably 0.23 inches of angle
thick, and the intermediate range-finding cross-hairs are preferably 0.1 inches of
angle thick.

To use a scope and reticle of the present invention, it is preferred that the
shooter become famiiiar with the characteristics of the weapon and ammunition to be
used. The scope and reticle can be calibrated to work with almost any type of rifle.
To calibrate the scope and reticle, the shooter first determines the ballistics based
upon the characteristics of the weapon and ammunition to be used. For example. let
us suppose the weapon to be used is a .50 caliber Bolt Action Rifle. Model M-93 with

a 30 inch barrel built by Harris Gunworks in Phoenix. Arizona. The cartridge selected

- 8 -
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s .50 Cal Browning Machine Gun cartridge, each of which is constructed from a
brass case (made by Winchester), primer (CCl #35); powder (218 grains ACC #8700
by Accurate Arms Powder), and bullet (750 grain AMAX Match bullet by Hornady,
ballistic coefficient 0.750). A computer can then be used to run a ballistics program
to determine bullet drop for this weapon/ammunition combination. | prefer a software
program by W.R. Frenchu entitied "Ballistic V.4.0" which was copyrighted 1988 and is
based upon ingalls’' table. However, other software programs. such as "Ballistic
Explorer for Windows," sold by Oehler Research of Austin, Texas. may also be used.

After inputting the necessary data for the cartridge and other data such as
altitude, temperature. atmospheric pressure, etc., the computer can calculate points
of impact for various ranges. See, e.g., Figure 5, which provides a table with a zero
at 500 yards. Other tables can be calculated with zero values at other ranges. 500
yards has been selected here solely for the purposes of illustration. To assist the
shooter in understanding how to "calibrate" the reticle, a worksheet. such as that
illustrated in Figure 6 can be used.

Next. the shooter can select the size of the bulls eye (or target area) to be hit
using a reticle of the present invention. For example, a selected bulls eye could be 6
inches in diameter, 10 inches in diameter, 12 inches, 36 inches, 48 inches etc. A hit
anywhere in the bulls eye counts as a direct hit. For the purposes of this example, |

used a 12 inch bulls eye from a range of point blank to 1000 yards and a 36 inch
bulls eye from 1100 yards to 1650 yards.

When the shooter sees the reticle through the eyeptece. the secondary
horizontal cross-hairs can be seen. These cross-hairs are evenly spaced 2.5 inches
of angie apart. Thus. the spacing between the primary hornzontal cross-hair 22
shown in Figure 2, and the first secondary horizontal cross-hair below the primary
horizontal cross-hair 22 is 2.5 inches of angle. The spacing between the primary
horizontal cross-hair 22 and the secondary horizontal cross hair labeled "5" is 15
inches of angle. This means that adjacent cross-hairs would span a 2.5 inch target
at 100 yards. The space between the primary horizontal cross-hair and the
secondary horizontal cross-hair labeled "5" would cover a 15 inch target at 100
yards. At 200 yards. adjacent cross-hairs will span a target of 5 inches. and the
space between the primary horizontal cross-hair and the secondary cross-hair

labeled "5" would cover a 30 inch target. At 600 yards. adjacent cross-hairs will span

. 0.
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a target of 15 inches. the space between the primary horizontal cross-hair and the
secondary horizontal cross-hair labeled "5" would cover a 90 inch target. and so on.
As can be seen, there is a linear relationship between the inches of angle scale and
the range to the target in yards.

Using a table such as that shown in Figure 5, and a worksheet. such as that
shown in Figure 6, the shooter can "calibrate" a scope of the present invention for
the particular weapon and ammunition selected. For this example. a 500 yard zero
table was selected for purposes of illustration. Therefore, the shooter marks the
primary horizontal cross-hair 22 on the worksheet with the number 500 (e.g., if the
target were exactly 500 yards down range, the shooter would select an aiming point
along the primary horizontal cross-hair 22 to hit the target). The range value of the
first secondary horizontal cross-hair below the primary horizontal cross-hair can then
be caiculated. Estimating a value of between 600 and 700 yards. the shooter can
determine the ciosest value by calculating the inches of angle at 600 and 700 yards
(which corresponds to bullet drop)

2.5 inches of angle x 600 yards = 15.10 inches of angle
100 yards

2.5 inches of angle x 700 yards = 17.50 inches of angle
100 yards

These calculated values are matched with the values shown in the selected Ingalls
table (in this example, the 500 yard zero table shown in Figure 5). The 600 yard
range on the table shows a trajectory of 18.4 inches. The 700 yard range on the
table shows a trajectory of -44.6 inches. Since the caiculated bullet drop at the first
secondary horizontal marker is 15.1 inches, and this most closely correlates with the
trajectory shown in the Ingalls table for 600 yards (-18.4 inches), the first secondary
horizontal cross-hair below the primary horizontal cross-hair is marked on the
worksheet as 600 yards. Although the actual bullet impact should be 3.3 inches
below the dead center of the 12 inch diameter bulis eye (18.4 - 15.1 = 3.3), this is
close enough since a hit is considered to be anything within the 12 inch buils eye.
The shooter can then repeat this process to calibrate the reticle for every secondary
horizontal cross-hair below the primary horizontal cross-hair. The resulits in this
example can be used to shoot at any target within a range up to 1700 yards. The

resuits using this method can be seen in Figure 7. Longer ranges can also be
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caiibrated using a zero table for a longer range (e.g., anything from a 600 yard zero
table to a 2500 yard zero table).

Alternatively, the shooter can locate the secondary horizontal cross-hair to use

for an aiming point for a specific range. For example. using the same 3500 yard zero
chart found in Figure 5. if the shooter wishes to hit a target at 1100 yards. he
astimates two or three secondary horizontal cross-hairs which should bracket the
correct secondary horizontal cross-hair to use as an aiming point. The shooter
guesses the correct cross-hair is between the cross-hair identified as 6 and the

cross-hair identified as 8. He then performs the same calculation:

Cross-hair #6: 20 inches of angle x 1100 yards = 220 inches of angle
100 yards

Cross-hair #7: 25 inches of angle x 1100 yards = 275 inches of angle
100 yards

Cross-hair #8: 30 inches of angle x 1100 yards = 330 inches of angle
100 yards

Looking at the 500 yard table, the bullet drop at 1100 yards is 247 inches. This '

looks fairly close to mid-way between. To double check this estimate, the shooter

can run the calculation for the uniabeled secondary horizontal cross-hair between

cross-hair 6 and cross-hair 7. which is located 22.5 inches of angie below the primary
horizontal cross-hair:

100 yards

This value most closely approximates the trajectory according to the 500 yard zero

Ingalls table used for this exampie, and, if used should correspond to a point exactly
0.5 inches off dead center.

Once the scope has been calibrated for the weapon and ammunition specified.
the shooter can test the caiculated values against actual performance at a range.
The values generated using computer projections. ballistic tables and calculations are
only a guide: however. they should be quite close to actual performance. ltis
preferred that the final range value assigned to each secondary hornzontal cross-hair

should be based on an actual line firing test of the selected weapon and ammunition

- 11 -
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at various ranges. A minimum of three shots should be used for the final
confirmation of the estimated values.

Once the reticle has been calibrated as described above. it can be used in the
field to accuire and hit targets of all sizes at very long, unknown ranges. Whiie the
preferred range for the preferred embodiment is at least 500 yards to 2500 yards
(assuming the weapon/ammunition combination selected are capable of accurately.

hitting a target at these ranges), a scope of the present invention could be used to hit
targets at shorter ranges, as well as longer ranges, limited only by the capacity of the
weapon and the eyesight of the shooter.

The preferred rangeﬁnder.' shown in Figure 2, can easily be used to accurately
determine the range to a target whose size is known or can be estimated. For
exampile. for a 36 inch bullseye target placed at an unknown distance from the

shooter. the shooter need only align the right edge of the target with the vertical arm
32 of the rangefinder so that the horizontal arm 34 of the rangefinder appears to
pass through the center of the bullseye target. If, for exampie. the left edge of the
target extends to the cross-hair corresponding to 6 inches of angle. then the

observed size of the target is 6 inches of angle, and the range to target is calculated
to be:

Range (yards) = actual size inches of angle x 100
observed size inches of angle

or. in this example,

Range (yards) = 36 x 100 = 3600 = 600 yards
6 6
As a further example, suppose that the shooter observes a moose in the
distance. eating vegetables from a garden near a house. From a comparison with a
door in the house, the shooter estimates the size of the moose to be 6 feet at the
shoulder. Upon viewing this target in the reticie. the shooter aligns the horizontal
arm 34 of the rangefinder with the ground level upon which the moose is standing,

and the vertical arm 32 of the rangefinder with the Moose s shoulder. The shooter

determines (hat the Moose's shoulder touches the cross-hair marked £

.12 .-
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Range = 72/5 x 100 = 1440 yards

Once range has been determined, the shooter can then select the appropriate
aiming point on the calibrated reticle, without the need for taking his eye off the target
and without the need of making any adjustments to the scope.

Because it is often not possible to accurately estimate windage problems down
range, particularly over long ranges, it is easiest for the experienced shooter to use
the reticle of the present invention to correct after a shot is observed to drift. As
noted above. the secondary vertical cross-hairs are evenly spaced every 5 inches of
angle, which provides a scale for adjusting a second shot towards the target. For
example. a 50 cal. bullet is fired at a target 1500 yards away. The intersection
between the primary vertical cross-hair and the secondary horizontal cross-hair
identified by number 11 is the selected aiming point. The bullet was observed to drift
approximately two secondary vertical cross-hairs to the right of center. To correct for
this drift, the shooter need only shift the aiming point to the intersection between the
second vertical cross-hair to the right of the primary vertical cross-hair and the
horizontal cross-hair identified by number 11, effectively moving the barrel of the
weapon left the appropriate distance to compensate for windage. Likewise, if the
bullet passes the target too high or too low, the shooter can use the secondary
horizontal markings to adjust for range. For example, if the bullet is observed to
pass two secondary horizontal markings above the selected aiming point when it
passes the target, the shooter can 'quickly adjust by shifting his aiming point up two
secondary norizontal cross-hairs, thus depressing the barrel of the firearm.

If it is not possible to visually determine bullet drift. the shooter can use a table
which takes into account local conditions, the weapon. and ammunition to determine
the amount of deflection over a selected range. See Figure 8 for an illustrative table.
With the conditions as stated in Fig. 8, and for a wind crossing from the left of the
shooter to the right. the expected deflection of the bullet at 1000 yards would be 54.1

inches to the right. The aiming point for windage can be easily calculated:

inches of anale on reticle x 1000 yards = 54.1 inches
100 yards

inches of angle on reticle = 54.1 inches x 100 vards = 5.41

- 13 -
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1000 yards

Thus, the shooter can correct for windage on a first shot by choosing the intersection
between the correct secondary horizontal cross-hair for 1000 yards. and the first
secondary vertical cross-hair to the right of the primary vertical cross-hair (which. as

indicated above for the preferred embodiment, is spaced 5 inches of angle away from
the primary vertical cross-hair).

One skilled in the art will recognize at once that it would be possible to
construct the present invention from a variety of materials and in a variety of different
ways. While the preferred embodiments have been described in detail. and shown in

the accompanying drawings, it will be evident that various further modification are

possible without departing from the scope of the invention as set forth in the
appended ciaims.

- 14 .
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CLAIMS

| claim:

1. An improved telescopic gunsight, comprising:

a housing, including a means for mounting said housing in a fixed,

predetermined position relative to a gun barrel;

an objective lens mounted in said housing at one end thereof;

an oculgr lens mounted in said housing at an opposite end thereof;

a reticle having a plurality of aiming points mounted in said housing
between said objective lens and said ocular lens, said reticle having an optical
center, a primary vertical cross-hair intersecting the optical center of the reticle,
a primary horizontal cross-hair intersecting said primary vertical cross-hair at a
position sufficiently above the optical center to provide at least one aiming point
for a target at a range greater than 500 yards, said primary vertical and
horizontal cross-hairs forming, when said housing is mounted to said gun barrel
[to form], an upper right quadrant, an upper left quadrant, a lower right
quadrant, and a lower left quadrant, a plurality of secondary horizontal cross-
hairs evenly spaced along said primary vertical cross-hair, a plurality of
secondary vertical cross-hairs evenly spaced along at least some of said
secondary horizontal cross-hairs, each said intersection between said horizontal
cross-hairs and said vertical cross-hairs forming one of said plurality of aiming
points; and,

a rangefinder means.

2. The improved gunsight of claim 1 wherein said rangefinder means is an
optical rangefinder positioned in one of said quadrants on said reticle, said

rangefinder including markings for determining the range to a target of known or

estimable size.

.15 -
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3. The improved gunsight of claim 1 additionally including variable power

optics for permitting a user to seiect the optical power of the gunsight within a

predetermined range, and wherein said reticle is mounted between said variable

power optics and said objective lens.

4. The improved gunsight of claim 2 wherein said rangefinder markings and

said cross-hairs are all based upon an inch of angle scale.

5. The improved gunsight of claim 2 wherein said rangefinder markings and

said cross-hairs are all based upon a centimeter of angle scale.

&

6. The improved gunsight of claim 1 wherein at least some of said

secondary horizontal cross-hairs include a unique marking for identification

PUrposes.

7. The improved gunsight of claim 2 wherein said rangefinder is located in

said lower left quadrant.

8. A reticle for use in a telescopic gunsight including a mount for mounting
said gunsight in a fixed, predetermined position relative to a gun barrel, said
reticle having an optical center and comprising:

a primary vertical cross-hair spanning said reticle and having a
predetermined thickness intersecting the optical center of the reticle;

a primary horizontal cross-hair spanning said reticle and having a
predetermined thickness intersecting said primary vertical cross-hair to form an
upper right quadrant, an upper left quadrant, a lower left quadrant, and a lower
right quadrant;

a plurality of secondary horizontal cross-hairs having a predetermined
+winkness evenly spaced along and intersecting said primary vertical cross-hair,
each said secondary horizontal cross-hair forming an aiming point with said

orimary vertical cross-hair, each of said secondary horizontal cross-hairs being

shorter than said primary horizontal cross-hair;
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a plurality of secondary vertical cross-hairs having predeterminea

thickness evenly spaced along at least some of said secondary horizontal cross-
hairs, each said secondary vertical cross-hair forming an aiming point with said
secondary horizontal cross-hairs, each said secondary vertical cross-hair being
shorter than said primary vertical cross-hair; and,

a rangefinding means positioned in one of said quadrants.

9. The reticle of claim 8 wherein said primary horizontal cross-hair intersects
said primary vertical cross hair at a position sufficiently above the optical center
of the reticle to provide for at least one aiming point for a target at a range iIn

excess of 500 vards.

10. The reticle of claim 8 wherein said upper left quadrant and said upper

right quadrant have a smalier area than said lower left quadrant and said lower

right quadrant.

11. The reticle of claim 8 wherein said rangefinder means comprises a vertical
marking and an intersecting horizontal marking, each of which is provided with

a plurality of evenly-spaced range finding cross-hairs.

12. The improved gunsight of claim 11 wherein the width of and spacing
between said vertical and horizontal cross-hairs and said range-finding cross-

hairs are all based upon an inch of angle scale.

13. The improved gunsight of claim 11 wherein said width of and spacing
between said vertical and horizontal cross-hairs and said range-finding cross-

hairs are all based upon a centimeter of angle scale.

14. The improved gunsight of claim 8 wherein at least some of said
secondary horizontal cross-hairs include a unique marking for identification

purposes.
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15. The improved gunsight of claim 8 wherein said rangefinder means is

located in said lower left quadrant.

16. A method for hitting a target of known or estimable size with a bullet
fired from a firearm at a range in excess of 500 yards, using a telescopic
gunsight mounted to the firearm, the telescopic gunsight having a reticlie with
an optical center, a primary vertical cross-hair intersecting the optical center of
the reticle, a primary horizontal cross-hair intersecting said primary vertical
cross-hair at a position above the optical center, when said gunsight is mounted
to the firearm, to form an upper right quadrant, an upper left quadrant, a lower
left quadrant, and a lower right cjuadrant, a plurality of secondary horizontal
cross-hairs evenly spaced along said primary vertical cross-hair, a plurality of
secondary vertical cross-hairs evenly spaced along at least some of said
secondary horizontal cross-hairs, unique identifying markings associated with at
least some of said secondary horizontal cross-hairs, and an optical rangefinder
positioned in one of said quadrants, said method comprising the steps of:

locating a target of known or estimable actual size at a range in excess of
500 yards;

determining the number of evenly spaced, scaled markings on the

rangefinder which span the target area, to determine an observed size;

calculating range to the target using the relationship between the actual
size and the observed size;

selecting from said primary and secondary horizontal cross-hairs a
horizontal cross-hair which has been predetemined to correlate to the calculated
range;

selecting as an aiming point on the selected horizontal cross-hair the

intersection between the selected horizontal cross-hair and a vertical cross-hair

based upon windage considerations;

aligning the center of the target with the selected aiming point; and,

shooting at the target.
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17. The method of claim 16 wherein said telescopic gunsight is calibrated for
range before shooting at a target, whereby the horizontal cross-hairs have

known range values based upon relevant factors including the firearm and

ammunition used.

18. The method of claim 17 wherein calibration is performed by:
selecting a range for zeroing the aiming point formed by the intersection
of the primary vertical cross-hair and the primary horizontal cross-hair;
determining the corresponding range for the secondary horizontal cross-
hairs using a ballistics table appropriate for the selected firearm, ammunition,

and the selected zero range; and

validating or adjusting the calculated ranges by live firing at a range.

19 The method of claim 16 wherein said scale is inches of angle, and said

range is calculated using the calculation

range = actual size (inches) x 100 (yards)
observed size (inches @ 100 yards)

270. The method of claim 16 wherein said secondary vertical cross-hair used for

the aiming point is selected after determining the windage correction needed for

the determined range to the target.
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