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4 Claims.

This invention relates to gun sights, and in
particular to certain new and useful improve-
ments in range-finding binocular gun sights.

An object of this invention is to increase the
useful range-finding effect of binocular gun
sights of the type disclosed in my Letters Patent
No. 1,350,153 and No. 1,476,884. A further ob-
ject of this invention is to provide an effective
range-finding sight, automatic in operation, and
simple and rugged in construction, by which a
machine gunner, for example, without any ad-
justment of his sights,’ can instantly train his
weapon on a target appearing suddenly at an
unknown range. ’

For a consideration of what I believe to be
novel in my invention, attention is directed fto
the accompanying description and the claims
appended hereto. The invention is illustrated,
by way of example, in the accompanying draw-
ings in which—

Pig. 1 is a schematic diagram of the operation
of my invention at the comparatively long range
R:
Fig, 2 shows the “optical cross” formed by.the
use of my invention at range R;

Fig. 3 is a schematic diagram of the operation
of my invention at the shorter range r;

Fig. 4 shows the “optical cross” formed by the
use of my invention at range r; )

Fig. 5 is a side elevation of a machine gun pro-
vided with my invention;

Fig. 6 is a plan view of the machine gun pro-
vided with my invention;

Fig. 7 is a front elevation of a machine gun
provided with my invention; ‘

Fig. 8 is a horizontal section 6f the rear sight-
ing ‘member only disclosing an alternative con-
struction; and

Fig. 9 is a front elevation of a portion of a gun
shield embodying a modified form of the front
sighting element of my invention.

The operation of my invention will be under-
stood from a study of the schematic drawings,
Figs. 1 through 4. In Fig. 1 we see a target |
at a range R from the observer 4. The dot-and-
dash lines show lines of sight from the eyes of
~ the observer & passing by means of a train of
fixed mirrors 3 past the sighting wires 2 {o the
target § and forming an apparent “optical cross”
near the base of the sighting wires 2. The ap-
pearance of these wires, when the eyes of the ob-
server 4 are focused on the target {, is shown in
Fig. 2. Bach wire 2 is seen by one eye only of
the observer and, therefore, an *“optical cross” &
consisting of an opaque spot is formed where the
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- to intersect near their tops.

separate images of wires 2 apparently cross. At
the range R the lines of -sight from the mirror
train 3 to the target | pass through the sighting
wires 2 near their base, :

Fig. 3 shows the target { at a shorter range r -
from the observer §. The lines of sight from the
cbserver 4 to the target .i pass by way of the
train of fixed mirrors 3 past the sighting wires
2 as they did when the target was at the longer
range R, except that sighting wires 2 now appear
The appearance of
the sighting wires 2 to the observer 4 when sight-
ing at the range r is shown in Fig. 4. An “op-
tical cross” 5 is formed by the apparent inter-
secticn of wires 2 as it was when the sight was
employed at the range R, except that opaque
spot § is near the top of said wires 2.

The purpose of the interposition of the mirror
train 3 in the lines of vision from the eyes 4 of
the user past the sighting wires 2 to the target
{ is to increase the apparent vertical shift of
the opaque spot 5 for a given change in range.
I have found that by increasing the distance
apart of the sighting wires 2 and by use of a -
device to increase proportionately the effective
inter-pupilary distance of the eyes 4 of the user,
such as the mirror train 3, the effectiveness of
the wires 2 as a means of forming an “optical
cross” is greatly increased. That is, the sensi-
tivity of the automatic rangefinding effect of
this device to changes in range is greater, par-
ticularly at larger ranges, and a fixed rear sight-
ing element is provided, which has hiterto been
lacking in “optical cross” sights.

In Figs. 5 through 7 I show in detail a prefer-
able construction of a device embodying my in-
vention. I show a machine gun (8 on which is
mounted rigidly, at right angles to the axis of
the barrel #{, and at the rear of the weapon 8,
a sighting element consisting of a sight tube T
in which are affixed two parallel eye-pieces 6
with their axes separated by the average inter-
pupilary distance of the human eyes and equi-
distant from the center of said sight tube 1.
Eye-pieces § may be made adjustable for indi-
vidual differences and consist simply of tubes
opening into sight tube T and affixed thereto
preferably by light-tight connections. The axes
of eye-pieces 6 are parallel to the axis of barrel
{1, and perpendicular to the axis of sight tube 1.

At the front of weapon #0 is mounted a sup-
port 9, parallel to sight tube T holding in its
ends two sighting wires 8 in such a manner that
the plane .of the axes of eye-pieces 6 intersects
said sighting wires 8 approximafely midway
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from top to bottom thereof. Said sighting wires
8 are of the shape and function of the wires 2
in Figs. 2 and 4. :

In Fig. 6 the rear sighting element is shown
partly in cross-section, revealing its internal con-
struction. It consists of (@) a tube 1, preferably
light-~tight, having two openings {4 located at the
extreme opposite ends of tube 7. and on the front
side thereof, and having two eye-pieces 6 mount-
ed as hereinbefore described; (b) two fixed pris-
matic mirrors {2 mounted within tube 7 with
their respective reflecting surfaces mutually per-
pendicular, and arranged in.such a manner. as
to refiect, along paths parallel to the axis of said
tube 7 and with the right and left lines separated
by 180° directionally, the lines of vision entering
the two eye-pieces 8; (¢) two fixed prismatic
mirrors 13 mounted within tube 7 with their re-
spective reflecting surfaces mutually perpendicu-
lar, and arranged in such a manner as to reflect,
‘toward the front of the weapon 10 along paths
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perpendicular to the axis of tube 7 and in the .

plane of the axis of eye-pieces 6 the lines of
vision coming from the mirrors 12 parallel to the
axis of tube 7. . :

The rear sighting element consists essentially
of two equally opposed optical trains, one right
and one left, each consisting of an eye-piece §, a
fixed prismatic mirror {2, and another fixed pris-
matic mirror §3. These elements are mounted
in a tube 7 substantially as deseribed and so ar-
ranged that parallel beams of light entering the
eye-pieces § are reflected along paths parallel to
the entering path but separated by the distance
from right mirror 13 to left mirror 13. Further,
the rear sighting element is preferably con-
structed to permit light to enter only by the
openings {4 and the eye-pieces 6. Thus, when
an observer looks into the eye-pieces 6, he views
the scene before him as if his eyes were sep-
arated by the distance from the left mirror 13 to
the right mirror 13, and the sighting wires 8 in-
terposed in his line of vision cooperate to form
an “optical cross” which shifts its “bead” with
changes in range as heretofore described and
illustrated in Figs. 1 through 4.

Fig. 8 shows a modified- construction of the
rear sighting element employing plane mirrors
15 instead of prismatic mirrors 12 and plane
mirrors 1§ in place of prismatic mirrors 13.

Fig. 9 shows a modified construction of the
front sighting element in which the “optical
cross” forming devices 8a constitute a part of a
protective shield 2{. This shield 2! may be of
-any desired form or pattern, the operative part
thereof for the purposes of this invention being
the front sighting shapes 8¢ which, by means of
the rear sighting element heretofore disclosed
form the “optical cross” constituting the. “bead”
to be placed on the target. In the portion of the
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poses of the sights disclosed in my letters patent
previously mentioned, namely: These wires or
shapes interposed in the line of vision from open-
ings 14 to the target form when the eyes of the
shooter are focused on the target an “optical
cross” as described heretofore and illustrated in
Figs. 1 through 4. It is preferable that the dis-
tance between the sighting shapes at their bases
be slightly greater than the distance between the
effective reflecting surfaces of the mirrors.

The foregoing is a description of my invention

for the purpose of disclosing the spirit, scope, and -

operation thereof, but not intended as a limita-
tion thereof. - While I have described my inven-
tion as applied to a machine gun it is to be under-
stood that it may be applied’'to any obiject to be
aimed, as, for example, an airplane carrying fixed
guns. Moreover, although I have deseribed my
invention as embodied in s sight of portable size,
usefui on small arms, it is no departure from the
invention herein disclosed to construct a sight
employing any practicable dimensions, for ex-
ample, mounting the prismatic mirrors 18 and

. the sighting wires 8 in the disclosed relationship
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protective shield shown in Fig. 9, the lines of -

vision from the user to the target pass the devices
8a through the apertures 22. This is the pre-

ferred construction of a gun shield embodying -

my invention, but the devices 8¢ may be shaped "

on the upper left and right corners of the shield
if desired. .

The shape of the devices 8a, and of thie sighting
wires 8 employed in the form of front sighting
element shown in Figs. 5 through 7, is to be de-
termined by calculation from the trajectory of
the projectile discharged by the particular
weapon on which my invention is used. The op-
eration of and purposes served by this predeter-
mined shape is similar to the operation and pur-
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to each other and to the eye-pieces 6§ and pris-
matic mirrors 12 on the left and right wing tips
of an airplane. It will be understood that these
and other changes may be made within the scope
of my invention as set forth in the appended
claims. - . C

I claim: ’ ”

1. A binocular sight for an instrument to be
aimed comprising a pair of eye-pieces, reflecting
means aligned with each of said eye-pieces, s
second reflecting means positioned transversely
and outwardly of the line of vision through each
of said eye-pieces, said second refiecting means
being -spaced apart a distance substantially
greater than said eye-pieces, said first men-
tioned " and said second mentioned reflect-
ing means being so positioned with respect
to one another and to said eye - pieces that
sald second mentioned reflecting mesans is .
adapted to reflect images onto said first men-
tioned reflecting means and said first mentioned
reflecting means is adapted to reflect such im-
ages impinging thereon through said eye-pieces,
and a sighting element positioned in alignment
with each of said second reflecting means, and at
the opposite side of said reflecting means from
sald’ eye-pieces, sald sighting elements being
spaced apart a distance substantially equal to
the spacing of said second reflecting means and
converging upwardly, said sighting elements,
when an object beyond said sighting elements
aimed at is viewed by a person with both eyes,
producing the optical effect of crossing one an-
other at varying points, depending on the dis-
tance of said object from the person doing the
aiming. '

2. A binocular gun sight comprising a pair of
eye-pieces, reflecting means aligned with each of
said eye-pieces, a second reflecting means posi-
tioned transversely and outwardly of the line
of vision through each of said eye-pieces, said
second reflecting means being spaced apart a
distance substantially greater than said eye-
pieces, said first mentioned and said second men-
tioned reflecting means being so positioned with
respect to one another and to said eye-pieces
that said second mentioned reflecting. means is
adapted to reflect images onto said first men-
ticned reflecting means and said first mentioned
reflecting means is adapted to reflect such im-
ages impinging thereon through said eye-pleces,
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_and a sighting element positioned in alignment
with each of said second reflecting means, and at
-the opposite side of said reflecting means from
. said ‘eye-pieces;, said sighting elements - being
~ spaced apart a distance substantially equal to
the spacing of said second reflecting means and
converging upwardly, but not intersecting within
- the area visible through said eye-pieces by means
of said reflecting means, said sighting ‘elements,
when an object beyond said sighting elements
aimed at is viewed by a person with both eyes,
producing the optical effect of crossing one an-
other at varying vertical points, depending on
the distance of said object from the person doing
the aiming.

3. A binocular gun sight comprising a pair of
eye-pieces, reflecting means aligned with each of
said eye-pleces, a second reflecting means posi-
tioned transversely and outwardly of the line of
vision through each of said eye-pieces, said sec-
ond reflecting means being spaced apart a dis-
tance substantially greater than said eye-pieces,
said first mentioned and said second mentioned
reflecting means being so positioned with respect
to one another and to said eye-pleces that said
second mentioned reflecting means is adapted to

reflect images onto said first mentioned reflect-

ing means and said first mentioned reflecting
means is adapted to_reflect such images imping-
ing thereon through said eye-pieces, and a sight-

ing wire positioned in alignment with each of .

said second reflecting means and at the opposite
side of said reflecting means from said eye-
pieces, sald sighting wires being spaced apart
a distance substantially equal to the spacing of
sald second refiecting means and converging up-
wardly, but not intersecting within the area visi-
ble through sald eye-pleces by means of said re-

" flecting means, sald sighting wires, when an ob-
ject beyond sald sighting wires aimed at is
viewed by a person with both eyes, producing
the optical effect of crossing one another at
- varying vertical points, depending on the dis-
tance of said object from the person doing the
aiming, i '
4. A binocular gun sight comprising a pair of
eye-pieces, ‘reflecting means aligned with each

10 of said eye-pieces, a second reflecting means po-

sitioned transversely and outwardly of the line
of vision through each of said eye-pieces, said
second reflecting means being spaced apart a
distance substantially greater than said eye-

5 pieces, said first mentioned and said second men-

tioned reflecting means being so positioned with
respect to one another and to said eye-pieces
that said second mentioned reflecting means is
adapted to reflect images onto said first men-

20 tioned reflecting means and said first mentioned

reflecting means is adapted to reflect such im-
ages impinging thereon through said eye-pieces,
and a sighting wire positioned in alignment with
each of said second reflecting means and at the

95 opposite side of said reflecting means from said

eye-pieces, said sighting wires being spaced apart
a distance substantially equal to the spacing of
said second reflecting means and each curving
upwardly and inwardly, but not intersecting

380 within the area visible through said eye-pieces by

means of sald reflecting means, said sighting
wires, when an object beyond said sighting wires
aimed at is viewed by a person with both eyes,
producing the optical effect of crossing one an-

85 other at varying vertical points, depending on

the distance of said object from the person do-
ing the aiming.
ELI E. GREGORY,




