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6 Claims.

This invention relates to an improved gun sight
for a combat vehicle, as for example, a combat
aeroplane or mechanized land vehicle.

Such vehicles have, of course, transverse and
longitudinal axes normally lying in a horizontal
plane with one or more guns mounted at various
parts of the vehicle with the axis of the gun bar-
rel commonly parallel to the longitudinal axis
and perpendicular to the transverse axis of the
vehicle. When such vehicles are on an “even
keel,” that is, when the axis transverse to the
axis of the gun barrel lies in its normal horizon-
tal plane accurate fire can be obtained. When,
however, the transverse axis of the vehicle, which
axis is in turn transverse to the axis of the gun
barrel, rotates in a plane which intersects the
normal horizontal plane, or in other words when
the longitudinal axis (or axis of translation) of
the vehicle parallel to the axis of the gun barrel
constitutes an axis about which the vehicle ro-
tates as a whole, serious inaccuracies of fire oc-
cur. Such rotation is commonly met with in
aerial combat, as for example when firing occurs
from a plane undergoing a steep bank. Such ro-
tation may also occur in the case of an armored
land vehicle, as for example when firing occurs
from a tank which is inclined about its longi-
tudinal axis.

The reason for such inaccuracy will more fully
appear by reference to Figs. 11 and 12 of the ac-
companying drawings. Fig. 11 shows diagram-
matically a conventional form of rear sight and
front sight on an armored vehicle resting on an
“gven keel,” that is, with the longitudinal and
transverse axes of the vehicle lying in their nor-
mal horizontal plane. The rear circular sight 5
comprises a reticule or line |—2 and the front
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sight a post 6. Line T represents the axis of the -

gun barrel and its projection and the heavy
dotted line 8 represents the trajectory of the
projectile fired from the gun at the object I’
which is the intersection of the trajectory 8 of
the bullet and the line of sight |—I’ passing
through the point | and the center of the front
sight 6. This trajectory always lies in a vertical
plane irrespective of the movement of the gun
barrel because of the effect of gravity upon the
projectile. The plane containing the line 1—2
and the center of the front sight 6 constitutes

what may be termed the plane of sight, and in ¢

Fig. 11 this plane of sight is vertical and coincides
with the plane containing the trajectory of the
bullet.

Fig. 12 shows diagrammatically the result of
rotation of the gun barrel with its attached rear
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sight and front sight 6 about an axis parallel
to the axis of the gun barrel or bore through an
angle subtended between the lines I—2 and 9—2.
The line 1—2 and the plane passing through this
line and front sight & (which also rotates) do not
remain vertical and undergo a rotation and the
rotated plane containg the lines {—{’ and 2—2’.
The line 8 shows the trajectory of the projectile,
the line 7 is an extension of the axis of the bore
of the gun and 3’ indicates the object aimed at.
Since the reticule represented by the line I—2 in
Figs. 11 and 12 is in fixed relation to the gun, ro-
tation of the latter about an axis parallel to the
bore causes displacement of the point I, as shown
in Fig. 12. This point corresponds to the posi-
tion of the rear sight for maximum range, and
the line of sight which connects the point { and
the center of the front sight § when projected ends
at the point {’. 'The triangles i—3—©6 and {'—
3’—5 are similar triangles and it will therefore
be seen that as a result of the rotation, the error
(for maximum range) is magnified in proportion
to the distance of the object from the front sight,
which will be readily observed by comparing the
respective lengths of the lines 1'—3’ and [—3 in
Fig. 12.

In short, as a result of the rotation, the gun-
ner sights at the target in one direction while
the trajectory of the projectile takes a different
direction.

It has been discovered that if the plane of sight
is maintained in a vertical position parallel to or
coplanar with the plane of the trajectory, the
error can be obviated and it will be noted that the
error is caused by the fact that the plane of sight
passing through the fixed vertical reticule or line
1—2 and the front sight 6 does not remain ver-
tical and coincidental with or parallel to the ver-
tical plane of the frajectory when the plane ro-
tates, but undergoes an angular movement in re-
lation to the vertical plane of the trajectory in
the manner described.

It is an object of the present invention to main-
tain the plane of sight in a vertical position so
that this plane is either parallel to the vertical
plane containing the trajectory of the bullet and
in predetermined fixed relation thereto or coin-
cident with the plane of said trajectory. Stated
otherwise, it is an object of the invention to main-
tain, when the vehicle undergoes the rotation de-
scribed, a relation between the plane containing
the trajectory of the bullet and the plane of sight,
which is substantially or in practical effect the
same relation which exists when the vehicle is
on an “even keel.”
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It is a further object to provide means whereby
the plane of sight is always in a vertical position
and in coplanar relation to the plane of the
trajectory irrespective of rotation of the axis of
the gun barrel about an axis parallel thereto,
that is to say, irrespective of the rotation of the
transverse axis of the vehicle in a plane inter-
secting the horizontal plane in which said axis
normally lies.

It is a further object to provide a combination
of gun sight and range finder, the said range
finder affording means for determining autoe-
matically or by simple mental calculation the
range of the object.

It is a further object of the invention to pro-
vide a telescopic gun sight to magnify the image
of the object in addition to overcoming the error
due to rotation above described.

Further objects and advantages will herein-
after appear.

In accordance with the invention, the gun sight
for a vehicle of the class described comprises a
closed, light-transmitting conduit having a cir-
cular axis, this conduit being adapted to be rigid-
ly mounted in relation to the gun barrel, the cir-
cular axis of the conduit lying in a plane per-
pendicular to the axis of the gun barrel, together
with means within said conduit providing in ef-
fect a point establishing a line of sight connect-
ing said point with the object aimed at, said line
of sight lying in a vertical plane of sight contain-
ing the center of said circular axis, said plane
being coincident with the vertical plane contain-
ing the trajectory of the projectile fired from the
gun when the transverse axis of the vehicle oc-
cupies its normal position in a horizontal plane,
and means within said conduit to maintain said
plane of sight in a substantially vertical position
coincident with or parallel to the plane of the
trajectory, irrespective of rotation of the vehicle
about its longitudinal axis.

The principles of the invention will ke set forth
in the claims and illustrative embodiments of
these principles will be set forth in the following

description. taken in conjunction with the draw- <

ings, in whichs

Pig. 1 shows an elevation of a preferred form
of rear gun sight of the present invention;

Fig. 2 shows a side elevation;

Fig. 3 is a section on the line 3—32 of Fig. 1;

Fig. 4 is a top view of Fig. 1 partly in section;

Figs. 5 and 7 are side and front elevaticnal
views of a preferred form of front sight:

Fig. 6 is a section on the line 6—8§ of Fig. 7;

Figs. 8 and 9 are top views of a tandem assen-
bly of front sights.
© Fig. 10 is a section on the line 19—10 of Fig. 13;

Figs. 11 and 12 are diagrammatic views to assist
in explaining the advantages and principles of
the invention;

Fig. 13 is a sectional elevational view of a tele-
scopie sight; and R

Fig. 14 illustrates a construction in which the
circular axis of the conduit or hollow ring of the
invention is concentric with the axis of the gun
bore.
" Referring to Fig. 1, the rear sight there shown
comprises a hollow ring 12 made of transparent
glass or plastic material filled with mercury ex-
cept for a space of any predetermined and con-
venient dimensions constituting the bubble 13
which is floated in the mercury. The ring {2 has
a circular axis and a circular cross section. The
hollow ring may be filled with mercury with the
aid of a tubulature, not shown, through whicn

<t

10

20

o
<t

30

40

GO

70

2,308,635

mercury is introduced into the ring, which tubu-
lature is then sealed off leaving a protuberance
{4, as shown in Fig. 3. The ring may be mounted
in a base {5, said base comprising a lower re-
ceiving portion {8 and a cooperating upper por-
tion or saddle {7, screws {8 being provided to
clamp the saddle to the lower portion 16 of the
base 18. An annular guard 19 is preferably pro-
vided and secured in place together with the
hollow ring by means of the base 15. The ring
and base may be mounted on any part of the
vehicle with the circular axis of the ring lying in
2 plane perpendicular to the axis of the bore of
the gun or guns. The facts that the center of
the ring is located in spaced relation to the axis
or axes of the gun bore or bores introduces an
error which varies as the distance from the center
of the ring to the axis of the gun. Combat vehi-
cles are frequently provided with a plurality of
guns., For example, an aeroplane may have a
gun positioned on or closely adjacent to the cock-
rit and one or more other guns at various other
portions of the plane, as for example in the
wings. The sight comprising the ring 12 and
base {5 may be mounted directly upon one of the
guns with the center of the ring only a few inches
from the axis of the bore. If the vehicle has
another gun or guns located somewhere remote
from the rear sight the distance from the center
of the ring 12 to the axis of the bore of that gun
or those guns will, of course, be greater, but
whatever error is occasioned by the distance be-
tween the center of the ring and the bore of the
gun will always be a constant regardless of the
range, and negligible in amount. In other words,
the plane of sight containing the center of the
bubble 13 and the center of the ring will always
be vertical and either coincidental with or paral-
lel to the plane of the trajectory of the bullet as
contrasted with the divergence or angular rela-
tion of the plane of sight and the plane of the
trajectory of the bullet which characterizes a rear
sight in a fixed position, this divergence and
consequent magnification of error proportional
to the range having been already alluded to above
in connecticn with Figs. 11 and 12.

Consequently the rear sight of the present in-
vention may be located on any part of the ve-
hicle and it is not necessary that it be mounted
on any particular gun or on any gun. The plane
containing the circular axis of the ring 12
should, however, be perpendicular to the axis of
the bore of the gun, and the axis of translation
of the vehicle.

Mercury has been specifically mentioned as
the preferred liquid filling for the hollow ring {2,
and while mercury is distinctly preferred on
account of its combination of high specific grav-
ity and high surface tension with low viscosity
or mobility, other liquids may be employed.

The column or filling of mercury remains in
substantially the same position irrespective of
the rotation of the hollow ring 12 caused by an-
gular rotation of the vehicle about its longitudi-
nal axis (or axis of translation), and the walls
of the ring move in relation to the column of
mercury so that there is a relative movement of
these walls in relation to the mercury. The co-
efficient of friction between the mercury and the
transparent walls, when these are of glass, is so
low that the bubble {3 always remains substan-
tially in a vertical plane passing through the
center of this bubble and the center of the ring,
and this plane which also contains the center
of the front sight is the plane of sight which



33, GEOME IRICAL IND1HUNMLNG O,

47

Search Room

2,308,835 3

nas already been mentioned. Consequently, the
mercury column constitutes and embodies means
within the conduit or hollow ring to maintain
said plane of sight in a substantially vertical
position irrespective of rotation of the vehicle
about its longitudinal axis (or axis of transla-
tion) parallel to the plane of sight, or otherwise
stated, rotation of the transverse axis of the ve-
hicle in a plane intersecting the horizontal plane
in which said axis normally lies.

Instead of mercury other liquids possessing
the necessary qualities of low viscosity and low
coefficient of friction in relation to the walls of
the ring, preferably in combination with surface
tension and high specific gravity, may be em-
ployed, as for example various kinds of organic
and inorganic liquids.

The bubble i3 constitutes and embodies a spe-
cies of body of predetermined dimensions floated
by the liquid. Preferably this body is fluid, that
is, a liquid immiscible with the mercury or its
equivalent, or a gas. In the specific embodiment
shown in the drawings the said body 13 is a gas-
eous bubble and it may be advantageously one
of the rare gases, as for example neon, although
nitrogen or other inert gas or air will be satis-
factory. If desired the gas may be enclosed
within a transparent globule or envelope.

A gaseous body or bubble I3 is more advanta-
geous than a liquid or solid because the extreme-
ly low specific gravity of the gas in relation to
the high specific gravity of the mercury makes
it possible for the center of said bubble always

_to remain in the same vertical plane passing

through the center of this bubble and the cen-
ter of the hollow ring, that is, there is substan-
tially no lag or drag, or tendency of the bubble
to follow the walls of the ring in their annular
movement caused by rotation of the vehicle
about its longitudinal axis. Moreover, it is pos-
sible to impart to the gaseous bubble 13 a high
degree of luminosity and contrast in relation to
its adjacent environment or background. This
may be done by discharging through the gaseous
bubble a high frequency induced current pro-
duced by the coil 22 provided with high fre-
quency current from any suitable source, not
shown. The presence of the mercury will cause
the gaseous bubble to emit light having the char-
acteristics of the mercury spectrum.

The invention also provides, in combination
with the sight, a device for estimating the range
of the target. In the specific form shown in
Fig. 1 this device includes the post 24 extending
from the base 15 and terminating in a hollow
ring 25, the center of which ring is the center
of the ring 12. This post carries a frame 26
having a series of points, as shown, arranged in
a circle in concentric and spaced relation to the
circular axis of the ring. These points are
spaced apart equidistant and the distance be-
tween any two points is of course predetermined
and known. Consequently, if an object having
known dimensions comes into the range of vision,
its relation to these points affords a basis for
estimating the range of the object. In aerial
combat, for example, the dimensions of an enemy
plane are generally known from its type and the
device described therefore enables the operator
to estimate or mentally calculate the range.

Ppreferred forms of a front sight employed in
the present invention are shown in Figs. 5 to 9
inclusive. This preferred form includes a socket
30 carrying an incandescent bulb 31, a hollow
post 32 and a base 33. An insulated wire 34
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contacts with the shank 35 of the incandescent
bulb which, of course, constitutes one terminal
thereof. The other terminal or base contacts
with the socket 30 through the boss 36 and the
socket 30 is grounded to the body of the vehicle
through the post 32 and base 33. To provide
against movement of the bulb 31 the terminal of
the wire 34 is provided with a wire spiral 36
enclosed within a tubular covering of resilient

and insulating material such as rubber which en-"

gages a recess 31 in the socket 30.

Current for the illumination of the incan-
descent bulb 31 as well as for energizing the high
frequency coil 22 may be provided by any suit-
able source which it is not necessary to spe-
cifically show in the drawings and describe.

As shown in Figs. 8 and 9, it may be desirable
to have a tandem assembly of front sights so
that in the event that one is shot away the re-
maining sight will still be available.

The mode of operation will now be described
in the light of the prior description and with
further reference to diagrammatic Figs. 11
and 12;

Assuming that the vehicle is on “even keel”
with its longitudinal axis (axis of translation)
lying in its normal horizontal plane the operator
estimates the range of the enemy object, which
may for example be an enemy plane, by means
of the range finding device 26 and then sights
through any point in the vertical plane passing
through the middle of the bubble I3 and the
center of the ring 12 (which is also the center of
the ring 25) and the center of the front sight,
said point being intermediate between the bubble
13 and the center of the ring (2 for intermediate
range, at the center of the bubble 13 for maxi-
mum range, and through the center of the ring
25 for point-blank range. This plane of sight
is coincident with the plane of the trajectory of
the bullet when the vehicle is on “even keel” and
it is therefore necessary only to correct for the
fall of the bullet or its trajectory. When the
vehicle rotates about its axis of translation or
longitudinal axis, if the body or point 13 were in
fixed relation to the ring the plane of sight would
of course undergo a corresponding rotation, as
illustrated in Fig. 12 by the line 1—2. The tra-
jectory of the bullet, shown by the line 8 in Fig.
12, still remains in a vertical plane but the plane
of sight containing the lines {—2 and ('—2’, as
shown in Fig. 12, is not in a vertical plane but
on the contrary in a plane which intersects the
vertical plane of the trajectory at an angle. Con-
sequently the plane of trajectory progressively
diverges from the plane of sight depending on
the degree of rotation of the vehicle and the
range of the target, thus introducing a serious
and indeterminate error.

In the present invention, however, the center
of the body or bubble 13, shown in Fig. 1, always
remains in the same vertical plane containing
the center of said bubble 13, the center of the
ring 25, and the center of the front sight, ir-
respective of rotation of the ring 12 caused by
corresponding rotation of the vehicle about its
axis of translation parallel to the bore of the
gun and transverse to the plane containing the
circular axis of said ring (2. As the ring {2
rotates, the plane of trajectory which as already
stated always remains vertical, progressively
moves away from the plane of sight to an ex-
tent dependent upon the degree of inclination
of the vehicle from the horizontal plane but
these two planes, the plane of sight and the plane
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of the trajectory always remain in parallel ver-
tical and coplanar relationship so that there is no
magnification of the error due to the distance
between these parallel planes which is deter-
minate and can be allowed for. When the sight
is mounted on the barrel of the gun the maxi-
mum possible distance between these two parallel
vertical planes is very small, as for example a
matter of a few inches. If the sight is mounted
on a given portion of the vehicle and the gun
being fired is mounted at a remote portion of
the vehicle the distance between these two
planes, that is, the plane of sight and the plane
of trajectory may be a matter of a few feet or a
few yards, but again, this distance is constant
and determinate, and in the case of aerial combat
gunnery, where a number of guns are mounted
at various points and their fire controlled by the
present invention, the slight dispersion of fire
cause by the plurality of guns is a distinct advan-
tage.

This is again illustrated by reference to Fig. 12
in which 3 represents the bubble {3 shown in Fig.
1 and (, shown in Figs. 11 and 12, represents a
fixed point on the circumference of the ring {2
which, as shown in Figs. 11 and 12, represents a
ring sight mounted directly upon a gun in close
proximity to the barrel, the bore of which is
represented by line T in Figs. 11 and 12. In these

Figs. 11 and 12 the solid crossed lines of the ring 4

12 represent the conventional crossed wire reti-
cule. As the ring 12 rotates, the bubble 13 of
Fig. 1 (represented as 3 in Fig. 12) remains in the
same vertical plane containing the dotted lines

3—4 and 3'—4 of Fig. 12. This vertical plane o

is in coplanar parallel relation to the vertical
plane of the trajectory of the bullet containing
the lines 2—8 and 1.

Consequently the error caused by the distance
between the vertical plane of the trajectory of
the bullet and the vertical plane of sight is
always constant. When the sight is mounted di-
rectly on the gun the distance between these
planes is not only constant but is negligible, and
where the sight is mounted at a point on the
vehicle remote from the gun being fired the
error, while greater, is still constant and can be
readily allowed for if desired, and in many cases
is advantageous, as above explained.

If desired, it is possible to eliminate even the :

constant and determinate error measured by the
distance between the vertical plane of sight and
the vertical coplanar plane of the trajectory.
This can be done by constructing the hollow
circular conduit or ring so that its circular axis
is concentric with the bore of the gun on which
it is mounted, and in such case the said hollow
conduit may wholly surround the barrel of the
gun or only partially. However, it is believed to
be convenient, usually, not to attempt such con-
centric relation but to mount the sight on any
desired portion of the vehicle and make proper
allowance for the constant, determinate error
previously described where such error is anything
more than negligible.

Fig. 14 shows a structure in which the hollow
conduit 50 carrying the bubble 51 floated in a
suitable body of liquid, e. g. mercury, is con-
centrically arranged in relation to the bore of
the gun barrel 55. A hanger having a strap 87
and a clamping portion 58 is suspended from
the gun barrel 55 by means of a circular strap
54. The clamping portion 58 carries the hollow
ring so that the latter is concentric with the bore
of the gun. There is preferably used in combina-
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tion with this rear sight comprising the hollow
conduit 50, a front sight comprising an annular
ring 53 carrying radial arms 56 joined to a sec-
ond annular ring (not specifically shown)
mounted on the gun barrel, the said annular
ring 53 being also concentric with the bore. In
using the device shown in Fig. 14 the center of
the bubble 51 and the intersection of an arm 56
with the ring 53 may be used as the points re-
spectively determining the line of sight for maxi-
mum range, and for intermediate ranges the
rear sight will be any point between the center
of the bubble 51 and the said intersection of an
arm 56 with the ring 53. The image of the front
sight comprising the ring 53 and arms 56 appears
to the observer to lie concentrically within the
hollow conduit 58, and the arms 56 provide not
only front sights but also radial arms, any point
along which (or the projection of which) may
be selected as the rear sight. If desired, a sec-
ond annular ring 52 having a circular axis lying
in the same plane as the circular axis of the
hollow conduit 50 may be provided and support-
ed on the gun barre] in the same manner as the
front sight.

Figs. 10 and 13 show a form of the invention
in which the sight described is mounted within
the barrel or tube 40 of a telescope having an
objective lens 41 and an eye piece 42, the par-
ticular telescope elements shown in Figs. 10 and
13 being substantially those of a Galilean tele-
scope represented diagrammatically. The hollow
ring 13 is constructed similarly to that shown in
Fig. 1 except that the base 15 cooperates with an
adjustment device 43 to permit the sight to be
adjusted in proper focused and spaced relation
to the objective and eye piece so that both the
hollow ring and target may be viewed coinci-
dentally. A post 44 extends from the base I5
and terminates in an annular ring 45 it sub-
stantially the same manner as the post 24 and
ring 25 shown in Fig. 1.

I claim:

1. A rear gun sight for a combat vehicle, said
vehicle having a transverse axis normally lying
in g horizontal plane, a gun mounted on said ve-
hicle and a front sight on said gun, said rear gun
sight comprising a closed light-transmitting con-
duit having a circular axis; said conduit being
adapted to be rigidly mounted in relation to the
gun barrel, the circular axis of said conduit lying
in a plane transverse to the axis of the gun bar-
rel; said conduit containing therewithin means
providing, in effect, a point establishing with
the front sight a line of sight connecting said
point with the object aimed at, said line of sight
lying in a vertical plane of sight containing the
center of said circular axis and the front sight,
said plane being coincident with the vertical
plane containing the trajectory of the projectile
fired from said gun when the transverse axis of
the vehicle occupies its normal position in a
horizonta] plane; and liquid means within said
conduit floatingly supporting said first named
means to maintain said plane of sight in a verti-
cal position substantially coincident with the
plane of the trajectory irrespective of inclina-
tion of the transverse axis of the vehicle from
its normal horizontal position.

2. A rear gun sight for a combat vehicle, said
vehicle having a transverse axis normazally lying
in a horizontal plane, a gun mounted on said
vehicle and a front sight on said gun, said rear
gun sight comprising a closed light-transmitting
conduit having a circular axis; said conduit being
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adapted to be rigidly mounted in relation to the
gun barrel, the circular axis of said conduit lying
in a plane transverse to the axis of the gun bar-
rel; said conduit containing therewithin means
providing, in effect, a point establishing with the
front sight a line of sight connecting said point
with the object aimed at, said line of sight lying
in a vertical plane of sight containing the center
of said circular axis and the front sight, said
plane being coincident with the vertical plane
containing the trajectory of the projectile fired
from said gun when the transverse axis of the
vehicle occupies its normal position in a hori-
zontal plane; and means within said conduit to
maintain said plane of sight in a vertical posi-
tion substantially coincident with the plane of
the trajectory irrespective of inclination of the
transverse axis of the vehicle from its normal
horizontal position, said means comprising a col-
umn of mobile liquid and a body of predeter-
mined dimensions floated by said liquid.

3. A rear gun sight for a combat vehicle, said
vehicle having a transverse axis normally lying
in a horizontal plane, a gun mecunted on said
vehicle and a front sight on said gun, said rear gun
sight comprising a closed light-transmitting con-
duit having a circular axis; said conduit being
adapted to be rigidly mounted in relation to the
gun barrel, the circular axis of said conduit ly-
ing in a plane transverse to the axis of the gun
barrel; said conduit containing a floating body
providing, in effect, a point establishing with
said front sight a line of sight connecting said
point with the object aimed at, said line of sight
lying in a vertical plane of sight containing
the center of said circular axis and the front
sight, said plane being coincident with the ver-
tical plane containing the trajectory of the pro-
jectile fired from said gun when the transverse
axis of the vehicle occupies its normal position
in a horizontal plane; and liquid means within
said conduit to maintain said plane of sight in
a vertical position substantally coincident with
the plane of the trajectory irrespective of in-
clination of the transverse axis of the vehicle
from its normal horizontal position, said means
comprising a column of mobile liquid on which
said first named means is floated; and means to
render said floated body clearly visible and in
sharp contrast to the column of liquid.

4. A rear gun sight for a combat vehicle, said
vehicle having a transverse axis normally lying
in a horizontal plane, a gun mounted on said
vehicle and a front sight on said gun, said rear
sight comprising a closed light-transmitting con-
duit having a circular axis; said conduit being
adapted to be rigidly mounted in relation to the
gun barrel, the circular axis of said conduit ly-
ing in a plane transverse to the axis of the gun
barrel; said front sight comprising a luminous
substantially spherical body; said conduit con-
taining a gaseous bubble floated therein provid-
ing, in effect, a point establishing with said front
sight a line of sight connecting said point with
the front sight and the object aimed at, said
line of sight lying in a vertical plane of sight
containing the center of said circular axis and
the front sight, said plane being coincident with
the vertical plane containing the trajectory of
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the projectile fired from said gun when the trans-
verse axis of the vehicle occupies its normal
position in a horizontal plane; and liquid means
within said conduit to maintain said plane of
sight in a vertical position substantially coinci-
dent with the plane of the trajectory irrespec-
tive of inclination of the transverse axis of the
vehicle from its normal horizontal position, said
means comprising a column of mercury on which
said bubble is floated; and means to render lu-
minous said floated gaseous bubble.

5, A combination of gun sight and range finder
for a combat vehicle having a transverse axis
normally lying in a horizontal plane, a gun
mounted on said vehicle and a front sight on
said gun, the axis of the gun barrel being sub-
stantially transverse to the said axis of the ve-
hicie, said combination comprising a hollow ring
having transparent walls constituting a conduit
path having a circular axis and a circular cross
section; a base on which said ring is mounted,
said base being adapted to mount the ring in
rigid and spaced relation to the gun barrel, with
the circular axis of the ring lying in a plane
transverse to the axis of the gun barrel; a post
extending from the base and having a terminus
at the center of the ring; said conduit contain-
ing a mobile liguid and a gaseous bubble floated
in said liquid whereby a plane passing through
the center of said bubble, the center of the ter-
minus of said post and the front sight constitutes
a plane of sight which remains vertical and sub-
stantially coincident with the plane of the tra-
jectory irrespective of the inclination of the
transverse axis of the vehicle from its normal
horizontal position; said post carrying a frame
having a series of points arranged in a circle
in concentric and spaced relation to the circu-
lar axis of the ring, the distance between any
two of said points affording means to determine
the range ¢f an object having known dimen-
sions.

6. A telescopic gun sight for a combat vehi~
cle having a transverse axis normally lying in
a horizontal plane and a gun mounted on said
vehicle, comprising a hollow ring having trans-
parent walls constituting a conduit having g cir-
cular axis and a circular cross section; a post
extending from the circumference of said ring
and having a terminus at the center of the ring;
said conduit containing a mobile liquid and a
gasecus bubble floated in said liquid whereby a
plane passing through the center of said bub-
ble and the center of the terminus of said post
constitutes a plane of sight which remains ver-
tical and substantially coincident with the plane
of the trajectory irrespective of the inclination
of the transverse axis of the vehicle from  its
normal. hoerizontal position; a telescope having
an objective lens -and an eye:lens; said ring be-
-ing-mounted “within-said -telestope between the
objective lens and eye lens with the circular
axis of the conduit lying in a plane transverse
to the axis of the telescope; and means to trans-
late the ring along the axis of the telescope to
adjust the position of the ring in relation to
said lenses.
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