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COMBINED DAY AND NIGHT WEAPON SIGHT 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to night vision 
devices. More speci?cally, the present invention provides a 
combined day and night sight capable of providing an 
intensi?ed and potentially magni?ed sight picture at night or 
under poor vieWing conditions, and a potentially magni?ed 
sight picture in more favorable light and vieWing conditions. 

[0003] 2. Description of the Related Art 

1. Field of the Invention 

[0004] The use of a light source to illuminate the targeti 
Whether visible light or infraredihas the disadvantage of 
indicating the location of the shooter. Laser aiming devices 
carry the same disadvantage. Thermal infrared imaging, 
Which does not require a light source, has the disadvantage 
of producing an unnatural image. Light gathering and inten 
sifying night vision devices produce natural images, but are 
only useful to the extent that there is available light to gather 
and intensify. The use of tritium illuminated sights, While 
making the sights more visible, fails to illuminate the target 
even if the tritiumiilluminated aiming reticle is Within a 
telescopic sight providing light gathering and magni?cation. 
Additionally, both night vision equipment and daytime tele 
scopic sight add Weight and bulk to the Weapons With Which 
they are used. 

[0005] A typical night vision sight utiliZes an objective 
lens having a maximized siZe for maximum light gathering 
capability. After passing through the objective lens, light 
passes through a focusing assembly that is used to vary the 
distance light travels betWeen lenses Within the sight by 
moving either a focal length adjust lens With respect to the 
objective lens, or a mirror Within the night vision device 
along an axis to change the length of the light path. The light 
Will therefore be brought into sharp focus on the photosen 
sitive surface of the image intensi?er. 

[0006] A photocathode having an electrical current ?oW 
ing therethrough Which forms the photosensitive surface of 
the image intensi?er converts the optical image into an 
electronic image that is transmitted through an electron How. 
The electrons are accelerated through the image intensi?er, 
and remain focused because of the close proximity of 
surfaces Within the image intensi?er tube. Acceleration of 
the electrons, combined With a microchannel electron-mul 
tiplying plate, result in intensi?cation of the original image. 
When the electrons reach a screen, the electronic image is 
converted to an optical image. The ?nal, ampli?ed visible 
image is displayed to the shooter or to other optical devices 
Within the night sight. 

[0007] The output image of the image intensi?er may be 
presented to a collimator. The collimator presents the image 
to the shooter in a manner so that it appears to originate from 
a long distance. The orientation of the collimator affects the 
degree to Which the image transmitted by the collimator 
appears to originate from the same angle at Which it entered 
the objective lens. 

[0008] Some night sights attempt to combine a daytime 
telescopic scope and a night sight into the same sight. Many 
of these devices use tWo optical paths, one used during the 
day, and one for use at night. In addition to making the sight 
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unnecessarily heavy, the use of tWo optical paths creates a 
likelihood of differences betWeen point of aim and point of 
impact from one optical path to the other. 

[0009] Other night vision devices utiliZe a removable 
image intensi?er tube to permit use of the night sight as a 
day sight. HoWever, image intensi?er tubes are delicate 
instruments, subject to damage When removed. Furthermore, 
a temperature difference betWeen the image intensi?er and 
the scope upon insertion of the image intensi?er may cause 
fogging of the sight. 

[0010] Other night vision sights utiliZe an image intensi 
?er moved Within the housing from a position Within the 
sight’s light path to a position outside the sight’s light path 
depending on Whether the sight is being used during the day 
or at night. Such systems may also require the movement of 
the objective lens and the eye piece lens assembly in 
conjunction With the image intensi?er tube so that the 
daytime optics move outWard as the image intensi?er tube is 
moved therebetWeen, thereby maintaining the proper focal 
distance for the daytime optics. Such movement of both the 
daytime optics and the image intensi?er tube raises the issue 
of the repeatability of these movements. 

[0011] Accordingly, there is a need for a combined day 
and night sight forming a single compact, lightWeight pack 
age that minimiZes the bulk and Weight that the user must 
deal With. There is a further need for a combination day/ 
night sight having no moving optical elements, no moving 
mirrors, and no compromise of the environmental seal. 
There is an additional need for a night sight Wherein any 
beam splitters are not critical to the operation of the sight 
itself, but are used for unrelated functions such as optical 
designating, detection, communications, or ranging func 
tions. 

SUMMARY OF THE INVENTION 

[0012] The present invention provides a combination day 
and night observation device that is particularly suited for 
use as a sight for a ?rearm, but Which may also be used for 
observation. The invention includes an image intensifying 
sensor/display combination and a daytime optical path 
length compensator having substantially the same optical 
path length as the image intensifying sensor/display com 
bination. For the purpose of this description, tWo day/night 
sight components have substantially the same optical path if 
the substitution of one component for the other does not 
require a change in either the focus or the bore sight of the 
Weapon upon Which the sight is mounted for shooting at 
typical shooting distances. Either the image intensifying 
sensor/display or the daytime optical path length compen 
sator may be placed Within the optical path de?ned Within 
the sight, depending on Whether the sight is used in good or 
poor vieWing or lighting conditions. The use of the optical 
path length compensator eliminates the need for moving 
optical elements to compensate for the change in the optical 
pathWay When the image intensifying sensor/display is 
moved outside of the optical path for daytime use. 

[0013] The front of the combination day/night sight 
includes an objective lens that may be a coaxial objective 
lens having a central portion structured to transmit visible 
light, and an annular portion structured to transmit infrared 
light or other Wavelengths. An optional beam splitter may be 
located behind the objective lens for splitting out Wave 
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lengths other than visible light and directing them towards 
an optional electro-optical module that may be used for 
thermal infrared imaging, target designation, communica 
tion, or ranging functions. Alternatively, regardless of 
Whether a coaxial objective lens is used, the beam splitter 
may be used to divert a duplicate visual image to an 
electro-optical module structured to permit another indi 
vidual to vieW the image seen by the user of the day/night 
sight. 
[0014] The image intensifying sensor/display combination 
and the daytime optical path length compensator are secured 
Within a reciprocating slider secured Within the housing of 
the day/night sight, behind the objective lens and behind the 
optional beam splitter. The slider is structured to selectively 
position either the image intensifying sensor/display or the 
optical path length compensator behind the objective lens, 
Within the optical path de?ned Within the day/night sight. 
This may be accomplished by a slider that slides back and 
forth betWeen a daytime position and a night position, or a 
slider that pivots about an axis to move betWeen a day 
position and a night position. The axis about Which the slider 
rotates may be either substantially perpendicular or substan 
tially parallel to the optical path de?ned Within the night 
sight. 
[0015] An image erector may be disposed behind the 
slider, ensuring that the image is oriented right side up 
before the image is presented to the reticle, located directly 
behind the image erector. The reticle may be formed from 
etched glass, Wire, deposited metal, or a holographic pro 
jected design such as those used Within a commonly avail 
able red dot sight. 

[0016] Accordingly, it is an object of the present invention 
to provide a combination day/night sight Wherein either an 
image intensifying sensor/display or an optical path length 
compensator may be placed Within the optical path. 

[0017] It is another object of the invention to provide a 
combination day/night sight that is more compact, lighter 
Weight, and exhibits better performance than existing com 
bination day/night sights. 

[0018] It is a further object of the invention to provide a 
combination day/night sight Without the need for moving 
optical elements to accommodate changes in optical path 
length When sWitching from day to night usage, no necessary 
moving mirrors, no necessary beam splitters, and no com 
promise of the environmental seal. 

[0019] It is another object of the invention to provide a 
combination day/night sight that presents a magni?ed image 
to the user. 

[0020] It is a further object of the invention to provide a 
combination day/night sight that maintains the night vision 
channel f/number (focal length/diameter) throughout the full 
Zoom range. 

[0021] It is another object of the invention to provide a 
combination day/night sight requiring no change in focus or 
bore sight adjustment after sWitching betWeen day and night 
operation. 

[0022] It is a further object of the invention to provide a 
combination day/night sight providing for integration With 
optical designating, detection, communication, or ranging 
functions Within the same objective lens assembly. 
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[0023] These and other objects of the invention Will 
become more apparent through the folloWing description 
and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is an isometric front, side, and top vieW of 
a combination day/night sight according to the present 
invention. 

[0025] FIG. 2 is a side cross-sectional vieW of a combi 
nation day/night sight according to the present invention. 

[0026] FIG. 3 is a rear isometric cutaWay vieW of a night 
sight according to the present invention, taken along the 
lines A-A in FIG. 2, shoWing the night con?guration. 

[0027] FIG. 4 is a rear isometric cutaWay vieW of a 
combination day/night sight according to the present inven 
tion, taken along the lines A-A in FIG. 2, shoWing the 
daytime con?guration. 
[0028] FIG. 5 is a side vieW of one embodiment of an 
image intensifying sensor/display combination for a com 
bination day/night sight according to the present invention. 

[0029] Like reference characters denote like elements 
throughout the draWings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] The present invention provides a night vision 
device intended to serve as a combination day and night 
sight for a ?rearm, although it can also be used for obser 
vation. The combination day and night sight 10 is illustrated 
in FIG. 1-2. The sight 10 includes a housing 12 having a 
forWard end 14 and a rearWard end 16. 

[0031] An objective lens 18 is housed Within the forWard 
end 14. In some embodiments, the objective lens 18 may be 
a coaxial objective lens having a central portion 20 struc 
tured to transmit visible light, and an annular portion 22 
structured to transmit infrared light or other Wavelengths. 
Alternatively, the objective lens 18 may have a cutaWay 
section as disclosed in US. patent application Ser. No. 
11/011,671, ?led Dec. 14, 2004. 

[0032] An optional beam splitter 24 may optionally be 
disposed behind the objective lens 18. The beam splitter 24 
includes a dichroic surface 26 structured to transmit light of 
certain Wavelengths, for example the visible spectrum, and 
re?ect light having other Wavelengths, for example, infrared. 
The beam splitter 24 may be made from tWo mating com 
ponents of a cube of glass or other material that is trans 
parent in the Wavelength ranges of interest, With the mating 
surfaces forming an angle of about 45° upon Which a 
dichroic coating is applied. A plate or pellicle beamsplitter 
may also be used. Preferred dichroic coatings include thin 
?lm dielectric, ion beam assisted deposition hard dielectric, 
chemical vapor deposition (CVD) coatings and rugate ?l 
ters. Preferred beam splitter materials include optical glass, 
Zinc Sulphide, Zinc Selenide, Sapphire, Fused Silica, Cal 
cium Fluoride, Magnesium Fluoride, Sodium Chloride, 
Cesium Bromide, Cesium Iodide, Lithium Fluoride, Potas 
sium Bromide, and Thallium Bromoiodide. 

[0033] An optional electro-optical module 28 may be 
disposed adjacent to the beam splitter 24, preferably in a 
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direction substantially perpendicular to the optical path, 
designated by the arroW B. The electro-optical module 28 
may, for example, be a device such as an infrared camera for 
presenting a near infrared or thermal image to a user, or a 
visible light camera structured to transmit a duplicate of the 
image vieWed by the user to a second user. Other examples 
of electro-optical modules include SWIR image sensors, 
lead salt IR image sensors, uncooled or cooled IR image 
sensors, receivers and/or transmitters for diode or laser diode 
illumination and/or laser range?nding or remote communi 
cations, transmitters for optical target designation, UV 
image sensors, CCD or CMOS image sensors, intensi?ed 
CCD or CMOS image sensors, electron multiplying CCD or 
CMOS sensors, and visible or intensi?ed image sensors. 

[0034] Referring to FIGS. 2-4, a slider 30 housing an 
image intensifying sensor/display combination 32 and a 
daytime optical path length compensator 34 is disposed 
along the optical path B behind the objective lens 18, and in 
the illustrated example behind the beam splitter 24. 
Although only tWo alternative optical devices are shoWn in 
the illustrated example, more than tWo devices may be used. 
For example, a slider having three optical devices may 
provide the options of visible light intensi?cation, thermal 
infrared, and optical path length compensation. One pre 
ferred slider 30 includes slide rails 36 structured to guide the 
slider 30 along the guide rails 38. Such a slider 30 slides 
laterally betWeen the night time position of FIG. 3, Wherein 
the image intensifying sensor/ display 32 is Within the optical 
path, and the daytime position of FIG. 4, Wherein a daytime 
optical path length compensator 34 is Within the optical path. 
The illustrated embodiment of the slider 30 includes a roW 
of teeth 66 substantially parallel to the guide rails 38. The 
roW of teeth 66 is structured to mesh With a gear 68 at the 
end of a shaft 70 that is rotatably secured Within the housing 
12. The opposite end of the shaft 70 is secured to a handle 
72 disposed outside the housing 12. By rotating the handle 
72, a user may cause the slider to move betWeen the 
nighttime position of FIG. 3 and the daytime position of 
FIG. 4. Other embodiments of a slider 30 may be structured 
to pivot about an axis to move either the image intensifying 
sensor/display 32 or the optical path length compensator 34 
into the optical path. Such a slider 30 preferably rotates 
around an axis that is either substantially parallel to or 
substantially perpendicular to the optical path B. 
[0035] Any of several presently available image intensi 
fying sensor/display combinations 32 may be used With a 
combination day/night sight 10. Examples include a glass 
input, glass-output generation 2 or generation 3 ?lmed or 
un?lmed image intensi?er With planar input and output 
surfaces, a glass-input, ?ber-output generation 2 or genera 
tion 3 ?lmed or un?lmed image intensi?er With planar input 
and output surfaces, or a ?ber-input, ?ber-output generation 
2 or generation 3 ?lmed or un?lmed image intensi?er With 
planar input and output surfaces. A glass-input glass-output 
generation 2 image intensi?er, or a generation 3 ?ber-output 
image intensi?er, is particularly Well suited to the combi 
nation day/night sight 10, having unity magni?cation, Zero 
image shift, and the same optical characteristics as a glass 
plate having planar input and output surfaces and having 
substantially the same refractive index and thickness. Such 
an image intensi?er 32 can then be used in conjunction With 
an optical path length compensator 34 made from a glass 
plate having the same thickness and planar input and output 
surfaces as the image intensi?er. Alternatively, a glass plate 
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having a different thickness and refractive index may be 
used, as long as the combination of glass and air space 
results in substantially the same optical path length as the 
image intensi?er 32. 

[0036] The structure and functioning of an image intensi 
?er 32 or other similar devices is Well-known, and therefore 
only brie?y described herein. In the most preferred embodi 
ments of an image intensi?er, a photocathode having an 
electrical current ?oWing therethrough Which forms the 
photosensitive surface of the image intensi?er converts the 
optical image into an electronic image that is transmitted 
through an electron How. The electrons are accelerated 
through the image intensi?er, and remain focused because of 
the close proximity of surfaces Within the image intensi?er 
tube. Acceleration of the electrons, combined With a micro 
channel electron-multiplying plate, result in intensi?cation 
of the original image. When the electrons reach a screen, the 
electronic image is converted to an optical image. 

[0037] Other sensors that may be used as part of an image 
intensifying sensor-display combination include uncooled 
detector arrays, lead salt detector arrays, short Wave infrared 
detector arrays, visible band charge coupled display (CCD) 
arrays, and intensi?ed electron-multiplying CCD or CMOS 
arrays having direct, ?ber, or optical coupling. Some dis 
plays that may be used With any of these sensors include an 
inverting ?ber optic output display, an LCD display, a micro 
mirror array, a CRT, a plasma display, or an OLED display. 

[0038] Regardless of the type of image intensifying sen 
sor/display combination selected, having the sensor and 
display physically connected to each other ensures that any 
shift in the sensor results in a corresponding shift in the 
display. The sensor/display combination is therefore insen 
sitive to shifts of the sensor/display combination in any 
direction substantially perpendicular to the optical path B. 

[0039] In some embodiments, a thin elastomer surrounds 
the image intensi?er 32. The elastomer permits the image 
intensi?er 32 to be tightly secured Within the slider 30, 
thereby resisting movement of the image intensi?er 32 
resulting from shock or temperature change, While also 
distributing the high mounting forces over the entire surface 
of the image intensi?er 32, thereby resisting deformation of 
the image intensi?er 32 over time from these high forces. 
The elastomer further provides a degree of shock absor 
bance, thereby protecting the shock sensitive equipment 
Within the image intensi?er 32. Additionally, the elastomeric 
suspension of the image intensi?er 32 Within the slider 30 
compensates for different coef?cients of thermal expansion 
Within the material used for the image intensi?er 32 and 
slider 30, retaining the image intensi?er 32 in its desired 
position despite expansion and contraction of the compo 
nents. 

[0040] A variety of elastomers can be used to suspend the 
image intensi?er 32 Within the slider 30. Some examples 
include polysul?de, one-part or tWo-part liquid or paste 
silicones, epoxies, ethylene propylene diene rubber (EPDN), 
acrylonitrile-butadiene rubber (NBR), hydrogenated acry 
lonitrile-butadiene rubber (HNBR), chlorobutadiene rubber 
(CR), carboxylated nitrile rubber (XNBR), acrylate rubber 
(ACM), ethylene acrylic rubber (AEM), methyl polysilox 
ane (MQ), vinyl-methyl polysiloxane (V MQ), phenyl-vinyl 
methyl polyiloxane (PVMQ), phenyl-methyl polysiloxane 
(PMQ), ?uoromethyl polysiloxane (PVMQ), ?uoro elas 
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tomer (FKM), per?uoro elastomer (FFKM), polyester-ure 
thane rubber (AU), polyether-urethane rubber (EU), ethyl 
ene-oxide-epichlorhydrin rubber (ECO), 
polyepichlorohydrine (CO), chlorosulphonated polyethyl 
ene (CSM), natural rubber (NR), isoprene rubber (IR), 
polybutadiene rubber (BR), styrene-butadiene rubber 
(SBR), ethylene propylene copolymer (EPM), butyl rubber 
(IIR), chlorobutyl rubber (CIIR), and brominebutyl rubber 
(BIIR). 
[0041] Referring to FIG. 5, one possible arrangement of a 
sensor/display combination is illustrated. Sensor/display 
combination 32 of FIG. 5 includes a forward mirror 40 
structured to re?ect an image from the optical path to a 
sensor 42. The sensor 42 is structured to display the image 
on a display 44. A rear mirror 46 is structured to re?ect the 
image displayed on a display 44 back along the optical path. 
The forward mirror 40 and rearward mirror 46 are preferably 
formed by depositing a re?ective coating along the mating 
halves of a diagonally split block of an optical material 
transmitting in the wavelength range of interest having a 
forward section 48 and rearward section 50. The character 
istics of the optical path length compensator 34 are deter 
mined by the spacing between the sensor 42 and the forward 
mirror 40, the forward 40 and the rearward mirror 46, and 
the rearward mirror 46 and the display 44. In the preferred 
con?guration, the optical path length compensator can be 
the airspace that remains when the sensor/display combina 
tion 32 is removed from the optical path in the daytime 
position. A rhombus 52 may be placed between the forward 
mirror 40 and rearward mirror 46 to provide for proper 
spacing between the forward mirror 40 and the objective 
lens 18, and between a rearward mirror 46 and optical 
devices located behind the sensor/display combination 32. 
The use of a rhombus 52 ensures that the input surface 51 
and output surface 53 of the sensor/display combination 32 
remain substantially perpendicular to the optional path B 
regardless of the siZe of the rhombus 52 and maintains a 
?xed orientation between the sensor 42 and display 44 so 
that displayed image location is insensitive to shifts in the 
sensor/display combination orthogonal to the optical path. 
Likewise, accurate positioning of the slider 30, and of the 
image intensi?er 32 and optical path length compensator 34 
within the slider, are not required to maintain boresight The 
forward mirror 40 and/or the rearward mirror 46 may be 
formed directly on the faces of the rhombus 52, in which 
case the forward section 48 or rearward section 50 may be 
removed and replaced with air. 

[0042] An image erector 54 is disposed behind the slider 
30, along the optical path B. Because the image was inverted 
when it passed through the objective lens 18, it is necessary 
to ensure that it is presented right side up to the user, 
regardless of whether the image intensifying sensor/display 
32 or the optical path length compensator 34 is within the 
optical path. While some image intensifying sensor/display 
combinations in other night sights may use an inverting 
display, an inverting display within the image intensifying 
combination 32 is inappropriate because the optical path 
length compensator does not invert the image. By ensuring 
that the image is inverted only when passing through the 
objective lens 18 and then when passing through the image 
erector 54, the image will always be presented to the user 
right side up regardless of whether the image intensifying 
sensor/display 32 or optical path length compensator 34 is 
within the optical path B. 
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[0043] An aiming reticle 56 may disposed along the 
optical path B, behind the image erector 54. Any presently 
available aiming reticle may be used within the night sight 
10, for example, etched glass, wire, deposited metal, or a 
holographic projected design such as those used within a 
commonly available red dot sight. Alternatively, the aiming 
reticle 56 may be omitted if the purpose of the device is 
observation instead of aiming. 

[0044] An eyepiece 58 is disposed at the rearward end 16 
of the housing 12. The eyepiece 58 may be selected to 
provide any desired magni?cation, including unity magni 
?cation, or a ?xed magni?cation of a desired power level. 
Alternatively, a presently available Zoom eyepiece may be 
used as the eyepiece 58. Zoom eyepieces are known to those 
skilled in the art of optics, and therefore not described 
further herein. 

[0045] The night sight 10 preferably includes an elevation 
adjustment mechanism, a windage adjustment mechanism, 
and a focus adjustment mechanism. Windage and elevation 
adjustment is accomplished by a mechanical linkage 
between the knobs 60, 62 and the reticle 56, whereby turning 
the knob 60 raises or lowers the reticle 56 with respect to the 
image, and turning the knob 62 moves the reticle 56 right or 
left with respect to the image. Such windage and elevation 
aiming adjustment mechanisms are well known to those 
skilled in the art of optical ?rearm sights, and are therefore 
not described further herein. Likewise, the focus adjustment 
knob 64 is connected by a well known mechanical linkage 
to a means for sliding one or more objective lens elements 
18 substantially parallel to the optical path B of the sight 10. 
Such focusing mechanisms are well known to those skilled 
in the art of telescopic weapon sights, and are therefore not 
further described herein. 

[0046] In use, the sight 10 will be mounted onto the top of 
the barrel or receiver of a weapon in a manner well-known 
to those skilled in the art. If the sight 10 is being used during 
daytime, the user will position the optical path length 
compensator 34 along the optical path. Conversely, if the 
sight 10 is being used at night or under conditions where the 
image intensifying sensor/display will be useful, the user 
will position the image intensifying sensor/display combi 
nation 32 along the optical path. The user will then adjust the 
focus knob 64 until the user is viewing a sharp, clear image. 
Light passing through the objective lens 18 will reach the 
beam splitter 24, regardless of whether such light is focused 
by the central portion 20 of a coaxial objective lens 18, or 
the annular portion 22 of a coaxial objective lens 18. A 
portion of the light reaching the re?ective surface 26 of the 
beam splitter 24, for example, all visible light, will pass 
through the re?ective surface 26, and then through either the 
image intensifying sensor/display combination 32 or the 
optical path length compensator 34. The image will be 
inverted by the image erector 54 to compensate for the 
original image inversion that occurred when the image 
passed through the objective lens 18. The user will view the 
image through the eyepiece 58, with the aiming reticle 56 
displayed over the image 54. If the user determines through 
shooting the weapon that the sight 10 is not properly sighted 
in, the user may adjust the position of the reticle 56 as 
appropriate using the knobs 60, 62. 

[0047] If a beam splitter 24 and electro-optical module 28 
are included, a portion of the light passing through the 
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objective lens, for example, infrared light passing through 
the annular portion 22, Will be re?ected off of the re?ected 
surface and directed toWards the electro-optical module 28. 
Some embodiments of the electro-optical module 28 may be 
an infrared camera structured to produce a thermal image 
based on the infrared light. This thermal image may then be 
displayed to the user, or to another user. Alternatively, a 
portion of visible light striking the beam splitter 24 may be 
directed to another embodiment of the electro-optical mod 
ule 28, Which may be a visible light camera for displaying 
the image seen by the user to another user. As another 
alternative, the beam splitter 24 and electro-optical module 
28 may be placed at other locations Within the night sight 10. 
For example, if the electro-optical module 28 is a visible 
light camera and it is desired that a second user observe the 
same image as the ?rst user, then the beam splitter 24 and 
electro-optical module 28 may be positioned behind the 
slider 30, the reticle 56, or the Zoom eyepiece 58. 

[0048] The present invention therefore provides a combi 
nation day/night sight Wherein either an image intensifying 
sensor/display or an optical path length compensator may be 
placed Within the optical path. Other embodiments of the 
invention may selectively place other optical devices in the 
optical path, for example, thermal infrared imaging cameras 
and displays. The combination day/night sight is more 
compact, lighter in Weight, and exhibits better performance 
than existing combination day/night sights. The combination 
day/night sight does not require any moving optical ele 
ments to compensate for moving the image intensi?er 32 out 
of the optical path B, no necessary moving mirrors, no 
necessary beam splitters, and no compromise of its envi 
ronmental seal. The sight presents the image to the user at 
any desired magni?cation, Which may be either ?xed or 
variable. The sight maintains the night vision channel t/num 
ber throughout the full Zoom range, thereby maintaining the 
desired brightness. Because the image intensifying sensor/ 
display and optical path length compensator have substan 
tially the same optical path length, either may be placed 
Within the optical path Without any change in focus or bore 
sight adjustment. The boresight is insensitive to the lateral or 
vertical position of the optical path length compensator and 
the image intensifying sensor/display. Some embodiments 
of the invention may provide for the integration of optical 
designating, detection, communication, or ranging functions 
Within the same objective lens assembly through the use of 
an optional beam splitter and electro-optical module. 

[0049] While a speci?c embodiment of the invention has 
been described in detail, it Will be appreciated by those 
skilled in the art that various modi?cations and alternatives 
to those details could be developed in light of the overall 
teachings of the disclosure. Accordingly, the particular 
arrangements disclosed are meant to be illustrative only and 
not limiting as to the scope of the invention Which is to be 
given the full breadth of the appended claims and any and all 
equivalents thereof. 

What is claimed is: 

1. A night vision device, comprising: 

an optical path de?ned Within the night vision device; 

an image intensifying sensor/display combination; 
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a daytime optical path length compensator having sub 
stantially the same optical path length as the image 
intensifying sensor/display combination; and 

means for selectively placing either the image intensify 
ing sensor/display combination or the daytime optical 
path length compensator Within the optical path. 

2. The night vision device according to claim 1, further 
comprising a mode selection mechanism housing the image 
intensifying sensor/display combination and the daytime 
optical path length compensator, the mode selection mecha 
nism being structured to selectively place either the image 
intensifying sensor/display combination or the daytime opti 
cal path length compensator. 

3. The night vision device according to claim 2, further 
comprising a slider containing both the image intensifying 
sensor/display combination and the daytime optical path 
length compensator, the slider being structured to selectively 
reciprocate betWeen a day position and a night position, the 
daytime optical path length compensator being positioned 
Within the optical path in the day position, the image 
intensifying sensor/display combination being positioned 
Within the optical path in the night position. 

4. The night vision device according to claim 3, Wherein 
the reciprocation of the slider is in a form selected from the 
group consisting of sliding laterally betWeen the daytime 
position and the night position and rotating betWeen the 
daytime position and the night position. 

5. The night vision device according to claim 4, Wherein 
rotation of the slider is Within a plane selected from the 
group consisting of substantially parallel to the optical path 
and substantially perpendicular to the optical path. 

6. The night vision device according to claim 1, Wherein 
the means for selectively positioning either the image inten 
sifying sensor/display combination or the daytime optical 
path length compensator Within the optical path include at 
least one mirror structured to be selectively movable to 
direct light toWards either the image intensifying sensor/ 
display combination or the daytime optical path length 
compensator. 

7. The night vision device according to claim 1, further 
comprising a beam splitter structured to direct a portion of 
incoming light to an electro-optical module. 

8. The night vision device according to claim 7, Wherein 
the electro-optical module includes a camera structured to 
permit a person to vieW an image as vieWed by a shooter. 

9. The night vision device according to claim 1, further 
comprising a coaxial objective lens. 

10. The night vision device according to claim 9, Wherein 
the coaxial objective lens has a central portion and an 
annular portion, one of the central portion and annular 
portion being structured to transmit visible light, and the 
other of the central portion and the annular portion being 
structured to transmit light having a Wavelength separate 
from visible light. 

11. The night vision device according to claim 10, 
Wherein the light having a Wavelength separate from visible 
light has a Wavelength selected from the group consisting of 
infrared and near infrared. 

12. The night vision device according to claim 1, further 
comprising a Zoom eyepiece structured to magnify an image 
presented to a user through the night vision device. 

13. The night vision device according to claim 1, further 
comprising an aiming reticle. 
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14. The night vision device according to claim 13, 
wherein the aiming reticle is selected from the group con 
sisting of etched glass, Wire, deposited metal, and holo 
graphic projected design. 

15. The night vision device according to claim 13, further 
comprising means for moving the reticle With respect to an 
image displayed by the night vision device. 

16. The night vision device according to claim 1 further 
comprising an image erector assembly disposed after the 

Sep. 27, 2007 

image intensifying sensor/display combination or the day 
time optical path length compensator. 

17. The night vision device according to claim 1, further 
comprising an elastomer disposed betWeen the image inten 
sifying sensor/display combination and the slider. 

18. The night vision device according to claim 1, Wherein 
the night vision device is a day/night sight for a ?rearm. 

* * * * * 


