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-1 - VEAPON ALM NG SYSTEMThe pregent invention relatgs to wgaeﬂ)gl#\%ﬁt%'qq
and'norerparticularly t@f@é A )(‘q@m Jh?fgj:_r‘gg bot h day Zwsd ni ght
ail-m,ng capability. MIlitar d™ L% it orcenen personnel who use weapons,
such*as handguns and rifles, have, | ong sought ways to inprove their aim

By inproving their shooting accuracy, an operator increases his own

ef fecti veness and chance of survival, while mnimzing|THIS SHBET BIAKI BRENC

i nnocent bystanders being shot. Virtually every handguph and gggihergones

equi pped with a nmechani cal bore sight. The typical borée—st S
first upstanding nenber at the far end_of; the barrel and a second

upst andi ng nmenber at the close end of the barrel. The two nenbers are of
equi val ent height, To use the hore si,ght, the operator visually_ sights down

the length of the B8 rRNeS/NE hdnyentisn Felates e tooteapon8ighFarentad s

with the desmoed tpagticulatiiyalty, a ¥eapon RGiny dy¥tdieHEsind Soth
| at er al Ig an sqQ _that the sight can be accurately

g vertidcal.l ag&lﬁst abl-e,
calibrated fofYt RB%pE uBi0ge CAPFPLIALY s 5| 50 typical for operators of

weapons to use the nechanical bore sight in conjunction with an opti cal
scope. The scope woul d be nounted onto the upper surface of the weapon -
bet ween the bore si ght and the operator, and is usually equi pped with
magni fi cation, suMAld&aryr eeand nedawagrenforgement 3xpersanpedpemitor Bae
see the borevaagbhsl v aeh ¥ heRRGunas ¥R FPeid#, JhahAll 1bAGIhoudiit S
‘conbi na:jjl on of bore S|%t and scope enables the operator to accurately
ai m at hd sYRAYRe 19 eiBPEPYL,their aim. By improving their shooting

accuracy, an operator increases his own effectiveness and

chance of survival, while minimizing the possibility of
innocent bystanders being shot.

Virtually every handgun and rifle comes equipped with

15 a mechanical bore sight. The typical bore sight comprises

a first upstanding member at the far end of the barrel and

a second upstanding member at the close end of the barrel.

The two members are of equivalent height. To use the bore

sight, the operator visually sights down the length of the

20 barrel of the gun, aligning the tops of the two members

with the desired target. Usually, one or both of the

members are laterally and vertically adjustable, so that

the sight can be accurately calibrated for the particular
operator. '

25 It is also typical for operators of weapons to use
the mechanical bore sight in conjunction with an optical
scope. The scope would be mounted onto the upper surface
of the weapon between the bore sight and the operator, and
is usually equipped with magnification, such as three

30 times magnification (3x). 'The operator can see the bore
sight through the scope, as well as the distant target.
This combination of bore sight and scope enables the
operator to accurately aim at and strike these distant
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targets., However, it should be apparent that this sighting nethod “
Is only operable in daylight conditions. Mddern technol ogy has enabl ed

gr eat, advances in weapon sighting. Most notably, the use of |asers has 5
resulted in great inprovenents in sighting accuracy. A laser sight for a
weapon conprises a low intensity laser which is nounted on top of the

weapon. Wien the laser is activated, it pdtnts in the direction parallel to

the barrel .of t? wsapon The spot of light fornmed by the 10 | aser
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operator, _to grma virtual | mage
is ghting systems can enable even relatlvely inexper:.enced

operators to accurately hit their desired targets.

A significant drawback with laser sighting systems is
that the laser light is also visible to observers, which
can trace the source of the laser light back to the

20 operator. This would effectively give away the location
of the operator, putting him at risk to retaliation by
hostile forces. This problem is compounded at night, when
hostile forces are utilizing night vision systems which

can see the infrared light beam generated by the laser
25 sight.

‘T salve this prchlan, one could design a passive sighting system utilizing

a red-light source, such as a light emitting diode (LED),

mounted at a point at the near end of the weapon barrel,

30 and a combining mirror placed further down the lenath of

the barrel and facing the LED. The mirror would have a coating

which reflects red light yet allows all other frequencies

B of light to pass through. The red light formed by the LED
would be reflected in the mirror, and be collimated in a

35 direction parallel to the gun barrel and toward the

operator, to form a Virtual image of the red LED at an



-3- infinite distance aligned with the barrel. The virtual inage would
provide a reticle for the operator which cannot be seen by others. The
operator ‘'woul d ook through the mrror, see the distant target and the
virtual image of the red 5 LED suspended at the sight point of the
veapon. To ai mthe weapon, the dperator would center the virtual inmage on
the desired target. As with earlier systesps the position of the mrror
could be adjusted to calibrate for alignment with the barrel, and for the
speci fic operdinfinfbesdpasahve alignedd with atlte npasyellem cThé dvépshhag the

operator to a ri.ke his.arget it hout, illum nating the target
olro br oadcasti ng ni s. posﬁq‘g‘ﬁ.& %’ﬁF@Fgﬁﬁm% Wgt?@ﬁg”‘(#’ ﬁ:ﬂg}% st gm
woul d be that §9eRsb¥npghersect iThe dperatatnywght lookdihrongh thé miTrror,
ni ght, the opedeid or Weni [ t ~eai o t he
red |ight woul d conti nueﬁiﬁ%?é?gkg iﬁg%gﬁe%é?ﬁ?é %?%gﬁe%f gﬁﬁi gﬁ?

vi si on syst em | uBRendedi akdtha sight painth efsthen WeaPedif | cBotainm
anmbi ent |ight #ine wedsbee, Sk e%ﬁuﬁd%ﬁﬁ% Widr% %a%g

resi dual Iight‘i $ l’ﬁh S nna%mé or statro;gi‘ght, i n |2{‘gto ouégate I ethe
anbi ent |ight 9% ¥ ?%?i%?ﬁ?%‘a- byhd mim farlien syatans., the position of
out put | mage Ve mizror W_waﬂ?wﬁm{éeﬁa&rﬁﬁﬁfﬁaﬂen%&gon of
ni vi sion s U I 'Ze41 €4 sikiscation techno S 10

"ntensi 1y the T TEvAr b 500 < FOF o FBRP LF LGN EPRTa Sitso (kS PEPREEE he
light frd® th&ehfdebecdinimy systemucoulthenibiyehé tpepatdr totacmratelyess -
I nvol ves conv ' o] h L ve b@Nt 544 | el r r%%ttte S
and projecti oqﬁ%ehéreg?éﬁ%ht tqé?ﬁhg'n {éi%ﬁggghggﬂgcr%gén %(% forSP
conver si on of Qﬁ%‘ RIS BiS (RGFEERONO | ight visible to the observer.

This visible |ight AsptélTeni i€ i eype of passive system, wouldbe et
it is only effective during daylight conditions. At
15 night, the operator would be unable to see the distant
target, although tha red 1light would continue to be
visible. To remedy this problem, a night vision system could be
utilized. A night vision system intensifies the ambient
light to produce an image. These systems require some
20 residual light, such as moon or starlight, in which teo
operate. The ambient light is intensified by the night
vision system to produce an output image which is visible
to the human eye. The present generation of night vision
systems utilize image intensification technologies to
25 intensify the low level of visible ambient light and also
make visible the 1light from the infrared (IR) spectrum.
The image intensification process involves conversion of
the received ambient light into electron patterns and
pProjection of the electron patterns on a phosphor screen
30 for conversion of the electron patterns into light visible
’ to the observer. This visible light is then viewed by the
operator through a lens provided in the eyepiece of the
systen.
Night vision systems could be either mounted to the
35 weapon itself, or could be worn by the operator as a goggle
in either a face mask mounted or helmet mounted .



operator .through a lens provided in the eyepiece of the system N ght

vi sion systens could be either nmounted to the 35 weapon itself, ar could
be-worn by’ the operator as a goggle in either a face mask nounted or hel-net
mount €d -4- configuration. Wen nmounted to the vieapon, the night.

vi sion systens could use 3x magnification as in the day |ight optical
scopes. In contrast, night vision systens, used as a goggle would not use
3x magnification. but 5 i nstead woul d réf@in at one tines (1x)

functi on- N ghihrEalt €, 2 e Anintedh, LonShe opeRBaR’scHhe niohta
passive red din%iﬂmn§Y8y3m8p1$mumddirm)u§§i$kenaghi£mddtﬂdn gsuliff the
Bondi £ ons of 05 knagh® CbpRLERI (eORE, " IR FYA o i Viedon,
sane system dFYHECRRISRY . as Hgegglerwaildanoti ghe 3% shagnificatidn;i bgt
dayl i ght v@ul dirstesk Mbuld $eRaiin ¥80Snd Rihdde (19) © Hidni 148 CrothLEALLE
tube. Thus 15 t he r at uld have to renove e conblined nig VT Ei on
red dot ai ni ngigy‘%?‘éﬁ)ﬁ’%nﬁ?{ﬁ%\,\?ﬁ)&ﬁboﬁ"ﬁnﬁhPeﬁP%%tP? ot funatderniot ai ning
Changed |1 Voudenve tp he o W SeadicotbIRe LT 8 e eptItaL
(Z:Oang;a or the :)Q %?Q?o‘?;wl R f&(ﬂ%v&,r?‘ﬁedB{)eﬁngPg\?\&ﬁ%%vEr?gﬁigﬁy aBot h
a daytime red ennaﬁrmregénlnn codlld copbovideni gah Vi sion scope/red dot
forces o ot I hezyeer N bhPbeydali” {Diing AR ELEER Be iGN ok 15
hel met nount eFRYHElensiof dycknnss. asHowever) ctheabpematorieuldebe funable
conbi ned ni ghttyi 65@NtheORAMS s Poted GuPIng the day. Operation of a
night vision system during daylight would quickly cause
damage to the internal image intensification tube. Thus
15 the operator would have to remove the combined night
vision red dot aiming system from the weapon and replace
it with a red dot aiming system for use during daylight
hours. Each t‘:‘l’me the aiming device was changed it would
have to be recglgbrated or re-aligned for the weapon and
20 for the operator. In addition, the operator would have to
carry both a daytime red dot aiming system, and a combined
night vision scope/red dot aiming system for use at night.
Since most law enforcement and military forces operating
at night already utilize either face mask mounted or
25 helmet mounted night vision systems, as described above,
the use of a combined night vision scope/red dot aiming
system would be redundant.
Combination scopes having night vision capability and
red dot aiming systems which are switchable between day
30 and night use are available in the prior art. These
combination devices utilize a plurality of internal hinged
mirrors to allow the observed image and reticle dot to
bypass the image intensification tube during daytime
usage. The operator can reconfiqure the mirrors to direct
35 the atbient light into the imagé intensification tube when
desired. While this combined scope enables the operator



'system woul d be redundant. Conbi nation scopes having night vision
capability amd red dot aimng systens which are sw tchabl e between day 30
and night use are available in the prior art. These conbi nati on devi ces
utilqze a plurality of internal hinged mirrors to allow the observed i mage
and reticle dot to bypass the inmage intensification tube during daytine

usage. The operator can reconfigure the nirrorsqto direct '1§rrbi ent” °
light into the image intensification t mm . Inpt
ai

conbi ned scope enabl es the operator 0 ng systemin
-‘bot h dayl i ght and ni ght conditions, it~ 3dds consi derable weight, bulk and

conplexity to t 0 This is especially apparsant rd I me, when
the additi onéa; lg\%?gﬁﬁgo?e? h%é’%lwngps?@% e'%d‘r’f%o t?sda%i#}%: S%é& A further
probl em wi t might conditnionen its ddde ddnsiderabla wedfightbvibwlhiandrs can
easily fall MeTalag=els in v sl =47 £4822994
di scl oses a %%%Jf)lf%%e. str u%tvipjr WO ?%H(he Jgiiéc%pl ece]?%%én%?‘lgpt I cal
ai mi ng port iSFIRg tFRYEHRen orhen dehig isdditienabpieighty Al dhe SRt r st of
whi ch pi esessdisise BAPELORT LSTAME | 11 die, ai N MG-d1 i OBIEW witieapon. By
detaching the second of the pjeces and inserting the third between the
first two, (PR SCOMPIRRELOM OIS Fiatndis R UHA TS HodHEDR ni ght i me
facility is mixmworedcat/Seds ¥hp 22001 dhar|©f bl ianaidrer, regidewirsg othsystem in
whi ch the ni . %S&.?Q%%é@tem I's conmbined with a daytine view ng system

ut 0

The opti cal ouJb e 20 night vision systemis transmtted into the

optical, daytine, USyAt4229% ABEORIHES andree\ DBz 45 T a0 etwo ni ght
- 10 of which pieces form an optical aiming portion in the
form of a daytime telescopic sight and the first of
which pieces has means for mounting the aiming portioﬁ
onto a weapon. By detaching the second of the pieces
and inserting the third between the first two, the
15 third being an image intensifier module, a nightime
fz.:ility is provided.

US-A-4625235 discloses another night vision system
in which the night vision system is combined with a
daytime viewing system. The optical output of the

20 night vision system is transmitted into the optical,
daytime, system.

DE-A-3423320 and UK-A-2084347 disclose a night
sight showing how to integrate an aiming image,
provided by a light source, into the night sight. ©No

25 separate daytime use of such aiming image is thus
catered for. '

According to the invention there is provided a
modular weapon aiming system operable during day and
night conditions for use with a weapon having a barrel,

30 the system comprising:

an optical aiming portion having means for
mounting the aiming portion to the weapon; and a night
vision portion for intensifying a received image, the



si ght .showi ng how to integrate an ainmng i mage, provided by a |ight source, -
into the night sight. No 25 separate daytine use of such aimng inmage is

. »thus catered for. According to the invention there is provided a nodul ar
weapon ai mng system operabl e during day and night conditions for use with

a weapon having a barrel, 30 the system conprising: an optical aimng
-portion having neans for nounting the aimng portion to the weapon; and a =
ni ght vision portion for intensifying a received i mage, the ni ght vi sion
portion not being permanently coupled to_the aimng portion and being
arranged to .be positioned so as to be us®d in conjunction with the aimng

portion, characterised in that the ai mn ortlon ha a5 light source and

i s arranged tn&gb}etbd’l}tsemd‘ HIR é’edg‘g(p rci,cé"%.'t Ci\r'r"‘? nfinite

di stance in s:hﬁtaaumtzimg Igoﬁﬁ:mztararﬁi |hgﬁmg1tarmddga1 has e pddie: Mdrddial | mage
providing a r, I ght Vi Si or t.i | N Qsitionable in
substanti al | ﬁl hear %%d L [ gn i n[?é’lﬂc(r)?d‘q%h w"‘éﬁq}n%be %‘r’f% to render the
reticle visi mongrbugmatmunmedum mhqtortthe)mlmltng/\npdrum Hees seen t hat

the preserf iIMGHH ILUlFPY 43y | 1@'%%%%@%%61 re?r o ﬁ%lmt&l te%vmth a

day/ ni ght, ai m™n ystem whi ch co almng sys
ni ght vi sion q't@m Lighk fausce @y an dmEindita ¢4 Sﬁﬁéic'én%erel n the red

dot ai m ng swmﬁ%m& Tnefhr QIBQMnREA WAt &f pYeraISWidihed between
day usage and .night u.s a da,y{ngght ai i S stcﬁm whi ch conb,l nes a red

Yy
dot aiming sydt a‘/?Iltlﬁn i35 TG rer@dih S HIRe W2 vi si on
system can beositiijgry hesmygbs‘umﬂdﬁe/\aapmxﬁsranm&gelwmmmr

10 alignment behind the aiming portion to render the
reticle visible through the night vision portion.

It will thus be seen that the present invention
may be implemented so as to provide: a modular,
day/night, aiming system which combines a red dot-

15 aiming system with a night vision system; a modular,
cay/night, aiming systew wherein the red dot aiming
system does not need te be recélibrated when switched
between day usage and night usage; a day/night aiming
system which combines a red dot aiming system with a

20 night vision system in which the night vision system
can be simply removed from the weapon for usage during
the day; and a modular, day/night, aiming system which
combines a red dot aiming system with a helmet mounted
or face mask mounted night vision system.

25 For a better understanding of the invention and to
show how the same may be carried into effect, reference
will now be made, by way of example, to the
accompanying drawings, wherein:

Fig. 1 shows a perspective view of a day/night

30 aiming system according to an embodiment of the present
invention, mounted to an assault type weapon;

Fig. 2 shows a block diagram of the embodiment of
Fig. 1;



"the day; and a nodul ar, day/night, aimng system which conbines a red dot
ainingfsysten1mjth a hel net nounted or face mask nounted ni ght vision
.system "25 - For a better understanding of the invention and to show
how' the same may be carried into effect, reference will now be made, by way
.of exanple, to the acconpanying dramnngs wherein: Fig. 1 shows a
- perspective view of a day/night 30 aimng systemaccording to an
enbodi ment of the present invention, nounted to an assault type weapon;
Fig. 2 shows a bl ock diagram of the enbodi nent of Fig. 1; Fig. 3 shows a
side view of the enbodinent of Fig. 1;"%Fg. 4 shoms a side view of the
enbodi nent of F| t he nlgg Vi,Si on i on rﬁ& nove E%t Fig. 5
shows a perspectl&g'V|e S33s & ﬁdvéﬁﬂbﬂﬁ mﬁng Figrenti on:
and -8- Ei;g. 6 shows a perspectlve vi ew of a third enbodi ment of the

t i tioR. Law
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critical need for
or ni ght cohdWitdn&he HIB@tdaanpghpoatwpngrswgwedhof the present invention
is showngin Fig. pig.a% @%%eq Pgrg eé\g."i%"él Rrﬂéﬁagﬁna Yecong Referring
next to the dlg%#an1of g IS d dot aimng system 10
used in confBREFLBE™N OF hﬁl@ﬁﬁsﬁp§|éﬁv§9§ﬁéﬁv36ndThe red dot alnlng
system 10



4

has a. Ilght source 12 and conbining mrror 14. It is anticipated that the
| i ght source conprise a red light 15 emtting diode (LED), because of
‘the LED's high reliability, | aw weight, and | ow power consunption. The
conbLning mrror 14 is provided of a transparent material and has a coating
which reflects only red light frequencies; substantially all other

- frequencies of |ight 20 are visible téBeugh mrror 14. The mrror 14
has a concave surface facing in the direction of operator 5, which
collimtes the reFiget & bhgws 0. pépspectippearkew oofors FHR an infinite

di st ance. Th@meﬁEheﬁESan& an%&%&%&tﬁ%ﬁdﬂﬁﬁﬂﬁﬂ”ece 32, an 25 inmmge

I ntensification tube objective lens 34 Anblent | ight, denoted
by the broken arrows, passes through the objective lens 34 and is focused
onto image intensification tube 36. As well knomn in the art, the inage

intensification tube 36 provides a visible i mge whi ch _can seen by
operator55 througﬁaHySﬂﬁ9€6392n§Aﬁ54nﬂiiiqﬁﬁimg?Fﬁﬁ?|BﬁVPuBe & t he

lTIh ghte | Ie g??gngéeﬂgqt%d édsfgﬁgheomga?bthi% 3§n“e“° frtuse nzrzmer e
phosphor scr%t’éﬁ{‘ﬁ%mp° £ SELLY ﬁﬁ{‘aiﬁjéﬁﬂ Corré&ﬁon@*ﬁé‘q{)@%hgiﬁgﬁr
pattern, andsysteneromytnhepapsentoridvmwm t s oshbwaydn cRig321, as 9- As
Tnto a | oner BBSPERE, £y Mo aRsAIE FERECES " |T Chouid be apparent thai
| i ght s1@iking oleelr\rdnlgerme:&L bhi thei slmmameoft Fighe 2i ntheresiiht 5
62 of the | eghouRSad @Qt agtblihgﬁgb%9§gﬁml hBCased 'J.n %Qx%@{ncﬁldﬂq@i%ﬁter
of the.imge |nten5| |cat|on t nce the nlg |onsy%%ten130 S
al i gned wi t hat Rdabsy vision system 30. The red dot a ming
has a light source 12 and combining mirror 14. It is
anticipated that the light source comprise a red light
15 emitting diocde (LED), because of the LED's high
reliability, low weight, and low power consumption. The
combining mirror 14 is provided of a transparent material
and has a coating which reflects only red 1light
frequencies; substantially all other frequencies of light
20 are visible through mirror 14. The mirror 14 has a
concave surface facing in the direction of operator 5,
which collimates the reflected light so that it appears to
come from an infinite distance.

The night vision system 30 has an eyepiece 32, an

25 image intensification tube 36 and an objective lens 34.
Ambient light, denoted by the broken arrows, passes
through the objective lens 34 and is focused onto image
intensification tube 36. As well known in the art, the
image intensification tube 36 provides a visible image

30 which can be seen by operator 5 through eyepiece 32.

An image intensification tube converts the light
image projected through objective lens 34 to an electron
pattern. The electrons are multiplied, and transmitted
onto a phosphor screen. The ‘phosphor screen produces a

35 light image corresponding to the electron pattern, and is
seen by the operator looking through eyepiece 32.



sight of the weapon, the reticle dot will appear in the center of the field
of viewof eyepiece 32, as a generally 10 whitish dot in the generally
greeni sh 'scene generated by the night vision system Now referring to Fig.
3, there is shown a red dot aimng system 10 in conjunction with nonocul ar
ni ght vi sion scope 30, both nmounted onto weapon 20. The red dot 15 ai m ng
system 10 shown is the Elbit FALCON Red-Dot Ainmer, which is commercially
avai |l abl e. The weapon 20 shown is an M 18%assault rifle, which is currently

around the vor o, AheSHB4Boi o8 tas 2 i cimage Bfqrhe Zed BED Aaqis

stock 26. |irehirctedeinppireor 1hatinte abhoweprpoctpbrsotacbectdedi |y

noapon. Red dars oo’ byLE o AR o8 BE SR C YA | 10 cBE-LkEBeD g

surface 18 f APIRTEEYReheénsolshwhish igxpapiadlelvtpdhe@OlineTad Bightng 16

has a f®& wargR ablfaotmentleq,glang?ad&ﬁgﬁ;eatt h@g ﬂfloﬁ%i cll‘h{gg’h gtiFLich to
of a t and 4

weapon barrel_22. M i_péﬂ ation ust nen changes the [inear
i

al i gnment of IRRPIHotd hFentear /150 LRager inkensificatiion, suber Ad by
the operator 8Ind® theahighot eisien sypiteém 3JNesr a1 $§Ae@OWELANLRE Bbre

"2 Tear portidit oPEnihe! eshon oitns meviclp oagk MiLboaReeF 1 bht Rbe
operator. TheamRenofirkheifiald bf ajewsbroegepisce 32t asf acgendrailght
1610 other dhidrien 36t €h 6L’ heHeZy T3S, 'SR ikh Adn€ 190heRaeR BY S
by the operat‘i}?'e Sighhi vision systen; mage of - LED 12 appears at an
Now referring to Fig. 3, there is shown a red dot
aiming system 10 in conjunction with monocular night
vision scope 30, both mounted onto weapon 20. The red dot
15 aiming system 10 shown is the Elbit FALCON Red-Dot Aimer,
which is commercially available. The weapon 20 shown is
an M-16 assault rifle, which is currently in use by the
United States and various other military and police forces
around the world. The weapon 20 has a barrel 22, a grip
20 24, and a stock 26. It should be apparent that the above
principles can be readily applied to any other type of red
dot aiming system and any other type of weapon.
Red dot aiming system 10 has a housing 16 which
provides a mounting surface 18 for attachment to the
25 exemplary weapon "20. The housing 16 has a forward
attachment 42 and a rear attachment 44, which both attach
to weapon barrel 22. Manipulation of adjustments 42 and
44 changes the linear alignment of red dot aiming systen
10 with barrel 22, and is performed by the operator to
30 calibrate the system. The raised portion 52 of housing 16
provides a mounting ring to hold mirror 14. LED 12 is
provided in a rear portion of housing 16, at a point
closer in position to the operator. The LED 12 and mirror
14 are shrouded so that reflected light from the LED is
35 not directly visible from the side or front of housing 16
~ to other observers.



infinite distance in |inear alignnment with the barrel 22 of the weapon 20.
Anywher e the operator places his eye 5 within a range of [err] 20 de?rees
relative:to the stock 26 of weapon 20, the virtual imge of the.red do
observed in mirror 14 will always be aligned with barrel 22. Thus, the
operator using the red dot aimng system 10 can accurately ai mthe weapon’
to strike a desired target by 10 centesiog the reticle dot on the target
and firing the weapon. Night vision system30 is also showm in Fig. 3, .
nount ed on weapon mharredpdetthdmﬂmgﬂgybtamt1ofﬂymbapﬂbﬂatewrﬁy@tgxstem

10. The exenpl | LRLQN St 1 30 is_of e nocular type, and
has an op;(i g|ﬁ%ﬁ%ﬁ§‘8&§?gsr"§é ‘éﬁg@gbl l’é’&%glgz,o? ﬁéﬁbfggﬁﬁ?/éaggngggﬁf‘ a
sl eeve 38, anéﬂ¥ﬂﬂi§ﬁlﬂ}sﬁanﬂﬁe&ﬂm&ﬂmearhelbqnheat péthi dhe Harrehge2
intensificati gzt ant i |be ' talned within
sl eeve 38. Asei.g__ﬂbczﬂ\/\%a ?%gﬁgb%% g? ﬁ%ﬁﬂ?#ﬁ{&gﬁ*g%&%ﬁ%; ns
34, is proces¥ %&P RRABIrNPENS| 30 Gegrees Rl ative o | the steckd26yof

! ?;)ki ng. ihnt <) wm{m@ﬁ&né/bwg%ﬂ?l phahge‘l%zﬂ'ose:ﬁ&T ﬁi’éde%?n dﬁ&ZS'm |4§xt1t ° s
attac e ni Vi si.on sys{e 0, weapqgn 20, e mount | n ate
has a dovet ai ﬁné"ﬁgﬁz,“a%yﬁs a‘ﬁﬂ'ﬁupw gned: Wik PATTRA; Ri22ge TAUSHI ch
I's secur edI t o thiee opepabof0.usimy cahe algladSAddﬂecmmjgﬁj | gyt galg,ot h&€an
nmount i n at i i ntanded to_al Low the operator,to.easily rempves
The i gn vi s astiratisy S I Nedal 58" A0 A B8pttRga g Thets
carri agel92. weatering fthe neticleadet mniethef tamwgedt i andf dirirke the

day/ ni ght ai m’e@g,ans‘ystem During night usage, the operator can use the

red dot aimng systigﬂo in conjunction with either a nmounted or 35
unnount ed ni ght vi $itGREsy¢iskono systep 3O0shims aleo f shownods Figpedation

as having themoumht@d odl WedPony20°1hl@ position behind that of the red
dot aiming system 10. The exemplary night vision system
15 30 is of the monocular type, and has an optical portion
comprising an eyepiece 32, an objective lens 34, a sleeve
38, and a housing 46 ‘attached to the optical portion. The
image intensification tube 36, Substantially described
above, is contained within sleeve 38. As known in the
20 art, ambient light enters objective lens 34, is processed
by image intensification tube 36, and is observed by
looking into eye piece 32.
Mounting plate 48 is provided on housing 46 to attach
the night vision system 30 to weapon 20. The mounting
25 plate 48 has a dovetail shape, and is configured to be
engaged by carriage 54 which is secured to the weapon 20.
The carriage 54 mechanically secures the mounting plate
48, but is intended to allow the operator to easily
removes the night vision system 30 from the weapon 20 by
30 disengaging the carriage 52.
There are four anticipated modes of operation
for the day/night aiming system. During
night usage, the operator can use the red dot aiming
system 10 in conjunction with either a mounted or
35 unmounted night vision system 30. Fig. 3 shows the first
mode of operation as having the red dot aiming system 10



-11- . and .ni ght vision system 30 nounted to weapon 20, as substantially L
descri bed. above. |In this enbodinent, the objective | ens 34 woul d have 3x
magni‘fi cati on, and woul d be of a diameter greater than that of mrror 14. 5
Accordingly, the field of the night vision system 30 would be |arger than,
and woul d enconpass that of, mrror 14 of red dot aimng system 10. The
virtual inmage of the red LED 12 woul d appg¢gL as a white dot centered on the
phosphor screen of image intensifier tubs 36. 10 The bl ock di agram

of Fig. 2 shomndtmighte isfdihbystet! 9bSaoitod DI WeapBpOUSD, Nigdt
VI S1 On system n e rror . I Nnce QDjecltlve | ens ., as oX
nagnification?ugﬁgaﬂﬁgégﬁﬁjaﬁﬁﬂﬁ#ﬂfqrﬁhﬁﬁﬂ'ey éEEiBZQWGGp&mﬁétW(§M¢@
i ght ¥\hi ch habjpartitihml leemtssedvddudfmwvﬁax ﬁ%gh@!i?ﬁfioﬁh?%nv\dh n\lrdd]ias
node o operag,Lon oRer r.can rocus on,a al a get,, 11 e

| ooki ng parti % I yotfhrgugﬁqﬁlalgggf lg?e#e&om”be%r@% fHFRhe Hyove
di scussi o, tAGEOEFiGEAIIt thle €heldi gfitthe silyhtyeizhonsystends wand 20
I's unnecessar ye 1&&%&:0%h&nt,h%n&e@oﬁiﬁh en omi:'a?dt“%en%)rﬁ

. N W AEE D€ of
calibrated, and.that renoval or 1nstallation®o vi sion system 30
does not al t eFe8h&9%a13iRiNg BYsternd0r od Th&t wirkyal simags of the tred

second node ofEDpe1rat iwduld happedrdohgaidn %iﬁé@t@atlocgﬁ'&i'ﬁa ogn\Wedpn 20
woul d be furth ed in 25 C %antion W t a night vision system 30

r_u 0
which is detggﬁga FoRKEST P2 FPaaRe IRTATS 14180 FE8R (3% 30 can be eit her
a hel met1@ount ed sThechloxck stiagram df Fid. 2rshowacth@RIKn® WE asignst em

o8 hown L0 Feg o, HESESBeFRbiie lobulit AgRRONLIER WA 1o,
normal |y w t haRRgRRRVRr Bdrrerscl4. Sincesiohjectiiverr leps tHesbasi gin
vision systempaghiieR®idn)’ il 685b+PEE 1doking through eyepiece 32
would be viewing light which has partially passed through
15 mirror 14. Thus, in this mode of operation, the operator
can focus on a distant target, while looking partially
through mirror 14. It should be apparent from the above
discussion, that alignment of the night vision system 30
to the weapon 20 is unnecessary, since only the red dot
20 aiming system 10 need be calibrated, and that removal or
installation of the night vision system 30 does not alter
the calibration of the red dot aiming system 10.
In the second mocde of operation, the red dot aiﬁing
system 10 mounted on weapon 20 would be further used in
25 conjunction with ‘a night vision system 30 which is
detached from weapon 20. The night vision system 30 can
be. either a helmet mounted system, as shown in Fig. 6, or
a face mask mounted system, as shown in Fig. 5. These
systems typically use 1x hagnification only, since it
30 would be too difficult for an operator to function
normally with high powered lenses. Using either of
these night vision systems, the operator can continue to
use the red dot aiming system 10, so long as the night
vision system is positioned within the field of view.of
35 mirror 14. As described above, a white reticle dot image
is formed on the image ;ntensification tube 42,



'u's,e tha red dot aimng system 10, so long as the night vision systemis
positioned within the field of view of 35 mrror 14. As described above,
.a wWhite reticle dot image is formed on the image intensification tube
42, . 12 corresponding with the bore sight of weapon 20. However, the
reticle dot image will only appear centered in the field of view of the
night vision systemif held in ali gnmepi2wi th the barrel 22. Further, the
line of sight 5 of the detached night wi'sion system 30 nust coincide with

108171 lafhaing L sk He sttty 5o Tmeikind, o
ni ght vi si on l%?/sfgfnigg %m?ﬁﬁ&%gi uﬂ%%e%’ﬁd Sgﬁeﬁ'@% §;’Fem)ved
f4 ro_lrphi ts gowﬂ:em wEapoibe0.ofThtRet Pi:tghﬂ?dﬁsd.fompgystenn ig shuixml in Fi gl. .
: ere e wou nt i o_be,ope 0 woul -
not requi red%y%ﬂg ‘g%élg g?é?% ’gﬁ) Sﬁqke'éﬁ?ﬁé %}SFI ;rg{‘é Q? 81 of t he
ni ght 1% \nﬁltime sYetached niglteovision, systemadd dmastocgbngpéamhtht hat
t he renoval t | e | d4Si gBi t uce the
tfﬁ?gmﬁflapsond%%l £ F‘;@ ﬁl z t#e 4Si 48 Ehowa! ki Fequcs,

effective meld% fdurth node of opération,
the operator can install a daylight vision scope having 3x 20

magni fication.  rH&etdavh aa mw&& naan drfat‘dldrﬁrﬁ-ﬂgﬂuﬁhgi n
place of headyohint SHORBIShE™ 30, AR W 16 B 4IRS alaghelsbl o0,
dayl i ghto scapee. ndSlonger requlitedi hhd kan amoagmply tnemwleéefreinl fksd in
coror” sorporeyRt B AR 0 TIE At St BF SPbetsci U R o1
t ransni ssi onnprmf t4 es The red dot aiming system 10 would continue to
be operational, and would not require any additional
calibration. Since the estimated weight of the night
15 vision system 30 is 620 grams, it should also be apparent
that the removal of the night vision system 30 would
significantly reduce the effective weight of weapon 20.
Finally, in the fourth mode of operztion, the
operator can install a daylight vision scope having 3x
20 magnification. The daylight scope would mount into
carriage 54, in place of the night vision system 30. As
with the first mode of operation, the operator would see
the reticle dot in the center of the eyepiece of the
daylight scope. '

25 It will be apparent to those skilled in the
art that the light source need not be a red dot but
‘. could have other color components, although it is
'preferably matched to the mirror's transmission properties

36 so that the light is reflected back to the operator.

35



"so that the light is reflected back to the operator. 30 35 -13 - d ai ns:

1. -

ot ons o BRI

'(20) having a barrel (22), the system
i mng portion (10) having neans (42, 44)

A ‘nodul’ar weapon aimn gaﬁsten1operable during day and ni ght
i
t

for nounting the*afniﬁg'por lon to thgiggnxnn and a night vision portion
-(30) for intensifying a received i mage,” the night vision portion not being -~
per manent |y coupl edaigst he aiming portion (10) and 10 being arranged to be
positioned so as to be_used in conjunction with the aininq%ﬁgrtion (10),

‘characterised in that RhBOGRIRRVeARAN ALY Fustem| oRpxEa

rce (12) and

is arranged derpigddsp andi hight oM Und heort I @dd WOLH C& ddadport an
infinite d|skﬁg ehln.subst nt | IY %5 l.inear alignment wth a barrel (22
the virtual Ge 3Yb§9d?n€aﬁ?? t (38, ChR SYRESM SFRMRFLF W8 bor ti on (30)
bei ng poss ti onabl ani opsﬂbalamimméﬁdf&&g@t edr.ld)grEMn%)aiiéq:lﬁis_t be2 i mi ng
portion to r e e.visible thro t he ni,ght  vi n portion
therein the THGnioEipkat s eds aihing Gt o | HE el B8 ' S

ai mi ng system accaruighttvision pdrwior (Ie) efor timtensd fygiparai on (10)

conprises a £oabiHLA; m r : : ' ' ccording to
Claim3, wherein the %nag %'r ?&%)nﬁlﬁ% o‘?’?%?%%%ﬁ%@?’%ﬁ% ygat ranspar ent

materi al whiRPFPIRERELY SOBR

ehttalthe @ining @gertieyubh) ea%dont ai ned in

the em ss0 orbéPe§t 41FaRded to be positioned so as to be used in

conjunction with the aiming portion (10), characterised
in that the aiming portion (10) has a light source (12)
and is arranged to produce a virtual image of the light
source (12) at an infinite distance in substantially

15 1linear alignment with a barrxel (22), the virtual image
providing a reticle, and the night vision portion (30)
being pbsitionable in substantially linear alignment
behind the aiming portion to render the reticle visible

- turough the night wvision portiun.

),

An

erein the light source (12) is a red-light emitting
(LED) . '
An aiming system according to Claim 1 or 2

wherein the aiming portion (10) comprises a combining
25 mirror (14).
4. An aiming stem according to Claim 3,
formed of a substantially
lects substantially only

emission spectrum of

wherein the mirror (14)
transparent material which
light frequencies contained in

30 its light and which has a generally ncave surface
facing in the rearward direction.

5. An aiming system according to Cla

wherein the aiming portion further comprises a
(16) having a mounting ring (52) holding the mirror

35 (14) and a shroud surrounding the edges of the mirror
—to—shield—the-mirrer-from—undesired-latexral




30 its light and mhlch has a generall concave surface facing in the
rearward direction. 5. A arming system according to daim3 or 4,

wherein the ai her conprises a housing (16) having a
~ nountjng ring ﬂmm l“!ﬁ mTEm,rﬁrror 35 (14) and a shroud surroundi ng the
edges of the m rroE during da and night conditions for use with
a weapon (20) having a barrel (22), t hal ysten1conprising: 5 an a
ng portion (10) hgxlgg a light source (12) and neans (42, 44) for nounting

the ai m ng portlo e meapon the a ng portlon bei ng arranged to
produce a mbdin e k@Rihan0 s mparabs o in

orovi di ng. o SUFRE redg!( 385" #% 3&%@%{ e E@%% i o i %I EQS
recei ved i mag@0)t he ngha barred maﬂnuomhaosyb¢engCpmpnﬁaingy'coupled to
the aimng portiogn(1Y %%dn@&'%%ﬁ g.oa}r ix%%ﬁxgntaopo h@%&dx‘?ﬂfq 12

substantial ly Linear tion to render the 2.

An ai ni ng syéPénW&éﬁérdﬁ G .)CW&FHNPUDWHQSEtﬁetﬁémﬂpghPQ§iﬁQQaYQ2) is a
red-1ight enmchgl ﬂ&a%@md' R & %grti% delngd axranadaeording to Caim
1 O

1 or 2 wherein e a|n1 ort conpr.i.s a conbi myrror (14).
4.  An ainiRg° éy Egﬁﬂn& ageces ﬁ%? %FM%Q“Eq?{l i3Y 2 (14) is
formed of a snlﬁihd.ltbl alﬂsy:a&wsmr 2 'Ua.ralaly Windarr eflligrimerstibst anti al |y
only lighg fr encies _cqnt n t ssion _spectr. ts light and
whi ch haga g%ﬁ F’?‘E& a@g}sw cyirteal imdge’ pEovi 148y 4

reticle, and )

a night vision portion (30) fox\intensifying a
received image, the night vision portiomgpot being
permanently coupled to the aiming portion (1Q) and
15 being arranged to be positioned in substantiallx linear

alignment behind the aiming portion to render the

2. An aiming system according to Claim 1,
wherein the light source (12) is a red-light emitting

20 diode (LED).

3. An aiming system according to Claim 1 or 2
wherein the aiming portion (10) comprises a combining
mirror (14).

4. An aiming system adcording to Claim 3,

25 wherein the mirror (14) is formed of a substantially
transparent material which reflects substantially only
light frequencies contained in the emission spectrum of
its light and which has a generally concave surface
facing in the rearward direction.

30 5. An aiming system according to Claim 3 or 4,
wherein the aiming portion further comprises a housing
(16) having a mounting ring (52) holding the mirror
(14) and a shroud surrounding the edges of the mirror
to shield the mirror from undesired lateral

35 observation.

6. An aiming system according to any one of

~5/

/



faC|ng I'm the rearward direction 30 5. An ai m ng system accordi ng
to Caim3 or 4, wherein the aimng portion further conprises a housing

(26) "havi mg a noun Iding the mrror (14) and a shroud -
surroundi ng the edummmwmﬂmuu to shield the mirror fromundesired
| ateral 35 observatifon® 6 ™ Af ai'ming sgsten1accord|ng to any one of

-14- Cains 1 to 5 wherein the night vr Aon portion (30) conprises an

(360, 7 BERRAS s (S SORTEHE [PECTHGNS VAR LSBT S ng

portion (10) tomprizegrdrn @ @é‘ee (32)i, "RYE o edtdvie Fleinss (B34de ank?y) ,

vi sible through t.he %gﬁé{ece 4&#&%PEUQ&§F ti IIy linear alignnent with

t he barrel *ed on a weapon and the

ni ght vision porti g (3)An aipdig isyaénl @cdordiuys tvonClaliny 6,i near

al i gnment Reh mn rtlon | SVS C o Caim
6 or 7 Wne? a%%gﬁéqg‘ a%‘eCIagf‘ﬁ\ éﬁj‘&%%ﬁr@ Esa%ﬁﬁéngga achegnr:y rdrq‘“g:ré(M) S
smal | er than ghe itagestas tife tlhugh]ﬁ somirjcm:t(lme),l erisitde tl'g'oug!ix aihe ng
system accord | 6, 7, 34) is
arranged to prbggpg'%c%ﬁgz t |irxr‘ess"{ririasgf%nf [ ca | on 1%%10%]9. I'm ng}d ?}?t%m
according to &h¢ SRrTsl (72 hovheredde wdming RETHHAE dish MMt &N \A si on
portion (30) uaa@s’ai»p@ﬁ@rthelhgﬁt 345 1% %&tﬁmrﬁm Cié”@dﬁﬁmhéﬁle of the

precedi ng Slain sdg;tantially 1132&;“%f¥3gggét behigd the aiming
portion.

8. An aiming system according to Claim 6 or 7
when appended to Claim 3, wherein the diameter of the
mirror (14) is smaller than the diameter of the
15 objective lens (34). .

9. An aiming system according to Claim 6, 7, or
8, wherein the objective lens (34) is arranged to
provide three times magnification. )

10. An aiming system according to any one of the

20 preceding claims, wherein the night vision portion (30)
is monocular.

1l1. An aiming system according to any one of the
preceding claims, wherein the mounting means (42, 44)
comprises a mounting plate arranged to be lockably

25 received by a carriage affixeé to the weapon.

12. An aiming system according to any one of the
preceding claims, comprising means for mounting the
night vision portion (30) on a weapon in said
substantially linear alignment behind the aiming

30 portion (10), so that the night vision portion (30) can
be removed from a weapon during day usage.

13. An aiming system according to any one of
Claims 1 to 11, wherein the night vision portion (30)
is detached from the weapon.

35 14. An aiming system according to Claim 13,
wherein the night vision portion (30) is arranged to be



corrprl ses a rmuntl ng pl ate arWed to be lockably 25 received by a
carriage affi xsﬂ,munm 12. An aiming system accordi ng to any one
of t.he precedi "’ﬁmmq |ng means for nountjng the night vision
portl on (30) on a Veapon®inssai d substantially linear alignment behind the

aimng 30 portion (10), so that the nixgk vision portion (30) can be
‘renoved froma weapon during day usage. 13. An aim ng system according to

any one of @arinded ﬁ@ élfa@_ﬂgems'gn,the ni ght vision portion (30) is :
detached fromth 0+ 8Y, a ordlngto Claim
13, wherein the ?ﬁ%ﬁ s?g‘ﬂiﬁgr?Y%Fe'ﬁﬁc?gaghgaﬁaegigﬁ 290 -15- nount ed
to a face naglerdfn ¥heanfghty eisiom porticnn(30d aﬂ#FQBSeﬂhé:Pe t he
n| ght Vi sio 30) ranged to be nounted to a helnet. 5
A vveapgnoo"ﬁg%#‘%g é % ’P%gf‘g%ZZ), the weapon conprising a_mpdul ar weapon

a| M ng syt em acch di ny weapan bawing chbaprebeGZES'cFHPrrk’eéP&“a carri age
for recei vinggdhies 21 A5Ng ABaLAAE wdBboR' alliengysyetem according to

any one of the preceding claims and a carriage for

receiving the aiming portion (10) of the system.



