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naked eye nust appear to be very dark, having

hard-to-see details (just like at night), and the

details of the displayed i mage nust appear clear to
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ni ght vision device. [0004] The night vision device
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[0003] In order simulate night time training using actual night vision devices such as

goggles, monoculars, or scopes in a indoor firearms simulator, the displayed image that is seen
by the naked eye must appear to be very dark, having hard-to-see details (just like at night), and
the details of the displayed image must appear clear to the user when the user is looking through
an actual night vision device.

[0004] The night vision device has an image intensifier that detects and amplifies small
amount of visible and infrared light. Traditionally, this has been accomplished by filtering the
displayed image from the projector with an external filter (night vision filter) that only allows
some visible and all the infrared light through to simulate night vision training. This filter is

usually contained in a mechanical assembly that slides across the lens into the light path when



training is required (normal node). [0005] The type of

mounti ng descri bed above requires an external nounting
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for providing both day vision sinmulations and ni ght
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that seanl essly provides both night and daytine
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may be used with projectors having dual or multiple
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projector. The operator will select one |ight source

according to the node desired (daytine training node

or nighttine training node). Each |ight source nay

easily be Se'eCﬁﬁﬁimﬁﬁﬂwﬂEE%Y&%@iTﬂﬁﬁﬁVEﬁT bot h of

t he bul bs have a commopn pat en exiting the
[W(ﬁi ect orTl{eoﬁre&B{ {n%s:®13h is an apparatus for providing both day vision simulations
and night vision simulations. The apparatus includes a projector that seamlessly provides both
night and daytime training modes, and a method of embedding a night vision filter inside a
projector to achieve the night training mode. In particular, the present invention may be used
with projectors having dual or multiple redundant projector light sources located within the
projector. The operator will select one light source according to the mode desired (daytime
training mode or nighttime training mode). Each light source may easily be selected, and the
light paths from both of the bulbs have a common path when exiting thg projector for efficient

operation between modes.



operati on between nodes. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0001] A projector enbodying the features of

WO b@spogsent i nvention is depicted in the accoP@QBENFI00§014436
drawi ngs, which forma portion of this disclosure,
wherein: [0002] Figure 1 is a block diagramof the
present invention in normal node; [0003] Figure 2 is a
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projectors 12 having dual or redundant projector |ight

sources 16 and 18 located within a housing 13 of the
projector 12. The use of dual or redundant |ight

sources 16, 18 i SDESEBRETHAN OFaFHEINVIENTIMN wi t h

certain projectors 12 in order to ensure that the

[#10G] ect or Lagking fol Figrem{-S, therpmesont iamehtior wéian apperatahl@ for providing
for mssion critical applications. That is, both Iight
bsthudgye sisio@, sib8latioes aednight edidnosimulatiossa iveillpipdtedc atln qrarticular, the
such that if one light source 16, 18 fails, the other

abpagdttis $@ incheled 6 prajé:toni 12| thiteseapsdp bvides dbomhtright end keytime training
application. Although the Iight sources 16, 18 have

niidt$, ane Bimefldiof embaldiMgtanisht tvikGonDfiiledr @4 iBide s prbjactol 1ptatachieve the
paths fromboth of the |light sources 16, 18 have a

nédMpRmiHpahbdeM 8B skl iNBighRe 1P4r@] EahOpredeht ifVefion MBE be used with
't ght sources 16, 18 described in the present

pPIEUtdrS 8 haineda] Sntbduaddt yrdjdcelichiboliges Tokindi1h 1§aRHWSthin a housing
be noted that the |ight Sources 16, 18 could also be a
13838he AlojeeRIB20MTR st b fial 38 RENREANR BehCOIROE PEY1S is a feature that is
included with certain projectors 12 in order to ensure that the projector 12 will always turn on
and remain operable for mission critical applications. That is, both light sources 16, 18 are
dedicated for the same applicatioﬁ, such that if one light source 16, 18 fails, the other light source
16, 18 will be operable to continue the application. Although the light sources 16, 18 have
different positions within the projector 12, the light paths from both of the light sources 16, 18
have a common path when exiting the projector 12, Also, the light sources 16, 18 described in
the present application are typically light bulbs, but it should be noted that the light sources 16,

18 could also be a laser or some other light generating technology.

[0008] In the present invention, a first light source 16 or bulb is turned on for the day



[0008] In the present invention, a first |ight source
16 or bulb is turned on for the daytine scenarios and
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alreaslyihaye pn jodraged filier 3% pwiltdn te minimiza dnfraged from slainaging the liquid crystal
practically done in projectors to |lower the costs -
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filters and filter holders). Consequently, the
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of two bulbs 16, 18 or |ight sources in the projector
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assenmbly to nove the night vision filter for both day
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present invention is ideally used with projectors 12
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feature in the projector 12 by rep aci ng one of
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[(Ydl%i bl e l Ugng a projector 12 with redundant lamp bulb capability, one can embed the
night vision training feature in the projector 12 by replacing one of two existing infrared filters
22 with a modified night vision filter 14. This modified night vision filter 14 contains the same
properties as the existing infrared filter plus a cut filter that removes much of the visible light.
Each of the existing filters 22 is directly in front of each bulb 16, 18. Therefore, the modified

night vision filter 14 will be positioned proximate the bulb 18 to be used for night vision training,

while the conventional infrared filter will be positioned proximate the opposite bulb for day time



Each of the existing filters 22 is directly in front

of each bulb 16, 18. Therefore, the nodified night
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[0012] The projector 12 additionally includes a |ight
comgomgtsithed arede the light path.i nt egrati ng system 36. Mre
specifically, the light rod 38 is a device used to
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projector 12. It may be a | ong rectangul ar-shaped or a
sysperidd Mdve spevifidallyhthe hleght irgthB88iis as deviceanstd vih eromoaghiize the light
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distribudiba irt dEghtaybre pfojtdtghi2. It may bée ldngghdtarpolar-sleped 6t a tapered tube
18 so that at the exit of the light rod 38, the
il waichithaitiglans et biliewhdrg fiie light wilt eddergondomerrefleciionst HEhe purpose is to
contrary, at the entrance of the light rod 38 this is
nGig lallahdtays BOKigh: fienCMe ¢ightiRa RS 16, 1880 Itha Bf th Q0T the light rod 38, the
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where one counts on the internal reflections inside the glass to keep the light in the light rod 38.

[0013] In addition to light rods 38, another type of integrating system 36 are “flye eye
lenses” (also identified by 38), which produce a homogenized illumination on the light valves
from multiple light sources. In general, the projector 12 will need two sets of segmented lenses
at a certain distance from another. The segments of the second fly eye lens element contain
lenses that image the segments of the first flye eye element on the light valve or valves. Because

all of the images are superimposed on top of each other, the non-uniformities of every single
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?]r ed bggk gg s of O&AGhe Rt Qﬁ%a&il@ N804ndb@H/vikiBE bulbs 16 are
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control <circul reover

I\ﬁgr%r‘?erltﬁn B%E)t‘ieoac “%Eulis%, }§ mayybe con&gl?tdrvclea laec%ntrolﬁer %0 such as a

con

remote control corresponding to the projector 12 or through some serial communication from the
simulation computer connected to the projector 12. In any of the aforementioned cases, the user
is able to easily and seamlessly switch between a day vision training mode and a night vision
training mode.

[0017] As stated above, the modified night vision filter 14 filters infrared similar to the
filters of traditional projectors 12 described above. The spectral behavior of the night vision

filter 14 is that it should remove at least 90% of the visual light from 480 — 600 nm. In



renote control corresponding to the projector 12 or
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W@ owpab4es3 connected to the projector 12. |1 n anpCDUS1008014436
af orenenti oned cases, the user is able to easily and

pRRaHaeSsl dﬁe%ﬂﬂoﬁﬁwﬁ?&i"ﬁn@ ']Jr&eﬂaj}ivéﬁ'tﬁﬁ QHe Hgﬁf 01%1'89 tmeg §4 will remove

and a night vision training node. [d
Iﬁ \fan 4998 omﬁ? Vis'ugldh Lﬂ&{p L?Qbs ' 60 eilrﬂoxfeal%xélﬁrv?sxon filter 14 also

|
ters o t |t|on

rared simlar t O
ﬁ?&% or{ Exc 'inq}(alc' dtlﬁ{}igiﬁ%#“?&ﬁtt‘/z %f?ll ;CH%P] a? %91{ 1" @aui ?ht%v rg{e\(;tethe optical
ﬁ%snﬁgﬁ%x? Brgl(y{’hglflrﬁftr%ﬁde a%cﬁ,gl -1ntlraq O;fkrs?a;]n éedégl? thgqqter assembly will filter

CRAR B0P0e i VB <18ﬁf'11 lfa%vintg?ﬁr it et OO0 A, Enc close 0
F()H%&?@edin Rkt Ssﬂ?taltiea%ﬁ%wal@%%h%& F730mpEn 1< aéu 1

|red 0 otect the optic nents fromth
#8lar o ;Ihéigc{ﬁfé% thenprighty Weion ,@ea fab ﬁit?rmgt P4 RO B the visible light,
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%W@P@h‘gﬁhméb%m@ﬁ?@() 1o afdessy firthes deating rﬁrob!em with the projector
ht vision filter 14 is filtering out nost of the
1\2i, Biciy ke foragénn, thaiiiins inad dbistrated) cewbe addad torthe hawing 1A9f the projector 12
result, the assenbly addresses that problem of heat
tdiced itheadtssamrblyd @ 4 desitdiebyphoysect or 12. To address any
further heating problens with the projector 12, it can
[De19] or ese&he plesdnt irvestidnnmbvitédsl Aisimprt sethtion #rat beecaay defiicorporate into
to the housing 13 of the projector 12 to cool the
duabiiippipjetdral2, aeisis irkepddyive bidcdihiere is odediilemEhefoplea@sstiit. Moreover,
invention provides a sinple solution that is easy to
thére QFPEssEtially fb additiahal BudcBom Qherther Sre hdedednd b Sncorporated into the
i nexpensive since there is no requirenent for

gg&ﬁﬂ o0 beddRsEL M aliraid1BLiBAACE RIS @MehbREdYWIR a combined night vision/
ditional functional parts that are needed to be

dlt‘?éi)%l&CIﬁﬂﬁr@&j filtéHt @uﬁﬂ&m@f@k&%&@ntjd%mg[g féaal&%?vel: hable because there are

ultraviolet-infrared filter 1s repl

Rl o it R pome o
[}Pgsgl?tl'h%?lgltl Eetﬁaet iffhe night mode, the LCD, LCOS, DLP light modulating device will get a
very limited light “burden”, which will have a beneficial effect on the lifetime of these
components and actually also on some other components in the light path.

[0020] Finally, while the present application has been described as having two light
sources 16 and 18, it is to be noted that more than two lamps may be used in the projector 12.
That is, multiple light sources may be included within the projector as necessary for a particular

application. For each additional light source incorporated, corresponding filters will also be used

as necessary for the application.



no noving parts added to the projector 12 that can

easily mal functi on. Another advantage of the present
walemsgm7ss that in the night node, the LCD, LQ&Sy/UBL0BS/014436

i ght nDduIating device will get a very limted Iight
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12. That is, multiple |light sources nmay be included
within the projector as necessary for a particul ar
application. For each additional Iight source
i ncorporated, corresponding filters will also be used
as necessary for the application.luuzij wrme ms
i nvention as been described with reference to
preferred enbodi nents thereof, it is to be understood
that variations and nodifications can be affected
within the spirit and scope of the invention as
descri bed herein and as described in the appended
claims.C AIMWhat is clained is: 1. A projector
assenbly conprising: a projector housing; a first
| i ght source positioned within said projector housing
for simulating day tinme scenarios, said first |ight
source having a first light path; a second |ight
source positioned within said projector housing for
simulating night tinme scenarios, said second |ight
source having a second |light path; and a night vision
filter affixed within said projector housing in said
second light path, said night vision filter positioned
proxi mate said second |ight source to be used for
night vision training. 2. The projector assenbly as
described in claim1, wherein said night vision filter
wi ||



provi de a maxi num often percent of the visual I|ight

bet ween 480nm and 600nm 3. The projector assenbly as
walemsnodsexl in claiml, further conprising a coptT/051085/014436

connected to said first |ight source and said second

l'ight source, said controllgragpabling shut down of

said first |ight source and second |ight source

WReQE dhiagkqtie desired operation of said projector

assenbly. 4. A projector conprising: at |east two

i ght ; ' .at.l ng system proxi mate the
il.' gnta é@ﬂéc&?%sseﬁﬂlygﬂ{nﬁ%gé' g sy proxi

i ght rces, sa ating system conbi ni ng the

l'ight . iple Iight sources and illum nates
one 3#9§e§§ﬁugghéight val ves; and a ni ght vision

filter Lmate one.of (said t | i ght K sources,. said .

ni ght® U 6at SpirFe B TiBed Sk safEoroleHior hpgls 15 pgitibeing day time
roxi mat.e light source. 5. _.The projector of claim4,

%%ﬁéarrlgf;’ﬁalgﬁirﬁ%ﬁf‘tggﬂlm%B%Vl‘%a ?‘isﬁ@f P | provide a

maxi mum of  ten percent  of the, visual |ight hetween i )

480nh %?H%Pde'oé% urc§ Resttigngs éVdf?la% Saeff Projesfomhausing, for jpapulating night

conprising a controller connected to said |ight

tupgrceraiossaidsecand dighf sowice Bavang 4 segonshlight prskusndf t he at

|l east two |ight sources and sole operation of said

| i ghta Wgfifrdsopfilise arfixes widhia spid ghieiesiprshaysing jin said secpnd light path,

The projector of claim4, wherein said integrating

sgifsnight Winp diltaiepositiponed greximasel said spaond dightf sowrrecth tevised for night

sides are used to reflect the light fromsaid Iight

Weon tasingnt o said |ight rod; and at |east one |ight

val ve; wherein the light at the exit of the light rod

3.s sdit prgedei aisdnibiphss deatnited iB clathe, phepachornigift vidia filter will

4, further conprising three light valves.

provide a maximum of ten percent of the visual light between 480nm and 600nm.

3. vThe projector assembly as described in claim 1, further comprising a controller
connected to said first light source and said second light source, said controller enabling shut
down of said first light source and second light source according to desired operation of said
projector assembly.
4. A projector comprising:

at least two light sources;

an integrating system proximate the light sources, said integrating system combining
the light of the multiple light sources and illuminates one or a set of light valves; and

a night vision filter proximate one of said two light sources, said night vision filter
reducing the light from said proximate light source.
5. The projector of claim 4, wherein said night vision filter will provide a maximum of

ten percent of the visual light between 480nm and 600nm.



9. The projector of claim4, wherein said integrating
system conprises: a set of flye eye lenses that wl|

wheowsgettsze and send the illum nation from sai BCEUS2005/014436
| east two |ight sources onto a |light valve. 10. A proj

&C1 OF e Ol B3P clatin @%h@}coﬁpqgﬁ%\éi gd.nﬂﬂll%.rl doi ont {cO8id light

nodul e affi xed 1 n sai d housing; a night visi

go!u}clémsﬂﬁtc&ﬁﬁlllgf%ghﬁ‘nﬁgs{hpé 38% d.f ﬂ)e.sdz ;le%sgtl't]\gbl ﬁ?kg%x?ur?/‘?slsagg rs1ole operation

ni ght’ vi si on on conpri

£és£ﬁ§{gm Sald pﬁé‘%&{’ﬁl‘j" g»dl?ﬁlg}ﬁwﬁ%égu aation nodule and said

ni ght “vi st on m na € bei ng i ndependently

per .0, sai oysing. 11..7The projector as
AoscriEouif S A Sl o iep o il GG EmBRes o 1 o1
sel ect;i yel w. determ ni ng whet her said day vision
il urﬁl%g\aflfmgh nmodul e is operable or said night vision

|

illum nation nodul e i.s operable. 12. Th roj ect or )
asser?b?rifmagp HE@@ PY 8005 9 S5l tn Bt el Hodueg Fghy purces into
vision filter will provide a maxi num often percent of

i lgf?F ©da#d i ght bet ween 480nm and 600nm

at least one light valve;

wherein the light at the exit of the light rod is sent to said light valve.
8. The projector of claim 4, further comprising three light valves.
9. The projector of claim 4, wherein said integrating system comprises:

a set of flye eye lenses that will homogenize and send the illumination from said at
least two light sources onto a light valve.
10. A projector comprising:

a housing;

a day vision illumination module affixed in said housing; and

a night vision illumination module affixed in said housing, said night vision
illumination comprising a night vision filter;

said day vision illumination module and said night vision illumination module being
independently operated in said housing.
11.  The projector as described in claim 10 further comprising a controller selectively
determining whether said day vision illumination module is operable or said night vision
illumination module is operable.
12.  The projector assembly as described in claim 10, wherein said night vision filter will

provide a maximum of ten percent of the visual light between 480nm and 600nm.
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