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t'he un1tid ltat:e• · qoverinletat "hu.--rights in this 
invention purauant -~o Con~ract Ho. H00164-94-D-003S, . ' 
issued by tile Un1te4 States Havy, Haval surface warfare 

- 5 · Center, crane, Indiana•-· -
_ ... 

Flsld gf tb• Xnyut;ign 
'!91e preaetat invention _rela'tea to a binocular night 

viaion 4ev1oe. More particularly, 'the praaant invention 
10 relates to a 1'1nocular night vision cleVice somewhat 

similar to tha.:conventianal AllVIS (,&viatol:''• night ~iaion 
imagin9 .aystem) type device. Botb the present device uct 
the AKVtS device include a pair ot monocular night vision 
acope• which are mounted and aaaociated with one ~nother 

15 in auc:h a way as to provide the user of the daviaa with 
1'inocular viaion, ·thereby allowing tha user to enjoy a . . 
niqht-time vi.W "with depth perception. 1'be BNVD aacordinq 
to the present iiwention includes a unitary housinq hav1nq ... 
a unit.ary chamber encloaing a power supply, a pair of 

20 i:mage intensifier tubaa with associated objective and 
eyepiece optics, •tructure to allow lllOnocuJ.ar portion• of 
tba device to aealinqly pivot relative to a central · 
housing portion to adju•t intarpupillary distance. 

25 Belated 'l'eghnglgqy 
A conventional binocular AHVlS night vision device ia 

depicted in.united states pa:tent Ho. 4,449,787, issued 22 
:may 1984, to James Burbo, et. al, (the '787 patent) in 
which a pair of monocular nigin. vi•ion scopes are carried 

~·c1; : 
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upon a mounti119 assembly. 'l'he mounting •••ably provicles 
far dispoaina t:.ha pair or •onocular soopea in b:ont o~ t:he 

.a eyes of a user to provi4• binocular night viaiim. This 
ll0\\ntin9 •••ably provide• tor vartioal ad:lustllent oi= the 

5 aonocular nipt vi•ion aaopas, aa wall ~· their a4juatment 
:ror aye relief, ancl ayaetrical ·interpupillary distance of 
th• user. 

---· ••""'"'". -· ·A- deficiency of th• n!9h1D· Yi& •• 4euica..tanpt ----· 
_,_ - -· Burba in-ti'le · ''1&7 pateft..-~•· .tbltlt ·the-user of the devi:ee-

10 n11t symme'trlcally adjust th• monocular night vision 
scopes to provid.a a proper interpupillary d.ia'tance ao that 

t:he .uur llJ)joya_binoPllJ.•r ··:.riaJ.pn :and. depth perception. 
unfortunately, the helmat or face pla't• which carries t:he 
nlCJht vision device may not naturally aat on the uaar•a 

l!S head. cantered between.the uau•a eyes. 8Uah may be the 
aas• for a variety ot reasons includ.inq individual 
variation• in th• h•l•et.• used, aa well as non •J1lll•triea 
or the user•• head conformation. In this case, th• user · 
of the niQht vision device will not be &bla to achieve a 

zo aompl,a'tely satisfactory ad.justmant of the monocular scopes 
to provide binocular vision and depth perception. 

Th• teaching of the Burbo patent is 'believed. to 
include the provision of a .. pair of spherical recasaea on 
a first part at tbe support structure attacbed to a 

2& helmet. A aecond. part of the support &tructura is secured 
·· .. to the night via~on d.evica ancl- 1nalu4ea. a pair at ... 

•Prinq-load.ed ball• re•pectively receivable in~ ~h• pair 
of apheriaal race•••• to pivo~ally attach and aupport the 
nipt vision device. Blectrioal contact between the nip~ 

3 o vision 4eviae and its battery pack ia made ~CJh the 
enqagnent ot th• two parts or the aupport atruc:ture only 
when the night vJ.eion device is pivoted. to ita U•• 
position. 'l'hua, When th• niqht vi•ion device i• pivoted 
upwardly to allow th• uer unobstructed. vision, power 

35 aupply 'to the device ia interrupted to aava enervy • 

. .. ·-~ 
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However, the •upport •truc'tiure an4·elect:rical power 
inter~ion faatur•• of th• Buoo device naceaaar:lly 
rell1ll.t in acmduot1on ot eleotrioal power t:o the nivht 
viaion d.avice by way of electrical · contacts Wh10h are 

·1 a:pasec:!. In effect, thaaa exposed contact• are nS.tCh 
contacts because they close and open in reaponaa to the 
pivotal movement ot the night: vision devioe between 1t• 

-~- ·· · · use and tlippjicl· up pos.&.~eaav . -As .. • first. -con11ideration, · ··: · 
·-- - •uah·expoaac! eiactriaal switch c:cmtaots are hi~"· - - .... 

· 10 to 4aaaqe Which aan interfere with the canduation rd· 
alectrical power to the night vi•ion device. Secondly, 
4et:ar1=a~ion ot the elect:r1cal aw1 tc:h aont:act:a can reaul.t 
~ environmental !actors. ~t ia, environmental 
tactora may cause corrosion and oth~r deterioration oi 

9'cl 

15 auch expose~ oontaota, including such undeaira.J)la effects 
•• pittinq, the formation of nonconductiva oxide coatings, 
an4 the formation of' other tilm• or coatin9a on the 

expoaed contact•. Of cour••, all o! th••• anviromDen'tal 
•ff ecta are detriJaantal to the reliable ac:mduotion of 

20 electrical power to the night vision device. The result 
is that •uch exposed electrical llW'itah contact• compromise 
the aervice reliability of the nifbt vision device, and 
cauae the device to ba frail instead ot ru9ged and able to 
witkatand·tbe·handling to which such devic•• are subjected 

25 in their use environment. 
Anothe:a: ANVZS type of device which pravidea a night . 

t.:Lma view using both ot -th• uaert• eyes and Which provides 
tor individual adjustment ot interpuplllary diatanaa ia 
••en in United states patent No. 4,413,252, :L••u•d 31 July 

30 1984, to T. M. Brannan, at al, (tha '252 patent). 
However, a ni9bt vision device accordinq to the • 252 
patent includes only a aingla image intensiriar assembly. 
'1'he view provided to each of th• user•• eyes ia a 
respective ri9ht or left half of tha imaqa provicled by 

35 this •inQUlar imaqe intenairiazo aaaembly. Consequently, 
·' 
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the device accorcUng to the '252 patent cannot provide 
true binocular vision with depth perception. 

Yet another aonventional binocular niqht vision 
davia. ia known as 'the AHVI8 I in which a pair of ni;ht . 

5 vision monocular• ar• auapended in front ot the user•a 
eyes·.by a fra•• Which 1• raat.angular in plan view. ~ 
frame is supported from a face plate or belmet which the 

·· · user ·wears-in .. o=.ez:.J:o....-.iJSpen ... tlla vetpt ot the night 
-· - v4.s1an device-. 'rbe oonventional »IVIS 6- -inclu4es an · · · ... 

S"d 

10 intarpupillazy 4iatanoe adjuataant mechan1811 with a -pai~ 
of tranaver.elr a11gn•d rot•tabla shafts, each driv1ng1y 
coQlll.ecl -t;o tha other at. adjac•nt endS thereof, and.each 
extendin9 within the rectangular frame above one of the 
monocular scopes. Each shaft datinas a respective thread 

15 portion o~ apposita hand., and the rectangular name 
•lidably carries a pair of 4epand!n; monocular mounts each 
i:hreadaJ:»ly enqa;in; one of the thraad•4 shafts. one of 
the threaded ahafta include• an outwardly projecting knob 
rotation of whieh rotates ~ath aha~• and •imultaneously 

20 •oves th• monocular aomat• symmetrically together or apart 
to adjust interpupillary distance to the praferenaes of 
the user. 

nie conventional ANVIS & also includes a tilting 
llachanism which includes an elongate accantria ·bushing: 

25 d.eviae which ia rotatable in th• rectangular rrmne. ~bis 

rotatable bushing carries the· .. threaded ahafta of tha 
interpupillary. adjustm•nt. mechania, and moves these aha.ft 
in an arouate path to tilt the monocular mounta relative 
to. i:ha· rectangular rrame about a slide and pivot a~t 

30 Which ia carried also by thi• frame. With the 
intarpupillary adjuatlnent mechanism of the ANVIS 6, the 
user is also aonatrained to a aymmetrical positioning of 
th• night vision monocular. Also, each of th• monocular 
mount• auat be a separate piaa•, •• are the two threaded 

35 abaft.•. Thia requirement tor aepara1;.e pieces inoraaaes 
tlla manufacturin9 costs of th• AB\':CS 6, while also 

[ CB 
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increasing- t:he loqiatio• burden for repair and aaintenanoa 
of the device. 

The AHVIS ' type of binocular n19ht vision devices 
uae a power aupply, which is usually a battery pack 

5 1nc1Uding several batteri••· Thia bati:ery pack is 

....... _., I W 

connected. to t.b• device by an electrical cable, "14 is 
•02Det:lmaa mounted to ~· rea:t' part of t:ha aviator• a helmet 

-ia ··er4er .to partially counter balance t:he wai11ht "Ot 41he 
night vision binocular.-altematively~ this- J:lati:m:y l'llak 

• h • 

.... 

... 

6'd 

10 uy be_ carr:L•d in th• aviator'•· brea•t pocket or on the 
belt ot the aviator•• pant:.. Understandably, havin9 an 
eleotrioa1 oable •xtendinq between .. tb.i• batt.er}!' paok and 

tha binocular night viaion devica is itself undeairiable. 
%n addition, tbe battery pack includes several batteries, 

15 both to provide the length · of ope:t'ation for tha night. 
viaion device Which 111 desired, and to obtain the 
necessary lnpu.t voltaqa for the standard :lmaca• intenaifier 
modules Which are used in theca devicaa. Accorclin9ly, t:he 

~attery pack for the oonventional night vision devlc•• is 
20 quite heavy. 

J'Urther to th• above, it should .be reaalle4 that the 
conventional im.aqe intenaifier tubes uaed in auch night 
vision devices are ordinarily manufacturecl in an 
encapsulating and electrically-insulating mcduJ.e which 

25 inclwtea not only 'the ima;e intensifier tUba, but also th• 
necessary kilo-volt power supply circuit for tbia tuba • 
'l'be kilo-volt povar supply ia desiqned to •oaept a hOJDinal 
3 vo~t input, and to provide various kilo-volt output• 
that are connected reapeci:ively to various pa~• of 1:ha 

30 ima9a intensifier tube to power this tUba. Considerations 
for avoidance of 1eakaq• of kilo-volt volta9aa froa the 
ldlo•volt power supply and i•g• inten•if"ier tube ao 
mi tiqate in favor of such an ancapaulatecl aoclul• that this 
aonatruction ha• become an industry standard. 

35 United States patent No. s,130,·s21, iaeuecl 14 July 
119Z to Mark s. Gr•aer, et al~, ia known to diaalo•• a 

SOH'3CN:fl'Hlil.s'SWOcl Wc:ISS:te JD, J2 B3J 
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monocular type of ni9ht vision clevio• in which a •ingle 
image intensifier tubai.1• powered. by a aingl• bati:ary, 
wh1-ch uy be a •in;l• 1. 5 volt cell, tor example, or Which 
may be a battery of nominally higher voltage (such as a 

5 3. 5 volt li t:hima battery) , l>ut whieh drops below the 
necessary 3-volt nominal input requirement for tbe image 
intensifier tube module during it. uaahl ·life, by 

• 

... _. .... ... ,.. •>c - prcw.£d1pq a replatacl · power· •upply · oj.rcui~~•l!'PO••••u11-1--

0l"d 

between the bat~•X'Y"''8ftd. -. image intens:L:M.ar tUbe module. 
10 ~~· regulated power auppll' circuit accepts the lower­

voltage input trma the battery an4 provicle"ll a regulated 3-
volt nominal output to th• imaqe intenalfi.er tuba module. 
However, the 4iscloaed device ia a nigh~ vision monocular 
eoop• with only a single image intenaitier tUba. 

11 Additionally, a consideration with the conventional 
binocular niCJht vision devices uainq two monocular acope• 
is t.bat these scopes must ))e individually purged of moiat · 
air, back rilled with dry 9a• (usually clry ni1:roqan), and 
aealed to prevent f099ing dur1ng cold weather conditions. 

20. ~i• requirement rapreaent• a oona:lderable design, 

conat:r:uction, and operational challenge for the 
conventional devices, W'hich must also provide ~or 

ind':l:vidual electrical power feed into the monocular soopaa 
from an outside power &Upply. Additionally, the switch 

25 and cirauitry ot th• power supply must be individually 
provided with environmental protection 4110 that the 
rtaliab111ty ot the device is not compromised by • tailur• 
at thi• portion. considering all o! the•• fact.era, th• 

conventional binocular niqht viaion d•vicea usinq 
30 monooular •copes are lal'9er, heavier, and. more complex 

tZan is dea.f.rec!. 

Supgnai:y Pt tht Xmrention 
In view ot the daf ioienciea of th• related 

35 technology, a priaary obj GQt tor thi• invetition ia to 
.. . ' 

~'3CN:fl'HllWS'SliDd WdSS:tl'0 /.6, J2 B3.::I 
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provide a binocular night vi•ion device (hereinafter, 
"BRVD") averaoznin9 on• or :more of ~·• deficiencies. 

An Object for th• pr•••nt 1hvention i• to provide a 
ault1-purpoae BNVD capable of Well wit:hlltancU.ng harah 

I environmental aon4:l.tiona and rougb use. Such a BNVD 
uti11aea a pair of monoC\llar night. via ion acopaa, in 1thiah. 

the night viaion monocular •oopea are individually 
. - ·-·- aQjuastable_J.or. ; int;:arpup&.UaJ:'l!-d1 stance ... re,].pf' 1 'V'.a... to -the 

" ·· user•• head anrl ayaa. · · - · · · - · 
10 Another objective of tha present invention le to 

· provide a . BRVD that has a "•t.81\d alone" capability • 
. requiring only· a •lngle ))att.ery (preferal2ly of 1•AA11 _aJ..1•> 

. foi its operation and for which a voltaqa atep""1p power 
MEJ:u\i'r 1a contained. within th• BNVD. 

15 Accordlnqly, th• pr~sent invention provide• a 
binocular night vision device including a pair of 
11.onocular night vision scopes each having a respective one 
of a pair of image inta!\aifier tube mo~ules, a central 
bouainq part.ion carrying th• pair of ni9ht vision acopea, 

20 the central housing portion def ininq an outwardly-opening 
recess contigured to receive a sinqle battery providing 
the anJ.y •ource of power for the pair of imaqe intensifier 
tube module•, a single voltaqa·step-up circuit received in 
the central houainq portion receiving power from the 
Bingle battery at a first voltage and providing power to 
t:he pair at 

11
1mage 1nuns1f ier tube •odulea at a aacond re~+ 

voltav8'i~.1 ~han th• tirst voltav•· 
Kore particularly, the present invention providaa a 

binocular night vision 4.vioe inclu41ng a pair of 
. 30 monocular n19ht vision scopes each havinri a aubatantially 

clo••d chamber receiving a respective on• of a pair o~ 
iaa9• inten•it.t.ar tUb• mo4ule•; a central housinq port:ion 
carrying th• pair of night vision scopes and de~ininQ a 
aub•tantially closed cavity, th• central housinq portion 

lt"d 

35 4afinin9 an outwardly-opening rec••• oonfi;ured to receive 
a bat~ary providing power for tha image in~•n•iti•r tuba 

~ .. 3CN:rl .. HiIWS .. SWOcl Wd9$ :te J.Eu J2 B3J 
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1a0c!ulea, each of the central housing portion and·1:,he pair 
of nonocular night vieion •cop•• defining cooperating 
••ans both for a4juatably connecting one.to the other and 
for .coaunioatinCJ tbe ·•ub•tantially cloaa4 cavity with 

s eaoh of the substantially alosed ohamber•. 
St11l more particularly, th• present invention 

provides a binocular niCJht vision device inoludin9 a 
... ·---·-· pair of monocular ni9ht. ... ¥181.cn. •copes; . ....m----monocmaar 

·ni;ht vision scape inol:udin9 one of a raapeat:iva pair ~- · 

Zt"d 

10 monoo\tlar housinq portions each havin; an objective lens 
an4 an eyepiece lens, each defining a aubatantially closed 
chamber therein,. anct ••ob hav:Lnf an outwardly-9rotrwS1.n9 
monocular housin9 ear 4ef1ning a singular opening from the 
INbst:antially ~lo•ad chamber therein1 a pair of image 

lS intensifier tube JIOd.ulaa received respectively one in each 
•ubatantially closed ahanber of the pair o.f monocular 
housing portions1 a central houainq portion defining an 
outwardly~openinq ~eceaa and a aubatant1a11y closed 
cavity, the central hou•in; portion further defining a 

zo pair of opposite outwardly-extending central housing 
portion ears, each on• or the pair of central housinq 
portion eara defining a respeotive opening trom tha cavity 
and including means tor pivotally couplinq aaalingly with 
a re•paativa one of 'the pair ot monocular hou•inq p0rt.ion• 

25 at the aonocular houainq portion ear 'thereof 'to 
communicate th• cavity of the central housing' portion with 
each substantially cloee4 chamber of 1:he.pair or monocular 
bous1nq portioim1 a voltage at.ap-up circuit received in 
the central hOWSiDCJ portion aavity tor providing power to 

30 the pair or image intensifier tube modules, the reaeaa 
being configured. to accept a •ingle battery powering the 
voltage atep-u.p circuit, and aeana for elac~rically 

connecting powar froa th• battery to eaah of tha pair af 
imaq• int.anaifier tUb• module• via the vol taqe step-up 

35 circuit; Wh•~Y 'the central housin9 portion both 
pivotally c•rriea an4 electrically powe.t:a the pair of 

[ (2 ~'3CN:fl'HllliS'SloDc:f Wd9S·"' /Ji /2 83.:f 
I 39Vd G31Hllld) 21 39Vd fa69BEES lV Li&t £1:&8 82128 G3Al~ll ] 
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mo:nooular night viaion ilcop•• vitb pivotal movaent o:t.' the 
monocular night vi•ion •aope• providing- for in1:erpupillary 
41•tanae adjustment. 

Xn another respect., th• pruen~ invention provide• a 
5 mat:hOd o~ making a ~1nocular nigbt viaion davic• (aNvD), 

.th• •'tho4 comprising •i:ep• of 1 p~1d1q a pair o:e 
monocular night viaion •aop•s ••ah havin; a aub•tantially 

-·closa4. CbA•bez:J- pWvidiag...a-pa.Hs-a:r 1maga 1ntens1fiar· 1NI>•: · 
moclules •aoh received into ona -ef- the-chambers -of. Che 

10 aonooular ni;ht vi•ion •copes r providinq a centr•l houaincJ 
po~ian carrying the pair of night vision- aoopaa and 
defininq a substantially alo••d cavity, de.fining .an 
outw•rdly-opaninq receaa on the central houaing por~ion 
Whioh recess is oonfigurecl to recalv• a battery providing 

15 powar tor the 1mav• intensifi•r tUbe modul••• providinq 
-ch of the central housing portion and 'the pair of 
nonocul.ar niCJht vision acopes with cooperatinq means for 
adjustably conneatinq one to th• otherr and prov.:ld.inq each 
or the central houaing portion and t.h• pair of aonoeular 

20 night vision ecope• with neans t'or communicat.inq the 
aubst:antially closed. cavity with each· ot the sUbst:antially 
cloae4 aha1\\bera of the pair of monocular . niCJht vision 

acop••· 
Another aspect of th• present invention provides a 

25 method ot operating a binocular n1qht vision devica·having 

-·--'"Zit . . ..... 

_, a pair ot monocular night vision scopes aaah having an ·"> 

1•9• .lntenaifiei: tub• 11odula and a central hou•inq 
portion carryinq tba pair ot night vision •oopes 1 th• 
ae1:bo4 conpriaing atepa of 1 providing a •ingle battery1 

30 1111in9 th• ainqle battery •• the aola •ouro• of power for 
• 

the BRVDI an4 providing a aingle voltaqa step-up circuit 
receivinq power from the aingla battery at Bi !irat Vol ta9e 
and providinv power "'tr:.,.~• pa~t&f imacz• intensifier 1:1ZJ:)e 
•odul•• at a seoo~~oltaqa,~gb~than the ~irst voltaqe. 

Additional objects and. advanta;ea of the preaent 
invention will ba apparent from a readin9 d ·~• tollowin9 .. 

~"Jm.tn"Hl.IWS"s.Dcl Wc::U.S:1'0 JD,, J2. 83.:1 • 
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cteeoription of a particularly pretarra4 exemplary 
eabodbant of tibe invention taken .tn conjunction with the 
following dravin~ Figures, in Which: 

!S Da1oril$ion of t;h• Drawing riprca 
1'1gure 1 ia a fragmentary parapaoti ve view of a ·hU111an 

uer wearin; a military protective helmet with a hel•t 
- - - aoun+ rar.a.niP,t. vilfion.daViae, •ncJ ~pon wl\~oh .ta aount.ed--·-~---

. . a DVD emboclyinq .. the present -J.nvent:i:en' . -- ... · •. ~--- · --- · 
10 F1qure 2 provide• a partially exploded· perspective 

view of the BiWD seen in P19Qr• i, 
":" Figura 3 is a :front elevation view of : the night 

viaion device •••n in Fiqures ~ and 2' 
Pivura 4 la a cross sectional view taken at line 4-4 

15 Of Figura 3J 
Pigure 5 1• a cross aactional view takan at ltne s-s 

of Pigure 3r 

Fitur• 6 ia a oroaa sectional view taken at line 6~6 
Of Figura 3, 

20 Figura 7 provides. a fragmentary rear perapeotive view 
of a portion of the BNVD; 

PiCJUre a is a frapentary perspective view similar to 
Figura 1 1 but with the BNVD ~lipped up to an inoperative 
position allowing the user natu~al vision unobstructed by 

25 tha device1 and 
• Fi;ure 9 ·provides an electrical aahematJ.c of Cite 

operative components of the B'RVD ••en in the preoe4inCJ 
drawing Piprea. 

30 pat.ailed Daaqription pt 1n lx•mplary 
Er1f1rno lznbpcUmant ot the Invention 

Figure 1 show• a human user 10 vaari119 a helm.at 12. 
Upon the helmet 12 · i• mounted. a binocular n1CJht vision 
aystem 9enerally referenced with the numeral 14. The 

35 night viaion system 14 1nclud.ae a helmet l\Ount struotura 
1', and· a BHVD 18. The mount structure 1& include• a 
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aamawhat. L-shaped (although an inverted. L•ahape •• seen in 
Pigu:re l) bl'aaket 20 whieh at tba lower en4 of it• 1on9er 
199 22 defines a hook portion 24. Thi• hook portion 24 
engage• t;he front. 1\r1m 21 of the b•J.mat 12. Prem this 

5 brim 25, the longer lag 22 axt:enda upwar41Y an4 carries an 
adjustment st:ruature portion za, which al110 provides a 
flip-up feature, as will ·be f\irther explained below. A 

.. aort.er lq 30 of ... 'l:ha.. .L-11bapod--braa1cet.....2e>.-md;anda ...... -

rearwarcl~y frOJI tha.1-eg·~.2.,....and t.asminat.oa -s.n ·an a4;a H ·· 
10 ellf1•1Jin9 th• forward outer •urtace 34 ot tbe belmet 12. 

Thi• leq =so also attaches ·to a strap 36 extencting 
rearward.ly over tbe helmet to a book (not viaible in the 
drawing Figures) engagin9 'th• rear brim o~ th• helmet. 
tnterm.a41ate ot 'th• rear hook ancl ~· braak9t. 20, the 

15 a~ap 26 include• a conventional adjuaa.&nt buckle (also 
not aaen in the 4ravin; :ripres'> , which may· include an 
over-oentar feature allowinq the atrap 36 to be cinahec:l 
clown tightly enough to aubatant.ially prevent relative 
movement between the mount structure 16 of ni1ht vision 

20 •Y•tem 14 and the helmet. 12. 
Further to th• above, attention now to l'iguraa 1 ancS 

a in conjunction will show that the adjustment structure 
portion 28 includes a base part 38 which alidably carries 
a 9enerally vertically-movable :braclcet member 40. Th:l.s 

;5 bracket member 40 defines a pivot axis, ind..t.catad. wit:h the 
dashed line 42, an4 carries a pad.r o~ spaced apart rai~a 
4:4 Which are pivotal about th• axis 42 between the 
deploye4 poeition seen in :ripre 1, and :the flippecl-up 
position aeen in F.t.caura a. A carriage member 4& ia 

30 aovablY' carried on these rail• 44, and. includes a 
foz:warctly-openin9 ~eoeptacle, indicated with the numeral 
48 1 into which a dove-tail mountinq plat• 50 (beat •~en in 
rigm-e 2) of' the ni9ht vision device 18, ia :ceceivable. 
Upon insertion af th• dove•tail mountin9 plate 50 into th• 

35 receptacle 48, a pawl mem>er carriecl by the latter enpqes 
1:.h• f o:r:mer to lock tha night Yi•ion devioe 18 on ~a mount 

~'30Nt:rl'Hl.IWS'SDcl WdBS:" J,5, J2 83.:1 
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•truat11r:e 16. The carriage 48 include• a push. button· 
Cli•po••d · between th• rail• 44, and ·not visible in th• 
drawing P'i9Qres, Which when pushed by the user 10 ~•leases 
the dove-tail.plate so froa the receptaole 48, allQwinq 

I th!t uer to draw the night vision device forwat'clly out. of 

..... ...... _ ....... _ ... 
th• carriage 46. Thus, . th• ni9ht vision device 18 is 
supported en the mount atruct:ure 16 with provision £or eya 
relt~ movement (by tor •. and -.art....~ . .carrJ.ave-•. - .... 
membeili 4&-ail.ong rail• 4A)., ~or .. vertical alignment witll the .. 

... 

10 use~·• eyes (~y vertical relative-movement of the bracket 
member 40 on base member 38, an4 ror flipping up (an4 
flipping down) movemen1!- .about th• axis 42 bet':'aen the 
positions sean in PiCJQre• 1 and a, . 

15 

. Attention nov additionally i:a ll'ivures 2 an4 J in 
conjunction will ahow that th• ~D 1.8 includes a 
dual-chambered and tri•lob•del housin9 port.ion 52, 
which include• · three elong ecf bes 54, 51, and 58 

ext:endi119 tore-and-aft of the sing portion 52. A• will 
be •••n, 1:.he bousin9 portion 52 internally defines two 

20 chambers which are •ealingly ••parated from one another. 

25 

The dgve-tail aountin9 plate 50 i• di•poaec! on the top of 
the central .housinq port.ion 52 between the lobes 54 and 
!56. At respective cusps 60 and 62 between tbe lobes 54 
and !58, and bet.ween lobes·ss an4 !58, the housing portion 
52 de:eines respective dapandinq ear parts 64 and tU5. 

'l'h••• ear part.a 64 and 66 asa hollow an4 o011111Unlcata in· 
aammon with. 'the larger one of the internal chamber• of tba · 
houing' partlon 52, with the rear wall of each ear 
definin9 a •lot-like bola css, best seen in Figure '. Thi• 

30 slot-like hole inclttdea oppoaad flat aurtacem 10. The 
front of th••• ear• ,4, and &&, ·~ well aa tha la:rvar 
abamber of the houainq portion 52, i• cloae4 by a front 
wall member 72. At the ear• 64 and S&, th• ~ront ttall 
member de!inea a pair of round hole• 74 al.igning with the 

35 alot-lik• holes &a. 
• 

9t"d 
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ln order to pivotally •upport ona of a pair o~ night 
vision monocular acope portions 76 at each. of the ears 64, 
and 66, tbe central housing. portion 52 detinea a pair of 
elonqate vulde ways 78 (only one of Which ia visible in 

5 'th• drawing l'iguraa, and. :la bast ••en in Figura 7) ••oh 
aligning with one of ti\e ears 64 and ss, and. extending' 
for•-and-aR on the housing portion 52. 'l'ha pivotal · 

, aoun1:1ft9'·•1:.matu.1:1a bu; ·eaol\·of..~e"'ft&1lf of·monoouJ:ar eoops · 

· --· · ·• · po:rrbiona 7t· i• that aame, so· that description· of-one· vtl·J:-- · . ..;: .. 
10 1uffice t.o describe bath. Viewing Fi;w:ea 2 and -7 :Ln 

conjunction, it ia aaan t:hat th• pida waya 78 are 4ef1ned 
by a pair of opposed depa~41ng ribf_ao, aaah havi119 an 
anvu1ated. re-entrant aurtaoe aa con~nt:in9 the likes 
surraca ot the opposing rib to cooperatively· ~orm a 

15 key-atone lia cro•• aeation for the guide ways 78. 
Sl14ably received in each of th• gu.l4• way• 78 1• th• 

key-atone like protrusion 84 of one of a pair of •""able 
knuckle aambers as •. The knuckle ll8Jlbera ae 4arina a round 
stepped hole 88 allgninq with the alot•like hole 68 and 

20 bola 74 ot the respective ear: 64 an4 &6. Viewing :rigurea 
a and. 7, i't i• also eeen that the ears 64, ss, and 
:t"espectiva knuckle :mab•r• 86 eaah define a respective one 
of opposed planar surfaaas 90 and 92. 

J'Urther cons!Clarinq the niqht vision monocular scopes 
25 ·11, and vi.wing'r19'urea 2, 4 and 5 in conjunction, it ia 

•••n that each of the.•• 110llooular scopes inalw:lea a 
generally cylindrical oha11lbera4 bod.y portion 94, and. an 
ou~wa:t'dly extending hollow ear portion 9&. Within the 
chamber 98 of each •onocular aaope 71 1• 41apoaed an imacze 

30 1ntensit1er tUbe module 100 (only one of Which 1• vlaible 
in drawillCJ PigUre 4 J • A• those orcU.nar:Llr •killacl in th• 

pertinent ~rt• will appreciate, t:he•• •odulea 100 aaoh 
include an image intena1fier tuba and a kilo-volt power 
supply circuit •ncapsulatad to;ather. ~orwardly of the 

35 .tmag• intensitiar tube modules 100, each monocular scope 
76 include• an ·objective leu• !C2 carried movably· by a 

l.J • d · ~ "J<N:rl 'HlIWS 'SloDcf Wc16S :Kt /.6, J2 83.:1 
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tui:tular housin9 portion 104 -whiah is threadably and. 
••alingly carried by tbe body portion 94. Thia objactiva 
lens 1oa· allowa light from a ni9ht tbae eoene to enter the 
monocular •aop .. 76 and. to "be ima9e4 on a pho'toaath.o4e 

& (not seen in th• drawing J'igurea) ad~acent ~ 1:h• front . 
aurtac:e of th• module 100. S'braa4ecl axial mov-nt of 1:he 
tubUlar housing portion 104 relative to the remainder ar 
tb•··Wr· 94...•''ows .foca.lng • .of. light ·from a di&tant niqht· .. · -· 
•c••·-oit tlie · pho~ocathede · of the ima9e-int.emsif iex- tUbe ...... . 

10 l\OdUl•, ther•by creating an ima9• of the 4i•taDt acane. 
·aearwardly of tha imaqa intensifier tuba mo4ulea 100, •ach 

. 111.onoau.lar scope body 94 thre•d.•bl.Y and. aealingly carriea 
a cylindrical housing portion 108. Tbeae cylindrical 
hw•in9 portions 101 each carry a reepeative eyepiece lens 

15 108, only one ot which i• visibl• in drawinq Pigura 7. 
~ase ordinarily skilled in the pertineht. art:• will 

recoqnize that in raaponaa to photons ot light being 
im.aqed. on the pbotooathoc1e of an image intensifier tuba 

•o4ule 100, a ahower of photoeleotrcms is releaaed in a 
20 pattern Wbic:h match•• the ima;a. conventionally, these 

photoelectrons are proportionally intenairiad ~r the use 
af one or more microehannal plates to proc!uae a much more 
intenaa shower ot electrons atill matching th• pattern of 
the image at t.he phot.ocathode.. ~· int.anaified.ahawer at 

· as aleotrons is directed onto a phosphorescent screen within 
the imap intenaifi•r tUbe, ·and . produaaa an image in 
viaibl• 11qht whieh replicates th• image focuaa4 at the 
photooathode. Thia visible liQht image 1a visible tbrougb 
a window at the rear of.the image intensifier tube moctUle. 

Bt"c:I 

30 Th• eyepiece lanaee 101 projeot the visible livht images 
rm the iiadula• 100 t:o t:h• •Y•• ot th• u•er 10. Tbr•aded 
axial movement of the oyl1nc!r1ca1 hou•in9 portion• 106 and 
lenses 108 relative to· th• rmnainde:r of th• bodiaa 94 
allows focuain9 of tha projected image ta matCh the vision 

35 of 1:he user 10. 

~'3CINtn'Hl.IWS'SWOcl Wc100:S0 J.6, J2 83.:1 
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FUrthar considering· th• monocular scopes ?&, it is 
saen in 1'1;\lra 4 that the chamber 98 communicates with a 
passage 110 defined in the ear 91. l'Urther, this passage 
110 ~icate• with a round hole tranaactin9 the ear 96. 
ficaures 3 and 4 :1.n conjunction show 1:ha:t a stePl»e4 and 
headed pivot ahart. m.embar 114 is raaeivad in the stepped 
hal• 88 o~ kn\1.Ckla member 86, i:hrouCJh tha hole 112 of the 

• 

.... •.. ••~ 91,· and through the slot-like ho1•·68 8.Rd • .zoun4 b~ • ...,... . 
74 of each of the nrs~4 and 66. Kam 1>•rt:LG1llarly, -ara 

6t "cl 

10 pivot shaft memJ:)er 114 includes • bead port.ion 116 which 
ia received into the atappad bale 88 of the knuckle aamber 
86 and en9a9ea on a shoulder ll..8 of this hole. An O•rinq 
aealin9 aember 120 ls carried in a groove 122 of tha pivot: 
•hatt member 114, and sealiDCJlY enqa9es the wall o~ hole 

15 88 in knuckle member 88. Similarly, an o-riNJ aaalinq 
mmnbar 124 1• carried in a qroova 12& of tha pivot •ha~t 
member 114, and aaalinqly enqaqe• the wall or hole 74 or 
76 in 1:ha respective ear 64, or 66. At the ear 96 of the 
cylindrical J>ody 94 at monocul_ar acopa ma11bera 7&, the 

20 oppoaite •urfac:aa are stepped, as oan be best seen in 
J'igu:r:e 4. An inner •t~p oa:rriea a~ O•rin9 eaaling meJDber 
128, while an out.er step carries an polymeric friction 
washer 130. '.rhase polymeric friction washers 130 en9aqe 
the apposing aurtace• o:t the ear• 74, 76, and knuakles 86,, 

25 •• will be further explained. 

30 

35 

Viewing Figures 2 and 4, and especially Figure 2, it 
i• aeen that. forwardly of tha ears 75, 71, and on the 
pivot •haft memba: 114, a pair of aprin9 ••at vaabers 132 
eftCJ•CJ• the respective ear 74, 76, and eandwiah a 
Belleville aprin9 washer 134, 'followed by a aonewhat . 
larger prot.aotive wallher 13G. Th••• waabera are captured. 
on the pivo~ abaft aaambar 114 by a nut. 138 threadably 

enqa9in9 a thread portion 140 of 'the pivot. shaft member 
114. over these. ~Shers and nut 138 is received a 
conformal protective. cap aember 142. Viewinq Fiqu~e 2, it 
1a seen that the pivot •haft member 114 defines a pair of 

~'3CINtfi'H.LIWS'SWJd Wc:1110:S0 JS, l2 B3.:f 
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oppo•ed tlata 144 (anly one of Which ia tully ehown in 
Pigur• 2). Tbe flat• 144 engaqe th• flats 70 of slot-like 
hole 'a so tbat the pivot ahatt :member 114 J.a non­
rotational with raspeat to the central body portion 52. 

5 'l'hus, it will be appreaia'tecl that when tbe nut 138 :I.• 
dZ'awn tight on pivot aha~ meirtb•r · 114, i:he bellevilla 
apring washer 134 i• partially aollapaecl. This aprinq 
washer provides tor a nearly canstant clamp.in; ·fo~c:e-""On 
·th• polyurio··· :friction washers· 130 'despite 1:11et.r'llli1 

10 expansions and aontractions of th• various partc when the 
binocular night v;l.sion deviaa 18 1• used in differing 
temperature aond:U:icma. Also, ·it will be understood that 
the relative movemant of knuckle member 86 along- fJ\lide way 

78 allows both th• tiqbtenin; of JNt 138 on pivot shaft 
15 memJ:lar 114, as wall as 'the thermal expansion and 

contraction. mentioned above, without t.hese reaultinq in 
excessive stresses or strain• in 'th• structure of. the BNVD 
18. 

Further to the above, the polymeric friction washers 
20 130 •r• pret•rably fabricated of • material providing a 

4YD••1c coatticient of friction Which is higher t:han the 
static coefficient of rriction. Prererably, the friction 
washer• 130 are fabricated from a 1nat•rial aold by LWP 
Bnqineerii:g

8 
Plastios, i:nc., under 'the i:rade name 

25 LUbricomp~. Thia material ta believa4 to conaiat of a 
resin base of polyphenylena sulfide. ~!th an adde4 blend 
of 'l'eflan (i.e., polyt:atrafluoroethylena) and. •il:l.cona, in 
a particular aonbination whiah i• proprietary t:o the 
.. terial proceasor. However, the invention ia not limited 

30 to •uch particular •aterial, and other materials may be 
uaed to form the washer• 130 within tbe •oope of the 
present invention. 

35 

'l'hus, tha •onocular acop•• 7S ••Y be pivotally moved 
11anually ralativa to the central housing portion 52 
individqally about a pivot axia defined by ~ha respective 
pivot 3haft member 114 ·in order to amoot.hly and prea1aely 

. --· 

02·c:1 
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a4juat. the :Lntarpupillary distance between these acopaa to 
the individual nee4• of particular 1111ara 10. That is, . 

·because the f~iction wa•h•r• 130 provide a 4ynam1o 
friction which· 1• greater than the st:atia friction, and. 

5 this static friction lavel la aet auffialently high by 

pre-loa4 on the Belleville nab.er 1S4 to inaure that the 
scopes remain in any pivotal position aeleo'ted by a user, 
th• t:act:ile impreas.i.on · q; RUet . .&1111 th• scopes 76 ia .very . . . -
amoo'l;h. .~ia . .action 'Of· pfvotinq the scopes 76 doea . .not -

t ... z.1·.q' 10 

~ 
inolud~tha usu.al stick•al!p aat:ian, Which could• 
interfere with obtaining a precise matah or the 

. . 

l2"d 

interpupillary distance of the •aope• and a user 1~ • 
.In~tead., a user of th• BNVD 18 1• able to obt&ill a preaiae 
intarpupillary adjustment. The acopea 76 can b• pivoted 

15 in.response to a auffic~ently h19h inanually•appliad. force 
level, but stop :moving and hold a position aa soon as the 
applied force ia below the dynamic friction level. 

Still fUrther, viewinq Figures 2 and 4, it is seen 

that th• pivot •haft member 114, aetinea an elonqai:e tlat 
20 145 extencUnq :tram a location of aliqnment with the ear 96 

or the cylindrical body portion 94 to a bole 148 Whieh is 
in alignment with the respective ear 74 or 76 of the 
acantral houain9 portion 52. '!'his fla1: 146 and hole 148 in 

conjunction with one anot.har allow an eleo~rical cable 150 
25 to extand :trom a chamber 1!52 of -th• central housing 

portion throuqh the hole 68 at ·the ears 64 and 66 and 

thro\l~h the hole 148 to pa•• a1on9 the flat .146 and into 
tbe ear ~6 of the reapeative monocular aoope 76 to th• 

iJDac;r• intensifier tuba module, aa ia seen in Pigure 4. In 
30 addition t.o prov141n9 power to the ima9e intensifier tube 

modules 100, th• elaatr!oal cable• 1!0 each provide power 
to a resp~ctive light e11ittinq diode (LED) indic•tor 
(furt:her dascribed below), which is diapoaacl within aach 
monocular •oopa 7& in a location in which it is viaibla 

3!5 though the eyepiece lens 101 when the indicator L'BD 1• 
amitt1JUJ li9ht. Tha LED's of the two m.onocula.: aa~pes 76 

· SOH .. 3JNt11 .. HHWS 1 9.Dcf WdCB:S0 JE. J2 83.:1 
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are ot differincz oolor•, and t:hi• color dif~erance ia 
essentially tb.a only difference between .the ecopea ?G. As 

Will be further explained, the LED 1n4:l.cators within the 
monocular acopaa are used to •ivnal to a user o~ tbe BNVD 

5 18 when a bat'tery powerin9 tbJ.a device i• law, and. Whan an 
infrared · illwdnator i• in use. The LID• a are of 
4i.ffm:in9 color• in orcler to alert 1:b.e user by oalor Which 
function is being ind.ioated to the...w;er .. - .. .. · 

• 

......... -- J'Urther considering Figures 4;~ .. and 6, it!·-!• 'Ceen - . · 

2Z"d 

10 'that tha chamber ~!52 ot central housing portion 52 _ 
aubst:antially oacupie• both of the lobes 54 and ae. As is 

· •-n ·in .rigure 4, t:he portion of chamber 152 . defined. 

within lobe es receives a control •itch 154. 'l'hi• 
control •witch ha• a control •haft °(not visible in the 

11 drawinq Figures), which aealinqly eXtends externally of 

the central hou•ing portion 52 via a aatahinq open1nq 1!55. 
~:I.• control shaft carries a Mnually-operable control 
knob 156, Which 1• aeen beat 1n riguraa a, 3, and 4. A& 
can be •••n marked on the control knob 156 1n Figure 2, 

20 an4 as 1• 111ustratad by th• arrowacs nwaeral 151 on FiCJUre 

a, aucoesaive incremental rotary motion• o:t the switeh 
knob 156 provide• for functions of niqht visio:. •off" , 
niflht vision "On", and night v~sion "On" with additional 
1n~are4 CIR) illumination provided by an infrared liqht 

25 em1ttinq diode (LBD) 160 (best seen in Pigure 6) aaalin91y 

carried by the housinq 52 in lobe polrtion 54 an4 directed 

torwaJ:'dly of 1:he BNVD 18 through a aeale4 aperture 1s2 •. 
Additionally, •• is indicated by arrowed numeral 164 of 
rivur• 2, an alt~tive motion of pullinq the Jenab ise 

30 outwardly along the axi• of th• control abaft of 11Witch 
154 and. 'then tu~ing thia kn.ob beyond the •ni~ht vision 
on• position to 'th• •am• rotary position used tor "D On" 
provide• night vision •on, vi t.h :tll ill Wllination in a 
locke4-an mo4e". In eaah caae When IR 111Wllination is 

35 uaed, th• appropriat• indicator LID i• illuminated in one 

SOM'3CINtfl'HlIWS'SDcl Wc121i!US0 J.S, J2 B3.:I 
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of tbe eyepiece l•n••• 108 of one of the monocular scopes 
76, aa will be further explained. 

A• was mentioned above, Figure 6 ahowa the IR 
illuminator LED l&O. Pigurea 2 and. 3 a4d1ticmally show 

s tbat t:ha central hoUsinq portion 52 fur:theZ' carries a 
spat•l1Jht lens 166 in a pivot member 168. 'lhe pivot 
aember 168 is secured to the housing 52 l>y a screw 170 

--· .• -- Wh1nh a.1.ao-de~in•• a p#.vo't·axia ~or thia pivot: Mllber-10.·-·--

...... • •· ·~- · The pivot . Jllember 168 J.a-manully-pivoi:ai· JD81:nmt .. : a·· 

z·c:1 

10 po•ition as eaan in FitJUr• 2 a9ainat a atop lug 172, and 
an alternative position seen in Fi;ure 3 against a atop 
lug 174. When the spot liOht lens lt56 is not in front of 
the LBD ltSO, this LED emi ta IR light in a fairly . broad. 
cane forwardly ot the BNVD 11. 'this cone of IR 

15 illumination allows area illumination and night v:l.•ion 
with the BNVD 18 without th• need :for visible illumination 
which could reveal 't:ha uaer•s location to othara. on the 

other hand, "1\en tha spot li9ht lens 166 is moved to t:he 
po•ition in front of LBD 160, a narrower oona of IR 

20 il1Wllinat1.on is provided, Thus, the uaer 10 may uaa the 
BHVD 18 for such purpose• as 11\&p reading without viaible 
illumination, and with a decraaaed risk ot beift9 dateated 
by others who may al•o have niCJht vision devices. 

l"Urther considering Fii;Urea 4, 5r and &, i~ ie •ean 
25 that the other lobe 54 of the central hauain,CJ portion 52, 

in addition to housin~ the illwaination LED 110, hodses a 
voltage etep-up circuit 176, Which ia depict.ad 
cli.•CJr•nmatioally in 'Figure 1. This circuit will be 
further explained below with reterenoe to Figure t. xn 

30 view of th• above, it can easily be appreciated that the 
chamber 152 of the central housing portion 12 ia alao in 
fluicl .flow communication witb th• chambers ioo of each of 

the monocular ni9ht viaion •copaa 76. That 1•, just as 
the electrical cab1e• 150 extend tram the central houainq 

3!5 portion 52 into 'the chambers 100 of the acopea 76, 9aa can 
follow 'this ane path, and th• BNVD -can be pu~ed of-moist 

[ (2 
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air and back filled with a dry gas (such aa dry nitrogen) 
and sealed to prevent togging. 'l'hi• purging and hack 
filinq may be accompliahe4 uaing conventional. evacuation 
and dry nitrogen baek tilling techniques. Becauaa tb:a 

5 aonocular acope• 71 communicate with th• central houainq 
port.ion · 52, theae scopes need not be provided with a 
puZ'9ing fixture. only ~· central housing portion 52 is 
provided .. with such. a f.1xtura 177. · 'l'h• tilc4Nre . 177 -
co.naists.. ot a port 17'1.a-ae&lift91Y receiving--& pl\tcf .meil\bir · 

10 177b •. Tbe sealing relationship of tha acopaa 7& with the 
central housinq portion 52 . and the fluid flow 
ooaunication of these components with one another insures 
that tha entire BNVD 18 can ba purged ot moist air and 
back rilled via the open port 177a in a ainqle operation. 

15 Thereafter with th• pluq 177b aealingly cloainq the port 
177a, the BNVD 18 remains fraa o·f moisture and foggi2:1q 
during ittl service life. 

J'iqura 5 shows tbat the central housing portion !52 in 
lobe 58 defines a singular cylindrical battery-recess 178 

20 openinq rearwardly on the housing portion 52. 'l'hia recess 
118 i• •izad to receive either a single •ingla•call l.!5 
volt. battery, tor example, a sin91e·AA-aiza carbon-zinc or 
alkaline 1.s volt ain9le-call battery, or •ingla similarly 
•i&ed. l .!5 volt lithiwn battery. At. the bottom o~ the 

25 recess 178, whieh la defined by and within the front wall 
11ember·12, is disposed a conical contact spring·1ao. The 
other battery contact 182 ·is carried by a battery cap 184 
threadU,ly carried on a threaded boss 186 of housing 
portion 152. OUtwarclly, the. cap 184 d.etinas a headed 

30 protrusion 188 to which is aecured one end of a lanyard 
190 ••aurinq at. its other end to th.a housing portion 52 
via a screw 192. · 

'l'Urning now to Figura 9, a aehematia of an alactrical 
circuit. inalUdin9 a ba~tery (indicated by tha characters 

3!5 •1.SV", with its tariainals indicated •• "B-" and "B+") 

Which i~ raaeived in reaeaa 17&, •witcb 154 (with two sets 
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of gan9ed. contact•, reapaot!vely indicated by 0 SW1A11 and 
"SWlB"), voltag• atep-up circuit 176, 1••9• intenaifier 
tube modules 100. IR illuminator Ll!:D 160 1 and indicator 
LSD'• 194 and 196 i• provided. It will ba recalled from 

5 th.a deacription above that tbe ind.iaator LBD • • 194 and 191 
•re of 41!tering oolo:ra, and are disposed one in eaeh or 
the mo~ocUlar scopes 76 so ~at they can be seen throu;h 

-· .. -·--~- . the eyepiece lenses 108 whan illu,ninat.ed.. '.Cha inclloato:-·­
.r..BD'a. .. 194, 19.& are du.taraut":colcrr•,' and. •~a. £.~:l.nated .. __.. 

10 to :Lndicata. that the illuminator LED 1&0 is ene~i:zad, and. 
to indicate that the battecy voltaqe is low ao that the 
battery will aoon have to be replaced, as waa explained 
above. 

Conaid.erinc; the switch 154, it i• seen that tbe 
15 awitch contacts nW11bered. 4 and 5 provide for night viaion 

in each of these switch positions. correlated switch 
aontact• g and 10 provide for illumination of the LBD • s 
1150 and 194, with tha :former switch position tar m 
illumination beinq of momentary-contact type, and. the 

20 latter switch position ~e~nq reached by pulling outwardly 
on the knob 186 to a locked•on position as was describ•d 
above. '.rhe voltage step-up circuit 17fi includes a 
·ragulated voltaq• control IC switchinq circuit 198. 
Preferably, the IC circuit 198 ia a Max11ll DC-DC convertu, 

25 aataloq number MAX 1557. Thia IC circuit 198 switches 
battery voltage to and t:rom an inductor 200 in .. oraer t.o 
proV'ide a comparatively hiqh "inductive kiak" voltage when 
battery volta9e 1• removed from the inductor. '!ha vol taqe 
from. inductor 200 ia smoothed and rec~ified by capacitor 

.30 202 and zaner diode 204 to produce a nominal 3 volt input 
volta9a for tha image intensitier tube modules 100. 

li'"d 

Xn tha event that a battery i•·uaed which provid•• 
more than a nominal 3 volt output, for example, a 3.5 volt 
lithium battary, then the zener dio4• 204 will limit th• 

35 output voltage PX'OV1ded to the image intenaifiar tuba 
aodulea 100. Internally, th• IC circuit 198 prcvid•• a 

~ '3Clhl:n 'H!IWS 'SWOcl Wdl.0 :se J.D, a B3.:I 
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raierance voltage, which la applied to diode 194. · :En the 
event that ~attery voltaqa drop• below a certain level, 
tba re~erenae voltaqa will exaeed the voltage ·being 
au:pi:tlied to the imaqe intensifier t'Ube modules 100. In 

5 thi• event., 'th• indicator LBD 111 will 1llwllinate to 
indicate to tbe user ~at the t»attery needs to lJe 
replaced. 

·.10\i~• th• px:emJ-mt. j.m11ntio11 .haa -been daplct.ect, 
dasoribed, and. i• d.ef1ne4:l)y" re'farec.- to -a...particularl~-·; 

10 pre!erre4 embodiment of the invent.ion, such reference does 

not haply a limitation on the invention, and no such 
limitat.ion ie to be inferred.. The invention is capal'Jl.e of 
considerable modification, alteration, and equivalents in 
fom and fUnction, as will occur to those ordinarily 

15 ek:Lllecl in the pertinent arts. Th• depict'ad and deacribec! 
pratarrad embodiment of the invention ia exemplary only, 
an4 ia hot. exhauativa of the scope of t.be invention. 
conaeq\J.ently, tha inven~ion i• intended to be li•ited only 
by the· spirit and scope of the appended clai111s, CJivin; 

.20 full co;nizana~ to equivalents in all respects. 

S"d SOH .. 3CN:n .. H!IWS .. sw:>d Wcl90:S0 /.6 .. l2 83.:f 
[ (5 39Vd G31HIHd) 5 39Vd Mi9BEE5 lV L661 sz:&a 82/28 03AIZJ311 l 



• • 

. . -.. -. 
- _ ..... ! 

9"d 

• ,,..... 
v 11111111111111111111111111 1111 

* C L M S * 

23 . 

c111m11 

1. A Jdnooular night v1e1on ct.vice (BNVD) 
aompri•lftCJ1 • pair of monoc~l•r night vi•ion •oopea eaoh 
haVinf a nspeotive one of ·a pair of imap lntansifiar 
'tUb• 11odulea, a cent:ral hou•ing portion aarryln9 ••id pair 

5 of nitjlht vision scopes, said central housing port.ion 
.4afin:l.ng ~~ .~twardly-opening recua .aon~igw:ed. to receive 

~ a.aingle battary pZ'G'd.ding th•"oft1'-•oUl'Cle of ~owe~ foJ:'o 
aai4 pair of iM9• int•n•lfi•r tube aodulea, a· aingle 
voltage •tap-up circuit received in aa14 c.ntral housing 

10 portion receiving power tram said ainqle battery at a 
first volta;e and providing power to said pair of !ma9e 
intensifier tuba module• at a second volta9a higher than 
•aid first voltage. 

2. The BNVD of Claim l. wherein sai4 battery is a 
sinqle•call nominal 1.! volt battery. 

3. tfhe BWD of Claim 2 wherein aaid battery is a 
•ingle AA-eiae battery. 

4. The BNVD o:f Claim 1 Wherein each of •aid central 
housing portion an4 said pair of monocular niCJht vision 
scopes· defines cooperatin; structure fo~ adjustably 
aonnectin9 pivotally ane to the other. 

5. Th• BNVD of Claim 4 wherein cooperating 
•tructure for adjust.ably connactinq said aent:ral housing 
portion and said pair ot night vision aaopea to one 
another ino1u4es said cent~al housing portion 4ef 1nin; a 

5 pair of outwardly protrudinq aara, each of aaid. ni9ht: 
Y181oft 8COpes 8blilarly defining a reapect.ive ou1:warc!ly 
extendin9 ear aon9ruent with a raapectiva one ot •aid pair 
of ••r• of said central hou•in9 portion, and a pair of 
pivot. ahaft member• ~•ch r~apectively raoeived t.hrouqh a 
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10 respective ona of said pair or · eara o'f ea.id. central 

housin9 portion an4 pivotally •xtendinq throuqh the 
congruent ear of one af •ai4 pair of niqht vision scopea. 

c. ~ha BHVD of Claim 5 fllrtber inolwling a pair or 
sealing member• eaeh interpo••d b•twean a respective one 
of ea.id pair Of ears ot said central hoU•ing poJ:'tion and 

th•-~tiY• ear of a...n1C1h't .vision- aaopa, -and. ·••id pait" •. ·-- •. 
s.. of pivot shaft members each inalucUnq· aaaling. me.ana-.fo:t-. 

pivotally an4 aealingly anqag1nq 1a14 ear oi the 

respective one of said pair of night vision scopes, 
Whereby a substantially· closed ahamber of said central 

housin9 portion ia CO'llllnuniaatea via said. aara with a 

10 substan'tially closed chamber within aach of said pair of 
ni9ht vision scopes. 

7. The BNVD of Claim & Wherein aaici central houeinq 
portion de.rinea a ain;ular purqe port, and said 

aubstant.ia~ly closed chambers ot pair ot niqht vision 
ecopes communicate with mn!1iant only via aaid singular 

!S purga port of •aid central houain9 portion., whereby aaid 
pair of night vision aoqpea may ba PUt"V•d or moist air and 
back filled with dry gas while ••id •ingular purge po%'t ia 
open and are sealed from: ambient when a plug membar ia 
aealinqly inserted into •aid purqa port. 

a. A ~inocular iliCJht via.lon device ( BNVD) 

com.prising& a pair of monocular niCJht vision scopes each 

havin9 ·a substantially clo•ec! chamber reoeivinq a 
reapective one of a pair ot image intensifier tuba 

5 modules, a central houain9 portion carryinq said pair ct 

n1vht vision acop•• and. datinin9 a sul)stantially closed 
cavity, aaah of said aantral housing portion and. said pair 

ot monocular nipt vlaion scope• dafininq cooperating 

mean• both for adjustably connecting one to the other and 

~ •3CJNt11 .. HlIWS .. SWOcl Wcl60 :se l6.. a 83.:j 
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10 far communicat.inq •aid aul:tstantially closed cavity with 
aaah or said aubatantially closed chambers. 

9. The BNVD of Claim 8 wherein cooperati1141 means 
for adjus'tably coMaot.inq said central houaing portion and 
said pair of night vision •cape• to an• another include• 
•aid central hauaing portion datininq a pair ot outwardly 

• • !S protruding ears, · each - of . aa1d -night-..¥.illJ.oD--eaopea-

S'd 

s:l.milarly -def1a4:ng a J:eapectiv• outwardly extendinCJ ear·­
oon;ruent with a respaotiva ona ot •aid pair of ear• of 
said central bou•in9 -portion, and a pair at pivot shaft 
~ambers each respeativaly received through a respective 

10 one of said pair or ears of •aid central housinq portion 
and pivotally extending through the congruent ear of one 
o~ said pair ot niqht vision scopes •. 

10. 'th.a BNVD of Claim 9 wherein •aid means for 
oommunicating aaid ~Ul:lstantially closed cavity with each 
of ••id. substantially oloae4 chambers includes a pair o! 
•ealinq member• each interposed between a raapactive one 

5 of •aid pair of ear• of •aid central housinq portion and 
the respective ear of a night vision •cope, and •aid pair 
ot pivot abaft members each includinq sealing means tor 
pivotally and aealingly engaqing said ear of the 
re•peotive one of said pair -or night vision ecopes. 

·. 
11. Th• BNVD of Clain 8 whe~in said. aentral housin9 

portion defines an outwardly-opening racass conti9ured to 
reaeiva a aingle battery providing tba only aource of 
power for said pair of image intensifier tube modules, a 

5 aingle voltaqa etep-up circuit received in said central 
houaing portion receivin9 power from aa14 aingl• battery 
at a firat voltage and providing power to said pair of 
illllge intensifier tube nodule• at a second voltage higher 
than •aid first·voltaqa. 

[ (8 
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12. The BNVD af Claim 11 Wherein said battery is a 
ainqla-aell nominal 1.5 volt battery. 

13. The BNVD of Clai11 12 wharein •aid bati:ery 1• a 
•ingle AA-•~•• battery. 

14. Tha BNVD of Clai• 11 wherein •aid pa1:r of pivot 
shaft .Jg,e.mbara each detip~ a pasaa9a. passing en eleat.rical - . 
cal>le---between aai4-u·central: · housing portion and ··the -:: 
respective one of aai4 pair of night vision scopes, said 

5 electrical cable carryinq electrical power from. said 
aing-le vo1taga atap•up circuit t.o an image intensitier 
tube module~ 

15. A binocular niqht vision device · (BNVD) 

comprisinq: 
a pair of monocular night vision scopear 
each monocular night viaion aqope including one 

5 of a respective pair of m.onooula~ housing portions eaoh 
having an object.iv• lene and an ayapieca lens, each 

· defining a aUbstantially aloaed chamber theraiJl, and each 
having an outvardly-protruding :monocular bousincJ ear 
defining a singular opening from said aU})atantially cloaed 

10 chamber therain1 
a pair of image intenaitier tube nodules 

received respectivelr one in eaeh substantially closed 
chamber of said pair o~ monocular bouaing portionsz 

a central housing port.ion defining an outwardly-
15 opening recess and a substantially cloaad cavity, aaic! 

central housing portion turt:her detininq a pair o! 
opposite out.wardly-axtendi.nq central housing portion ears, 
each one of •aid pair of central houainq portion eara 
defining a respective opening from said cavity and 

20 includinv naana for pivotally aouplinq ••alingly with a 
respective one at said pair of monocular housing portion• 
at aaid monocular bo~•ing portion ear thereof t~ 

[ (6 
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communicate •aid cavity of said central bouaing portion 
wi'th each a~a1:an1:1•11y olaaed chanber of •aid pair of 

25 monocular housin9 portion•: 
a vo1ta9a •~ap-up ciroui~ received in aaid 

central housing portion cavity for providin9 power to aa1c1 
pair of image 1ntenslfier t~e modules, aa1d :t:ao••• being 
canti911rad to accept a airigla battery powering said 

30 voltage step-up o1rou.it.,. . an4 . ae.u . -for-.electrJ.cally 
-··· oonneotin9 power fron:aai4 J:tattery to each of •aid pair or---· 

imave intenaifie~ tUba modules via said volta.qe atap•up 
aircuit1 

whereby said central housing portion both 
35 pivotally aarriea and electrically powers said pair of 

monocular niqht vision acop•• with pivota~ moval'llent of the 
monocular niqht vision scopes prov1d1n9 for interpupill•J:"Y 
distance adjustment. 

1,. '.rhe BNVD of Clai• 15 further incluc!inq a pair of 
pivot shaft member• aaah raspactivaly received through a 
respective one· of said. pair of ecs of aaid. central 
houainq portion and pivotally extending tlu:'ouqh the 

5 oon;ruent ear ot one of said pair of n19ht vision seopea. 

17. Th• BNVD of Claia 16 1no1Wling a pair of sealing 
.. mbar• aach int•rpcaed between a respective one ot •aid 
pair of eats of said central houainq portion and t.h• 

re•peative ear of ~ night vision ac0pa, and said pair of 
5 pivot shaft member• each includinq sealing meana for 

•••linqly en9a9in9 said ear ot aaid central houainq 
portion and said ear of said night vision aaopa. 

11. The BNVD of Clain .15 Where.in said reaeaa ia 
confi9urecl to receive a single aingla-aall AA•type battery 
of nominal 1.s volt output. 
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19. The BNVD of Claim 18 wherein said· J:'eoeas is 
aonfigured to receive a •ingla lithium battery of nominal 
3.9 volt output aa an alternative to '•aid AA•typa battery. 

20. A aathod at making a binocular ni9ht v1•1on 
4eviaa (BNVD). •aid method aompriainq •t•p• ofa 

providing a pair of monoaular nivht vision 
acopu each baVinCJ an image 1Mens1f1er tube modula1 · . . 

5 prcwidin; a central howain; portion-, and usJ..ng 
•aid central housinq portion to carry ••id pair·ot night 
vision acopes1 

providing a battery recess on said aen~al 

housinq ·portion, which battery rec••• is configured to 
10 receive a sin9l• battery provicUnq the on1y source of 

power tor said pair at irnaqe intensifier tuba mo4ules1 . 
providing a single voltage step-up circuit 

receiving power from said aingle battery a1: a first 
voltaqe and providing· power to •aid pair of image 

15 intensifier tube moduJ.aB &t A Second.Voltage higher tban 
aa1d first voltage. 

21. A method. ·of making a binooular ·night vision 
device (BNVD), aai4 method comprising •tap• of: 

providin9 a pair of monocular niCJ)lt vision 
•copes each having a substantially closed chamberr 

5 prov14inq a pair of imaqe intansitier tUbe 
lllod.ul·es each received into one of said chamber• ot said 
monocular n19ht vision scopear 

providinq a central housing portion carryinq 
aaid pair of night vision scopes and defining a 

10 aubatantially a1oaee1 aavity, derining an outwardly-opening 
receaa on maid central housinq portion which recess 1a 
configured to receive a battery pravidinq pawar for·aa14 
image intensifier tube module•; 

. providin9 eacb of aaid central housing portion 
15 and said pair of monocular night vision auopaa with 
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cooperating means tor adjustably connacting one to the 
otbar1 and 

providing each of said central housing portion 
and said pair of monocular ni9ht vi•ion acopea vith means 

20 for aomunicatinca said su1'stant1ally closed cavity with 
••ah ot aa.14 substantially alosacl ahallbe:n of saicl o~ said 
pair of monocular night vision scopes, 

...... ·-
22. A method of operating.a·binocular night vision· 

device (BNVD) having a pair of monocular night vision 
scopes each having an image intensifier tuba module and a 
central housing portion carrying said pair of night vision 

5 acopesr said mathod oomprisinq steps ot: 
providing a •ingle battary1 
u•ing •aid single battery as the sole source ot 

power for aaid B.NVDJ and 
providing a sinqla voltage atep•up circuit 

10 recaivinc;r power from ••id single battery at a first 
voltage and providin9 power to said pair of image 
intanaifier tube module• at a aeaond voltage higher than 
aaid fir•t volta;a. 
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