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- Binocular Night Vision Davice
and Method of Making and tising Tha Davice

—evam, Rd ﬂnmi:‘h nof ﬁm z'gmgns License = v e epmpeaem + .-
The Uriited B8tates’ goverimeAt has rights in this
invention pursuant to Contract No. NOO164-94-D-0035,
_ issued by the United States Navy, Naval Burface Warfare
-5 Center, Crane, Indianar— — ‘==& coo. -

Fisld of the Invention
The present invention relates to a binocular night
vision device. Mores particularly, the prasant invention
10 relates to a Dbinocular night vision device somewhat
aimilar to ﬁhq“convantional ANVIS (aviator's night yision
inaging system) type device. Both the present device and
the ANVIS device include a pair of monocular night vision
scopes which are mounted and associated with one another
15 in such a way as to provide the user of the davica with
binocular vision, -thersby allowing the user to enjoy a
night-time view with depth perception. The BNVD according
to the present invention includes a unitary housing having
& unitary chamber enclosing a power“‘ supply, a pair of .
20 jimage intensifier tubes with associated objective and
eyspiece optics, structure to allow monccular portions of
the device to sealingly pivot relative to a central
housing portion to adjust intarpupillary distance.

25 Ralated Technologv .
' A conventional binocular ANVIS night vision device is
. depicted in United States patent No. 4,449,787, issued 22
may 15984, to James Burbo, et al, (the '787 patent) in
which a pair of monocular nigiuv vision acopes ara carried
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"Recogni ti on of Government License . The United States governnent has
rlghts>|n this
issued by the United States Navy, Naval Surface Warfare 5 Center—GCrahe; -

| ndi ana.

to a i nocul ar
i nvention 10

rel ates to whinocul ar i ght vision dewice s

i nvention pursuant toe Contract No. N00164-94- D0035

Field of the Invention The present i nventlon rel ates

t e ni ght vision device. More particularlyThs mf’[ e laced
simlar to the conventional ANVIS (aviator's ri ght Vi si on

system) type device. Both the present devi ce and t he ANVIS devi ce

I nclude a pair of nonocul ar ni ght vision scopes which are nounted and
associ ated with one another 15 in such a y as to provide the user of the
device with

15

35

S'd

bi nocul ar vision, thereby allowing the user to.enjoy a

upon a mounting assembly. The mounting assanbly provides

for disposing the pair of monecular scopes in front of the

eyes of a user to provide binocular night vision. This
mounting assembly provides for vertical adjustment of the
monocular night vision scopes, as well as their adjustment

for eye relief, and symmeatrical - interpupillary distance of

the user. d

& deficiency of the night visien.devicewtanght by .. .-

Burbo in-the  '$37 patent--is. that the—user of the device— -
must symmetrically adjust the mnonocular night wvision
scopas to provide a proper interpupillary distance so that

the user epjoys_hinopular ~vision and depth perception.
Unfortunately, the helmet or face plate vwhich carries the
night vision device may not naturally set on the user's

head centered between the user's eyes. Such may bes the

cisa for a variety of reasons including individual
variations in tha helmets used, as well as non synuetries

of the user's head conformation. In this case, the user

of the night vision device will not be abla to achieve a

- completely satisfactory adjustment of the monocular scopes

to provide binocular vision and depth perception.

The teaching of the Burbe patent is belisved to
include the provision of a pair of spherical recesses on
a first part of the support structure attached to a
helmet. A second part of the support structure is secured
to the night vision device and- includes a pair of .
spring~loaded balls respectively recaivable into the pair
of spherical recesses to pivotally attach and support the
night vision device. Electrical contact batween the night
vision device and its battery pack is made through the
engaganent of the two parts of the support structure only
when the night vision device is pivoted to its use
position. Thus, when the night vision device is pivotead
upwardly to allow tha user unobstructaed vision, power
supply to the device is interrupted to save snergy.
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ni ght-tizme vi ew with depth perception. The BNVD accordi ng to the present
i nvention includes a unitary housi ng having a unitary chanber enclosing
a power supply,
obj,ect.i ve and
t he devi.ce to seal

conventi onal

a pair of 20 image-intensifier tubes with associ ated

eyepi ece optics, structure to all ow nonocul ar portions of

Tig Shegd HosBeen Réplaeddye t o a central housi ng portion te
adj ust interpupillar . 5 Rel at ed Technol oy A
bi nocul vi sion device is depicted in United

St ates patent No. 4, ) , Issued 22~ may 1984, to James Burbo, et al,
(the 787 patent) in whi ch a pair- of nmongcul ar night 'vision scopes are
carried ' : '

* 10

9°d

1%

30

3s

However, the support structure and ‘electrical power
interruption features of the Burbo device necessarily
result in conduction of electrical powér to the night
vision device by way of electrical contacts which are .

icxposed. In effect, these exposed contacts are switch

contacts because they close and open in response to the
pivotal movament of the night vision device between its -
use and flipped up positiens. - As.a first.consideration, -..-
such-axposed electrical switch contacts are highlty-subject - ~ =
to damage which can interfere with the conduction of.
electrical power to the nignt vigion device. BSecondly,
detericration of the electrical switch contacte can result

from aenvironmental factors. That is, senvironmental
factors may cause corrosion and other deterioration of

such sxposed contacts, lncluding such undesirable effects

as pitting, the formation of nonconductive oxide coatings,

and the formation of other films or coatings on the

.exposed contacts. Of course, all of these anvironmental

effects are detrimental to the reliabla conduction of
electrical powsr to the _night vision device. The result

“is that such exposed eslectrical switoch contacts compromise

the service reliability of the night vision device, and
cause the device to be frail instead of rugged and able to
withstand -the handling to which such devices ara subjected
in their use environment.

Anothexr ANVIS type of device which pravides a night .
time view using both of ths useris eyes and which provides
tor individual adjustmant of interpupillary distance is
seen in United States patent No. 4,463,252, issuaed 31 July
1984, to T. M. Brennan, et al, (the '252 patent).
However, & night vision device according to the 252
patent includes only a single imags intensifier assembly.
The view provided to each of the user’s éyes is =
respective right or left half of tha image provided by
this sinqular image intensifiar assembly. Conseguently,
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’2 upon a nounting assenbly. ‘The nount i ng assenbly provides for

di sposi'ng the pair of monocul ar scopes in front of the eyes of a user

to provi de binocul ar nlght vision. This nmounti ng assenbly provides for

vertical adjustnent . —ef—the—5 Tonocul ar ni ght vision scopes, as well as

t hei r adjrust nent for e Qbplacénd symmetrical interpupillary ° ‘
“di stance of the ud e&%agﬁéeh def I ci ency - of e ni ght vision devi ce

t aught by Burbo-in M“\“l\t“ is that the user of the device 10.°

must symetrically adj

uIar ni ght vi sion scopes to
provide a proper interpupillary distance so téat

the device according to the !'252 patent cannot provide
true binocular vision with depth perceptien.
Yet ancther conventional bkinocular night vision
. davice is known as the ANVIS 6 in which a pair of night .
5 vision monoculars are suspended in front of the user's
eyes-by a frame which is rectangular in plan view. The
frame is supported from a face plate or helmet which the
user -wears—in -oxder..fo..susport -the weight of the nignt
. e - . vision device. The oonventional ANVIS & —includes an- -- -
‘. 10 interpupillary distance adjustment mechanism with a pair -

. of transversely aligned rotatable shafts, each drivingly
coupled to the other at adjacant ends thereof, and . each
extending within the rectangular frame above one of ths
monocular scopes. Fach shaft defines a respectiva thread
15 portion of opposite hand, and the rectangular flaxe
#lidably carries a pair of depending monecular mounts each
threadably engaging one of the threaded shafts. One of
the threaded shafts irncludes an outwardly projecting knodb
rotation of which rotates both shafts and simultanecusly
20 nmoves tha monooular mounts symmetrically together or apart
to adjust interpupillary distance to the praferences of

the user. | '
' The conventional ANVIS 6 also includes a tilting
nechanism which includes an elongate eccentric bushing
25 device which is rotatable in the rectangular frame. This
rotatable bushing carries the..thrsaded shafts of the
interpupillary adjustment mechanism, and moves these shaft
in an arcuate path to tilt the monocular mounts relative
to. the  rectangular frame about a slide and pivot shaft
30 which is carried also by this franme. With ¢the
interpupillary adjustment mechanism of the ANVIS &, the
" user is also constrained to a symmetrical positioning of
the night vision monocular. Also, each of the monocular
mounts must be a separats piece, as are the two threaded
35 shafts. This requirement for separate pieces increases
- the manufacturing costs of the ANVIS 6, while also
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the user enjoys binocular vision and depth perceptlon Unfortunately,

the hel'met or face plate which carries the n|ghL~ML$LQﬂ*Q§MLE§MﬂEXSnOt
urally set on the user's 15 head centered between the user's eyes uch

nat

may be the case for a variety of reasons incl udi rt'@uslﬂhe&mstbééHRe laced
variations ifh the hel rretsgfed as welY as'non syrmetr m,nm Mﬁ user''s
head conformation. In thi%¥case, the user of "the'n VI ce
wi Il not be able to -achieve a 20 conpletely satisfactory of the
nmonocul ar scopes to provide binocular vision and depth perception.

The teaching of the Burbo patent is believedto I ncl ude the provision
of a pair of spherical recesses on - a first part of the support
structure attached to a 25 helnmet. A second part of the support structure
i s secured bé Gniiaidn

spring-| oaded baI B&Q%%E% fmgég‘g#\,/g%e |F\‘t g&t’he pai rRﬁa mP!;n erlecal

recesses to pivot 9F| thet % aa‘nd support the ni ght visi on devi ce.
El ectrical contact betThenANVES négbypeOofi binocudar aeightl visidmitdesrioamck

S

made through tge a power supply, which is usually a battery pack
5 including several battaeries. This battery pack is
connected to the device by an electrical cable, and is

sonetimes mounted to the rear part of the aviator's helmet -

.t "t e ~—ii-order - to partially counter balance the welght-of—éher—-
Lo night vision binocular.—alternatively, this-battery pack
10 may be carried in the aviator's.breast pocket or on the
‘belt of the aviator's pants. Understandably, having an

.. electrical cable extending between.this battery pack and

tha binocular night vision devica is itself undesirable.

In addition, the battery pack includes ssveral batteries,
15 both to provide the length of operation for the night

vision device which iz desired, and to obtain the

necessary input voltage for the standard image intensifier

nmodules which are used in these devices. Accordingly, the

battery pack' for the cpnventional night vision devices is
20 cquite heavy.

Further to tha above, it should be reaallcd that the
conventional image intensifier tubes used in such night
vision devices are ordinarily manufactured in an
encapsulating and electrically-insulating module which

'25 4includes not only the image intensifier tubes, but also the
- necessary kilo-volt power supply circuit for this tube.
The kilo=-volt power supply is designed to accept a nominal
3 volt input, and to provide various kilo-volt outputs
that are connected respectively to variocus parts of the
30 image intensifier tube to power this tube. Conaiderations
for avoidance of leakage of kilo-volt voltagas from the
kilo=volt powar supply and iwmags intensifier tube so
nitigate in favor of such an ancapsulated module that this
construction has becoms an industry standard.
35 United Btates patent No. 5,130,527, issued 14 July
1992 to Mark BE. Gramer, et al., is known to disclose a -
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engagenment of the two parts of the support structure only when the ni ght

vision device is pivoted to its use position. Thus, when the night
vi sion device is pivoted upwardly to allow the user unobstructed vision,
power 35 supply to the device is |nterrupted to save ~Lnergy.

HOV\BVth,lssfh&@HéLﬂggm &hrdcture and el e\wrl cal power

TR

monocular type of night vision device in which a single
image intensifier tube®is powered by a single batterxy,
which may be a single 1.5 volt cell, for example, or which
may be a battery of nominally higher voltage (such as a
§ 3.5 volt lithium battery), but which drops below the
necessary 3=volt nominal input requirement for the image
intensifier tube module during ite useful -life, by

cmmt mee o Providing a regulated ' powar' supply - circuit-=interposed———--

— between the battery-and the image intensifier tube module.

10 This regulated powar supply circuit accepts the lower-
voltage input from the pattery and provides a regulated 3-
‘volt nominal output to the image intensifier tube modula.
However, the disclosed device is a night vision monocular
scope with only a single image intensifier tuba.

1s Additionally, a consideration with the conventional
binocular night vision devices using two monocular scopes
is that these scopes must be individually purged of moist
air, back filled with dry gas (usually dry nitrogen), and
sealed to prevent fogging during cold weather conditions.

20 This requirsment represents " a considerable dasign,
construction, and . operational challenge for the
conventional devices, which must alse provide for
individual electrical power feed into the moncgular scopes
from an ocutside power supply. Additionally, the switch

25 and cirouitry of the power supply must be individually
provided with environmental protection ‘s0 that the -
raliadbllity of the device is not compromised by a failure
at this portion. Considering all of theaa factors, tha
conventional binocular night viasion davices using

30 monocular scopes ars larger, heaviar, and more complex
than is desired.

Summsry of the Invention
In view of the deficiencies of the relatad
35 technology, a primary object for this invention is to

] 3 . .8 r
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[ nterruptlon features of the Burbo device necessarily result in

conduct’ion of electrical power to the night vi si on devi ce by way of

~electrical contacts which are 5 exposed. |n effect, these exposed
contacts are swtch contacts because they cl ose, and open in response to
t he “pi vot al movenent of , the night 'vision devic tV\BQ‘I‘\lSISh@tHasBe 1anadi
flipped-up positions. ‘31

first consideration, uch ex
switch contacts are hi ghly .subject 10 to danage whi ch can B m
t he conducti on of el ectrical power to tk i ght vision
Secondl y, deterioration of the el ectriW| tch contacts can result
from environnental factors. That is, ~€nvironnent al factors may

cause corrosion and other deterioration of 15 such exposed contacts,
i ncludi ng such unpeeviddl a chiwsdstlar nbghtpi viston dewiber natdmnitter,

nonconductive oXi gggRwy S%%on{inf'?ﬂctoaf hEEdS4 Q:ﬁogk aﬁﬁféiah&s{@s

coatings on the )éfr? cour se ese envi ronment al
effects are detri ment ARtQPISRE (29T Ao REARANE! "BW o in, k. Muqvide, der
to the night visiaultfwpurposd hBNVDS dapable of well withstanding harsh

5 environmental conditions and rough usa. Such a BNVD
utilizes a pair of monocular night vision acopes, in which
the night vision monocular scopes are individually

——— = adjustable__for -interpupuunt_distamn.-rehu\za- to —the

-~ user's head and eyes.: - - - .- . —

10 Another objective of the present invention is to
‘provide a BNVD that has a "stand alone" capability,

.. _requiring only'a single battery (preferably of “AA" _size)

/ ro:f its operation and fer which a voltage step-up power
/3'5/7 é m-aou‘éec is contained within the BNVD.
15 Accoxrdingly, <the present invention provides a

binocular night vision device including a pair of
monoculay night vision scopes each having a raespective one
of a pair of image inteansifier tube modules, a central
housing portion carrying the pair of night vision scopes,
20 the central housing portion defining an outwardly-opening
recess configured to receive a single battery providing
the only source of power for the pair of 1maga intensifier
tube modules, & single voltage .atep-up circuit received in
the central housing portion receiving power £from the

- : /cz, 5 single battery at a first voltage and providing power to

the pair of mage intensifier tube modules at a second mgu‘ﬂ-*

7'/3'3/ % voltag.‘rﬁiqhe than the first voltage.
uor- particularly, the present invention provides a
~ binocular night wvision device including a pair of
' 30 monocular night vision scopas aach having a substantially
closed chamber receiving a respective cns of a pair of
image intensifier tube modules; a cantral housing portion
carrying the pair of night vision scopes and defining a
substantially closed cavity, the central housing portion
35 defining an outwardly-opaning recess configured to receive
a battery providing power for tha image intansifier tube

11°d C SO *IANUT‘HLINS ‘SWOd Wd9S:v8 26, 42 €34
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is that such éxposed electrical switch contacts conpronise t he service
reliability of the night vision device, and cause the device to be
frail jinstead of rugged-and-able tao wi.t hstand the handling to which
such deyjices,are subjected 25 - in their use environngnt. Another

ANVI S type of device whi dhisSheotfias BeenReplacaht ti i ew using both of the
user's eyes and which prp\s/!i,mmuuyﬂ'ﬂglknm vi dual adjustnent of
i nterpupillary distance i nited States patent No. 4,463, 252,
i ssued 31 July 30 1984, to T. rennarg et al, (the '252
patent). However, a night vision device according to the '252 pat ent
I ncludes only a single inmage intensifier assenbly. The view provided to
each of the user's eyes is a respective right. or left half of the imge
provi ded by 35 thhedulesuesch afgshencentrdl dousdngnpoyticemadrkhe pair .
of monocular night vision scopes defining ocooperating -
means both for adjustably connacting one.to the other and
for communicating the substantially closed cavity with
5 each of the substantially oclosed chambers.
5till more particularly, the presant invention
provides a binocular night vision device including a
e ————— pair of monocular night.vision mcopes; .eash.--- monocular:
: - -night vision scope including ona of a raspective pair of -
10 monocular housing portions each having an objective lens
and an eyepiece lens, each defining a substantially closed
- chamber therein, and each having an outwardly-protruding
monocular housing ear defining a singular epening from the -
substantially closad chamber therein; a pair of image
15 intensifier tube modules received respectively one in each
substantially closed chanber of the pair of monocular
housing portions: a central housing portion defining an
outwardly-ocpening recess and a substantially clos=ed
cavity, the central housing portion further defining a
20 pair of opposite outwvardly-extending central housing
portion ears, each one of the pair of central housing
portion ears defining a respective opening from the cavity
and including means for pivotally ¢oupling sealingly with
a respective one of the pair of monocular housing'rdrtions
25 at the monooular housing portion ear thereof ¢o
communicate the cavity of the central housing portion with
sach substantially clossd chamber of the.pair of monocular
housing portions; a voltage step-up circuit received in
the central housing portion cavity for providing power to
30 the pair of image intensifier tube modules, the recess
" being configured to accept a single battery powering the
voltage step-up circuit, and neans for electrically
connecting powar from the battery to each of the pair of
image intensifier tube modules via the voltage step-~-up
35 cirouit; whereby the central housing portion both
pivotally curries and electrically powers the pair of

2t d
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the devjce according to the '252 patent cannot provide true binocul ar

vision with depth perception. Yet anot her conventional binocul ar

ni ght

Vi si on

device is known.as the ANVIS 6 in WhICh a pair of night

5

vi si on nonocul ars are suspended in front of the user-s eyes—by—a—frane

which i$ rectangul ar in pl view. The frane is supported froma face

pl ate or

the n

hel net whi ch the user wears in order tHi
i ght Vi si on devi ce. The conventi onal ANVI

i nterpupillary di stance adj ustnent machanl ith a

15

20

_[.5_. 123/"5 \

€1°d

monocular night vision 'scopn with pivotal movement of the
monocular night vision scopes providing for interpupillary
distance adjustment.,

In another respect, the prasent invention provides a
method of making a binocular night vision device (BNVD),

the method ocomprising steps of: providing a pair of

monocular night vision scopes each having a substantially

-.closed chamber;- providing-a-pair-of image intensifier tube:

modules esach received into one -ef- the—chambers -of. the
monocular night vision scopes; providing a central housing
portion carrying the pair of night vision scopes and
defining a substantially oclosed cavity, dJdefining .an
outwardly-opening recess on the central housing portien
which recess is configured to receive a battery providing
power for the image intensifier tube modules: providing
each of ¢the central housing portion and the pair of
nonocular night vision scopes with cooperating means for
adjustably connecting one to tha other; and providing each
of the central housing portion and the pair of monocular
night wvision scopes with means for communicating the
substantially closed cavity with each of the substantially
closed chanbers of the pair of monocular night v:l.io_n

~ scopaes.

Another aspect of the prasent i.nvent:l.on providss a
method of operating a binocular night vision devica ‘having

a pair of monocular night vision acopes each having an

image intensifier tube wmodule and a central housing
portion ecarrying the pair of night vision mscopes; the
nethod comprising steps of: providing a single battery;
using the single battery as the sole source of power for
the BNVD:; and providing a single voltage step-up circuit
receiving power from the single battery at a first voltage
and providing power (io ‘t‘;:c paiaﬂf. image intensifier tube
nodules at a secondAvoltaqo,ﬁftgheg’ than the first voltage.

Additional objects and advantages of the present

™ -

- ——

invention will be apparent from a reading of -the following -
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" the nonocul ar

—

of transversely aligned rotatable shafts, each drivingly .~ coupled to the
ot her at adjacent ends thereof, and each "extending within the '
rectangul ar frane abeve—one of the  nonocular scopes. Each shaft
defin€s a respectlve thread 15 portlon of opp03|te hand, and the

rectangdl ar tlame ngey]gcédes a pair of depe d| ng nonocul ar mount s
each t hr eadabl y the t hreaded shafts. One of t he

t hreaded shafts i ncI I y: proj ecting knob rotation of which
rotates both shafts and Sl rru usly 20 :g?ves t he nmonocul ar nount s
symmetrically together or apart to adju I nterpupillary distance to.

t he preferences of t he user. : The conventional ANVIS 6 al so
includes a tilting mechani sm which i ncludes an el ongate eccentric

bushi ng 25 devi clasdxiptiion otef ablae ipuritiicularlypngpratefrede. ekemplary

rotatabl e bushi NGyfisdddsiene a2 Enaem ‘thxeh iheconjuﬂéﬁﬁrpmhu gh
adj ust nent mEChaE#ﬂSﬁ d m)ve the af t an drcuate pat It

|d\?€“’ Wﬁ%’te‘tﬂ zﬁ’aﬁ?‘ér frane about a slide

and pivot shaft .

Figure 1 is a fragmentary perspactiva view of a.human
user wearing a military protective helmet with a helmet
- - -- ... mount_for.a.night vision.dewvice, and upon which .is mounted—-—. ~—
. - -« & BNVD ambodying-the présent imentien: L et e e e

10 Figure 2 provides a partially exploded perspective
view of the BNVD seen in Pigure 1;
- . Figure 3 is a front elevgtion view of  the night

vision device seen in Figures 1 and 2:
~ Figure 4 is a cross sectional view taken at line 4-4
15 of Figurs 3; :
Figure 5 is a cross sectional view taken at l:l.no §=5
of Figure 3;
Figure 6 is a cross sectional view taken at line 6-~6
of Figure 3;
20 Figura 7 provides a fragmentary rear perspective view
of a portion of the BNVD;
Figure 8 is a fragmentary perspeative view similar to
Figure 1, but with the BNVD flipped up to an inoperative
position allowing the user natural vision unobstruoted by
25 the device; and
~~ Figure 92 provides an electrical schematic of tHe
operative components of the BNVD seen in the preceding
drawing Figures,

30 Detailed Dasarivtion of ap Exemplary
Eraferred Embodiment of the Invention
Figure 1 shows a human user 10 wearing a helmat 12,
Upon the helmet 12 is mounted a binocular night vision
system generally refareanced with the numeral 14. The
35 night vision system 14 includes a helmet mount structuras
16, and a BNVD 18. The mount structure 16 includes a

p1°d SOM/IANYTHLINS ‘SO WelsS:
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30 which is carried also by this frame. Wth the
interpupillary adjustment nmechanismof the ANVIS 6, the user_is also

constrained to a symetrical positioning of t he ni ght vi'si on nonocul ar.
Al so, each of the nonocul ar nmount s nust be a separate pi eqsis Stk Hak Bech Replaced

two threaded 35 shafts. “~Tis requirement 'for sepa\é)e pi eceé‘ “[mm“ﬂnflml

t he nanufacturl ng costs o™t he ANVIS 6, while al so

b §

somevhat IL-shaped (although an inverted L=shape as seen in
Pigure 1) bracket 20 which at the lower end of its longer
leg 22 defines a hook portion 24. This hook portion 24
_ engages the front brim 26 of the helmet 12. From this
5 brim 26, the longer leg 22 extends upwardly and carries an
adjustment structure portion 28, which also provides a
flip-up feature, as will be further explained below. A
————an m——— . Shorter leg 30 of . .the. .l~shaped--bracket . 20...extends...- .-
| . - rearwardly from the.leg-22,.and terminates "in an edge 32 - °
10 engaging the forward outer surface 34 of the helmet 12.
This leg 30 also attaches “to a strap 36 extending
rearwardly over the helmet to a hook (not visible in the
drawing Figures) engaging thé rear brim of the helmet.
Intermediate of the rear hook and the bracket 20, the
15 strap 36 includaes a conventional adjustment buckle (also
not saen in the drawing Figures), which may include an
over~centaer feature allowing the strap 36 to be cinched
down tightly enough to substantially prevent relative
movemant between the mount structure 16 of night viaion
20 asystem 14 and the helmet 12,
Further to the above, attention now to Figures 1 and
8 in conjunction will show that the adjustment structure
portion 28 includes a base part 38 which slidably carries
a generally vertically-movable bracket member 40. This
25 bracket meuber 40 defines a pivot axis, indicatad with the
dashed line 42, and carries a pxir of spaced apart rails
44 which are pivotal azbout the axis 42 between the
deployesd position seen in Figure 1, and the flipped-up
. position seen in Figure 8. A carriage nember 46 is
30 movably carried on these rails 44, and includes =a
forwardly-opening receptacle, indicated with the numeral
48, into which a dove~tail mounting plate 50 (best seen in
Figure 2) of the night vision device 18 is rsceivable.
Upon insertion of tha dove-tail mounting plate 50 into the
35 receptacle 48, a pawl menber carried by the latter engages
the former to lock tha night vision device 18 on tha mount

Si'd . SON IANUTHLIKS ‘SWOd WdBS:8 26, 22 834
[ (ST 39ud GILNINd) 51 d99d H69BEES 1Y LGE! 51:68 B2/2B Q3A13034 1



i.ncreasing the | ogi stics burden for repai r and nmi ntenance of the

devi ce. - The ANVIS 6 type of binocul ar ni ght vision devices use
a power supply, whithTs usuatty abattery pack 5 including several
batteries. This ter pack IS connected to the-device by an ,
el ectrical chble, %b§ nmouht ed toiﬁéﬁrear part- of the

avi ator's hel net rtlaIIy count er ance the wei ght of

t he ni ght vision ernativ thls battery pack 10 may be
carried in the aviator' s breast pocket or 0£ belt of the aviator's
pants. Understandably, having an ele 3 cabl e extendi ng between
this battery pack and - t he binocul ar nig vision device is itself

undesi rabl e. In addition, the battery pack includes several batteries,

\hf; bﬁth tg lorowOI dcti-m\iﬁlgw. of ?mrﬁnmg%omu hinsl ii¥s u PuRhOHRREONnCE
I C IS esire 0, S r
n?fnﬁg +£’a BL@W.:R f.h. mﬁiiﬁ §§ yad&plﬂoe’ ese a%v"c‘es e

standard i nage i Ler used
Accor di ng| Y, t he drawi ng riqure’, Which when pu’hed bY th& u’er 10 I.‘Gleaﬂes

the dove-tail .plate 30 from the raceptacle 48, allowing
B the user to draw the night vision device forwardly out of
the carriage 46. Thus, .the night vision device 18 is
supported on the mount structure 16 with provision for eye
-t s .. relief mavement (by for..and-afi novement. of carziasge .. ....
“ - nenber 46-along rails 44), -for.vartical alignment with the
10 user's eyes (by vertical relative movement of the bracket
member 40 on base member 38, and for flipping up (and
£lipping down) movements about the axis 42 between the
positions seen in Figures 1 and 8,
. Attention now additionally to Figures 2 and 3 in -
15 conjunction will show that tha BNVD 18 includes a
dual-~chambersed and tri-lobed c 1 housing portion 52,
[ ';ZZ - which includes three elonqé;;Sbu 54, 56, and 58
7‘/ 27! extending fore-and-aft of the hdGsing portion 52. as will
be seen, the housing portion 52 internally defines twe
20 chambars which are sealingly separated f£rom one another.
The dove-tail mounting plate 50 is disposed on the top of
the central .housing portion 52 between the lobes 54 and
86, At respective cusps 60 and 62 between the lobes 54
and 58, and betwaen lobes 56 and 58, the housing portion
25 82 defines respective depending ear parts 64 and 66.
. - - Theses ear parts 64 and 66 ara hollow and communicate in.
common with the larger one of the intarnal chambers of the -
housing portion 352, with the rear wall of each ear
defining a slot-like hole 68, best seen in Figure 7. This
30 slot-like hole includes opposed flat surfaces 70. The
front of these ears 64, and 66, as well as the larger
chamber of the housing portion 52, is clogsed by a front
wall member 72. At the ears 64 and 66, the front wall
member defines a palr of round holes 74 aligning with the
35 s8lot-like holes 68.
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- battery.pack for the conventional
Further to the above,
intensifier tubes used in such nlght:

ni ght vision devices is 20 quite heavy.
it should be recalled that the

conventional i mge

vi sion devices are ordinarily

manuf actured in eulqthhama l ‘and el ectrically-insulating noduje

whi ch 25 inci udes no
necessary kil o-volt

power supply .is de5|
provide various kil o- voIt out put s

o accep a nominal

e i'ntensifier tybg but also the
rCU|t for this tube.

The kil o-volt
3 volt input, and to

that are connected respectively to

various parts of the 30 image intensifier t&e to power this tube.

Consi der ati ons

i ndustry standard

July

+

1992 to

21°d .

10

b8

20

30

35

for avoi dance of |eakage of kilo-volt voltages fromthe
kilo-volt power supply and i mage intensifier tube so nitigate in favor

of such an encapsul at efh TBYEdzC o plivbbasiy .@a&ruﬁaleﬂm eI
’?:!'5 Uni ted St at es %eleent é\lo 5@0 .ISSUE 14

ar poope pq whe (&F GP 8 “‘3 ears 64,

and 65, the central housing portion 52 defines a pair of
elongate guide ways 78 (only one of which is visible in
the drawing Pigures, and is best seen in Figure 7) each
aligniny with ones of the ears 64 and 66, and extending
fore-and-aft on the housing portion 53. The pivotal -

. mounting-structure.fax.each-of-she-pair of-monocular scope -

portions 76- is that same, so- that descriptiom of-one will~—' '~:..
suffice to describe both. Viewing Figures 2 and -7 in
conjunction, it is seen that the guide ways 78 are defined
by a pailr of opposed depending ribs_80, each having an
angulated re-antrant surface 82 oconfronting the 1like

- surface of the opposing rib to cooperatively -form a

key-stona like cross section for the guide ways 78.
Slidably recajived in each ¢of the guide ways 78 is the
key-stone like protrusion 84 of one of 2 pair of movable
knuckle members 86. The knuckle members 86 define a round
stepped hole 88 aligning with the slot=like hole &8 and
hole 74 of the respective ear 64 and €6. Viewing Figures
2 ana 7, it is also seen that the ears 64, 66, and
respective knuckle mambers 86 each dafine a respective one
of opposed planar surfacas 50 and 92.

Further considerinq the night vision monocular scopes

76, and viewing Piqurel 2, 4 and § in conjunction, it is
~ meen that each of thesa nonocular socopes includes a

generally cylindrical chambered body portion 94, and an
outwardly extending hollow ear portion 96. Within the
chamber 98 of each monccular scope 76 is disposed an image
intensifier tube module 100 (only one of which is visible
in drawing Figure 4). As those ordinarily skilled in the
partinent arts will apﬁracihte, these modules 100 aeach
include an'tmago intensifier tube and a kilo~volt power
supply circuit sncapsulated togsther. TForwardly of the
imaga intensifier tube modules 100, each monocular scope

76 includes an objective leus

202 carried movably by a
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6 monocul ar type of night vision device in which a single I mage
Intensifier tube is powered by a single battery, whi ch may be a single

I 5 volt cell, for exanple, or which may be a battery ofmomaably
hi gher® voltage (such as a 5 3.5 volt lithium battery), Tplfﬁhe

'CE drops ,
below the * necessary 3-Wlt nominal* i nput requi RGPt # ”ﬁm‘m

I ntensifier tube nodul e d'ﬂ'r'lngits useful life, by pr
regul at ed power supply circuit interposed

tubular housing portion 104 which is threadably and

sealingly carried by the body portion 94. This objective

lens 102 ' allows light from a night time scene to enter the

monocular scopes 76 and to be imaged on a photocathode

$ (not seen in the drawing Figures) adjacent to the front

. surface of the module 100. Threaded axial movemant of the

tubilar housing portion 104 relative to the remainder of

14

- the-body . 94.allous focuaing.of.light .from a distant night- - -
e .. scene-on thé photocathode-of tha image—intensifier tube . . -

. 10 module, therseby creating an image of the distant scene.
‘Rearwardly of the image intensifier tube modules 100, each
. monocular scope body 94 threadably and saealingly carries
a oylindrical housing portion 1068. These cylindrical
housing portions 106 each carry a respective eyepiece lens
15 108, only one of which is visible in drawing Fiqure 7.

" 'hose ordinarily skilled in the pertinent arts will
recognize that in response to photons of light being
imaged on the photocathode ¢f an image intensifier tube
module 100, a shower of photoglectrons is released in a

20 pattern which matches the image. Conventionally, these
photoslectrons are proportionally intensified by the use
of one or more microchannel plates to produce a much more
intense shower of electrons still matching the pattern of
the image at the photocathode. The intensified shower of

- 25 eleotrons is directed onto a phosphorescent screen within
the image intensifier tube, -and producas an image in
visible light which replicates the image focused at the
photocathode. This visible light image is visible through
a window at the rear of-the image intensifier tube module.

30 Tha eyepiece lenses 108 project the visible light images
from the modules 100 to the ayas of the user 10. Threaded
axial movement of the oylindrical housing portions 106 and
lenses 108 relative to the rsmainder of the bodies 94
allows focusing of the projected image to matoh the vision

35 of the user 10, | '

81°d SO0M ‘AN HLIKS ‘SWOd _ Waa :SA

oA 26, 42 €34
[ (Bt 33Yd IINIHJ) BT 3ATvd HGIBEES 1Y 2661 A1.68 BZ2/28 GaAI3IRY 1



between.the:battery and the inmage intensifier tube nodule. 10 This

regul at ed power supply circuit accepts the | ower-

the battery and p S a regul ated 3- volt nom nal output to the

i mage i ntensifier tube nodul e
vi si on nonocul ar
Additionally, a con
vi sion devices usin
i ndi vidually purged o

nitrogen), and.

oper at i onal
provi de for

e convention bi nocul ar ni ght

vol tage i nput from

wever, the disclosed device is a night

This Sirerres pi nly a single i mage iytensifier tube.” 15
jm Tt =1, )

WMM/ ~ scopes * is that these scopes nust be
t r, back filled with dry gas (usually dry

seal ed to prevent foggi ngt8uring cold weather conditions.
20 This requirenent represents a consi derabl e design, constructi on,

and

challenge for the conventi onal devices, which nmust al so

indivicy.{ﬁlt

from an outside power ‘sup yedf%yﬁqaﬁgpf;ﬁfﬁgngg%&ﬁhggagﬁgczllsﬂaﬁfggegf
tFPTIRR

the power supply %888 iR Fignxa & Ahar the,chanbey |
protecti on so thapassege LY0:|deriinkedt nothé eard@si ccrusthet, chiiw passadeby a .
110 communicates with a round hole transacting the sar 9.

failure

" g e cretita—rtdtee? *

61°d

10

15

30

35

icatas,with a

Figures 3 and 4 in conjunction show that a stepped and
headed pivot shaft member 114 is received in the stepped
hole 88 of knuckle member 86, through the hola 112 of the

ear 56, and through the slot-like hole 68 and.round_-hale,... -

74 of each of the ears-64 and 66. More particularly, this
pivot shaft member 114 includes a head portion 116 which
is received into the stepped hole 88 of the knuckle member
86 and engages on a shoulder 118 of this hole. An O-ring
sealing member 120 is carried in a groove 122 of the pivot
shatt member 114, and sealingly engages the wall of hole
88 in Xknuckle member 86. 8imilarly, an O-ring sealing
manmbar 124 is carried in a groove 126 of the pivot shaft
member 114, and saaiinqu engages the wall of hole 74 or
76 in the respective ear 64, or 66. At the ear 96 of tha
oylindrical kody 94 of monocular scope members 76, the
opposite surfaces are stepped, as can be best seen in
Figure 4. An inner step carries an O-ring sealing member
128, while an outer step carries an polymeric friction
washer 130. These polymeric friction washers 130 engage

the oppos=ing surfaces of the ears 74, 76, and knuckles 8§,

as will be further explained.

Viewing PFigures 2 and 4, and especially Figure 2, it
is seen that forwardly of the ears 75, 76, and on the
pivot shaft membaexr 114, a pair of spring seat washers 132
engage the respective ear 74, 76, and sandwich a
Belleville spring washer 134, followed by a somewhat
largar protactive washer 136. These washers are captured
on the pivot shaft wember 114 by a nut 138 threadably
engaging a thread portion 140 of the pivot shaft member
114. Over these washers and nut 138 is received a
conformal protective cap membar 142. Viewing Figure 2, it
is scen that the pivot shaft member 114 defines a pair of
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‘at this portion. Considering all Of t hese factors, the conventi onal
binocular 'night vision devices using 30 m)nocul ar _scopes are largefs—
heavier, and nore conpl ex than i s desired. Summary of the Invent on

In view of the deficiencies of the related 35 technol ogyhis $h
fot this inventionis tovj V) ““\‘Y\l“ m

opposed flats 144 (only one of which is fully shown in
Figure 2). The flats 144 engage the flats 70 of slot-like
hole 68 mo that the pivot shaft member 114 is non-
rotational with respect to the central body portion 52.

5 Thus, it will be appraciated that when the nut 138 is
dravn tight on pivot shaft member 114, the belleville
spring washer 134 is partially collaps’sd. This spring

s cemetre v T washer provides for a nearly constant clamping force--on
the polymerie- friction washers: 130 despite thermal — —
10 expansions and contractions of the various parts when the
binocular night vision devica 18 is used in aiffering
- temparature cenditions. Also, it will be understood that
the relative movement of knuckle member 86 along quide way
78 allows both the tightening of nut 138 on pivot shaft
15 member 114, as wall as the thermal expansion and
contraction mentioned above, without these resulting in
excegsive stresses or strains in the structure of.the BNYD
18. _
Further to the above, the polymeric fricticn washers
20 130 are prefarably fabricated of a material providing a
dynanic coefficient of friction which is higher than the
static coefficient of friction. Preferably, the friction
washers 130 are fabricated from a material sold by LINP
) g.tnaerixg Plastics, Inc., under the +trade name
2-23"% 25 Lubricomp + This material is believed to consist of a
T resin base of polyphenylene sulfide, with an added blend
of Teflon (i.e., polytetraflucroethylens) and silicone, in

a particular combination which is proprietary to the

material processor. However, the invention is not limited

30 to such particular material, and other paterials may be
used to form the washers 130 within the scope of the

present invention.
Thus, the monocular scopes 76 may be pivotally moved

manually relative to the central housing portion 52

35 individually about a pivot axis defined by the respective
pivot 3haft member 114-in order to smoothly and preolsely
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provi de a hi nocul ar night vision device (herei nafter "BNVD') overcom ng

one or nore of tﬂw - An object for the present
fnvention is to p QVI de a nul ti -purpose BNVD capabl e of wel |

vi si on nonocul ar

wi t hst andi ng hars condltlons and rough use. Such,a BNVD
utilizes a pair of m"m t “vi 8i on ‘scopes, %g,)whi ch”  the night

|duaIIy adj ustabt”e for interpupillary

di st ance rel atlve to t he user' s ‘head and eyes. 10 Anot her obj ective
of the present

invention is to provi de that has a "stand al one”

capability, requiring only a single batfery gpreferably of "AA" size)
~for its operation and for which a voltage istepgfup power regulator is
contained within the BNVD. 15 Accordi ngty, the present invention

provi des a

i2°d

baagastatheiigiterpupidlage \d {utance between thase stopes to
the individua)l needs of particular users 10. That is,
‘because the friction washers 1130 provide a dynamic
friction which is greater than the static friction, and
this static friction level is set sufficiently high by
pre-load on the Belleville washer 134 to insure that the
scopes remain in any pivotal position selected by a user,
the tactile impression of pivoting the scopes 76 is .very . .

- . smooth, _This.action of pivoting the scopes 76 doea.nnot —

10

i35

30

a5

inclua the wusual stick-slip action, which could
interfere with obtaining a precise match of the
interpupillary distance of the scopes and a user 10.
Instead, a user of the BNVD 18 is ablae to obtain a precise
int'lrpupulary adjustment. The scopes 76 can bs pivoted
in response to a sufficiently high manually-applied force
level, but stop moving and hold a position as soon as the
applied force is below the dynamic friction level.

, 8till further, viewing Figures 2 and 4, it is seen
that tha pivot shaft member 114, defines an elongate flat
146 extending from a location of alignment with the ear 96
of the cylindrical body portion 94 to a hole 148 which is
in alignment with the respective ear 74 or 76 of the
cantral housing portion 52. This flat 146 and hole 148 in
conjunction with one ancthar allow an electrical cable 150
to extend from a chamber 152 of the central housing
portion through the hole 68 at ‘the ears 64 and €6 and
through the hole 148 to pass along the flat 146 and into
the esar 96 of the respective monocular scops 76 to the
image intensifier tube module, as is seen in Pigure 4. In
addition to providing powsr to the image intensifier tubs
modules 100, the elecatrical cables 150 each provide power
to a respectiva light emitting diode (LED) indicator
(further described below), which is disposed within aeach
monocular scope 76 in a location in which it is visible
though the eyepiece lens 108 when the indicator LED isa
amitting light. The LED's of the two monocular scopes 76
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nonocul ar ni.ght vi sion scopes each havi ng a respective one
I mge intensifier tube nodules, a central housi ng portion carrying the

pai r. of night vision scopes, 20 the central housi ng—portien—defining an

out war'dl y- openi ng recess configured to yeceive a”(51
provi di 1ig the only soyrgke of power for the pair-
t ube nodul es,

vol tage and providi ng power to the pairq@f image intensifier tube
nodul es at a second regul ated voltage, typically higher than the first
vol t age. More particularly, the present invention provides a 30

bi nocul ar ni ght vision device including a pair of nonocul ar ni ght vi sion
scopes each havi rare ofbstifferingy colozsesand Hehimrcolori dlgfenencepdstive

one of a pair of euméAEBGAly t8BSbAL
portion carryi ' '

a single voltage step-up circuit recei
housi ng portion receiving power fromthe 25 single

rafifferefibdbevedh Thal 8bpEs TS NJAs
\A

substantially cl o‘g&i gﬁfw{ﬁém ﬁb&akgg@?ﬁgﬂ??f%(l%ww%iéihe
a

-y e p oy e

22°d

10

18

20

25
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monocular scopes are used to signal to a user of the BNVD
18 when a battery powering this device is low, and when an
infrared - illuminator is in use. The LED's are of
differing colors in order to alert the user by calor which
function is being indicated ta.the user. - .

Further considering Figures 4;~5, and 6, it--is seen
that the chamber 152 of ocentral housing portion 52
substantially occupies both of the lobes 54 and 56. As is

- ssen ‘in Pigure 4, the portion of chamber 152  defined

within lobe 86 receives a control switch 154. This
control switch has a control shaft (not visibla in the
drawing Figures), which sealingly extends externally of
the central housing portion 52 via a matching opening 135,
This contrel shaft carries a manually-operable control
knob 156, which is seen best in Figures 2, 3, and 4. Aas
can be seen marked on the control knob 156 in Figure 2,
and as is illustrated by the arrowad numeral 158 on Figure
2, successive incremental rotary motions of the switch
knod 156 provides for functions of night vision ®off",
night vision "on", and night vision "On" with additional
infrared (IR) illumination provided by an infrared light
emitting diode (LED) 160 (best seen in Figure 6) sealingly
oarried by the housing 52 in lobe portion 54 and directed

forwaxdly of the BNVD 18 through a sealed apertures 162.

Additionally, as is indicated by arrowed numeral 164 of
Figure 2, an alternative motion of pulling the knob 156
outwardly along the axis of the control shaft of switch
184 and then turning this knob bayond the "night vision
on" position to the same rotary position used for "IR On"
provides night vision "on, with IR illumination in a
locked-on mode'. In each case when IR illumination is
usad, the appropriate indicator LED is illuminated in one
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deflnlng an outwar dl y- openi ng recess conflgured to receive

8 a battery providing—pewer_far the inmage intensifier tube
modul es, each of thﬁ]lT I Jnoum ng porti.on and the pair of nonocul ar

ni ght vision scopes thl ng means both for adjustably .
H fo'r cohmuni cat %t he substantially

connecti:ng one to th
closed cavity with
is

of the eyepiece lenzes 108 of one of the monocular scopes
76, as will be further explainsd.
" As was mentioned above, Figure 6 shows the IR
illuminator LED 160. Figures 2 and. 3 additionally show
5 that the central housing portion 52 further ocarries a
spot-light lens 166 in a pivot nmember 168. The pivot
manber 168 jis secured to the housing 52 by a sorew 170
—n, .+ - Which also-defines a pivot-axis for this p:lvot member -168 .~ —
PR The pivot member 168 is—manually-pivotal. betwe
10 position as sesen in Figqure 2 against a etop lug 172, ana
" an alternative position seen in Figure 3 against a stop
lug 174. when the spot light lens 166 is not in f£ront of
the LED 160, this LED emits IR light in a fairly broaa
cone forwardly of tha BXNVD 18. This cone of IR
15 illumination allows area illumination and night vision
with the BNVD 18 without the need for visible illumination
‘ which could reveal the user's location to others. oOn the
other hand, when the spot light lans 166 is movaed to the
position in front of LED 160, a narrower cone of IR
20 illumination 1is provided. Thus, the user 10 may use the
BENVD 18 for such purposes as map reading without visible
illumination, and with a decreased risk of being datected
by others who may also have night vision devices.
. Further considering Figures 4, 5, and 6, it is sean
25 that the other lobe 54 of the central housing portion 52,
in addition to housing the illumination LED 160, hotses =z
voltage step~up <circuit 176, which is depicted
diagrammatically in Pigure 6. This cirounit will be
further explained below with reference to Figure 9. In
30 viaw of the above, it can easily be appreciated that the
chamber 152 of the central housing portion %2 is also in
f£luid flow communication with the chambers 100 of each of
‘the monocular night vision scopes 76. That is, just as
the electrical cables 150 extend from the central housing
35 portion 52 into the chambers 100 of the scopes 76, gaa can
follow this aame path, and the BNVD can be purged of- moist
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each of the substantially closed chanbers. Still nore

particularly, the present invention provi des a bi notutar—might—viston-
devi ce incl uding a pai r of nonocul ar ni ght vi

monocul ar 10 ni ght vision scope including one of a resp?@ %hagﬁg&ga a“ﬂ
nmonocul ar housi ng portions~each havindg an bbjectlvg'hgns

eyepi ece |l ens, each deflhvﬁg a substantially close

and each haV|ng an outwardl y-protruding nonocul ar hou5|ng ear deflnlng
a singular opening fromthe 15 substantlall¥ cl osed chanber therein; a pair
of i mage i ntensifier tube nodul es recei $8d respectively one in each
substantially cl osed chanber of the pair of nonocul ar housi ng portions:
a central housing portion defining an out war dl y- openi ng recess and a

Zu]?st antially cl oged =%a mu tmnhewmmta ainh@agl REuERds Uiy ltﬁ.tdw gen)
port1 on ears, bachi® #eBR8H; ¥o pavat 2%%&92?* houstiy C&%eaﬁvoaﬂésh@%k
defining a respecﬂli%ﬂ%p‘e%ﬂﬁg'f# sbadi uging awmeithgam
pivotal |y couplingnSecaryn@itroghi back £illing technigues. Becausa the
$ monocular scopes 76 communicate with the central housing
portion 52, these scopes need not be provided with a
~ purging fixture. Only the central housing portion 52 is
C memeen s provided . with such. a fixture 177.- The fixture -177. -
i i T consists.of a port 177a-sealingly receiving-a plug-.member’
10 177b. The sealing relationship of the scopes 76 with the
central housing portion 52 .and the fluid flow
communication of these components with one another insures
that the entire BNVD 18 can be purged of moist air and
back £illed via the open port 177a in a single operation.
15 Thereafter with the plug 177b sealingly closing the port
177a, the BNVD 18 ramains free of moisture and fogging
during its service lifa.
Figura 5 shows that the central housing portion 52 in
' lobe 58 defines a singular cylindrical battery-recess 178
20 opening rearwardly on the housing portion 52. This recess
178 is sized to receive either a single single-cell 1.5
volt battery, for example, 2 single AA-size carbon-zine or
alkaline 1.5 volt single-cell battery, or singls similarly
siged 3.5 volt lithium battery. At the bottom of the
25 recess 178, which is defined by and within the front wall
- menber 72, is disposed a conical contact spring 180. The
other battery contact 182 is carried by a battery cap 184
threadably carried on a threaded boss 186 of housing
portion 52. Outwardly, the cap 184 definaes a headed
30 protrusion 188 to which is secured one end of a lanyard
190 securing at its other end to the housing portion 52
via a scraw 192.
Turning now to Figure 9, a schematioc of an ulactrical
cirouit including a battery (indicated by the characters
38 w1 5y, with its terminals indicated as "B-* and "B+")
which ic raceived in recess 178, switch 154 (with two sets -
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25 a respective one of the pair of nonocul ar housing portions at the

nonocul ar housing _portion ear thereof to comuni cate the cavity -of
the central hou5|ng portion mnth each substantially closed chanber of

t he pair of nnnocdﬂawﬁmﬂlﬁuﬁﬁm rtions; a voltage step-up circuit . .
received in*30 the portion cavity fd? provi di ng power to

t he palr of image i nodul es, the recewd bei ng confi gured
to accept a single attery pomerlng t he vol tage step-up circuit, and
means for electrically connecti ng pomervigen1the battery to each of the
pair of 35 image intensifier tube nodul es t he voltage step up

circuit; whereby the central housing portion both

of ganged contacts, respectlvely indicated by "SWi1A" and

"SW1B"), voltage step-up ocircuit 176, image intensifier

tube modules 100. IR illuminator LED 160, and indicator

LED's 194 and 196 is provided. It will be recalled from

5 the description above that the indicator LED's 194 and 19§

are of differing ¢olors, and are disposed one in each orf

. the monocular scopes 76 so that they can be seen through

—remesese. . the eyepiece lenses 108 when illupinated.. The indicator...

— JED's.194, 196 are different:colers, and dre illuminated . —

10 to indicate that the illuminator LED 160 is energizaed, and

to indicate that the battery voltaga is low so that the

battery will soon have to be replaced, as was explained
above. .
Considering the switch 154, it is seen that the
15 switch contacts numbered 4 and 5 provide for night vision
in each of thess switch positions. Correlated switch
contacts 9 and 10 provide for illumination of the LED's
160 and 154, with the former switch position for IR
illumination being of momentary-contact type, and the
20 latter switch position being reached by pulling outwardly
on the knob 156 to a locked=on positioh as was described
above. The voltage step-up circuit 176 includes a
‘regulated voltage control IC switching oircuit 198.
Preferably, the IC circuit 198 is a Maxim DC-DC converter,
25 ocatalog number MAX 657. This IC circuit 198 switches
battary voltage to and from an inductor 200 in..order to
provide a comparatively high "inductive kick" voltage whan
battery voltage is removed from the inductor. The voltage
from inductor 200 is smoothed and rectified by capacitor
.30 202 and zener diode 204 to produce a nominal 3 volt input

' voltage for the image intensifier tube modulss 100.

In the event that a battery is used which provides
more than a nominal 3 velt output, for example, a 3.5 volt
lithium battary, then the zener diocde 204 will limit the

35 output voltage provided to the image intensifiar tube
modules 100. Internally, the IC circuit 198 providas a
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9 .pivotally carries and electrically powers the pair of nmonocul ar
ni ght vision scopes with pivotal novenent of the nmonocul ar ni ght vi sion
scopes providing for interpupillary di‘'st ance adjusrnent——5-~——_llL___

anot her respect the present invention provides a ] d of making a .
bi hocul &r ni‘ght vision deVice (BNVD), t'he met hod”C co m Replarkd

providing a pair of motecul ar ni ght - vi si on scope

substantial ly cl osed chanber; providing a pair of . i t ube
10 nodul es each received into one of the chapbers of the nmonocul ar ni ght
vi sion scopes; providing a central housing portion carrying the pair of
ni ght vi sion scopes and defining a substantially closed cavity, defining
an

referance voltage, which is applied to diode 196.  In the
event that battary voltags drops below a certain leval,
the reference voltage will exceed the voltage ‘being
supplied to the image intensifier tube modules 100. In
5 this event, the indicator LED 196 will illuminate to
indicate to the ussr that the battery needs to be
replaced.
iee 4 = . .. ‘¥nile the present. invention .has .-been dapicted,
: . described, and is defined: by refersnce to -a.particularly-.:
10 preferred embodiment of the invention, such referencs does
not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is capable of
considerable modification, alteration, and equivalents in
form and function, as will ocour to those ordinarily
15 skilled in the pertinent arts. The dapicted and described
praferred embodiment of the invention is exemplary only,
and is not exhaustiva of the scope of the invention.
Conseguently, the invention is intended to ba limited only
by the spirit and scope of the appended claims, giving
20 full cognizance to egquivalents in all respects,
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out war dl. y- openi ng recess on the central housing portion 15 which recess is
configured to receive a battery providing power for the image
i'ntensifier tube nodul es; providing each of the central _housing portion
and the pair, of monocul ar ni ght vi si on scopes mnyh~cooperat|ng means

adj ustably conn 'ot her; and provi d| each 2fis Sfeediks
central housi ngﬁmlmﬂllmnmmmpalr of monocul ar n| ght V:JMWBB%"R{’IM“

with means for cbmmfuni'cating the ! substantially closed cavi ",
of the substantially cl osed chanbers of gfe -pair of nonoc

Vi si on scopes. 25 Anot her aspect of the present invention provides
a nmet hod of operating a binocular night vision device having a pair

of nonocul ar ni ght_ vi si on scopes each havi ng an i mage i ntensifier tube
nodul e and a cemﬁﬂﬂiﬂﬁhsing portion carrying the pair of night vision
scopes; the 30 method conprising steps of: providing a single battery;

using the single batteLy asathﬁiﬁakﬁlffur%‘iqﬂi pqyﬁiofnor dcvi@f BN\ﬂﬂwﬁnd
providing a S|ngle VOlié¥Lq a péﬁ)(nflnongculnr night vision scopes each
having a respective one of 'a pair of image intensifiex
tube modules, a central housing portion carrying said pair
§ of night wvision scopes, said central housing portion
_ e s . defining qn_ogtuardly-opehing recess.configured to receive . -.—
—wmw: .. + a.single battery providing the only. source of power for *:. ..
- said pair of imaga intensifiar tube modules, a single
voltage step-up circuit received in said ocsntral housing
10 portion receiving power from said single battery at a
first voltage and providing power to said pair of image
intensifier tube modules at a second voltaga higher than
said first voltage.

2. The ENVD of Claim 1 wherein said battery is a
single-cell nominal 1.5 volt battery.

3. The BNVD of Claim 2 wherein said battery is a
single AA-gize battery.

4. The BNVD of Claim 1 wharein sach of said centra)
housing portion and said pair of monocular night vision
scopes - defines cooperating structura for adjustably
gonnecting pivotally ane to the other,

5. The BENVD of Claim 4 wherein eooperating'
structure for adjustably connecting said central housing
portion and said pair of night vision scopes to one
anothar includes said aentral housing portion defining a

5 pailr of outwardly protruding aears, each of said night
vision scopes similarly defining a respective outwardly
axtending ear congruent with a respective one of said pair
of aars of said central housing portion, and a pair of
pivot shaft members aach respectively raceived through a
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receiving power fromthe single battery at a first voltage and providing
power to the pair of |nage intensifier tube 35 nodul es—at a bﬁbuud

regul ated vo gher than the first yplta
10 ' s and advantages of the pr
wiil be- appatr Im I Il m of the fol'l ow ng ","m

24

10 respective one of sald pair of ears of said central
housing portion and pivotally aextending through the
congruent ear of one of said pair of night vision scopes.

§. Tha BNVD of Claim 5 further including a pair of
sealing membars @ach interposed between a respective cne -
of said pair of ears of said central housing portion and
S ... the_respective ear of a.night vision scope, -and .said pair-.. .....
w s .--°- 5. of pivot shaft members each including" sealing means-fer. - -
» pivotally and sealingly engaging said ear of the
raspective one of sald pair of night vision scopes,
whereby a substantislly closed chamber of sald central
housing portion is communicated via said ears with a
10 substantially closed chamber within sach of said pair of
night vision scopes.

7. The BNVD of Claim 6 wherein said central housing
portion defines a sinqular purge port, and said
substantially closed chanbers of pair of night vision
scopes communicate with ambiaent only via said singular

5 purgs port of said central housing portion, whereby saia
pair of night vision scopes may be purged of moist air and
back filled with dry gas while said singular purge port is
open and are sealed from ambient when a plug membar is
sealingly inserted into said purge port.

8. A DJdinocular night vision device (BNVD)
comprising: a pair of monocular night vision scopes each

. having a substantially closed chamber reocsiving a
respective one of a palr of image intensifier tuba

5 modules, a central housing portion carrying said pair of
night vision scopes and defining a substantially closed
cavity, each of said central housing portion and said pair

of monocular night vision scopss defining ocooperating
means both for adjustably connecting one to the othar and
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Laal

description- of a particularly preferred exenplary enbodi nent of the
i nvention taken in conjunction with the 5 follow ng drawi ng Figures, in
whi ch: - Description of the Drawi ng Figures Figure 1 is
fragnentary perspective view of ajhuman user-wegring a mlitary :
prot ective ‘hel giﬂmml""m frount® for a ni‘ght Vi Si omhielSheetHas Besneplaced
upon which is ﬂmmt odyi ng the pres'?ﬁt i nventi m
Fi‘gure 2 provides a®pattil |y éxploded perspective vi ew of

in Figure 1; Figure 3 is a front ejevation view of the night 15

vi sion device seen in Figures 1'and 2; Figure 4 is a cross
sectional view taken at line 4-4 of Figure 3; Figure 5is a
cross sectional view taken at line 5-5 of Figure 3; 20 Figure 6 is
a cross secti®ndiowicommuridaoating isaddco-stibstantially closed cavity with -

each of said substantially closed chambers.

8. The BNVD of Claim 8 wherein cooperating means
for adjustably connecting said central housing portion anda
said pair of night vision scopes to one another includes
| said central housing portion defining a pair of outwardly :
———— = - 3 protruding ears, ‘' each . of . said night_ .wision..scopes- --. .-
' » - similarly -defining a respective cutwardly extending ear—
oongruent with a respective ona of said pair of ears of
said central housing -portion, and a pair of pivot shatt
members each respectively received through a respective
10 one of said palr of ears of said central housing portion
and pivotally extending through the congruent ear of one
of said pair of night vision scopes..

10. The BNVD of Claim 9 vherein said means for
communicating said substantially clossd cavity with each
of sald substantially closed chambers includes a pair of
sea)ing members each intarposed between a respective ona

5 of said pair of ears of said central housing portion and
the respective ear of a night vision scope, and said pair
of pivot shaft members each including sealing means for
pivotally and =sealingly engaging said ear of the
respective one of said pair of nighi: vision scopes.

11. The BNVD of Claim 8 wherain said central housing
portion defines an outwardly-opening recess configured to
. receive a single battery providing the only source of
power for said pair of image intensifier tube modules, a
5 single voltage step-up cirocuit received in said central
housing portion receiving power from said single battery
at a first voltage and providing power to saida pair of
image intensifier tube modules at a second voltage higher
than said first voltags.
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of Figure 3; Figure 7 provides a fragnentary rear perspective view

of a portion of the BNVD - Figure 8 is a fragnentary perspective
view simlar to 25 Flgurel but with the BNVD flipped up—te—an-inaperative
position alT ovm ng the uset uouural vi si on_unobst r uct &d by _ the deV| ce

and  * an el ectrical schemati¢ of Sheet
corrponents p:H Wlﬂgiﬁ@ the preceding 30 dréﬂ!{ng F| g ,,H,I”

Detailed Desctiptian @ errpl ary Preferred Enbodi nen

I nventi on Figure -1 shows a human u 10 wearing a hel net

Upon the helnmet 12 is nmounted a binocul ar night vision system general Iy
referenced with the nuneral 14. The '

12. The BNVD af Claim 11 wherein saild battery is a
single~cell nominal 1.5 volt battery.

13. The BNVD of Claim 12 wharain said battery is a
single AA-siza battery.

14. Thae BNVD of Claim 11 wherein said pair of pivot
e ot e e e shnrt. members each define a passage passing an-electrical — .
- - cable- between said--central- housing portion and -the ™
respective one of said pair of night vision scopes, said
5 aelectrical cable ocarrying electrical power from said
single voltage step-up circuit to an image intensifier
tube module.

15. A  binocular night vision device ~ (BNVD)
conprising:

a pair of monoaular night vision scopes

each monocular night vision sgope including one

3 of a respective pair of monocular housing poxtions each -
having an objective lens and an eayapiece lens, each
" defining a substantially closed chamber therein, and each
having an outwardly-protruding monocular housing ear
defining a singular opening from said substantially closed
10 chamber therein;

a pair of 1mage im:ensiﬂer tube modules
received respectively one in each substantially closed
chamber of said pair of monocular housing portions:

a central housing portion defining an cutwardly-

15 opening recass and a substantially closed cavity, said
central housing portion further defining a pair of
oppesite outwardly-extending central housing portion ears,
esach one of said pi:lr of central housing portion ears
defining a 'rcspectivo opening from said ocavity and

20 including means for pivetally coupling sealingly with a
respective one of said pair of monocular housing portions
at said monocular housing portion ear thereof <t
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11 .. night vision system 14 includes a hel net nount structure - 16,
and a BNVD 18. The nount structure 16 includes. a sonmewhat L-

(al t hough aﬂ—i_nwl_lii?ﬁs‘as-seen.i n Figure 1) bracket 20 which at
the | ower end of its [onge 1 eg 22,defi,nes a hook| porti Dhis Shéet Hab B
portion 24 m ont brim 26 of the helnpt 12.
brim 26, the m”J ';tends upwardly and carTies an-
structure portlo "vvhlsc *al S0 provi des” a

- 27

communicate said cavity of said central housing portion
_ with each substantially cloaed chamber of said pair of
25 monocular housing portions; .

a voltagae step=up circuit received in sgaia
central housing portion cavity for providing power to said
pair of image intensifier tube modules, said recess being
configured to accept a singls battery powering saia

e . .e. - 30 voltage step-up ocirouit, . and . means ._for-.electrically
-« gonnecting power from-said battery to each of said pair of-——
image intensifier tube modules via said voltage step~up
elrcuit;

whereby said central housing portion both

35 pivotally ocarries and electrically powers said pair of
monocular night vision scopaes with pivotal movament of the
monocular night vision scopes providing for interpupillary
distance adjustment.

16. The BNVD of Claim 15 further including a pair of

pivot shaft members each raspectively raceived through a
respective one of said pair of ears of said central
housing portion and pivotally extending through the

5 ocongruent ear of one of said pair of night vision scopes.

17. The BNVD of Claim 16 including a pair of sealing
manbars each interposed between a respsctive one of said
pair of ears of said central housing portion and tha
respective ear of a night vision scipa, and said pair of

5 pivot shaft members each including sealing means for
sealingly engaging said ear of said ocentral housing
portion and said ear of said night vision saopa.

18. The BNVD of Claim 15 vherein said recess is
configured to receive a single single~cell AA=type battery
of noninal 1.5 velt output.
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flip-up feature, as will be further expl ained bel ow. A 10 shorter | eg 30 of
the L-shaped bracket 20 extends rearwardly fromthe | eg—22—and

‘term nates - in an edge 32 engagi-ng the forward outer surface 34 of the

hel met ,12. ___Ih+—s—4—eg—%e—aks~q attachessto a strapn36 exten cet Has Been Replaced .

rearwardly over th g hook (not visibleyp the 15 d ”"m
Fi gur es) eng @“ Hﬁ@ m‘ m of the hel met. I nt er medi a

hook and the strap 36 includes a conventi onal

adj ust nent buckl e (aI SO not: seen in th# drawi ng Figures), which may
I ncl ude an over-center feature allowng the strap 36 to be cinched 20
down tightly enough to subst anti al | y prevent relative novenment bet ween

t he nount structure g yste d el et 1

Further to the abovejﬁa 3&? focll—f’g’ﬁ ié %hc%]ﬁﬁfﬂ tagﬁ }%‘?ﬂﬂﬁmi?l on
Wil show that tmﬁqms!ntmrswumm@imlpoum#m@qtﬁemdeg noninal part
38 whi ch sl i dably, s ¥oltcéutpu® aﬂemralturmweceblnmmhityphraake&ryranber

. 40. This bracket nenber 40 defines a pi vot axi s, -indicated with the
20. A mathod of making a binocular night vision
devica (BNVD), said method comprising steps of:
. providing a pair of moncoular night vision
v e scopes each having an image intensifier tube module;
= B . providing a central housing portion, and using
said central housing portion to carry said pair of night
vision scopes;
providing a battery recess on said central
" housing portien, which battery recaess is configured to
10 raceive a single battery providing the only source of
power for said pair of image intensifier tube moduless
providing a single voltage step-up circuit
receiving power from said single battery at a first
voltage and providing power to said palr of image
15 intensifier tube modules at a second voltage higher than
sald first voltage.

21. A method of making a dbinccular 'n:l.gh'l:_ vision
device (BNVD), said metheod comprising steps of:
praviding a pair of monocular night vision
scopes each having a substantially closed chamber;

5 providing a pair of image intensifier tube
modules each received into one of said chambers of said
monocular night vision scopes;

providing a central housing portion scarrying

said opailr of night vision scopes and defining a

10 substantially closed cavity, defining an outwardly=-opening

recess on said central housing portion which recess is

configured to receive a battery pravidinq power for said
image intensifier tuba modules;

_ providing each of said contral housing portion

18 and said pajir of monocular night vision suopes with

T1°d ‘m’I‘I-LLII-B'Sde WdTt:8@ 26, 42 H3d
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dashed |ine 42, and carries a pair of spaced apart rails 44 which are
pi votal about the axis 42 between the 30 depl oyed position seen in Figure

1 and tﬁé—f#rpped-uﬁ—~—-993|t|on seen in Figure 8. A carriage nenber 46

hese rails 44, and includes a .
_forwardl y- mmﬂmu@% . indicated with the nuneral 48, into V\:hl ch
a dove-tail» 50 (best seen in 35 Figi™ 2) of the night

vision device 18 is recelvable Upon insertion of the dove-tail nounting

plate 50 into the : 29 12

cooperating means for adjustably connecting one to the
other; and
providing each of said central houlinq portion
and said pair of monoscular night vision scopes with means
20 for communicating said substantially closed cavity with
each of said substantially closed chambers of said of said
pair of monocular night vision scopes, .

- - 22. A method of operating -a:- binocular night wision’
device (BNVD) having a pair of nmonocular night visien
scopes each having an image intensifier tube module and a
central housing portion carrying said pair of night vis:l.on

5 sonpelr said mathod comprising steps of:
providing a single battery;
using said single battery as the lole source of
power for said BNVD; and
providing a single voltage step~up ocirenit
10 receiving power from sajd single battery at a first
voltage and providing power to said pair of image
intensifier tube modulas at a second voltage higher than
said first voltaga.

This Sheet Has Been Reﬂlaced
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receptacle 48, a paw nenber carried by the | atter engages the forner
to |l ock the night vision device 18 on the mnount structure 16. The
“carriage 48 includes a push button - di sposed between the rails 44, and
npt visible in the 5 draw ng Flgures whj ch when pushed by the user 10

releasds” * the dove-tail plate 50 fTomt he receptacle 48, all ow ng

the user to draw the ni g vision device formardly‘ﬂﬁt of the carri age
46. Thus, the night vision device 18 is " supported on the nount
structure 16 with provision for eye 10 rehppef novenent (by for and aft
nmovenent of carriage - menber 46 along rails 44), for vertical alignnent
with the user's eyes (by vertical relative novenent of the bracket

menber 40 on base nember 38, and for flipping up (and flipping down)
movenent s about Abhstaaek 42 between the 15 positions seen in Figures 1 and

8. : Attention Rownggdifriciudesy d Op&lgubes nightd visien monoccular

: scopes which pivotally and adjustably depend from a

central housing portion. The central housing portion and

the two night vision monocular scopas cooperatively define

5 a singular gas envelope, which allows the entire BNVD to

be purged of moist air and back filled with dry nitrogen

gas to.prevent fogging while .requiring only a single

- purging port. Further, the' central housing portion

contains a singlc'battcgy and a single voltage step up

10 ecircuit powering both image intensifier tube modules of

.. the two monocular night .vision_ scopes... In order to

provide for interpupillary distance adjustment, the

central housing portion and each of the monocular night

~ vision saopes definaes a sealed pivot mechanism which also

15 allows for electrical connection between the central
housing portion and each of the night vision scopes.

This Sheet Has Been Replaced
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conjunction, will _show that the BWD 18 includes a
dual -chanbered and tri-Iobed central housing portion 52, whi ch i ncl udes
t hr emisshe@rgabech Replbed 54, 56, and 58 20 extending fore-and-aft of the

housi As widy be seen, the housing«portion 52 internally-
defin
The d - i

ers which dre seéalingly separated: from one anot her.

nounti ng pI'&(e 50 is disposed on the p of the central
housi ng portion 52 between the | obes 54 and 25 56. At respective cusps 60
and 62 between the | obes 54 . * and 58,. and- ween | obes 56 and 58, the
housi ng portion 52 defines respggt ndi n% ear parts 64 and 66.
These ear parts/@i\qg 66 are hoppow g FATTUNI GO éin, common with the
| arger one of the inbkernal giganbers k4 ’,-u gQftion 52, with
the rear wall of each ear - fi i BsS| ot S5% e hol of 6BR _best- seen in -

e

Figure 7." This sl ot - G 4 J‘;E’i aopposed flat surfages 70. The
front of these earséf i Qaele{t; (W &€ the |arger chanker’ of the -
housi ng partion 52, ey ;x‘f:i’?r-; OYfZ35 wall menmber 72. Nt the ears
- 64 and 66, the front rg)j’ .
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13 . menber defines a pair of round holes 74 aligning with the

slot-1ike holes 68. In order to pivotally support one of a pair of
ni ght vi si on nonocul ar scope portions 76 at each of the ears 64, 5 and
66,-the central housing porwion 52 defipes a pair of-y el ongat e gui de
ways 78 (only one of.- which is visible M N

mssmﬂ;menk wcod \/ ’)
[T 11T
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t he drawi_ng'Fi gures, and is best seen in Figure 7) each aligning with

one of the eafs”64 and 66, and £xt endi ng fore-and-aft on the housing
portion 52. The pivotal 10 nounting structwrge for each of the pait—of——
nmonocul ar’ scope portions 7% s that sane, so that dedtri ption OfTh?s”s?l

Wil | suffice to describe both. Viewing Figures 2 agd 7 in . g~ ot Has Bee,
conjunction, it is seen that the guide ways 78 are defined . by a p W |
opposed dependi ngm each having a angul ated re-entrant sur /
82 confronting the—kiker 7~ e of t sing.rib to cooperatively |
forma- key-stone |ike créss™secti h pde ways 78. + Sl irdabl y
received in each of tjfe gui de ways 7 TP N e 2 | i ke :protrusion

84 of one of a pafr o__*IDvabIe 29. : R~NE e Jewknuckl e nenmbers

86 define a round st épped ho é ' NI N1 NGt 5 ot - I ke -hol e 68

and °~ hole 74 of the respective es 2 and

uckl e nmenbers
-ces_90 and 92.

.. o
T

7, it is also seen that the ea‘ﬂ'
86 each define a respective oneggh "
« l s /J
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Further considering the night vision nonocul ar scopes 76, and vi ew ng
Figures 2, 4 and 5 in conjunction, it is seen that each of these -
nonocul ar scopes includes a  generally cylindrical chanbered body

portion 94, and an.30 outwardly extendjng hol | ow ear portion 96. Wthin

t he chanber’ 98 of eachfnnnocular'séﬁpe 76 is disposed an i mtage .
intensifier tubk*nodul exs®0 (only one & which is™fsible in draw ng
Figure 4). As those ordinarily skilled in the pertinent arts will

appreci ate, these nodul es 100 each 35 i-hclude an image intensifier tube and

a kilo-volt power supply circuit encqugrhted together. Forwardly of ..
t he o
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I mage intensifier tube nodul es 100, each nonocul ar scope 76 includes an
Qbhﬁ&Bh&@H&éﬁﬁl Barri ed novably by a t ubul ar housing portion 104

whi ¢ and  sealingly carried by the body portion 94. This
obj e 02 al kows light frosm a night time scene to enter the® ~
nonocul ar scopes 76 and to be i maged on a phot ocathade «(not--seen in-the
drawi ng Fi gures) adjaceﬁr’to the front surfaceﬁﬂr t he nodul e 100. .
Threaded axi al novenent of the t ubul ar housing portion 104 relative to
t he remai nder of 10, the body 94 allows f E&ng_of light froma distant
ni ght - sg:giz%:ézgsfn ocat hode of ba:y mage intensifier tube . |
nodul e, tder AgY8ii—++mge of the distant scene. = Rearwardly of
the image intensifier tube nodul es~+80, each A TTONOCP-8r scope body 94
t hreadably and sealingly safries L i ’
_ _ ¢
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15 a'"cfl indrical” housing portion 106. These cylindri cal housi 507
portdi ons 106 each carry a respective eyepiece lens =~ 108, only oné%ﬂﬂc”3
which is visible in drawing Figure 7. . Those ordinarily skilled in
the pertinent arts wll recogni ze that in response to photons of |ight
bei ng 20 inaged on.the ©cat hode of an inage i ntensifier tupe— aule.
100, a showﬁEPEACEMENﬂéSHEET ns is rel eased aREanaEm 55@:?
t he i mage. conventtomat hese phot oel Pe enppase%tfgg B%%l
i ntensified ty .0f fone or nore mcrfo ela\pl apaged: .G [t H0RICE-.2

nmuch nore 45 négré%ig?ngc?v\e f electrons stilll | ) a:ge éQrPaﬁ?deg@

in%(h])

the i mage 4t |

tube, and p+edueeg—an-i-fag
focused at the 30 photocathode. This visible Ri . —
a wi ndow at the rear of the inmage intensifier Tube nodul e. . The eyepi ece
| enses 108 project the visible |light imges fromthe nodul es 100 to the
eyes of the user 10. ThreadedBinocular Night Vision Device

and Method of Making and Using The Device

Recognition of Government License
~ The United States government has rights in this

invention pursuant  to C@ntract No. -N00164-94-D-0035,
issued by the United States Navy, Naval Surface Warfare
5 Center, Crane, Indiana. ' ' '

Field of the Invention
The present invention relates to a binocular night

vision device. More particularly, the present invention
10 relates to a binocular night vision device somewhat
similar to the conventional ANVIS (aviator‘s night wvision
imaging gystem) type device. Both the present device and
the ANVIS device include a pair of monocular night vision
scopes which are mounted and associated with one another
15 in such a way as to provide the user of the device with
binocular wvision, thereby allowing the user to enjoy a
night-time view with depth perception. The BNVD according
to the present invention includes a unitary housing having
a unitary chamber enclosing a power supply, a pair of
20 image intensifier tubes with associated objective and
eyepiece optics, structure to allow monocular portions of
the device to sealingly pivot relative to a central
housing portion to adjust interpupillary distance.
25 Related Technology
A conventional binocular ANVIS night vision device is
depicted in United States patent No. 4,449,787, issued 22
may 1984, to James Burbo, et al, (the 7787 patent) in
which a pair of monocular night vision scopes are carried
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axi al novenent of the cylindrical housi'ng porti ons.i6-and-

relative to the remainder of the bodies 94 _
al l ows focusing of the projected inage to match t
10. : Further considering the nonocul ar scd
Figure 4 that the chanber 98 communicates wijh a
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upon a mounting assembly. The mounting assembly provides
for disposing the pair of monocular scopes in front of the
eyes of a user to provide binocular night vision. This
mounting assembly provides for vertical adjustment of the
monocular night vision scopes, as well as their adjustment
for eye relief, and symmetrical interpupillary distance of
the user.

| A deficiency of the night vision device taught by
Burbo in the ’787 patent is that the user of the device
must symmetrically adjust. the monocular night wvision
scopes to provide a proper interpupillary distance so that
the user enjoys binocular vision and depth perception.
Unfortunately, the helmet or face plate which carries the
night wvision device may not naturally set on the user’s
head centered between the user’s eyes. Such may be the
case for a variety of reasons including individual
variations in the helmets used, as weli as non symmetries
of the user’s head conformation. 1In this case, the user
of the night vision device will not be able to achieve a
completely satisfactory adjustment of the monocular scopes
to provide binocular wvision and depth'perception.

The teaching of the Burbo patent is believed to
include the provision of a pair of spherical recesses on
a first part of the support structure attached to a
helmet. A second part of the support étructure is secured
to the night wvision device and includes a pair of
spring-loaded balls respectively receivable into the pair
of spherical recesses to pivotally attach and support the
night vision device. Electrical contact between the night
vision device and its battery pack is made through the
engagement of the two parts of the support structure only
when the night vision device is pivoted to its use
position. Thus, when the night vision device is pivoted
upwardly to allow the user unobstructed vision, power
supply to the device is interrupted to save energy. '



5 passage 110{3 éxzh mb?f"féear 96. Further, this passage 110

comyuni cat es 4# ﬂ”’é"”'“*transactlng the ear 96. Figures 3 and 4
in conjunctiop $how that a_stiepped and headed pivot shaft menber 114 is
recei ved in thels2DpPR 1997 |2 88 of knuckle menber 86, through the hole
112 of the 10f ¢ar 96, and thfojgh the slotglike hole 68 and round hol e

74 of each of |t ears o4 and 6p. More particularly, this pi vot shaft
menber 114 in¢ludes. a.head . portd on 116 which is received into the

st epped hol e 88 of the knuckle nmenber 86 and engages on a shoul der 118

of this hole. An O rysgeder, Sedki Bop g@ﬂersti%%thﬁ-ecﬂr{d @é&ﬂéﬂpoy@wéﬁz
of the pivot

ft t || of
88 in knuckl e rﬁ‘s’f’rg%?"r’égggg%i rﬁl?aa'?"}’iﬁs aﬁ’ Fli‘%g gqagag‘ucge\/\rﬂ/?%?eg%rfty
carried in a groeselt2@Gmfcohduption fafélectriedr pblrer abtel whﬂlﬁmﬁut
th I I 0 76 t t 4
engages € Wa kiégiogo %rl ) gg eﬁ.%ct%%.%%]& 'ggnggétg n%xg.rc%: 7%ret h

the ear 96 of t nmonocu Scope e
opposite sur$acespa$edst eprIed,efﬁsctéan thesiec mxpraed | aontactguagel. swht¢hner

step carries anaShthPPsSBakhlge"Hey close and open in response to the
pivotal movement of the night vision device between its
use and flipped up positions. As a first consideration,
such exposed electrical switch contacts are highly subject
10 to damage which can intexfere with the conduction of
electrical power to the night wvision device. Secondly,
deterioration of the electrical switch contacts can result
from environmental factors. That is, environmental
factors may cause corrosion and other deterioration of
15 such exposed contacts, including such undesirable effects
as pitting, the formation of nonconductive oxide coatings,
and the formation of other films or coatings on the
exposed contacts. Of course, all of these environmental
effects -are detrimental to the reliable conduction of
20 electrical power to the night vision device. The result
--is that such exposed electrical switch contacts compromise
the service reliability of the night vision device, and
cause the device to be frail instead of rugged and able to
withstand the handling to which such devices are subjected

25 in their use environment.

Another ANVIS type of device which provides a night
time view using both of the user’s eyes and which provides
for individual adjustment of interpupillary distance is
seen in United States patent No. 4,463,252, issued 31 July

30 1984, to T. M. Brennan, et al, (the ‘252 patent).
However, a night vision device according to the /252
patent includes only a single image intensifier assembly.
The wview provided to each of the user’s eyes is a
respective right or left half of the image provided by

35 this singular image intensifier assembly. Consequently,



130.

128, while an outer step carries an pol ymeric gree o
: es of the

These polyneric friction washers 130 engage

ears 74, 76, and knuckl es 86, as will be furthar expl ai ne

Viewing Figures 2 and 4, and especially Figure 4, lli t28ARR d&enit fat
forwardly of the ears 75, 76, and on the 30 pi ot shaft nenber 14, a pair
of spring seat washers 132 engage t he respectfi V& €ar \d

sandwi ch a Bel l eville spring washer 134, fol ljowed. bVd.Somewh

| arger protective washer 136. These washers are captured on the pivot

shaft nenber khe Djewicet aéddraingadap| yhes  eBgapat@ernt t dimaet ppirovadel40
(r)fe cteih\? egl ;Ot ?:Q:%.fet br{%%%(%rlar v]ilsﬁ.'on wglt?{ ciegaet%e pvc\el%'scheeprtsio%n.d nut 138 1s

Yet another conventional binocular night vision

device is known as the ANVIS 6 in which a pair of night

5 wvision monoculars are suspended in front of the user’s

eyes by a frame which is rectangular in plan view. The

frame is supported from a face plate or helmet which the

user wears in order to support the weight of the night

vision device. The conventional ANVIS 6 includes an

10 interpupillary distance adjustment mechanism with a pair

of transversely aligned rotatable shafts, each drivingly

coupled to the other at adjacent ends thereof, and each

extending within the rectangular frame above one of the

monocular scopes. Each shaft defines a respective thread

15 portion of opposite hand, and the rectangular flame

slidably carries a pair of depending monocular mounts each

threadably engaging one of the threaded shafts. One of

the threaded shafts includes an outwardly projecting knob

- rotation of which rotates both shafts and simultaneously

20 moves the monocular mounts symmetrically: together or apart

to adjust interpupillary distance to the preferences of
the user. . _

The conventional ANVIS 6 also includes a tilting

mechanism which includes an elongate eccentric bushing

25 device which is rotatable in the rectangular frame. This

rotatable bushing carries the threaded shafts of the

interpupillary adjustment mechanism, and moves these shaft

in an arcuate path to tilt the monocular mounts relative

to the rectangular frame about a slide and pivot shaft

30 which is carried also by this £frame. With the

interpupillary adjustment mechanism of the ANVIS 6, the

user is also constrained to a symmetrical positioning of

the night vision monocular. Also, each of the monocular

mounts must be a separate piece, as are the two threaded

35 shafts. This requirement for separate pieces increases

the manufacturing costs of the ANVIS 6, while also
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seen t hat r‘ﬂ

144 (only

engage t he
114 i s non-
Thus, it w

pi vot shaft {nefber

col | apsed. i ~SpF+11g 10 Washer provides for a nearly constant clanping
force on t PRcPLL IR thé rld‘éiélﬂd@ﬂ&%‘&%nlﬁgrdféﬂélf éz'i@ WPintenance
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The ANVIS 6 type of binocular night vision devices
use a power supply, which is usually a battery pack
including several batteries. This battery pack is
connected to the device by an electrical cable, and is
sometimes mounted to the rear part of the aviator’s helmet
in order to partially counter balance the weight of the
night vision binocular. Alternmatively, this battery pack
may be carried in the aviator’s breast pocket or on the
belt of the aviator’s pants. Understandably, having an
electrical cable extending between this battery pack and
the binocular night vision device is itself undesirable.
In addition, the battery pack includes several batteries,
both to provide the length of operation for the night
vision device which 1is desired, and to obtain the
necessary input voltage for the standard image intensifier
modules which are used in these devices. Accordingly, the
battery pack for the conventional night vision devices is
quite heavy.

Further to the above, it should be recalled that the
conventional image intensifier tubes used in such night
vision devices are ordinarily manufactured in an
encapsulating and electrically-insulating module which
includes not only the image intensifier tube, but also the
necessary kilo-volt power supply circuit for this tube.
The kilo-volt power supply is designed to accept a nominal
3 volt input, and to provide various kilo-volt outputs
that are connected respectively to various parts of the
image intensifier tube to power this tube. Considerations
for avoidance of leakage of kilo-volt voltages from the
kilo-volt power supply and image intensifier tube so
mitigate in favor of such an encapsulated module that this
construction has become an industry standard.

United States patent No. 5,130,527, issued 14 July
1992 to Mark E. Gramer, et al., is known to disclose a
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Twill be understood that 15 the rel ative
bng gui de way 78 all ows both the

138 t,s
&&%W enti oned above, without these resulting in
sds or strains-#nithe structure of the BNvVD 20 18.

|_1BLELI-al@ oV g a dynam c coefficient of friction
r than t he static coefficient of friction. Preferably,

f
Tne t S 3 é‘rcgfrﬁ?ﬁ aﬂrigmho'aeﬁri teirri frwphfé’ﬁ i%xﬁ‘i
| imaged mtmfs@r otuher d& rpgrered burr mwmbﬂybem;ery.
%i%‘iﬁﬁﬁgbbﬁnﬂ Qin??rf&'?”s volt de1l, wﬂ%ﬂéowhmhﬁne)

I N 0O particu
&y . W@Ftemeoﬁnmm ¥s highex rﬂ?JechQe fguch as a

3.5l vo28d Miditlunimbaticaks) yBYbEe which drops below the
necessary 3-volt nominal input requirement for the image
intensifier tube module during its useful 1life, by
providing a regulated power supply circuit interposed
between the battery and the image intensifier tube module.
This regulated power supply circuit accepts the lower-
voltage input from the battery and provides a regulated 3-
volt nominal output to the image intensifier tube module.
However, the disciosed device is a night vision monocular
scope with only a single image intensifier tube.

- Additionally, a consideration with the conventional
binocular night vision devices using two monocular scopes
is that these scopes musf be individually purged of moist
air, back filled with dry gas (usually dry nitrogen), and
sealed to prevent fogging during cold weather conditions.
This requirement represents a considerable design,
construction, and operational challenge = for  the
conventional devices, which must also provide for
individual electrical power feed into the monocular scopes
from an outside power supply. Additionally, the switch
and circuitry of the power supply must be individually
provided with environmental protection so that the
reliability of the device is not compromised by a failure
at this portion. Considering all of these factors;, the
conventional binocular night vision devices |using
monocular scopes are larger, heavier, and more complex
than is desired.

Summary of the Invention
In wview of the deficiencies of the related

technology, a primary object for this invention is to

haf t menber 114, as well as the thernal

bove, the polynerfic fricti & washers 130 are preferably

|nat|on vhich is proprietary to the



used o Tormthe washers 130 within the scop&Et T i i nventi on.
3% Thus, the nonocul ar scopes 76 may be}jskisk v " manual |y
relative to the central housi ng portion 52 99l h

17 i ndi vidual 'y about a pivot axis defji esle tive

provide a binocular night vision device (hereinafter,
"BNVD") overcoming one or more of these deficiencies.
An object for the present invention is to provide a
multi-purpose BNVD capable of well withstanding harsh
5 environmental conditions and rough use. Such a BNVD
utilizes a pair of monocular night vision scopes, in which
the night vision monocular scopes are individually
adjustable for interpupillary distance relative to the
user’s head and eyes.

10 Another objective of, the present invention is to
provide a BNVD that has a "stand alone" capability,
requiring only a single battery (preferably of "AA" gize)
for its operation and for which a voltage step-up power
regulator is contained within the BNVD. . |

15 Accordingly, the present invention provides a
binocular night vision device including a pair of
monocular night vision scopes each having a respective one
of a pair of image intensifier tube modules, a central
housing portion. carrying the pair of night vision scopes,

20 the central housing portion defining an outwardly-opening
recess configured to receive a single battery providing
the only source of power for the pair of image intensifier
tube modules, a single voltage step-up circuit received in
the central housing portion receiving power from the

25 single battery at a first voltage and providing power to
the pair of image intensifier tube modules at a second
regulated voltagé, typically higher than the first
voltage.

More particularly, the present invention provides a

30 binocular night vision device including a pair of
monocular night vision scopes each having a substantially
closed chamber receiving a respective one of a pair of
image intensifier tube modules, a central housing portion
cai:‘rying the pair of night vision scopes and defining a

35 substantially closed cavity, the central housing portion
defining an outwardly-opening recess configured to receive
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Fi gures 2 &ndfér icommusieating theat substEntdtalshaf t:lqaeﬂerca:ivm;y deithes an
elongate flat gach of the substantially closed chambers.

Stilkl more particularly, the present invention

provides a binocular night vision device including a
pair of monocular night vision scopes; each monocular
10 night vision scope including one of a respective pair of
monocular housing portions each having an objective lens
and an eyepiece lens, each defining a substantially closed .
chamber therein, and each having an outwardly-protruding
monocular housing ear defining a singular opening from the
15 substantially closed chamber therein; a pair of image
intensifier tube modules received respectively one in each
substantially closed chamber of the pair of monocular
housing portions: a central housing portion defining an
outwardly-opening recess and a substantially closed
20 cavity, the central housing portion further defining a
pair of: opposite outwardly-extending central housing
portion ears, each one of the pair of central housing
portion ears defining a respective opening from the cavity
and including means for pivotally coupling sealingly with
25 a respective one of the pair of monocular housing portions
at the monocular housing portion ear thereof ¢to
communicate the cavity of the central housing portion with
each substantially closed chamber of the pair of monocular
housing portions; a voltage step-up circuit received in
30 the central housing portion cavity for providing power to
the pair of image intensifier tube modules, the recess
being configured to accept a single battery powering the
voltage step-up c¢ircuit, and means for elecﬁrically
connecting power from the battery to each of the pair of
35 image intensifier tube modules via the voltage step-up
circuit; whereby the central housing portion both



146" extending froma | ocation of alignnent wi tiB 96~ af the
cylindrical body portion 94 to a holg 148 whi R&ﬁ’ggﬁi&ﬁfw@i’ nt with
the respective ear 74 or 76 of the 25 central (hqusing portionj53. This flat
146 and hole 148 in conjunction wth one dnat h2g spp qyean electrical
cabl e 150 to extend froma chanber 15% of |tlhe central housi hg

portion through the hole 68 at the ears 64 and 66~ amd +h-ough the hol e
148 to pass along the flat 146 and into 30 th¢_ear 96 of the reppective
nonocul ar scope 76 to the i mage intensifier tube no B7as™1s seen in

Figure 4. In piwiditliywncherpesVididiJelevtiricalliiye powers i thenspaier dfube
nodul es 100, the electrical cagl es 150 each vp|£e r to a
respective |i iARASH ﬁ’a'gc]ﬁtoéf s{"EED?"PﬁﬁFC’ﬁ?%ﬁ V?'?%‘Feﬁg%ﬁfoé: e

bel ow), whi ch richotiviens ad ghit! iisieacscopesyumviding digpze ingerpupildeatyi on

in which it i Sdivsltsal.n%lee adjustment.

5 In another respect; the present invention provides a
method of making a binocular night vision device (BNVD),
the method comprising steps of: providing a pair of
monocular night vision scopes each having a substantially
closed chamber; providing a pair of image intensifier tube

10 modules each received intp one of the chambers of the
monocular night vision scopes; providing a central housing
portion carrying the pair of night vision scopes and
defining a substantially closed cavity, defining an
outwardly-opening recess on the central housing portion

15 which recess is configured to receive a battery providing
power for the image intensifier tube modules; providing
each of the central housing portion and the pair of
monocular night vision scopes with cooperating means for
adjustably connecting one to the other; and providing each

20 of the central housing portion and the pair of monocular
night vision scopes with means for communicating the
substantially closed cavity with each of the substantially
closed chambers of the pair of monocular night vision
scopes.

25 Another aspect of the present invention provides a
method of operating a binocular night vision device having
a pair of monocular night vision scopes each having an
image intensifier tube module and a central housing
portion carrying the pair of night vision scopes; the

30 method comprising steps of: providing a single battery;
using the single battery as the sole source of power for
the BNVD; and providing a single voltage step-up circuit
receiving power from the single battery at a first voltage
and providing power to the pair of image intensifier tube

35 modules at a second regulated voltage, typically higher
than the first voltage. '



18 © ¢ tiBGigh he*e-epheee | ens 108 when the indicator LED is -
emtting lig @ﬁﬁﬂﬁﬁxﬂ ] Eﬂ}e two nonocul ar scopes 76 ~ are of

di ffering coljords, and this ¢9l ¢r difference is essentially the only
di fference bet qmsuquqggpeﬂ 6. As 5 will be further explained, the LED
I ndicators within the nmopogul ar scop are used to signal to a user of
t he BNVD 1 Fylpowering this device is |ow, and when an
infrared il{lumnator 1is in pse. The LED s are of differing

colors in order to al'ert™ttre~wser by col or which 10 function is being
indicated to the USRditional objects and advantages of the present

invention will be apparent from a reading of the follpwing
description of a particularly preferred exemplary
embodiment of the invention taken in conjunction with the
5 following drawing Figures, in which:
Description of the Drawing Figures
| Figure 1 is a fragmentary perspective view of a human
user wearing a military protective helmet with a helmet
10 mount for a night vision device, and upon which is mounted
a BNVD embodying the present invention;
Figure 2 provides a partially éxploded perspective
view of the BNVD seen in Figure 1;
Figure 3 is a front elevation view of the night
15 wvision device seen in Figures 1 and 2;
Figure 4 is a cross sectional view taken at line 4-4
of Figure 3;
Figure 5 is a cross sectional view taken at line 5-5
of Figure 3;
20 Figure 6 is a cross sectional view taken at line 6-6
of Figure 3;
Figure 7 provides a fragmentary rear perspective view
of a portion of the BNVD;
Figure 8 is a fragmentary perspective view similar to
25 Figure 1, but with the BNVD flipped up to an inoperative
position allowing the user natural vision uncbstructed by
the device; and _
Figure 9 provides an electrical schematic of the
operative components of the BNVD seen in the preceding

30 drawing Figures.

Detailed Description of an Exemplary
Preferred Embodiment of the Invention

Figure 1 shows a human user 10 wearing a helmet 12.
35 Upon the helmet 12 is mounted a binocular night vision
system generally referenced with the numeral 14. The




Furt'her considering Figures 4, 5 and 6, it is seefmpp - eahanber:
152 of central housing portion 52 subst anti al |y t’rmm ] m t he
| obes 54 and 56. As is seen in Figure 4, the porjtion of chanbdgr }152
defined 15 within | obe 56 receives a control switjch 1348 APRTBY3
control switch has a control shaft (not vi ii ble in tjhe dr awi ng
Fi gures), which sealingly extends ext er natt y of the central houdi ng
portion 52 via a matchi ng openi ng 155. This ¢ shaft.carrids a
manual | y- operabl e control 20 knob 156, which is seen best in Figures 2, 3,

and as 1o 111 RF8rFRES, APLEA T8 IRELAARE) &, riluide Mok gHidire

efarrowed nurera ,
successi ve i nct&nmeandl & oBNYVD AS8ti onThef mpyats@trueture (héb insdudesyiaies

for functions gémébldE VishPed Fdlthciiyh AndRhyvékte@NL-FRapeddd sé&iitin
vision "On" with additjaonal Infrared (IR illum nation provided by an
i nfrared |i-ghtF19“r%nih1?=F®°1&?Bd%° (it & thedowsr £ad, of i ignaer
sealingly 5 Iregr2eddefihbes RoUidky goktivod abe. poThisnhbékapdrdiiocsc tagl
forwardly of t@l?gaBgl;\é/sD %ﬁet r%lﬁ%h ¥k meaﬁgdo?p%ilteurheel%l@e' 12. From this
brim 26, the longer leg 22 extends upﬁardly and carries an
adjustment structure portion 28, which also provides a
£lip-up feature, as will be further explained below. A
10 shorter leg 30 of the .L-shaped bracket 20 extends .
rearwardly from the leg 22, and terminates in an edge 32
engaging the forward outer surface 34 of the helmet 12.
This leg 30 also attaches to a strap 36 extending
rearwardly over the helmet to a hook (not visible in the
15 drawing Figures) engaging the rear brim of the helmet.
Intermediate of the rear hook and the bracket 20, the
strap 36 includes a conventional adjustment buckle (also
not seen in the drawing Figures), which may include an
over-center feature allowing the strap 36 to be cinched
20 down tightly enough to substantially prevent relative
movement -between the mount structure 16 of night wvision
system 14 and the heimet 12,
Further to the above, attention now to Figures 1 and
8 in conjunction will show that the adjustment structure
25 portion 28 includes a base part 38 which slidably carries
a generally vertically-movable bracket member 40. This
bracket member 40 defines a pivot axis, indicated with the
dashed line 42, and carries a pair of spaced apart rails
44 which are pivotal about the axis 42 between the
30 deployed position seen in Figure 1, and the flip'ped-.up
position seen in Figure 8. A carriage member 46 is
movably carried on these rails 44, and includes a
forwardly-opening receptacle, indicated with the numeral
48, into which a dove-tail mounting plate 50 (best seen in
35 PFigure 2) of the night vision device 18 is receivable.
Upon insertion of the dove-tall mounting plate 50 into the
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receptacle 48, a pawl member carried by the latter engages
the former to lock the night vision device 18 on the mount
structure 16. The carriage 48 includes a push button
disposed between the rails 44, and not visible in the
drawing Figures, which when pushed by the user 10 releases
the dove-tail plate 50 from the receptacle 48, allowing
the user ito draw the night vision device forwardly out of
the carriage 46. Thus, the night wvision device 18 is

supported on the mount structure 16 with provision for eye
relief movement (by for .and aft movement of carriage
member 46 along rails 44), for vertical alignment with the
user’s eyes (by vertical relative movement of the bracket
member 40 on base member 38, and for flipping up (and
flipping down) movements about the axis 42 between the
positions seen in Figures 1 and 8.

Attention now additionally to Figures 2 and 3 in
conjunction will show that the BNVD 18 includes a
dual-chambered and tri-lobed central housing portion 52,
which includes three elongated lobes 54, 56, and 58
extending fore-and-aft of the housing portion 52. As will
be seen, the housing portion 52 internally defines two
chambers which are sealingly separated from one another.
The dove-tail mounting plate 50 is disposed on the top of
the central housing portion 52 between the lobes 54 and
56. At respective cusps 60 and 62 between the lobes 54 .
and 58, and between lobes 56 and 58, the housing portion
52 defines respective depending ear parts 64 and 66.
These ear parts 64 and 66 are hollow and communicate in
common with the larger one of the internal chambers of the
housing portion 52, with the rear wall of each ear
defining a slot-like hole 68, best seen in Figure 7. This
glot-like hole includes opposed flat surfaces 70. The
front of these ears 64, and 66, as well as the larger
chamber of the hdusing’ portion 52, is closed by a front
wall member 72. At the ears 64 and 66, the front wall

Figure 2, an
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eyepi ece | enses 8 of one of tHhelnonocul ar scopes 76, as wll be
further expl ai ned. 2 8 APR 1987 Wds |nenti oned above, Figure 6 shows the IR 5
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screw 170 whi Ch also defines a pivot axis for this pivot nmenber 168. 10
The pivot nenber 168 is manual | y-pivotal between a position as seen in
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others. On Bheand 66, the central housing portion 52 defines a pair of
elongate {guide ways 78 (only one of which is wvisible in
the drawing Figures, and is -best seen in Figure 7) each
é.ligning with one of the ears 64 and 66, and extending
fore-and-aft on the housing portion 52, The pivotal
10 mounting structure for each. of the pair of monocular scope
portions 76 is that same, so that description of one will
suffice to describe both. Viewing Figures 2 and 7 in
conjunction, it is seen that the guide ways 78 are defined
by a pair of opposed depending ribs 80, each having an
15 angulated re-entrant surface 82 confronting the 1like
surface of the opposing rib to cooperatively form a
key-stone like cross section for the guide ways 78.
Slidably received in each of the guide ways 78 is the
key-stone like protrusion 84 of one of a pair of movable
20 knuckle members 86. The knuckle members 86 define a round
stepped hole 88 aligning with the slot-like hole 68 and
hole 74 of the respective ear 64 and 66. Viewing Figures
2 and 7, it is also seen that the ears 64, 66, and
respective knuckle members 86 each define a fespective one
25 of opposed planar surfaces 90 and 92..
Further considering the night vision monocular scopes
76, and viewing Figures 2, 4 and 5 in conjunction, it is
seen that each of these monocular scopes includes a
genérally cylindrical chambered body portion 94, and an
30 outwardly extending hollow ear portion 96. Within the
chamber 98 of each monocular scope 76 is disposed an image
intensifier tube module 100 (only one of which is visible
in drawing Figure 4). As those ordinarily skilled in the
pertinent arts will appreciate, these modules 100 each
35 include an image intensifier tube and a kilo-volt power
supply circuit encapsulated together. Forwardly of the
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houses a 'voltage step-up circuit 176, whi ch is depicted
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t he scopes 576,1ep8s 192vallows light from a night time scene to enter the

monocular scopes 76 and to be imaged on a photocathode

(not seen in the drawing Figures) adjacent to the front

surface of the module 100. Threaded axial movement of the

tubular housing portion 104 relative to the remainder of

10 the body 94 allows focusing of light from a distant night

scene on the photocathode of the image intensifier tube

module, thereby creating an image of the distant scene.

Rearwardly of the image intensifier tube modules 100, each

monocular scope body 94 threadably and sealingly carries

15 a cylindrical housing portion 106. These cylindrical

housing portions 106 each carry a respective eyepiece lens

108, only one of which is visible in drawing Figure 7.

Those ordinarily skilled in the pertinent arts will

recognize that in response to photons of light being

20 imaged on the photocathode of an image intensifier tube

module 100, a shower of photoelectrons is released in a

pattern which matches the image. Conventionally, these

photoelectrons are proportionally intensified by the use

of one or more microchannel plates to produce a much more

25 intense shower of electrons still matching the pattern of

the image at the photocathode. The intensified shower of

electrons is directed onto a phosphorescent screen within

the image intensifier tube, and produces an image in

visible light which replicates the image focused at the

30 photocathode. This visible light image is visible through

a window at the rear of the image intensifier tube module.

The eyepiece lenses 108 project the visible light images

from the modules 100 to the eyes of the user 10. Threaded

axial movement of the cylindrical housing portions 106 and

35 lenses 108 relative to the remainder of the bodies 94
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20 © ‘f(ﬂl(méﬁﬁﬁhﬁiggﬁ%& izﬁg;nd t he BNVD can be purged of noi st air
and back fill ed a dry gas {(gquch as dry nitrogen) .and sealed to
prevent fogging P8 aPRUIGEV nd and back filing may be acconpli shed
usi ng conventiopaj evacuation 'ﬁ and dry nitrogen back filling techniques.
Because the STOPEs V6 co @ cate wth the central housing
portion 52, thege scopes need,n be provitded with a purging fixture.
Only the central~nmouSing portion 52 is -

allows focusing of the projected image to match the vision

of the user 10. _
Further considering the monocular scopes 76, it is
seen in Figure 4 that the chamber 98 communicates with a
5 passage %10 defined in the ear 96. Further, this passage
110 communicates with a round hole transacting the ear 96.
Figures 3 and 4 in conjunction show that a stepped and
headed pivot shaft member 114 is received in the stepped
hole 88 of knuckle member 86, through the hole 112 of the
10 ear 96, and through the slot-like hole 68 and round hole
74 of each of the ears 64 and 66. More particularly, this
pivot shaft member 114 includes a head portion 116 which
is received into the stepped hole 88 of the knuckle member
86 and engages on a shoulder 118 of this hole. An O-ring
15 sealing member 120 is carried in a groove 122 of the pivot
shaft member 114, and sealingly engages the wall of hole
88 in knuckle member 86. .Similarly, an O-ring sealing
member 124 is carried in a groove 126 of the pivot shaft
member 114, and sealingly engages the wall of hole 74 or
20 76 in the respective ear 64, or 66. At the ear 96 of the
cylindrical body 94 of monocular scope members 76, the
opposite surfaces are stepped, as can be best seen in
Figure 4. An inner step carries an O-ring sealing member
128, while an outer step carries an polymeric friction
25 washer 130. These polymeric friction washers 130 engage
the opposing surfaces of the ears 74, 76, and knuckles 86,

as will be further explained.
Viewing Figures 2 and 4, and especially Figure 2, it
is seen that forwardly of the ears 75, 76, and on the
30 pivot shaft member 114, a pair of spring seat washers 132
engage the respective ear 74, 76, and sandwich a

Belleville spring washer 134, followed by a somewhat '

larger protective washer 136. These washers are captured
on the pivot shaft member 114 by a nut 138 threadably
35 engaging a thread portion.140 of the pivot shaft member
114. Over these washers and nut 138 is received a
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rotational with respect to the central body portion 52.

Thus, it will be appreciated that when the nut 138 is
drawn tight on pivot shaft member 114, the belleville
spring washer 134 is partially collapsed. This spring
washer provides for a nearly constant clamping force on
the polymeric friction washers 130 despite thermal
expansions and contractions of the various parts when the
binocular night vision device 18 iz used in differing
temperature conditions. Also, it will be understood that
the relative movement of knuckle member 86 along guide way
78 allows both the tightening of nut 138 on pivot shaft
member 114, as well as the thermal expansion and
contraction mentioned above, without these resulting in
excessive stresses or strains in the structure of the BNVD
18.

Further to the above, the polymeric friction washers
130 are preferably fabricated of a material providing a
dynamic coefficient of friction which is higher than the
static coefficient of friction. Preferably, the friction
washers 130 are fabricated from a material sold by LNP
Engineering Plastics, Inc., under the trade name Lubricomp
OBG. This material is believed to consist of a resin base
of polyphenylene sulfide, with an added blend of Teflon
(i.e., polytetrafluoroethylene) 'and silicone, in a
particular combination which is proprietary to the
material processor. However, the invention is not limited
to such particular material, and other materials may be
used to form the washers 130 within the scope of the
present invention.

Thus, the monocular scopes 76 may be pivotally moved
manually relative to the central housing portion 52
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individually about a pivot axis defined by the respective
pivot shaft member 114 in order to smoothly and precisely
adjust the interpupillary distance between these scopes to
the individual needs of particular users 10. That is,
5 because :the £friction washers 130 provide a dynamic
friction ‘which is greater than the static friction, and
this statiic friction level is set sufficiently high by
pre-load on the Belleville washer 134 to insure that the
scopes remain in any pivotal position selected by a user,
10 the tactile impression of pivoting the scopes 76 is very
smooth. This action of pivoting the scopes 76 does not
include the usual stick-slip action, which could interfere
with obtaining a precise match of the interpupillary
distance of the scopes and a user io. Instead, a user of
15 the BNVD 18 is able to obtain a precise interpupillary
adjustment. The scopes 76 can be pivoted in response to
a sufficiently high manually-applied force level, but stop
moving and hold a position as soon as the applied force is
‘below the dynamic friction level.
20 8till further, viewing Figures 2 and 4, it is seen
that the pivot shaft member 114, defines an elongate flat
146 extending from a location of alignment with the ear 96
of the cylindrical body portion 94 to a hole 148 which is
in alignment with the respective ear 74 or 76 of the
25 central housing portion 52. This flat 146 and hole 148 in
conjunction with one another allow an electrical cable 150
to extend from a chamber 152 of the central housing
portion through the hole 68 at the ears 64 and 66 and
through the hole 148 to pass along the flat 146 and into
30 the ear 96 of the respective monocular scope 76 to the
image intensifier tube module, as is seen in Figure 4. 1In
addition to providing power to the image intensifier tube
modules 100, the electrical cables 150 each provide power
to a respective light emitting diode (LED) indicator
35 (further described below), which is disposed within each
monocular scope 76 in a location in which it is wvisible
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tube nmodul es 100. IR illum nator LED

160, and indi 194 and 196 is provided. It will be recalled
from th ription ab vg that the |Eg|cator LED s 194 and 196 are
of differing colors, and are gi sposed one in each of t he nonocul ar
scopes 76 s -+ PeY.-Gan. seen t hrough t he eyepi ece | enses 108 when

il um nat ed. The indicatdr 10 LED s 194, 196 are different colors, and
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nunbered 4 anqu é?%f%& éhe y dff?erence between the scopes 76. As
5 will be further explained, the LED indicators within the
monocular: scopes are used to signal to a user of the BNVD
18 when a‘battery powering this device is low, and when an
infrared illuminator is in use. The LED’s are of
differing colors in order to alert the user by color which

10 function is being indicated to the user.
Further considering Figures 4, 5, and 6, it is seen
that the chamber 152 of central housing portion 52
substantially occupies both of the lobes 54 and 56. As is
seen in Figure 4, the portion of chamber 152 defined
15 within lobe 56 receives a control switch 154, This
control switch has a control shaft (not visible in the
drawing Figures), which sealingly extends externally of
the central housing portion 52 via a matching opening 155.
This control shaft carries a manually-operable control
20 knob 156, which is seen best in Figures 2, 3, and 4. &s
can be seen marked on the control knob 156 in Figure 2,
and as is illustrated by the arrowed numeral 158 on Figure
2, successive incremental rotary motions of the switch
knob 156 provides for functions of night vision "Of£f",
25 night vision ®"On", and night vision "On" with additional
infrared (IR) illumination provided by an infrared light
emitting diode (LED) 160 (best seen in Figure 6) sealingly
carried by the housing 52 in lobe portion 54 and directed
forwardly of the BNVD 18 through a sealed aperture 162.
30 Additionally, as is indicated by arrowed numeral 164 of
Figure 2, an alternative motion of pulling the knob 156
outwardly along the axis of the control shaft of sv}itch
154 and then turning this knob beyond the "night vision
on" Position to the same rotary position used for "IR On"
35 provides night wvision "On, with IR illumination in a
locked-on mode". In each case when IR illumination is
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a he!'¢entral housing portion 52 further carries a
spot-light lens 166 in a pivot member 168. The pivot
member 168 is secured to the housing 52 by a screw 170
which also defines a pivot axis for this pivot member 168.
10 The pivot member 168 is manually-pivotal between a
position as seen in Figure 2 against a stop lug 172, and

an alternative position seen in Figure 3 against a stop
lug 174. When the spot light lens 166 is not in front of
the LED 160, this LED emits IR light in a fairly broad
15 cone forwardly of the BNVD 18. This cone of IR
illumination allows area illumination and night vision
with the BNVD 18 without the need for visible illumination
which could reveal the user’s location to others. On the
other hand, when the spot light lens 166 is moved to the
20 pdsitionirin front of LED 160, a narrower cone of IR
illumination is provided. Thus, the user 10 may use the
BNVD 18 for such purposes as map reading without visible
illumination, and with a decreased risk of being detected
by others who may also have night vision devices.
25 Further considering Figures 4, 5, and 6, it is seen
that the other lobe 54 of the central housing portion 52,
in addition to housing the illumination LED 160, houses a
voltage step-up circuit 176, which is depicted
diagrammatically in Figure 6. This circuit will be
30 further explained below with reference to Figure S. In
view of the above, it can easily be appreciated that the
chamber 152 of the central housing portion 52 is also in
fluid flow communication with the chambers 100 of each of
the monocular night vision scopes 76. That is, just as
35 the electrical cables 150 extend from the central housing
portion 52 into the chambers 100 of the scopes 76, gas can
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reference voltage, which is applied to diode 196. {1} tihat
battery voltage drops below a certain |evel, t ﬁ ?%cg;yolgaewll
exceed the voltage being 5 supplied to the image é\ t upell nodul es
100. In -

follow this same path, and the BNVD can be purged of moist
air and back filled with a dry gas (such as dry nitrogen)
and sealed to prevent fogging. This purging and back
filing may be accomplished using conventional evacuation
5 and dry nitrogen back £illing techniques. Because the
monocular: scopes 76 communicate with the central housing
portion 52, these scopes need not be provided with a
purging fixture. Only the central housing portion 52 is
provided with such a fixture 177. The fixture 177
10 consists of a port 177a seglingly receiving a plug member
177b. The sealing relationship of the scopes 76 with the
central housing portion 52 and the fluid flow
communication of these components with one another insures
that the entire BNVD 18 can be purged of moist air and
15 back filled via the open port 177a in a single operation.
Thereafter with the plug 177b sealingly closing the port
177a, the BNVD 18 remains free of moisture and fogging
during its service life. |
Figure 5 shows that the central housing portion 52 in
20 1lobe 58 defines a singular cylindrical battery-recess 178
opening rearwardly on the housing portion 52. This recess
178 is sized to receive either a single single-cell 1.5
volt batﬁery, for example, a single AA-size carbon-zinc or
alkaline 1.5 volt single-cell battery, or single similarly
25 sized 3.5 volt lithium battery. At the bottom of the
recess 178, which is defined by and within the front wall
member 72, is disposed a conical contact spring 180. The
other battery contact 182 is carried by a battery cap 184
threadably carried on a threaded boss 186 of housing
30 portion 52. Outwardly, the cap 184 defines a headed
protrusion 188 to which is secured one end of a lanyard
190 securing at its other end to the housing portion 52
via a screw 192.
Turning now to Figure 9, a schematic of an electrical
35 ecircuit including a béttery (indicated by the characters
"1.5v", with its terminals indicated as "B-" and "B+")
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tube modules 100. IR illuminator LED 160, and indicator
5 LED’s 194‘7and 196 is provided. It will be recalled from
the description above that the indicator LED’s 194 and 196
are of differing colors, and are disposed one in each of
the monocular scopes 76 so that they can be seen through
the eyepiece lenses 108 when illuminated. The indicator
10 LED’s 194, 196 are different colors, and are illuminated
to indicate that the illuminator LED 160 is energized, and
to indicate that the battery voltage is low so that the
battery will soon have to be replaced, as was explained
above.
i5 Consgidering the switch 154, it is seen that the
switch contacts numbered 4 and 5 provide for night vision
in each of these switch positions. Correlated switch
contacts 9 and 10 provide for illumination of the LED’s
160 and. 194, with the former switch position for IR
20 illumination being of momentary-contact type, and the
latter switch position being reached by pulling outwardly
on the knob 156 to a locked-on position as was described
above. The voltage step-up circuit 176 includes a
regulated wvoltage control IC switching circuit 198.
25 Preferably, the IC circuit 198 is a Maxim DC-DC converter,
catalog number MAX 657. This IC circuit 198 switches
battery voltage to and from an inductor 200 in order to
provide a comparatively high "inductive kick" voltage when
battery voltage is removed from the inductor. The voltage
30 from inductor 200 is smoothed and rectified by capacitor
202 and zener diode 204 to produce a nominal 3 volt input
voltage for the image intensifier tube modules 100.
In the event that a battery is used which provides
more than a nominal 3 volt output, for example, a 3.5 volt
35 1lithium battery, then the zener diode 204 will limit the
output voltage provided to the image intensifier tube



23 ' "W claim 1. A binocular night vision device (BNVD)

conprising: a pai r of nonocular nigit vision scopes each having a
respec- tive one of a pair of inmage intensifier tube nodules, a cetral
housi ng portion carrying said pair of night vision scopes, said central
housi ng portion defining an outwadl y-opening recess configured to
receive a single battery providing the 22only source of power for said
pair of inmamge intensifier tube nodul es, said central housing portion
and said pair of image intensifier tube nodul es cooperatively defining
a cl osed

said centra
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reference voltage, which is applied to diode 196. In the
event that battery voltage drops below a certain level,
the reference voltage will exceed the voltage being
supplied - to the image intensifier tube modules 100. In
this event, the indicator LED 196 will illuminate to
indicate fto the user that the battery needs to be
feplaced.

While the present invention has been depicted,
described, and is defined by reference to a particuiarly
preferred embodiment of the invention, such reference does
not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is capable of
considerable modification, alteration, and equivalents in
form and function, as will occur to those ordinarily
skilled in the pertinent arts. The depicted and described
preferred embodiment of the invention is exemplary only,
and is not exhaustive of the scope of the invention.
Consequently, the invention is intended to be limited only
by the spirit and scope of the appended claims, giving
full cognizance to equivalents in all respects.
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wher ei n each of sald central housi ng portid aﬁ%’agtal d 06874 "of- Wﬁ@ﬁ%rar
ni ght vi sion scopes defines cooperating structure tof ‘adjusttably ==~
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tube modules, a central housing portion carrying said pair

5 of night :vision scopes, said central housing portion
defining an outwardly-opening recess configured to receive
a single battery providing the only source of power for
said pair of image intengifier tube modules, a single
voltage step-up circuit received in said central housing
10 portion receiving power from said single battery at a
first voltage and providing power to said pair of image
intensifier tube modules at a second voltage higher than

gaid first voltage.

2. The BNVD of Claim 1 wherein said battery is a
single-cell nominal 1.5 volt battery.

3. - The BNVD of Claim 2 wherein said battery is a
single AA:size battery.

4. The BNVD of Claim 1 wherein each of said central
housing portion and said pair of monocular night wvision
gscopes defines cooperating structure for adjustably
connecting pivotally one to the other.

5. The BNVD of Claim 4 wherein cooperating
structure for adjustably connecting said central housing
portion and said pair of night vision scopes to omne
another includes said central housing portion defining a

5 pair of outwardly protrﬁding ears, each of said night
vision scopes similarly defining a respective outwardly
extending ear congruent-with a respective one of said pair
of ears of said central housing portion, and a pair of

pivot shaft members each respectively received through a
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trudi ng ears,
respective outwardly extendi ng ear congruent W t

each of said night vision scopes sim |fiifly

said pair of ears of said central housi ng portio

ng“lumwmct ively received through

ntral housing poytion and
through the condrulnt®eal of one of said pair of ni
24 6. A binocul ar night vision device (BNVD) co
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pair
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respective one of said pair of ears of said central
housing portion and pivotally extending through the
congruent ear of one of said pair of night vision scopes.

6. 3:The BNVD of Claim 5 further including a pair of
sealing members each interposed between a respective one
of said pair of ears of said central housing portion and
the respective ear of a night vision scope, and said pair
of pivot shaft members each including sealing means for
pivotally and sealingly . engaging said ear of the
respective one of said pair of night vision scopes,
whereby a substantially closed chamber of said central
housing portion is communicated via said ears with a
substantially closed chamber within each of said pair of

night vision scopes.

7. The BNVD of Claim 6 wherein said central housing
portion defines a singular purge port, and said
substantially closed chambers of pair of night vision
scopes communicate with ambient only wvia said singular

purge port of said central housing portion, whereby said

pair of night vision scopes may be purged of moist air and
back filled with dry gas while said singular purge port is
open and aﬁre sealed from ambient when a plug member is
sealingly inserted into said purge port.

8. A binocular night vision device (BNVD)
comprising: a pair of monocular night vision scopes each
having a substantially <¢losed chamber receiving a
respective one of a pair of image  intensifier tube
modules, a central housing portion carrying said pair of
night wvision scopes and defining a substantially closed
cavity, each of said central housing portion and said pair
of monocular night vision scopes defining cooperating
means both for adjustably connecting one to the other and
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singl e vol tage step-up circuit

received in“3Said ntratr—housi ng poifti on

pai r of nbnocul ar ni ght vision scopes each havi ngza:

pai r of Tmage—intensifier—t ube nodul es, a cent r alibaSlEHY ‘
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portion and said pair vi st on scOpes defines cooperating
structure for &fkswdhisprich rﬁi’étﬁﬁﬂﬂ}lm Yy stlaqed sthamkeigye ot her; wherein
cooperating structure for adjustably connecting said central hou3ing

porition and said paj
housi ng por
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%glr of night vision scopes to one another includes
said central housing portion defining a pair of outwardly

said mnight wvision

each of scopes

protruding
similarly defining a respective outwardly extending ear
congruent with a respectiqe one of said pair of ears of

and a pair of pivot shaft

ears,

said central housing portiom,
members each respectively received through a respective
one of said pair of ears of said central housing portion
and pivotally extending through the congruent ear of one
of said pair of night vision scopes.

10. The BNVD of Claim 9 wherein said means for
communicating said substantially closed cavity with each .
of said substantially closed chambers includes a pair of
sealing members each interposed between a respective one
of said pair of ears of said central housing portion and
the respective ear of a night vision scope, and said pair
of pivot shaft members each including sealing means for
and engaging said ear of the

pivotally sealingly

respective one of said pair of night vision scopes.

11. The BNVD of Claim 8 wherein said central housing
portion defines an outwardly-opening recess configured to
receive a single battery providing the only source of
power for said pair of image intensifier tube modules, a
single voltage step-up circuit received in said central
housing portion receiving power from said single battery
at a first voltage and providing power to said pair of
image intensifier tube modules at a second voltage higher
than said first voltage.
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with é'réspective one of said pair of ears of said.cent+al~ 3dl portion,
and a pair—of pivot shaft menbers each respecti v J_i}f*ﬁﬁﬁﬁ_. Ugh a
respective one of said pair of ears of said centfa h and
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Vi sion sco
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bet ween a resp%ctﬁv@ ofe &f said pair of &ars of ilsdi.d—centrat—totsiing

portion and the respective ear of a night visionilscope,
pi vot shaft nmenbers each including sealing neans '

and said pdir of
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Vi si on scopes, {hereby a subsiantlally cl osed chanber of said central

housi ng porti

nglestedhi B tih-3ayelePaERPFR- a substantially cl osed

chanmber within each of said pair of night vision scopes. 7. The BNVD of

claim6 wherein sa
and said substantiafty

centi gl sRPSLR9cREL 99 URLLESS Balld"Pdte Y LO1
single AA-size battery. '
-4
14. :The BNVD of Claim 1l wherein said pair of pivot
shaft members each define a passage passing an electrical
cable between said central housing portion and the
respective one of said pair of night vision scopes, said

5 electrical cable carrying electrical power from said

single voltage step-up circuit to an image intensifier
tube module.

15. A Dbinocular night vision device (BENVD)
comprising: |
a pair of monocular night vision scopes;
each monocular night "visi-qn scope including one

5 of a respective pair of monocular housing portions each

having an objective lens and an eyepiece lense, each
defining.a substantially closed chamber therein, and each
having an outwardly-protruding monocular housing ear
defining a singular opening from said substantially closed

10 chamber therein:;

a pair of image intensifier tube modules
received respectively one in each substantially closed
chamber of said pair of monocular housing portions:

a central housing portion defining an outwardly-

15 opening recess and a substantially closed cavity, said

central housing portion further defining a pair of
opposite outwardly-extending central housing portion ears,
each one of said pair of ‘central housing portion ears
defining a respective opening from said cavity and

20 including means for pivotally coupling sealingly with a

respective one of said pair of monocular housing portions
at said monocular housing portion ear thereof to
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cl osed ‘chanbers of pair of night vision scopes communicate
anbi ent only via said singufar purge port of said central

with -

housi ng po d pai'r of night vision scopes may
be purged cl"mnlwnmmmuml)ack filled wwth dry gas while sai d
si ngul ar urge ‘pott” ks ppen and are scal ed from anbi ent when a
plug menber is seali ngly inserted into sai ¥ purge port.

8. A binocular night vision device (BNVD) conprising: a
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communicate said cavity of said central housing portion
with each substantially closed chamber of said pair of
monocular housing portions;

a voltage step-up circuit received in said
central housing portion cavity for providing power to said
pair of image intensifier tube modules, said recess being
configured to accept a single battery powering said
voltage step-up circuit, and means for electrically
connecting power from said battery to each of said pair of
image intensifier tube modules wvia said voltage step-up
circuit;

whereby said c¢entral housing portion both
pivotally carries and electrically powers said pair of
monocular night vision scopes with pivotal movement of the
monocular night vision scopes providing for interpupillary
distance adjustment.

16. The BNVD of Claim 15 further including a pair of
pivot shaft members each respectively received through a
respective one of said pair of ears of said central
housing portion and pivotally extending through the
congruent ear of one of said pair of night vision scopes.

17. The BNVD of Claim 16 including a pair of sealing
members each interposed between a respective one of said
pair of ears of said central housing portion and the
respective ear of a night vision scope, and said pair of
pivot shaft members each including sealing means for
gsealingly engaging said ear of said central housing
portion and said ear of said night vision scope.

18. The BNVD of Claim 15 wherein said recess is
configured to receive a single single-cell AA-type battery
of nominal 1.5 volt output.
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of said pprovitling a pair of monocular night wvision
scopes each having an image intensifier tube module;
providing a central housing portion, and using
said central housing portieon to carry said pair of night
vision scopes;
. pfoviding a battery recess on said central
housing portion, which battery recess is configured to
receive a single battery providing the only source of

' power for said pair of image intensifier tube modules;

15
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providing a single voltage step-up circuit
receiving power from said single battery at a first
voltage and providing power to said pair of image
intensifier tube modules at a second voltage higher than
said first voltage.

21. A method of making a binocular night vision

device (BNVD), said method comprising steps of:

providing a pair of monocular night vision
scopes each having a substantially closed chamber;

providing a pair of image intensifier tube
modules each received into one of said chambers of said
monocular night vision scopes; _

providing a central housing portion carrying
said pair of night vision scopes and defining a
substantially'ciosedfcavity, defining an outwardly-opening
recess on said central housing portion which recess is
configured to receive a battery providing power for said
imﬁge intengifier tube modules;

providing each of said central housing portion
and said pair of monocular night vision scopes with
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ears of $aid central housi ng portion and pivotally extendi ng

through one of said pair of night vision

e BNVD of cla said neans for communi cating
sal d substalmgullmm_lﬂggrﬂ;aw ty with each of said substantially
cl osed ch pair of sealing menbers each
I nt er posed beteen a respective one of salg pair of ears of said
central housing portion and respective ear of a night vision
scope, and sdid pair of pivot shaft menbers each i ncl udi ng
seal i ng neans dsYpétaPing | edd for adjustaBii RGnheIANY éhéakd ade Of
the respective ci?eer of 3' d pair of night vision scopes.

providing each of said central housing portion

and said pair of monocular night vision scopes with means

20 for communicatinéﬂsaid substantially closed cavity with

~each of said substantially closed chambers of said of said
pair of monocular night vision scopes.

22, A method of operating a binocular night vision
device (BNVD) having a pair of monocular night wvision
scopes each having an image intensifier tube module and a
central housing portion carrying said pair of night wvision

5 scopes; said method comprising steps of:
providing a single battery;
using said single battery as the sole source of
power for said BNVD; and
providing a single voltage step-up circuit
10 receiving power from said single battery at a £first
voltage and providing power to said pair of image
intensifier tube modules at a second voltage higher than
said first voltage.
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portion defines an outwardly-opening recess configured to

11. The BNVD of claim8 wherein said central

housi ng
recei ve a

single battery providing the only source of power for said pair of
i ntensifier tube nodules, a single vol tage step-up circuit received in

I mage

said central housing portion receiving pgver fromsaid single battery at

a first vol tge and providing power to said pair of inage intensifier
tube nodul es at a second voltage higher than said first '

10

15

Binocular Night Vision Device
and Method of Making and Using The Device

Abstract

A BNVD includes a pair of night vision monocular
scopes which pivotally and adjustably depend from a
central housing portion. The central housing portion and
the two night vision monocular scopes cooperatively define
a singular gas envelope, which allows the entire BNVD to
be purged of moist air and, back filled with dry nitrogen
gas to prevent fogging while requiring only a single
purging port. Further, the central housing portion
contains a single battery and a single voltage step up
circuit powering both image intensifier tube modules of
the two monocular night wvision scopes. . In order to
provide for interpupillary distance adjustment, the
central housing portion and each of the monocular night
vision scopes defines a sealed pivot mechanism which also
allows for electrical connection between the central
housing portion and each of .the night vision scopes.

Fig. 1
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12. The BNVD of claim 11 wherein said battery is a single-cell nom nal

1.5 volt battery. 13. The BNVD of claim 12 wherein said battery is a
single AA-si ze battery. 14. The BNVD of claim 11l wherein said pair
of pivot shaft menbers each define a passage passing an el ectri cal
cabl e between said central housing pokjpi on t he respec- tive one of
sai d pair of ggght vision scopes, ' }el cal _gécabl e carrying
el ectrical power omsaid sin \ 0 LD circggt to an inmage
intensifier tube module. J&, 15. ()75 %ght vVIsQn devi ce ( BNVD)
conpri si ng: a pair of nopoc : Vi n scopds; -, each nonocul ar
ni ght vi sion scope i?gl uc g/ respective pai:=xf nonocul ar
housi ng portions ' ogjzect ive | ens and anigXepi ece |ens,
each defi ni% S, CldBed chanber thereimn, "848 each
havi ng an outwardly-p g gyfar Jous- i ng ea_i-‘r':_?,.fiiﬁé;i ning a
si ngul ar openi ng from % T, tially cl osed ch:z_a.rﬁ:;’ 1At her ei n;
| \ Y :\\t,, ’ ‘ .:g_'«,'i:
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tivdy dne*in each substant i-al | y closed chanmber of said

monocul ar housing portions: = a central housing portion d
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fromsdid battery to each of said'bair of image inten- sifier tube

. nmodul es via said voltage step-up circuit; wher eby said central housing
portion both pivotally car- ries and electrically powers said pair of
nonocul ar ni ght vision scopes with pivotal novenent of the
nonocul ar ni ght vi sion scopes providi ng :§7nterpu- pillary distance
adj ust nent . 16. The BNVD of claim 15 turther including a pair of pivot
shaft nmenbers each respectivel | _ espective one of said
pair of ears of said central Hodg\n =N _and pi al ly extending
t hrough the congruent ear of e=pal Vi Si on scopes.
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to receive a single_lithid y off nom nal 5 vol t gutfput ah fn ,
—alternative to sai fj AA-type ry. 20. A nefpod of Hi ng aj{bjfnocul ar

28 *17. The BNVD of claim 16 including a pair of sealing nenbers each
i nt erposed between a respective one of said pair of ears of said central
housi ng portion and the respective car of a night vision. .scope, and said
pair of pivot shaft nmenbers each including sealing nmeans for sealingly
engag- ing said ear. of said central houstg%#gortion and said ear of said

1

ni ght vision sc . - Thé BNVD of cl 5 wherein said recess is
conf.i gur ed =& -alélngl e single-cell AA-type battery of nominal 1.5
vol t out put. 19. The BNVD of cl g 18 wherei ngfard refregs i s configured

ni ght vi sion devi cf
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(B\VD), said net I sing steps of: pro\fi di REPEAGEMENS SHBEGS u| a5G
ni ght ~ision scopes having an image i rjt BhBescription o pagedoauice paged .....
provi d| m‘ ‘ a ng portion, and using qaf@Clam(s) al : paged %5&5[)@(127
potti on E i r of night vision s bPesying(spr pagedi.ngtoapaged .....
out war dl y*opﬂem‘ng battery recess on said cqnr AbsthtiSi ngagedr.L.i. @ paged ..... :
whi ch battery recess is con- figur to regeive a single battery/{ Kﬁ'
provi ding the only source of power for saig | tens ? P
t ube modul es; coWeglaimig said central hourlwm%Fm “nglﬂ """"""""
pair of nonocul ar ni g&NWMMonW(BNVD)mmmH i&’ (aoP
cl osed chanber comMMpaicof midtovtlabi tmﬁacdpmahvh;gmmeportl -6
sai d -pair of night tveondof# .4 teisifier e modiles Hentral fﬁ@g""

ag

sealingly separated

T %Eﬁl Es@@sr ecess of
said central housi n%‘{{imgl ﬂ ' | | S| ng ﬁ%’gne -up circuit
received in said DS POt F‘wﬁ%mer and

recess conﬁguedtomccwe battery
onlysomeeofpowcforsudpurofmgeinﬁensm«mbe
modules, said central housing portion and said pair of image -
intensifier tube modules cooperatively defining a closed
- chamber separate from ambient and communicating within
) said central housing portion and said pair of image intensi-
fier tube modules and also sealingly separated from said
outwardly-opening recess of said central housing portion, &
single voltage step-up circuit received in said central hous-
ing portion within said chamber, said voltage step-up circuit
receiving power from said single battery at a first voltage
and providing power to said pair of image inteasifier tube
modules at a second voltage higher than said first voltage.

2. The BNVD of claim 1 wherein said battery is a
single-cell nominal 1.5 voit battery.

31‘thNVDofclaim2wha:emwdbattcry:samglc
AA-size battery.

4. The BNVD of claim 1 wherein each of said central
housing partion and said pair of monocular night vision
seopesdeﬁnaeoopcrahngs&ucﬂmefora@ustablyconnect—
ing pivotally one to the other.

§. The BNVD of claim 4 wherein cooperating structure
for adjustably connecting said central housing partion and

~ said pair of night vision scopes to one another includes said
central housing portion defining a pair of outwardly pro-
truding ears, each of said night vision scopes similarly
defining a respective outwardly exteading car comgruent
with a respective onc of said pair of ears of said central
housing portion, and a pair of pivot shaft members each
respectively received through a respective one of said pair of
cars of said central housing portion and pivotally exteading
through the coagrucat ear of one of said pair of night vision .
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recei ving power fromsaid single battery at a first
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6. A binocular night vision device (BNVD) comprising: a
pmofmonocmumghtﬁsionscopeseachhavmguwpec
tive one of a pair of image intensifier tube modules, a ceatral
housing partion carrying said pair of night vision scopes,
said central housing pcmon defining an outwardly-opcaing
recess configured to receive a single battery providing the
only source of power for said pair of image intensifier tube
moduies, 2 single voltage step-up circuit reccived in said
central housing partion receiving power from said single
battery at a first voitage and providing power to said pair of
image intensifier tube modules at a second voltage higher
dnnsudﬁrstvolnge whumnudxotsadcenmlhwdng
poction and said pair of moaocular night vision scopes

" defines cooperating structure for adjustably connecting piv-

otally oge to the other; wherein cooperating structure for
adjustably connecting said central housing portion and said -
pair of night vision scopcs to onc another includes said
ceatral housing portion defining a pair of outwardly pro-
truding ears, each of said night vision scopes similarly
defining a respective outwardly extending ear congruent
with a respective one of said pair of cars of said ceatral
housing portion, and a pair of pivot shaft members cach
respectively received through a respective one of said pair of
cars of said central housing portion and pivotally cxtending
through the congruent ear of one of said pair of night vision
scopes; further including a pair of sealing members each
interposed between a respective one of said pair of cars of -
said central housing portion and the respective car of a night

~ vision scope, and said pair of pivot shaft members each

including sealing means for pivotally and scalingly cngaging
said car of the respective onc of said pair of night vision
scopes, whereby a substantially closed chamber of said
central bousing portion is communicated via said cars with
a substantially doseddmnba'wmunudl of said pair of
night vision scopes.

7. The BNVD of daim 6 wherein said central housing

portion defines a singular purge port, and said substantially
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Vo[tage and providing power to said pair of inage intensifier tube
nodul es at a second vol tage hi gher than said first voltage. 21. A
met hod of nmaking a binocular night vision device (BNVD), said nethod

comprjsing st ‘ iidagpg @ pair of nonocul ar night vision scopes
each havi ﬂgﬂm muslmnml Il cl osed chanber; providing a pair of inmage

intensifier tube nodH ed eadch* recei yegl into one of said chanbers of -
sai d nonocul ar s - ni ght vi sion scopes; providing a central housing
portion carrying said pair af ni ght vi sion scopes and defining a
substantially cl osed cavity, defining an outwardly-opening recess on
sai d central ‘housing portlon whi ch recess is configured to receive
a battery providing pesRd of Ehﬁhnhﬂnﬁnﬁbdu|es
provi ding each of salmma:ohmfm &%pﬁ?ﬁkﬁﬁtﬂfmdcenﬂd

housing portion. wh pair of night vision scopes

nnybepquﬂnfuumn:mandbaﬂdﬂkﬂvnmukygmswhnc

said singular purge port is open and are sealed from ambient

when a plug member is sealingly inserted into said purge .
port.

8. A binocular night vision device (BNVD) comprising: a
pair of monocular night vision scopes cach having a sub-
stantially closed chamber receiving a respective one of 2 pair
of image intensifier tube modules, a central hoasing portion
carrying said pair of night vision scopes and defining 2
substantially closed cavity, each of said ceatral housing
portion and said pair of monocular night vision scopes
defining cooperating means both for adjustably connecting
one to the other and for communicating said substantially
closed cavity with cach of said substantially closed cham-
bers. :

9. The BNVD of claim 8 wherein cooperating measns for
adjustably connecting said central housing portion and said
pair of night vision scopes to one another includes said
central housing portion defining a pair of outwardly pro--
truding cars, cach of said night vision scopes similarly
defining a respective outwardly exteading -car congruent
with .a respective one of said pair of ears of said ceatral
housing portion, and a pair of pivot shaft members cach
respectively received through a respective one of said pair of
ears of said central housing portion and pivotally extending
through the congruent car of one of said pair of night vision

scopes.

. 10. The ‘BNVD of claim 9 wherein said means for
communicating said substantially closed cavity with cach of
said substantially closed chambers includes a pair of sealing
members each interposed between a respective one of said
pair of cars of said central housing partion and the respective
car of a night vision scope, and said paic of pivot shaft’
members cach including scaling means for pivotally and
sealmglyengagmg mdearoflhetespecuve one ofmdpur
of night vision scopes.
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pai r of monocul ar night vision scopes with cooperating means for
adj'ustably connecting one to the other; and . providing each of said.
central housjng portion and said pai r of nonocul ar ni ght vision scopes
wi th neans for comuni cating said substantially closed cavity with

ﬁgtrc]gcg}‘ afalnldgfslmmnmmmu:MLﬂﬁed chanbers of said of | sai d pair of

11. The BNVD of claim 8 wherein said central housing
portion defines an outwardly-opening recess configured to
receive a single battery providing the only source of power
forsudpurofmngemtenszﬁermbemodules,asingle
voltage step-up circuit received in said central housing
portion receiving power from said single battery at a first
voltage and providing power to said pair of image intensifier
tube modules at a second voitage higher than said first

lz.'l‘heBN'VDcfdmmllwlmunmdbaﬂuynsa
single-cell nominal 1.5 volt battery.
13. The BNVD of claim 12 wherein said battery is a single
14. The BNVD of claim 11 wherein said pair of pivot
shaft members cach define a passage passing an clectrical
cable between said ceatral housing portion and the respec-
txveoneofsaxdpurémghtmwnscopes said electrical
cable carrying clectrical power from said single voltage
step-up circuit to an image inteasifier tube module.
18. A binocular night vision device (BNVD) comprising:
a pair of monocular night vision scopes;
cachmonocuhrmgbtvisionscopemclndmgmcofa
respective pair of monocular housing partions each
having am objective lcns and an cyepicce leus, cach
defining a substantially closed chamber therein, and
cach having an outwardly-protruding monocular hous-
ing car defining a singular opcning from said substan-
tially closed chamber therein;

| \ o7 5P 198
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a pair of image inteasifier tube modules received respec-
uvdy onc in each substantially closed chamber of said
- pair of monocular housing. poctions:
. a central housing portion defining an outwatdly—opcmng
~ recess and a substantially closed cavxty said central
housing portion further defining a pmr of opposite
outwardly-extending central housing portion ears, cach
oae of said pair of central housing portion cars defining
a respective opening from said cavity and including
means for pivolzlly coupling sealingly with a respec-
tive one of said pair of monocular housing portions at
. said monocular housing partion car thereof to commu-
nicate said cavity of said central housing pctuon with
cach substantially closed chamber of said pair of
monocular housing partions;

" a voltage step-up cxrmxtrwexvedmsudccnu'alhousmg :
portion cavity for providing power to said pair of image
inteasifier tube modules, said recess being configured
to accept a single battery powering sadvoltagc step-up
circuit, and means for electrically connecting power
from said battery to cach of said pair of image inten-
sifier tube modules via said voltage step-up circuit;

whereby said central housing portion both pivotally car-

nsanddecmcanypowerssaxdpmd'monomlar

night vision scopes with pivotal movement of the

monocular night vision scopes providing for interpu-
distance adjustment.

16. The BNVD of claim 15 further inciuding a pair of
pivot shaft members cach respectively received through a
respective ope of said pair of cars of said céntral housing
paﬁonandvaoully exxendmg through the congruent ear of
one of said pair of night vision scopes.
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17. The BNYD of claim 16 incinding a pair of scaling
members each interposed between a respective one of said
pair of ears of said central housing partion and the respective
car of a night vision scope, and said pair of pivot shaft
members cach including sealing means for sealingly engag-
ing said ear of said central housing portion and said ear of
said night vision scope.

- 18. The BNVD of claim 1S wherein said recess is
configured to receive a single single-ccll AA-type battery of -
nominal 1.5 volt output.

19. The BNVD of claim 18 wherein said recess is
coufigured to receive a single lithium battery of nominal 3.5
volt output as an altcmative to said AA-type battery.

20. A method of making a binocular night vision device
(BNVD), said method comprising steps of:

providing a pair of moaocular night vision scopes each
~ having an image intensifier tube module;

providing a central housing portion, and using said central

housing portion to carry said pair of night vision
scopes; :
providing an outwardly opening battery recess on said
ceatral housing portion, which battery recess is con-
figured to receive a single battery providing the only
source of power for said pair of image inteasificr tube
modules; configuring said ceatral housing postion and
L. said pair of monocular night vision scopes to coopera-

R tively defining a closed chamber communicating within

wdcenu'alhwmgpahonandwdpm'ofmgxt
- vision scopes and separate from ambient and also

scalingly scparated from said outwardly-opening bat-
tery recess of said central housing portion;
providing a single voltage step-up circuit received in said

centrat housing portion and within said chamber and .

receiving power from said single battery at a first
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voltage and providing power to said pair of image
inteasifier tube modules at a secoud volitage higher than
said first voltage.

21. A method of making a binocular night vision device

(BNVD), szid method comprising steps of:

providing 2 pair of monoculac night vision scopes each
having a substantially closed chamber: -

providing a pair of image inteasifier tube modules cach
received into one of said chambers of said monocular
night vision scopes; -

providing a central housing portion carxying said pair of
night vision scopes and defining a substantially closed
cavity, defining an outwardly-opening recess on said
central housing portion: which recess is coafigured to
receive 2 battery providing power for said image inten-
sifier tube modules;

providing each of said central housing portion and said
pair of monocular night vision scopes with cooperating
means for adjustably connecting one to the other; and

providing each of said central housing portion and said
pair of monocular night vision scopes with means for
communicating said substantially closed cavity with
each of said substantially closed chambers of said of
said pair of monocular night vision scopes.




