.-1-7 DUAL MOUNTI NG ASSEMBLY FOR NI GHT VI SI ON SYSTEM BACKGROUND OF. THE -

| NVENTI ON Fi el d of the Invention The present invention relates to a night
visi-en system and rore particularly to a dual nounting assenbly for a

ni ghts vi sion systemusable i either a hel net-npwpted or a face

mask- nount ed configuration. Description of Related Art Ni ght vi sion systens
are commonly used by mlitary and | aw enforcenent personnel for conducting
operations in low light or night conditions. N ght vision systens are al so
used to assist pilots of helicopters -x-airplanes in flying at' night. Such
_ night vision systens either take the.form.of binoculars, Having :separate-
'eyepleces for each eye, or .nonoculars, having only a S|ngle eyepi ece.” A

ni ght vision systemintensifies t he anbi ent light to produce an i mage.
These systens require sone residual -Iight, such a noon or starlight, in

whi ch to oper atDUAITOUNTDINGt ASSBMBLY S FORt NEGHT WISTPN: S¥SAEYt vi si on
systemto produce an output'inage which is visible to the human eye. The
present generation of night vision systens utilize inmage intensification

t echnol ogi es to intensi f BACKS D OR|T INVENTEON i ght and. al so make
visible the light fromthe i nfrared spectrun1 The i mage i ntensification
process invol ves conversion of the received anbient |ight -2 into

el ectron patterns and projection of the electron patterns onto a phosphor
screen for conversion of the electron patterns into light visible to the
observer. This visible light is then viewed by the operator through a lens
provided in the eyepi ece of the system It is comon for opefators of night
vision systens to desire hands-free operation, in which binocular or
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Field of the Invention

The present invention relates to a night wvision
system, and more particularly to a dual mounting assembly
for a night vision system wusable in. either a
helmet-mounted or a face mask-mounted configuration.

Description of Related Art

Night vision systems are commonly used by military
and law enforcement personnel for conducting operations in
o low light or night conditions. ' Night vision systems are
(% also used to assist pilots of helicopters or airplanes in
flying at night. Such night vision systems either take
the form of binoculars, having separate eyepieces for each
eye, or monoculars, having only a single eyepiéce. -

A night - vision systen intensifies the ambient light
to produce an xmage. These systems require some residual
light, such a moon or starlight, in which to operate. The
ambient light is intensified by the night visioh_system to
produce an output image which is visible to the human eye.
The present generation'of nightjvision systems utilize
image intensification technologies to intenszfy the low
level of visible light and. also make visible the light
from the infrared spectrum. The image intensification
process involves conversion of the received ambient light



nmonocul ar systens can be nmounted to a mask worn on the operator's face. The-
typi cal face mask nounting assenbly conprises a bar or -rod having a
plurality of cushion plates attached thereto. The bar would partially
encircle the operator's race, and the cushion plates woul d press agai n3*
specific points on the face, such as the cheeks and the forehead. The bar
Is held to the face by use of a strap which waps around the head and
connects to the bar at two places. AL the center of the forehead portion of
the bar, a mount is provided which woul d ‘engage the binocul ar or nonocul ar
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nonocul thef operatox ‘s cface, and the cushion plates would prcss
against specific points on the face, such as the cheeks
and the forehead. The bar is held to the face by use of
a strap which wraps arocund the head and connects to the
bar at two places. At the center of the forehead portion
of the bar, a mount is provided which would engage the
binocular or monocular system. :

Face mask mounting is not always desirable, since the
mask interferes with the wearing of a helmet. If an
operator intends to wear a standard ballistic helmet, the
mask must be first adjusted to the operator's face priorx
to putting the helmst on. The operator first adjusts the
mask for alignment of the night vision system with the
eyes and then tightens the mask so that it remains in the
adjusted position. When the heluwet is put on the
operator’s head, the bulk and weight of the helmet
frequently interferes with the upper portion of the face
mask.  This forces the mask dowvnward relative the
operator's face, knocking the night vision system ocut of
alignment with the operator's eyes. The operator must
then readjust the masX to accommodate the weight and bulk
of the helmet. Alternatively, the operator can readjust
the helmet so that it rides higher on the head, and does
not interfere with the mask. However, this usage of the
helmet is dangerous for the operator, since it removes the -



Jo acconmmodate this, one type of pri.or art nounting assenbly utilizes a
pi voting systemin which the nonocular is pivoted fromthe left eye
posi:tton to the ‘right eye position. A significant problemwth this
confguration is that it is tinme-consumng to nove the nonocul ar from one
eye to the next. The nonocul ar nmust be readjusted in the new position to
accommpdat e the precise position of the operator' s eye. The distance
between an operator's eyes, kfown as the_inter-pupitiary distance (IPD)
varies with each person. In addition, tRe angle fornmed between the
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eyes, known as the inter-pupillary distance (IPD), varies

with each person. In addition, the angle formed between

the operator's head and the normal line of sight of the

operator's eyes, known as elevation, also tends to vary

'slightly with each person. Both of these dimensions must

be carefully adjusted so that the operator can comfortably

use the monocular system. While the time required to make

the configuration change and adjustment may be slight, it

could mean the difference between life and death of an

operator. S '
Monoculars which attach to center located mounting

assenblies have the additional problem of interfering with

the operator's use of the unaided eye. For example, it is

increasingly common for operators to use externally

mounted night vision monoculars, such as provided on a

veapon, in_addition to the face mask mounted monocular.

The operator would typically use the face mask mounted

monocular for one eye, and the weapon mounted monocular

for the second or unaided eye. In this configuration, a

high power, or telescopic lens would typically be used on

the weapon, and a unitary power lens used on the face mask

mounted systen. If the center mounted night vision

monocular obstructs too large a portion of the operator's

face, or extends too far in the direction of the unaided




nmount ed nonocul ar. Modther type of prior art nounting assenbly avoi ds using
a center nounting assenbly by providing a horizontal bar nounted to the
front of a face mask above the operator's eyes, to which a night vision
nmonocul ar i s attached. A | ocking screw hol ds the nonocul ar in a positYon
on the bar. The operator slides the nonocul ar along the bar to nove it from
proximty with one. eye to the second eye. This presents the sane problem
to the operator as experienced with the pivoting center nount, since each
time the position of the m)nocul ar T4~ changed, the operat or nust
~recalibrate t new osl.t-i.on.wi s-e | PD .and eI |onto
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the operator must recalibrate the new position with his
eye's IPD and elevation to effectively use the monocular.

Another problen with each of these mnounting
asserblies is that they can typically accommodate only the
use of an individual type of night vision system. If an
operator is utilizing a monocular system with a single
eys, and wishes to change to dual eye or binocular usage,
the operator must remove the monocular system and replace
it with a binocular type system. It would not be possible
to use two monocular systems simultaneously since there is
only a single mounting assembly. As described above,
replacenent of a first type with a second type would
generally require a readjustment of the mounting assembly
for aligrment of the replacement night vision system with
the operator's eyes. It also reguires the operator to
have available both a binocular and a monocular night
vision systemn.

An additional problem experienced by operators of
night vision systams is the temporary storage of the night
vision system when it is not in use. When removed from
the mounting assembly, it is common for night vision
monoculars or binoculars to be either stowed in a pocket
or pouch, or suspended from a lanyard which hangs from the
operator's neck. However, certain circumstances render it



-5- difficult for an operator to quickly |ocate the device and install it
inits operational position on the nounting assenbly. For exanple, if the
operator is in a crouched or reclined position, such as during

recoenai ssance, the operator-gay not be able to reftieve the device w thout
altering the position or maki ng unnecessary or extraneous novenents.
noreover, since a soldier's available storage space is so limted it would
be advantageous to provide alternative stowing methods for such night
vi sion' equipnent. Thus, it would be @&irable to provide a night vision
- syst-em whi-eh. coul d be ea5|ly and rapidly swi tched between an.operator's -
eyes. = ‘I'tdifficuls for: anroperatar| GOtWMdeO@%M$ revicennd for a
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an operator's eyes. It would be further desirable to
provide a mount'ing assembly for a binocular or monocular
to be used in conjunction with either the wearing of a
helmet, or in association with a face mask. It would also
be desirable to provide a mounting assembly for a night
vision monocular which enables rapid and  accurate
readjustment to accommodate an operator's individual IPD
and elevation. It would also be desirable to provide a
mounting assembly for a night vision monocular which’
leaves sufficient clearance for the simultaneous use of an
externally provided night vision monocular with the
unaided eye. It would also be desirable to provide a
mounting assembly for a night visjon system enabling the
simultaneous usage of two monocular systems to simulate a
binocular effect. It would also be desirable to provide
a2 nmounting assembly for a -night vision system which
enables the monocular to be temporarily stored when not in
use. - '
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Accordingly, .a principal object of the present
invention is to provide ‘a mounting assembly for a night
vision system which allows the night vision system to be
easily and rapidly switched from one eye to the next.



Anot her object of the present invention is to provide a nounting assenbly . -
for a night vision systemwhich can be used in conjunction with either a

hel met, or a face mask. Another object of the present invention is to
prOV|de a nounting assenbly for a night vision systen1mh|ch enabl es raprd
and accurate readjustnent to accommodate an operator's individual |1PD and

el evati on. Anot her object of the invention is to provide a nounting
assenbly for a night vision systen1 ich leaves sufficient clearance for

the sinultaneous use of an externalTY provided night vision systemfor. the
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al t er nateXternadlyi provided night wision system for the unaided A
eye.

Still another object of the invention is to provide
a mounting assenbly for a night vision system enabling the
simultaneous usage of two monocular systems to simulate a
binocular effect. '

Yet another object of the invention is to pz;ovide a
mounting assembly for a night vision system which enables
a night vision monocular t¢to be shifted to a
non-operational position providing the operator with an
uncbstructed view during daylight usage.

To achieve the foregoing objects and in accordance )
with the purpose of the invention, the dual mounting ._,
assembly for a night vision system comprises a mounting
frame having a first and a second receiving carriage each
configured to receive and secure a mounting plate affixed
to a surface of the night vision system. The carriages
are each selectively adjustable to vary the distance
between the operator and the eyepiece of the night vieion
system. The mounting frame is secursd either to the visor
of a standard ballistic helmet, as commonly used by the
United States Armed Forces, or to a face mask which can be
worn by an operator. |

In an alternative enmbodiment of the prasent
invention, the dual mounting assembly for a night wvision
systemn further comprises first and second receiving



I nvention, the dual nounting assenbly for a night vision systemfurther
“conprises f irst and second receiving -7- carriages which are

sel ectively adj.ustable to conpensate for the specific interpupillary

di g§ ance of the operator's eyes. Additionally, the.carriages are further

adj ustabl e to conpensate for 'the specific elevation of the operator's eyes.
I n accordance with another aspect of the invention, the night vision system
is provided with a pair of nmounting plates, each capable of being engaged
by a selective one of the carriages._.4ln this enbodinment, the. night vision
systemis a .nonocul-ar.. The nonocul ar.can either be nount-ed..by.engagenent -
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first onga%?iéhggg?g{rla‘?grﬂs‘éeégg,aggﬁv%)?yztr?g gerreﬁl@éfﬁb?k%d second Jyrount i ng
pl ate wi £prtthesspeaificcinvenpupillaxycdistanse of the ARATRtAR S the
oper at of g3e8y €S Ml IRANINA! Yehd Wart tlled | @ FUFIRG! ey uERaFe seCUr ed
to either’the first or secordd recelving carriage In a non-operational

posi t i ontoscenpensatenforotbeuspecific atevationef the iapergtonis
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.monocul ars,”“each of which are secured to individual ones of the receiving
carriages. TEhsadhedrdanese withbanethergaspeetsosn thedasankion o
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plate and a first receiving carriage for use by a first
one of the operator’s eyes, or by engagement of the second
mounting plate with the second receiving carriage for use
by a second one of the operator's eyes. Alternatively,
the night vision monocular can be secured to either the
first or second receiving carriage in a non-operational
position, such that the monocular does not obstruct _eithe.r
of the operator's eyes. The operator can also use a pair
of night vision monoculars, each of which are secured to
individual ones of the receiving carriages. This dual
usage enables night vision monoculars to simulate
binocular usage. i | ' _

. In yet ahother embodiment of the present invention
a nf{gat' vision  system is provided which comprises
an optical poftion for receiving and intensifying an
image, and a mechanism for mountin_g the optical portion in
either of two fixed positidns relative' one of an
operator's eyes. In the first fixed position, the optical
portion is @isposed relative the operator's eye such that
the operator can see the image when viewing through the
optical portion. In the second fixed position, the
optical portion is disposed laterally adjacent the eye soO
that the eye is uncbstructed.  The mounting mechanism
permits the optical portion to be rapidly switched between




optical portion. In the second fixed position, the optical portionis
di sposed laterally adjacent the eye so that the eye is unobstructed. The
nount i ng nechani smpermts the optical portion to be rapidly swtched

bet ween the two fixed positions. A nore conplete understanding of tRe
dual nounting assenbly for a night vision systemof the present invention
wll be afforded to those skilled in the art, as well as a realization of

addi ti onal advantages and objects thereof, by a consideration of the
foll ow ng detail ed description of s preferred enbodi nent. Reference wll

~ be. made ided ets of drawi-ngs .whi-ch vill -be first. described -
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a dual nounmngameemuéu andwhtaudinqnatorthmlduaxymnﬁﬁiq' xed to a
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i s a pegipet! QuscyiveaobrieAyit i ng assenbly for a night VI sion systemin
association with a hel net nounted confi guration.

BRIEF DESCRIPTION OF THE DRAWINGS ~

FIG. 1 is a pcrsﬁective view of a dual mounting
assenbly for a night vision monocular system affixed to a
face mask.

FIG. 2 shows the front of the dual mounting assenmbly
of FIG. 1, with a night vision monocular secured in
position for left eye usage.

FIG. 3 is a front view of the dual mounting assembly
of FIG. 1, with a night vision monocular secured in
position for right eye usage.

FIG. 4 is a front view of the mounting assembly of
FIG. 1, with night vision monoculars secured in position
for simultancous left and right eye usage. '

FIG. S is a front view of the mounting assembly of
FIG. 1, with the night vision monocular secured in the
non-operational position.

FIG. 6 shows the nounting assembly of FIG. 1 as
vieved from the top of the assembly.

FIG. 7 is a perspective view of a mounting assembly
for a night vision system in association with a helmet
mounted configuration. .

FIG. 8 is a front view of an alternative embodiment
of a dual mounting assembly for a night vision monocular
systen affixed to a face mask, permitting adjustment for
IPD and elevation. '



FIG ais afront view of an alternative enbodi nent of a dual nounting
assenbly for a night vision nmonocul ar systemaffixed to a face mask,
perm'tting adjustnent for |IPD and el evati on. -9- FIG .91is a partial
cut-away top view of the alternative nounting assenbly of FIG 8, taken
t hrough the section 9-9 of FIG 8. FIG 10 is a cutsiaway view of an
internal portion of the alternative nounting assenbly of FIG 8, taken °
through the section 10-10 of 'FIG 9. FIGgell is a cut-away view of

anot her internal portion of the alternative nounting assenbly of FIG 8,
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sel ectively nmani pul ated so as to perfectly f|t any partlcul ars operator. At
the opposite end of t » : A EaTe  WAVACT: e objective

| eRss 14 i s provided.
- Law enforcement and military forces eperati.ng during

conditions of near or total darkness have a critical need
for lightweight, rugged night vision systems designed with
human factors in mind. Referring first to Fig. 1, there
is shown a night vision monocular 10. The monocular 10
has an optics portion, shown generally at 20, and a
control housing, shown generally at 30. The control
housing 30 contains the circuitry necessary for powering
and controlling the optics portion 20.
The optics portion 20 is generally c¢ylindrical in
shape, and comprises an eyepiece 12, an objective lens 14
,_ and an intermediate sleeve portion 24. The eyepiece 12
L has a bellows 28 which is shaped to fit against the
operator's face, providing a darkened shroud around the
operator’s eye. The bellows 28 is formed from a flexible
material, which allows the eyepiece to be selectively
manipulated so as to perfectly £fit any particular
operator. At the opposite end of the optics portion 20
from eyepiece 12, the cobjective lens 14 is provided.
The control housing 30 has an interconnection surface
34 which mates with the optics portion 20, a first
mounting surface 36, and a second mounting surface 3s.
The first mounting surface 36 is clearly visible in FIG.
1. Although the second mounting surface 38 is hidden in
that view, both mounting surfaces are shown in the front




The control housing 30 has an interconnection surface 34 which mates with
the optics portion 20, a first nounting surface 36, and a second nounti ng
surface 38. The first nmounting surface 36 is clearly visible in FIG 1.

Al t hough the second nounting surface 38 is hidden in that view, both ™
mounting surfaces are shown in the front views O [IGS. 2 through 5.
Each o the first nounting surface 36 and. the second nounting surface
38 are substantially flat and provi @ggsn attachnment point for nounting
plates 72 and 74, respectively. As will be further described bel ow, the

- use of theriews noﬂnl‘l'cg.plaatﬁircugh:oslt r oEakchu ofn ghiad ﬂ:lattenouhtimunti ng -

o econa. Bl Re 6T EAYnR, apdindoabliRuig RplRUEL, gl 38 02, O

10 to be wshstantially ZLlasltand prpwgao an sttachaenti milsacnocf t he
first rmu %@d heayRf C rﬁh}%\?ﬂi e 7 r cal, and
are genera y tra?,)l ?m |n§shape 9?f‘ney edc a‘f/ueﬂ flf%ta e and a

second eddeudh sceniRed cbelownc the 88 08f the %l!@ﬁmj NGThe
e_dges 82 %Ms 361? SSﬂﬁi'ahJ l&oﬁ%‘iﬁbe‘iosﬁniﬁlii THS Forun g 'éﬂethwm ch

w |l be described bel errredl ortlgﬂiof nmoynt | ngﬂﬁyg&e 72 has a
depr essi ofORE § ﬂrar‘e R i Bd for

seculrl ng iplate ﬁa;rb&ga mundlpbgwteﬁrub];ﬁgbdmtﬁ@ platéi 78.screw 78
U0 SCHET i iRes HERdL el Sotbmhint o L4 e [RHRALIR AYERRESR®
mount i ng desgtrioy i]ﬁiqutthpopcenﬁhqurattom.on The nountifng assenbly 210
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whi ch recaiountingaiplatenot4t i avescidenticsl, Baandd ate rgenextapdyti on 218
I's a chanRglapezeidal in shape. They each have a first edge 82 and

a second edge 84 which converge in the direction of the

eyepiece 12. The edges 82 and 84 are generally beveled so

as to engage a carriage, which will be described below.

An intermediate portion of mounting plate 72 has 2

depression 76, which provides an area. for the mounting

screw 78 and for securing by the carriage, as will be

describad below. The mounting sorew 78 snugly secures the

mounting plate 72 to the first mounting surface 36.

Referring still to FIG. 1 and also to FIG. 6, there

is shown a dual mounting assembly 210 of the present ~

invention. The mounting assenbly 210 has a substantially et

straight support arm 212 having a first end 214 and a

second end 216. The center of the support arm 212 has a

raised portion 218 which receives a pair of wmounting

screvs 219. Behind the raised portion 218 is a channel

portion 217, which permits the use of a head strap 186,

vhich will be further described below. The mounting

screvs 219 permit the support arm 212 to be sscured to

either a helmet mount, or a face mask mount, as will be

further described below. The support arm 212 ig made of

a lightweight metallic material, such as aluminum, and is

provided with a non-reflective black oxide coating.

At sach of the first end 214 and the second end 216, -



portion 217, which permts the use of a head.strap 186, which wll be
further described below. The nounting screws 219 permit the support arm
212 .to be secured to'either a helnet nount, or a face nask nount, as will
be fw'ther described bel ow. The support arm 212 is nade of a Ilghtwel ght
metallic material, such as alumnum and is provided wth a non-reflective
bl ack oxide coating. At each_of the first end 214 and the second end 216,
a carriage assembly 220 and 521 is provi dffa. respeé‘ ‘vely. The two carriage
assenbl i es 220, 221 are identical, and th&"fol I ow ng descri ptlon of
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mounting plates 72, 74 to carriage 22 Release button
196 retracts the locking member 194 against 'its bias to
allow the mounting plates 72, 74 to be removed. The
ca_rriage 220 is carried by parallel guide bars 222 and
222, The facing portions of the guide bars 222, 222°'
have a sawtooth track 224 which allows the carriage 220 to
be incrementally positioned in the zadial direction
relative to the operator's face. Track control buttons
226 are provided on either side of the carriagé 220 to
enable the carriage to be freely manipulated along the
guide bars 222, 222'. When the desired radial position is
achieved, the operator will _z_';elease track control buttons
226 to-lock carriage 220 in the desired portion.

It is anticipated that the mounting assembly 210 be
secured to either a face mask 180, or a helmet mount
110. The face mask 180 is shown in FIGS. 1 through 5, and
comprises a frame 182 which partially surrounds the
operator's face, and a plurala,ty of mask plates 184 wvhich
pivot from the frame and press against specific point on

" the operator's face. The mask 100 is held to the
operator's head by use of head strap 186, side straps 206
and 206' and chin strap 204. The face mask 180 has an
attachment point at the center forechead ﬁor_tion which is
adapted to receive the mounting screws 219 of the mounting



secured to either a face mask 180, or a helnet nount 110. The face mask
180 is shown in FIGS. 1 through 5, and conprises a franme 182 which
partially surrounds the operator's face, and a plurality of nask plates 184
whi ch pivot fromthe frane and press against specific point on the -
operator's face. The mask 100 is held to the operator’'s head by use of
head strap 186, side straps 206 and 206' and chin strap 204. The face nask
180 has an attachment point at the cagper forehead portion which is adapted
to receive the nountjng screws 219 of the nounting -12- assenbly 210.
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shape by known machining methods. The frame 112 is also
made of a lightweight metallic material, such as aluminunm,
and is provided with a non-reflective surface.
To hold the helmet mount 110 to the ballistic helmet
170, retainer cushion clamps 120, rear strap 148 and side
straps 144 and 144' are provided. The cushion clamps 120
pivotally engage sleeve clamps 124 which frictionally
attach onto frame 120. The sleeve clanps 124 can be slid
along frame 112 to a desired spot. The cushion clamps 120
are gsnerally U-shaped having an opsn portion adeguate to
engage the visor edge 172. The cushion clamps 120 firmly
grip frame 112, yet can be moved to alternative positions ~r
quite aasily if readjustment is necessary. The operator
would typically space four retainer cushion clamps evenly
along frame 112 to engage visor 172 of the helmet 170.
Since the cushion clamps 120 are easily manipulable along
frame 112, an operator can optimally position them to
ensure that frame 112 is snug.
To further secure the helnet mount 110 to the helmet
170, side straps 144 and 144', engage frame 112 and extend
upwvard along the surface of the helmet to a center joint
position, where the side straps join with the rsar strap
148. The rear strap 148 extends backward along the back
of the helmet 170, and catches the rear edge of the



grip frame 112 , yet can be noved to:alternative positions quite easily if
readj ustnent is necessary. The operator would‘typically space four retainer
cushi gn cl anps evenly along frame 112 to engage visor 172 of the hel net
170.~8i nce the cushion clanps 120 are easily mani pul able along franme 112,
an operator can optimally position themto ensure that franme 112 is snug.-
To further secure the hel nmet nmount 110 to the helnet 170, side straps 144
and 144', engage frane 112 and extend up@@=d al ong%¥he surface of the

hel met to a center joint position, where the side straps join with the rear

strap. 148-. helnebs st I%p-should: deisappaxeatd thakg STRNGdEHf wondd
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carriage assenbly 221. Conversely, for the operator's right eye,
the second mounting plate 74 would engage the carriage
assembly 220, as shown in FIG. 3. In either
configuration, the housing portion 30 would be positioned
near the periphery of the operator's face. It should be
apparent that this would leave ample space for the use of
an external night vision system with the unaided eye.

In the non-operational usage, the first mounting
plate 72 would instead be .engaged with the carriage
assembly 220, or the second mounting plate 74 with the
carriage assembly 221. This usage is shown in FIG. 5,.

_. with the night vision monocular 10 stowed to the right of

> the operator’'s right eye. In this configuration, the
“optical portion 20 would fall beyond the periphery of the
operator's face leaving both eyes unobstructed. However,
should the operator desire the night vision monocular 10
to be returned into usage, the operator can readily
disengage the monocular 10 from the non-operational
position and reengage it in either of the carriage
assemblies 220, 221 for use with the desired eye.

It should be further apparent that two night vision
monoculars 10 can be simultaneously used, with a first
‘mounting plate 72 of a first monocular 10 engaged with
carriage assembly 221, and a second mounting plate 74 of
a second night vision monocular 10 engaged with carriage



assenbly 220, or the second mounting plate 74 with the carriage assenbly
221. This usage is shown in FIG 5,. with the night vision nonocular 10
stowed to the right of the operator’ S ri ght eye. In this conflguratlon
the optical portion 20 would fall beyond the periphery of the operator™s
face | eaving both eyes unobstructed. However, should the operator desire
the night vision nonocular 10 to be returned into usage, the operator can
readi |y disengage the nonocul ar 10 fre@#t+he non-operational position and
reengage it in either of the carriage assenblies 220, 221 for use with the
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upper l1lid 248. In the preferred embodiment, the upper 1lid

248 is integrally formed with the back support brace 244

80 as to improve its rigidity.

Suspended Dbelow the housing 246 are a pair of
carriage supports 252 and 253. Each of the carriage
supports 252, 253 are intricately formed with a2 lateral
brace 254, 255 which extend outwardly relative the housing
246. Each of the lateral braces 254, 255 secure to
respective ones of the carriages 220, 221. As
substantially described above, the carriages 220, 221 are
intended to secure to the mounting plates of the monocular o
10. A knob 256 is provided on an end of the housing 246 ~
which can be used by an operator to adjust the distance
between the carriages 220, 221 so as to compensate for the
interpupillary distance (IPD) of the operator. At an
.opposite end of the housing 246, an elevation leaver 258 is
provided. The slevation lever 258 enables the operator to
adjust the elevation of each of the carriages 220, 221 to
compensate for the 1line of sight of the particular
ocperator's eyes.

Referring to Figs. 9 through 11, there is shown the
interior of the housing 246. Axially joined to the knob
256 is a rod having a first portion 261 and a second
portion 262 combined by a center joint 263. Each of the -



brace 254, 255 which extend outwardly relative the housing 246. " Each of

the lateral braces 254, 255 secure to respective ones of the carriages =~

220,. 221. Anr substantially described above, the carriages 220, 221 are
i ntended to secure to the mounting plates of the nonocular 10. A knob 256
is provided on an end of the Housing 246 which cani'be used by an operator
to adjust the distance between the carriages 220, 221 so as to conpensate
for the interpupillary distance (IPD) of-%ge oper at or . At an opposite end
of the housing 246, an elevation |lever 258 is provided. The el evation |ever
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prectse carriage supports 252, 253 to move towards each other. It
should be apparent that this inward or outward movement
would enable a monocular 10 suspended from a selected one
of the carriage 220, 221 to be adjusted to a precise
location relative the operator's eyes.

As shown in the cut-away portion of FIG. 9 and in
Fig. 10, a plurality of rotation members 272 are provided
within the housing  246. The rotation members are
generally cylindrical and rotate within formed cavities
278 of the housing 246. The threaded rod portions 261,
262 extend through the rotation member 272, however, they
are offset within the members as best shown in FIG. 10.
The elevation lever 258 mounts to an end of the threaded
rod 261 and also joins to a elevation bar 274. The
elevation bar 274 also passes through the rotation menmbers
272. Each of the -carriage supports 252, 253 have hook
portions 265 which engage a pivot rod 268, as best shown
in FIG. 11. Manipulation of the elevation lever 258
causes rotation of the rotation members 272 further
causing the carriage supports 252, 253 to pivot about the
pivot rod 268. This pivoting of the carriage supports
252, 253 results in a change of elevation of a night
vision monocular 10 mounted to a8 selected one of the
carriages 220, 221.



| ocation relative the operator's eyes. As shown in the cut-away portion of
FIG 9 and in Fig. 10, a plurality of rotation nenbers 272 are provi ded
within the housing 246. The rotation nenbers are generally i
cylindrical and rotate within formed cavities 278 of the housing 246. “he
t hreaded rod portions 261, 262 extend through the rotation nenber 272,
however, they are offset within the nenbers as best shown in FIG 10. The
el evation |l ever 258 nounts to an end-Qg~t he threaded rod 261 and al so joins
to a elevation bar 274. . The elevation'bar 274 al so passes through the
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a confi gunmountingyasgembiy.cceilnstpad,  the present invention is
intended to comprise a configuration having the receiving
carriage or carriages secured to the control housing, and
the nmounting plate provided on the mounting assembly.
Also, it is anticipated that the mounting assembly be
secured to other types of protective headgear, such as
worn by pilots. The mounting assembly could alsc be
operational when secured to equipment detached from the
operxator, such as to a weapon or weapon mounting platform.
The carriages can also be used to secure other types of
equipment besides night vision egquipment, such as daylight
scopes or face protecting screens.

The present invention is further defined by the

following clainms:



carriage or carriages secured to the conffd{ housi ng, and the nounting

" plate provided on the nmounting assenbly. Also, it is anticipated that the
mounti ng assenbly be secured to other types of protective headgear,, uch as
worn;by pilots. The nounting assenbly could al so be-eperar‘onar——”en

secured to equi pnent detached fromthe operator, _such rm“ﬁe
weapon nounting platform The carriages can al so be u E“‘m“ﬁl“mm

types of equi pnent besides night. vision equi pnment, such ar dayl fght sScopes
or face protecting screens. The present-z7wvention is further defined by the

_follomnng clainy - -17- CLAIM5.What is clained is: 1. A ni-ght vision. -
"system. conpr|5|ng an optlcal portlocmmznswnrol housi ng affixed to sald

optical portion havi a first and a second nounting surface, a first

mounti ng plﬁhéiyaﬁeéiélmﬁéﬁié#flrst surface, and a second nounting plate

affixed to said second surface; a nounting assenbly having a first and a

second carri age, Jeachkﬁnxghtist1¢ag835bemngcgm9rngan§d to receive either

sel ected one of said l§#€¥b£& gftggﬂ means for securing said selected
l €,

mounting plate within said carri means for attachjng said nounting
assenmbly to an operat &' somga@l 2housiing npgEdxedsi b SakEmaptigat m 1,

wherein sai dPEﬂEH'Hhé?ﬁﬁ”ﬂ”ﬁ&f&@péhéeé 8eTHPRR0 oudtn %M&&dtélrét end
and a second end, said fiTst carrlage provi ded .at said first end and said

second carritdgStomanntdnapkake attixadete. said f?ﬁ§tnﬁﬁﬁﬁaﬁ%ﬂ(ﬁp ystem
of daim 2, avicRind mounting plate affixed to ‘said second surface;

" a mounting assembly hav1ng a first and a second
w carriage, each of said carriages being configured to
receive either selected one of séid:mQunting plates and
means for securing said selected mounting plate within
said carriage; and
means for attaching said mounting assembly to
an operator‘’s head. o

2. The night vision system of Claim 1, wherein_said'
mounting assembly comprises a support arm having a first
end and a second end, said first carriage prov1ded at saiag
first end and said second carrxage provided at sald second
end.

3. The night vision system of Claim 2, wherein:

each of said first end and said second end have

a pair of parallel support bars extending outwardly

relative the operator from the respective ends, each of

said bar pairs having a sawtooth track disposed thereon;

: 'whereby, said carriages travel on said support

bars and cooperate with said track to remain secured in a
desired position. |

4. The night vision system of Claim 3, ﬁherein said
attaching means further comprises: .

a frame conforming in shape to a visor of a

helmet worn by said operator, and carrying said mounting

assembly in a central portion of said frame, said frame



each of said first end and said second end have a pair. of parallel support
bars extending outwardly relative the operator from.the respecti ve ends
each of said bar pairs having a sawtooth track di sposed thereon;

said carriages travel on said support bars anﬂmmﬁmwmm sai d track to
remain secured in a desired position. 4. The temof Caim
3, wherein said attaching neans further conpri Ses-: 'a f'rafe Conforni ng in
shape to a visor of a helnet worn by said operator and carrying said
nmounting assenbly in a central porti-a8-of said frane, said frame - 18-
bei ng secured to.said hel net. 5. The night. vision systemof claim3,

- wherei n dEihdgigenired masaxduhelhuetcorrprl ses: a frame partially

surroundi ng the operator's face, a plurality of mask pl ates carried by said
frame and pressing against specific points of the operator's face, and a
strap affixed %o s&Fhie night aisdop mysten off Ceim 3y W*Faﬂ%’-éarryl ng

said nou rﬁé## aﬁﬁ r R of said franme; whereby, said
mask canq*b%ﬂlfQ= %i |x2fj ?% éb ?%t&gre s head b |ntent|onal ti ghtening
of said strap. 6. ea|/frmud gh@lﬁﬁ-sil ¥ Saresandingigths AR$XAFOHOPti on and
a control alwsw ﬁ’zfal t fiﬁf% ;ﬁ?ﬁ‘e@i di?’ﬂba”b agaDd Nt adie 2gRQND! Y

ate

conpri si ng: unt| to a- surface of said cgntrol

housi ng; RFeasing tagﬂima vEpgcitic points oL dhe\PRIFALOX 18 (k8C@arri age
provi ded gig Sgi Gstrdp! ¥ ¥ixdddtd Seapad d 2ge rxomdsdntysabé second.

end. and rreans for écurl ng sai g'% unt | ng ate within eilher selected one
of said Re Q@essa&ddframe carrying said mounting assembly in a

central portion of said frame; ,,,
whereby, said mask can be firmly agfixed to the
operator's head by intentional tightening of said strap.

6. In a night vision system having an optical
portion and a control housing affixed to said optical
portion, a mounting assembly comprising:.

a mounting plate affixed to a- surface of said
control housing;

a support arm having a first and a second end,
a first carriage provided at said first end, and a second
carriage provided at said second. .end. and means for ]
securing said mounting plate within either selected one -
of said carriages; and

means for attaching said mounting assembly to an
operator's head.

7. The mounting assembly of Claim 6, wherein:
each of said first end and said second end have
a pair of parallel support bars extending outwardly
relative the operator from the respective ends, each of
said bar pairs having a sawtooth track disposed thereon;
vhereby, said carriages travel on said support
bars and cooperate with said track to remain secured in a
desired position.

8. The mounting assembly of <_:1aim 7, wherein said



means for attaching said nounting assenbly to an operator' s head. 7.
“mounting assenbly of Caim6, wherein: each of said first erﬁ*&ﬁddm d

second end have a pair of parallel support bars extendi
relgl ve the operator fromthe respective ends, each of @ﬂ”émlﬂ
having a sawtooth track di sposed t her eon; whereby,. 'sai d carei a m on
sai d support bars and cooperate with sai d track to remain secured in a*

desired position. 8. The nounting asse_[’ig,y of Claim?7, wherein said
-19- attaching neans further conprises: a frane conf'orrri ng in shape to a

visor of a hié %{‘?ﬂéng §a% Rer? prigdegtal rying sai d mounti ng

.assenbly I n |on sal ane said frame being secured to
said helnmet. 9. The aolftang agncmmﬁnt afhape Wieerai Visex eft £hing

means furthey fﬂnggrk%?g‘[ gg g %3@&.)/ ?ﬁl,gne 7 PHg tbg;ﬁpﬁ‘dﬁ;{ﬁ;;ﬁgf ace,

apluralltyo carrie sald

d_pressin g
specific poﬁﬁ%ebbll'hé»!brﬂar%bFr%lfReEt igndof & %‘Fﬂ‘?ed 3&333%% ane

at a plural ipging ggbﬁggd &9 gafigamRI&RY.yi Nng said nounting assenbly in a
central portlon of said frame; whereby,.said mask can be firmy affixed to

the operator's head by intentional tightening of said strap. 10. The
nmount i ng assenbl ygof Q‘hbmbunfdierqéla‘ammﬁwmoclamnﬂswherﬁm faatkd a

mount | g as ARERGAUNIRERRS, TUbPBEl, FABRETEREI: Yl ofon systomis a |
nmonocul ar, and said rma.ocftmecmrlﬁas‘léwrsurrouadingr the doperatar® i age
for use witheg.Li ritpfﬂfaﬂt§h&%ﬂftﬁaﬁfy&fzrﬂd 'y SAIh ¥l ana
' pressing against specific points of the operator's face,
and a strap affixed to said frame at a plurality of
points, said frame carrying said mountinq assembly in a
central portion of said frame;

' whereby, said mask can be firmly affixed to the
operator's head by intentional tightening of said strap.

- 10. The mounting assembly of Claim 7, wherein said
support arm is formed from a 1ightweight metallic material
having a non-reflective surface. '

_ 11. The mounting assembly of Claim 7, wherein said
night vision system is a monocular, and said monocular can
"~ be secured to either said first carriage for use with a
first one of the operator's eyes, or to said second
carriage for use with a second one of the operator's eyes.

12. The mounting assembly of Claim 11, wherein said
monocular can be secured to either of said first carriage
or said second carriage in a non-operational position in
which both of the operator S eyes are unobstructed by said '
monocular. -

13. The mounting assembly of Claim 7, wherein said
night vision system comprises a first and a second
monocular, and said first monocular is secured to said



carriage for use with a second one of the operator's eyes. 12. The
nmount i ng assenmbly of Crai m 11, wherein said nonocul ar can be secured to

ei t her of ' ' gpoe or said second carriage in a hon-operational
position |F|I§“l“lmmum“mhe operator's eyes are unobstructed by said™
nmonocul ar. . C e mount I*ng. assenbly of Claim 7, wherein said night vision
system conprises a first and a second nonocul ar, and said first nonocul ar
Is secured to said -20- first carm2®ye for use with a first one of the
operator's eyes while said second nonocul ar is secured to said second

carri age fHirskeccarciagestornuserieith ahtivetronerof thesoperstorys said
first d | 134 Y ' t

bi nocur ar Y Wh T8 Wdid eddiiy yorpdidd:’ 16°UBlc- 8 tor 88110 spbthe © ©
wherei n s FAFTHAGE | SRF 18Q WAth & mecond; onecefii the ARATALST! S PYES)

ma_ngal 'é rotatable rege%-aaﬁlt,askmbzmwdua e_egem ﬂdnbeuawwlbsaiTg rod,
said rod casr sai irst, carriage and said secopd carriage. : e

ni ght vi si%ﬁ“ﬁggﬁﬁﬂﬁlﬁ éﬁﬁhﬁ"% eiﬁgm‘éﬁ?ﬁer(ﬂj ggp?ﬁ@ll onpis a
first threofigpfionogystemand a second threaded portion joined together at a
center portion, each of said first threaded portion and said second

t hreaded portion having threads which spiral in directions substantially
opposite to eachd ot hFThe night ceisiawyaysten bf Claim 1jevherbinagaddbor e,

Cotati on owPhhy FRaelLs i C00E 0y Cafear’ hERs L8] ARG TR,
apart rel aangally rotatablexodaarsd a knobi axiallyaconnetted %o 8pposI te
direction &auSEw swid L, 'SR Yol BR¥EyingPEd3acetPst! Bakriage and -

said second carriage.

1S. The night vision system of Claim 14, wherein:

said rod further comprises a first threaded
portion and a second threaded portion joined together at
a center portion, each of said first threaded portion and
sald second threaded portion having threads which spiral
in directions substantially opposite to sach other;

said carriages further comprise a threaded bore,
said threaded portions threadedly engaging said bores;

wvhereby, manual rotation of said rod in a first
direction causes said carriages to move apart relative
each other, and manual rotation of said rod in an opposite
direction causes said carriages to move towards each
other.

16. The night vision system of Claim 15, further
comprising:

a fixed pivot rod provided within said central
housing, said carriages engaging said pivot rod and being
pivotal about said pivot rod to alter slevation of said
carriages.

17. The night vision system of Claim 16, further
conprising: -



- 167 The night vision systemof Caim15,. further conprising: a fixed pivot
~rod provided within-said central” housing, said carriages engagi ng said

pi vot rod and being pivotal about said pivot rod to alter elevation of said
carrd ages syst em of C1a|m16 further conprising:

*| %11%111 1111““[’%’”““”’“““’11)1’1 * L M S *WPZl agl ever
arm provi ded ext'er fial f y Of %ai*d central hou5| ng .and mechanical ly li nked to
said carriages; whereby, nanipulation of said |ever arm causes sel ectable
adj ust ment .of .el evation of said carrlagbs 19. A nounting assenbly for

securing equi pnent tg an operat or''s head, -conpri sing:-a nmounting plate
affixed to a surfaceaoﬂ.everdaewmwﬁdedaeamqmatllarr nfhsalidgcsrfhm and a

second re I a and ur Jng plate
winin e hereL8ycaht, asRpeBl ety Mutied T ad Y 30T R 10 0 1L
attachi ng.sai d nount wheredys nﬂamit w&tbmpofasmdsleveﬁ agh. cEusesunting
assenbly of In _said attac r| ses: a
frame conf%?%ﬁtg*’iiesﬁgg %V ‘%o agnré} :&a # c%f?sia oper at or,
said frame carryi ng sai d nounting asserrbly in a central portion of sai d
frame, said fr n uredto el et T senbly
of Claim19, whereéi nhsa? %Fﬂcﬁ?ﬁﬁmﬁégng oF Lﬁ??}'ﬁzl%r?%ﬁ’g%w q%r
partial | y speratodt sghehea,oponprdeing:

a mounting plate affixed to a surface of said
equipment; | o

a support arm having a first and a second
receiving carriage, and means for securing said mounting

=5

plate within either selected one of said receiving
carriages; and |

means for attaching said mounting assembly to
said operator's head.

20. The mounting assembly of Claim 19, vwherein said
attaching means further comprises:

a frame conforming in shape to a visor of a
helmet worn by said operator, said frame carrying said
mounting assembly in a central portion of said frame, said
frame being secured to said helmet.

21. The mounting assembly of Claim 19, wherein said
attaching means further comprises:

a frame partially surrounding the operator's
face, a plurality of mask plates carried by said frame and
pressing against specific points of the operator's face,
and a strap affixed to said frame at a plurality of
points, said frame carrying said mounting assembly in the
central portion of said frame;

whereby, said mask can be firmly affixed to the
operator's head by intentional tightening of said strap.

22. - A mounting assembly for a night vi'sibn monocular
having an optical portion and a control housing affixed to



face, a plurality of mask plates carried by said frane and pressing agai nst
specific points of the operator's face, and a strap affixed to said frane
at a plurality of points, said frane carrying said nounting assenbly i« the
central pfu"mmnﬁmﬁmmullams wher eby, said mask can be firmy affixed to
t he opera entional tightening of said strap. 22. A nounting
assembly fér & nigHt Visi*on nonocul ar having an optical portion and a
control housing affixed to c L M S * -22- said optical portion.
said nounting assenbly conprising: 82+rst nounting plate affixed to a.

first surface. of said .control housing, and.a second mounting plate af fi xed
t 0. a secsmid sopticaloportionosaid mountiing assemblyr comprigdngi ng a first

and a second receiyin ri f [ et h ected one
of said nounting p¥at ggvg\n{:t hﬁgﬁgtgg&eﬁggé%ngto sal dl%rq,ecg v?';r:li'rcs?ar ri ages;
and neansuffacet ofc héaidsciohtrminthousing-nadnd ®o gecondr i Ngead. 23.
The nouny4 | , | | culgr Secured to
ei t her g*gg?ﬁgf@ééegél %gé%%ﬁa %‘Fﬁg &sfzg‘wqt%nagﬂ ?gt h%ﬁ% io t he
operator's eyes, oa teupporitsarmdcarryingng dGirstigandora usecendh a second
one of the operator's eyes. 24._ The nountin Ss . ' 3, wherein
sai d rmnBEEFg?”’Egn FArEAFRd 13RI RPN Br g%?d ?&r’)é%/n?%c% \gilli:%%carri age
or sai dselected dmcarfi sgidcaounidag iplateshonitipior ;aisedeckedition in
whi ch both of .the.gperataqr’'.s ey ob ucted by said nonocul ar. 25.
The rmunf’f‘ﬁgogs§3 fe&e%ﬁ%i%ﬁvﬁ%ér% nﬁscgi d attachi ng: mreans further
conprises: a face meanshforngttathing saidimdinting essembly to an
operator's head. . ~

23. The mounting assembly of Claim 22, wherein said
monocular can be secured to either sald first receiving
carriage for use with a first one of the operator's eyes,
or to said second receiving carriage for use with a second
one of the operator's eyes.

24. The mounting assembly of Claim 23, wherein said
monocular can be secured to either of said first receiving
carriage or said second receiving carriage in a
non~-operational position in which both of the operator's
eyes are unobstructed by said monocular. ~

25. The mounting assembly of Claim 24, wherein said
attaching wmeans further comprises:

a face masX having a frame partially surrounding
the operator's face and means for securing said face mask
to said face, said frame carrying said mounting assembly
in a central portion of said frame.

26. The mounting assembly of Claim 24, wherein said
attaching means :urther comprisges:

a frame conforming in shape to a visor of a
helmet, said frame being secured to said helmet and
carrying said mounting assembly on a central -portion
thereof.
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the operator's face and neans for securing said face mask to said face,
said frame carrying said nounting assenbly in a central portion of said

franme. 26. T [ mt'l.y of Claim24; wherein said attaching neans
f urefer comﬂﬁ“ﬂ‘ﬂ“ﬂl“ﬂﬂﬂﬂ if:orm nga&n shape to a visor of a helnet, said

frame being seturedto”safd hel met améd3tarrying said nounting assenbly on a

central portion thereof. 27. A night vision system conprising: an
optical portion for receiving and intensifying an i mage; and a nounting

assenbly as cl ayred png; Y"ﬂw"{i'oﬁls?%tgﬁlgz Bsdngd® 026, for locating said. .
- optical portion in eltheér of tw Tl xé p _.itl%'ns relative one of:an-. -~
operator's eyes and #ebpticalgrtion forrécehvdhg andd ¢htensifyingi 4h invdgd; iaads
whereby, in said first position said optical portion is disposed relative
sai d eye perm tting ameuntingyassembly asiclaiextd: inr anyyof chiims dpta ¢3) 1forti on,

and in said cand posjtion,, said optical , portion js digsposed Jaterally '
adj acent 48 zg’eg‘éf d %&%‘dsapﬁcﬂyﬁoﬂt@m%m‘i‘%&feﬁvo i%‘eds PRsitionght vi si on
syst em of J 7, erein,.sa d nmounii ng assepbl y. c rpses: a unting

ol ater o FEIEVEIHE o PRGBS Py Ak beife SRR sierBaPle biRFenr it o
receive Sfﬂéﬂit{mﬁ““ ng plate, and neans for securing said nounting plate
within sai'd recefving carriage. 29. The night vision systemof O aim 28,

wherein sai d mount i nghegebsrh $aidsfifst pesitidnt said optaliortidf-is disposed ght
vision system of Claim 28, wherein said nounting assenbly is secured to a
face mask relative said eye permitting said image to be viewed through said optical

portion, and in said second position, said optical portion is disposed laterally

adjacent said eye such that said eye is unobstructed.

28.  The night vision system of Claim 27, wherein said mounting
assembly comprises:

a mounting plate, a receiving carriage having an engaging

portion configured to receive said mounting plate, and means for securing

said mounting plate within said receiving carriage.

29.  The night vision system of Claim 28, wherein said mounting

assembly is secured to a helmet.

30.  The night vision system of Claim 28, wherein said mounting

assembly is secured to a face mask.



