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The present invention relates to a night vision
system.

Night vision systems are commonly used by military
and law enforcement personnel for conducting operations in
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, héving only a single eyepiece.

A night vision system intensifies the ambient light
to produce an image. These systems require some residual
light, such as moon or starlight, in which to operate.
The ambient light is intensified by the night vision scope
to produce an output image which is visible to the human
eye. The present generation of night vision scopes
utilize image intensification technologies to intensify
the low level of visible light and also make visible the
light from the infra-red (IR) spectrun. The image
process involves of the
received ambient 1light electron 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 eyepiece of the

conversion

into patterns

system.
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eye. The preSent generation of night vision scopes utilize inage

I ntensification technologies to intensify the low |level of visible |ight
and al so nake visible the light fromthe infra-red (IR spectrum

The image intensification process involves conversion of the received
anmbient light into electron patterns and projection of the electron
patterns onto a phosphor screen for converspan of the electron patterns
into light visible to the observer. This visible light is then viewed by

t he operat or throughrﬁelﬁﬁgléépmmlﬁéi&ww&n@é dihepbidsLPortion
Substitute sheet - 1 Dec
and a control portlon. The optics portion comprises
lenses for focusing on the desired target, and an image
intensifier tube. The image intensifier tube performs the
5 image intensification process described above. The
control portion comprises the electronic circuitry
‘necessary for controiling and powering the optical portion
of the night vision system. Although technologically
advanced, all of the prior art systems fail to meet one or
10 more of the human factors requirements of the typical
operator.

For example, the typical control portions take up
considerable space in comparison to the optical portion.
To be most effective, a night vision system must be small,

15 rugged and lightweight. While binocular systems have the
advantage of allowing the operator to determine depth of
field, binocular systems are often bulkier and heavier.
Although monocular systems are smaller, the control
portions are often as large as the optical portion. This

20 makes the device cumbersome to manipulate.

Monocular systems are additionally advantageous since
it is often desirable for the operator to have a single
eye not coupled to the night vision system, or "“free".
This free eye can remain adapted to the darkness, so that

25 if the night_viéion system is disengaged the operator will
not be temporarily blinded as his iris dilates to adapt
for the night conditions. The operator may also wish to
keep one eye free in order to aim a weapon, since it is
also common for weapons to be equipped with an eyepiece

30 for sighting purposes. These eyepieces frequently utilize
a night vision system as well. An operator may utilize a
monocular system with a first eye, in conjunction with a
night vision system equipped on a weapon for use by the
other eye. -~ Thus, monocular systems are frequently

35 preferred over binocular systems.
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-2- The typical night vision systemhas an optics portion and a control

portion. The optics portion conprises |enses for focusing on the desired
target, and an image intensifier tube. The imge intensifier tube perforns
the image intensification process described above. The control

portion conprises the electronic circuitry necessary for controlling and -«
powering the optical portion of the night viiTon system Al t hough
technol ogi cal | y advanced, all of thﬁ rior ané S s&pns fail to.nggt qQne or
more of the human factlor $5r &AM Thehtts SPRIRE-NDi &4 Op8r & oP19%pr ViSion
exanpl e, the typiyeierf @y aObopRetiseopet.ak@hep nortsiitenss, e theapecketscope
g; rsr}[:) Z:nl rsrﬁg t ' g et hﬁ%ﬁ}o{?}el %%ln e%riteln%rl'y L%o@a%d@% aeg%%‘icte'tv%r %a@k%@ckv,' ¥r°8an

: be attached to a lanyard and hung from the operator's

> neck. When needed, the operator would hold the

pocketscope up to his eye to observe the night

environment. To be most effective, a pocketscope must be
small, lightweight and easy to manipulate.

10 If an operator desires hands free operation,

binocular and monocular systems are frequently mounted to
a mask worn on the operator's face. The typical face mask
mounting assembly comprises a bar or rod having a
plurality of cushion plates attached thereto. The bar
15 would partially encircle the operator's face, and the
cushion plates would press 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 around the
head and connects to the bar at two places. At the
20 forehead portion of the bar, a mount is provided which
would attach to the binocular or monocular system. As
discussed below, this mounting method has significant

disadvantages.
If the operator is wearing a monocular system, it is
25 often necessary to switch the monocular from eye to eye.
To accommodate:this, face masks may utilize a pair of
mounting points, or a pivoting system in which the
monocular is pivoted from the left eye position to the
right eye position. A significant problem with this
30 configuration is that it would be time consuming to move
the monocular from one eye to the next. The monocular
would need to be readjusted in the new position to
accommodate the precise position of the operator's eye.
While the time required to make the configurétion change
35 and adjustment may be slight, it could mean the
difference between life and death of an operator.
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rugged and |ightwei ght. Wil e binocular systens have the advantage of
allowi ng the operator to determ ne depth of field, binocular systens are
often bul ki er and heavi er. Al though nonocul ar systens are smaller, the
control portions are often as large as tRge optical portion. This nakes the
devi ce cunbersone to nmani pul ate. Mnocul ar systens are additionally

advant ageous since it is often desirable for the gperator to have a single

eye not coupl ed to tRAeT@edit RAGNYh NQss/difPdodiscloses mniface Baskye can

remai n adapt ed Egvkhg dahigiasontEl Yad mountld RodkheVifFonk SYSLRR FSce
di sengaged t he ogera or will not be temporarily blinded as his iris dilates

to adapt for .tHB ﬁFgﬁPOEEh&Pﬁ<9¥§rt?ﬁeso§§F§VO¥°nﬁFl 8 RigRt: ¥1RLLP one
eye free in ordedonbéudbi dswaapachedi.NCA lbckingl sereamHoldEothveapons to

be equi pped MAHQDSQCS ggiggea position on the bar. The operator slides
5 the monocular along the bar to move it from proximity
with one eye to the second eye. This presents a problem
to the operator, since each time the position of the
monocular is changed, the opertor must carefully
calibrate the new position with his eye to effectively
10 use the monocular.
Another problem with face mask mounting is that the
adjustments of the mask could be altered by the wearing of
a helmet. If an operator intends to wear a standard
ballistic helmet, the mask must be first adjusted to the
15 operator's face prior to putting the helmet on.” The
operator adjusts the mask for alignment of the scope with
the eyes and tightens the mask so that it remains in the
adjusted position. When the helmet is put on the
operator's head, the bulk and weight of the helmet
20 freguently interferes with the upper portion of the face
mask. This forces the mask downward relative the
operator's face knocking the monocular or binocular out of
. alignment with the operator's eyes. The operator must
then readjuét the mask to accommodate the weight and bulk
25 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
temples, forehead and back of the head from protection by
30 the helmet.
since conditions often occur in which there is
extremely little ambient light, it is common for night
vision systems to also include a small infra-red radiation
source. The radiation source can be energized by the
35 operator to illuminate the local area with a cone of
infra-red light which, although invisible to the unaided
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for sighti‘ng purposes. These eyepieces frequently utilize a night vision

systemas well. An operator nmay utilize a nonocular systemwth a first

eye, in conjunction with a night vision system equi pped on a weapon for use
by the other eye. Thus, nonocular systens are frequently preferred
over binocul ar systens. -3- It is conmmon for operators to use a night

vi sion system as a pocketscope. Wien not in-8se, the pocketscope can be
conveniently stowed in a pocket or backpack, or can be attached to a
| anyard and hungefeqmciae bepareiroBys tieckobservéenthneegtedthe téyep g adbr

would  hold thethe night vision system. Frequently, operators mistakenly
leave the infra-red source powered on, without realizihg
it. This poses a significant danger to the operator,
5 since hostile forces equipped with night vision systems
can also see the radiation source.

The prior art devices provide a mechanism for
insuring that the operator knows the infra-red source is
activated. The switch which activates the source must be

10 simultaneously turned and pushed. The additional step of
pushing requires an intentional act by the operator, so
that the source could not be activated by accident.
However, once the source is activated, the switch remains
in the activated position. Since the operator does not

15 receive any additional notification that the infra-red
source 1is activated, the operator could forget to
de-activate the source, and be seen by hostile forces.

Most night vision systems utilize an internal battery
which  provides electrical power to the image

20 intensification tube and the radiation source. These
battery powered systems can only run for a finite period
of time before the battery must be replaced. Once the
battery has run down, the night vision system is rendered
useless. _'

25 According to a first aspect of the invention there
is provided a night vision arrangement comprising a
monocular optical portion for receiving and intensifying
an image and first and second mount means, the first and
second mount means being orientated so that they can be

30  selectively engaged by a mounting member to provide two
alternative positions for the optical portion in front of

respective ones of an operator's eyes.

35
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pocketscope up'to his eye to observe the night environnent. To be nost
effective, a pocketscope nust be small, |ightweight and easy to nmani pul ate.
| £ an operator desires hands free operation, binocular and nonocul ar
systens are frequently nounted to a nmask wor negon the operator's face. The
typi cal face mask nounting assenbly conprises a bar or rod having a

pl ural ity of cushi on phalLessatdaghed Ly b %P AndHivh D Frlke
encircle the operator’ ace e cus %? es mou press agal nst
speci fic points ohstheovided awrighs w#ﬁ;@meékga@gﬁquﬁaqqmnam&%ws anThe bar

is held to the fa&ﬁtbaaySﬁopéi& %d@&d&émﬂg% bR nlge as amage,

connects to the bar at two pl aces. t he forehead portign of the bar, a
mount i S provi decFW‘BﬁtMI‘EF%H‘? & ‘T’biq:"heﬂb? fREACAHL BOT I8 GRRr P&y st em
As 5 releasably mounted, a mounting member attached to one of

the optical portion and the supporting means, and first
and second mount means on the other of the optical
portion and the supporting means, the first and second
mount means being orientated so that they can be
10 selectively engaged by the mounting member to provide two
alternative positions for the optical portion in front of
respective ones of an operator's eyes.
According to a third aspect of the invention there
is provided a night vision system comprising:
15 a housing:;
an optical means for receiving and intensifying an
image, the optical means being attached to the housing:
an illuminator means for momentarily illuminating
the field of view of the optical means with infra-red
5 light, and a switch spring biased to the "off" position
for energizing the illuminator means:;
whereby the illuminator means may not be
inadvertently energized for prolonged periods of time.
Preferably, said illuminator means comprises an
infra-red emitting diode mounted on a forward surface of
said housing, said diode capable of projecting a cone of
infra-red light into an area corresponding with said
5 field of view and said spring biased switch is mounted on
said housing and is electrically connected to said diode
to energize said diode only by the intentional
manipulétion of said switch against its bias, said switch
returning to a position de-energizing said diode upon
10 release of said switch.
Preferably there is provided an indicator means for
indicating to the operator that said diode is energized.
Preferably said indicator means comprises a light-
emitting diode (LED) on an interior portion of said
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di scussed 'bel oW, this nmounting nmethod has significant disadvantages. If the
operator is wearing a nonocular system it is often necessary to swtch the
nmonocul ar fromeye to eye. To accommpbdate this, face masks nmay utilize a
pair of nounting points, or a pivoting systenyin which the nmonocular is
pivoted fromthe [eft eye position to the right eye position. A significant

problemw th thi LguragtipOnis that it would be time consuming to nove
t he nonocul ar fronﬁggééeyé to. tﬂe next. The nonocul ar woul d need to be

readj usted i n the new Peeferahly othereddiayidad i sacand d&l WIH I ishe
operator's eye. Vhi@mizb@téanﬁhéﬁqwé@eiriéar%émsa@-,orﬁﬁ@ea is¥IGhange

A e T lmsn Shount! €88 FeSEYeddy LEIEoNES AR o
death of an oper dtfpimu 9 °© P
when looking through said field of view.

Preferably there is provided a means for shutting .
off electrical power to said system upon removal of said
monocular from engagement with said carriage.

According to a fourth aspect of the invention there

5 is provided a night vision system comprising:

an optical portion for receiving and intensifying an
image; ' |

a control housing affixed to the optical portion and
having an internal Battery for powering the optical

10 portion and an infra-red emitting diode mounted on a
forward surface of the control housing, the diode capable
of projecting a cone of infra-red light into an area
corresponding with the field of view of the optical
portion; and

15 an indicator means for indicéting to the operator
that the diode is energized and for indicating to an
operator that the battery has dropped below a minimum
power.

Preferably said indicator means comprises first and

20 second light emitting diodes (LED), and a means for
mounting said first and second LEDs on an interior

| portion of said optical portion, said first and second
LEDs being visible to said operator only when loocking
through said optical portion.

25 - Preferably said first LED is illuminated when said
infra-red emitting diode is energized and said second LED
is illuminated when said electrical power has dropped
below said minimum amount.

_ According to a fifth aspect of the invention there

30 is provided a night vision system comprising:

an optical portion for receiving and intensifying an
image;
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-4- Israeli Patent No. 77754 discloses a face mask having a horizontal bar
nmounted to the front of the face nask above the operator's eyes, to which a
nkght vision nonocular is attached. A |ocking screw holds the nonocular in
a position on the bar. The operator slides the nonocul ar along the bar to
nove it fromproximty wth one eye to the § Cond eye. ThIS presents a

problemto the operator, since each tine th sitio ocu '

changed, the oper at or@miRE %%x%ﬁ@ﬂ?@#?%ﬁﬂq)éﬁéﬁ%rﬁﬁﬂéﬁﬁ 6?? %f? nﬂl

eye to effectivetdna'sef tirr@nesdl Bight into an area corresponding with
the field of view of the optical portion; and

an indicator means for indicating that the diode is

5 energized, the indicator means being visible to an
operator viewing through the optical portion.

Preferably said indicator means comprises:

a light emitting diode (LED) and means for mounting
LED on an interior portion of said optical portion

10 visible only when looking through said optical portion.

Preferably said LED is illuminated when said infra-
red emitting diode is energized.

According to a sixth aspect of the invention there
is provided a night vision system comprising:

5 an optical portion for receiving and intensifying an
image:;

a control housing affixed to said optical portion
and having an internal battery for powering said optical
portion; and

10 .an indicator means for indicating that said battery
has dropped below a minimum power.

Preferably said indicator means further comprises a
light emitting diode (LED) and a means for mounting said
LED on an interior portion of said optical portion so

15 that the LED is only visible when viewed through the
optical portioh.

Preferably said LED is illuminated when said
electrical power has dropped below said minimum amount.

Preferabiy the or at least one of the LED's is
mounted on an interior portion of the optical portion

5 with flexible mylar tape.

It will thus be apparent that embodiments of the
present invention may provide a human factor designed
night vision system which can be easily manipulated by an
operator as a pocketscope for hand held operations.

10 Embodiments may also provide a night vision
monocular which can be rapidly changed from one eye to
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Anot her problemwith face mask nounting is that the adjustments of the mask
could be altered by the wearing of a hel net. If an operator intends to
wear a standard ballistic helmet, the mask nust be first adjusted to the
operator's face prior to putting the hel met gn. The operator adjusts the
mask for alignment of the scope with the eyeS and tightens the mask so that

It remains in tQ:%eﬁ%le‘ézﬁ%ed posi tion. When the helnmet 1is put on the
operator's head, *k and wei ght of the helmet frequently interferes

with the upper porti Gmboldimkettameymadko profiide & origdst wimiomeskstem
downward relatj e .ap . e 4 TR QA ' | ar
out of ali gnrren"fﬂ\i\;%m'} thal;]lt ﬁ(% g%g%@%g?tgﬂéygg%gﬂ?hlg&x)g&%ag? rms'iget %%ﬂ%%éj ust
the mask to accémmedduasthaodei gt opagakdoR.of the hel net. Alternatively,

the operatog can reagmddliiments may also provide a night vision system
with an indicating capability to inform the operator that
the IR illuminating system is in use.

Embodiments may also provide a night vision system
with an indicating capability to inform the operator that

10 the internal battery is running low.

Preferably, a night vision monocular of one
embodiment comprises an optical portion having an
objective lens, an eyepiece, and an image intensification
tube for intensifying a8 received image intermediate the

15 objective lens and the eyepiece, a control housing
affixed to the optical portion and having internal
circuitry for powering the optical portion, and an
apparatus for selectively mounting the monocular in
either of two operational positions corresponding to a

20 desired one of an operator's eyes and being rapidly
switchable between the operational positions. More
specifically, the selective mounting apparatus comprises
a first dovetail mounting plate affixed to a first
surface of the control housing, and a second dovetail

25 mounting plate affixed to a second surface of the control
housing, and a carriage configured to receive and secure
a selected one of the dovetail plates, the carriage being
selectively adjustable to vary the distance between the
operator and the eyepiece.

30 Preferably, the monocular comprises an illuminating
device for momentarily illuminating the field of view of
the optical potion with infra-red light.

Preferably, the night vision monocular comprises an
indicating device for indicating to the operafor that the

35 illuminating device is energized.

Preferably the night vision system comprises an
indicating device for indicating to the operator that the
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the helnmet 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 renoves the tenples, forehead and back of the head from protection
by the hel net. -5- B- A-1511982 di scl osesi@- nonocul ar system whi ch can
be mounted or. headgear and which has an optical portion which can adopt

al ternative posifritexnal batréeryfis espeningeleyes. This is an exanpl e of

t he schene nmenti oned ove | [ t i cal ' [ |
e red Tor Tthat (ol ARG e | HEn081 42! cBREHO0s '8 RLURERILY for
adjusting the azimuth of the monocular relative the

operator's eye. _

5 The night vision monocular may be secured toc a frame
conforming to the shape of the visor of a standard
ballistic helmet, as commonly used by United States Armed
Forces. The frame is affixed to the helmet by use of a
plurality of adjustable cushions each having a retaining

10 portion pivoting from the frame and engaging the visor,
an adjustable strap having a left and right portion
attaching to the frame at left and right attachment
points respectively and a rear portion joining to the
left and right portions relative to the top of the

15 helmet, and a hook provided at the end of the rear
portion to engage the back of the helmet.

The night vision monocular may be provided with
double quick release mounts and a single feceiving member
to engage either of the double mounts. The receiving

20 member is provided on external support, comprising either
a helmet or a face mask. The receiving member has a
shape corresponding to the dove tail plates, and a
selective locking mechanism to secure the plates with the
member.

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

Fig. 1 shows a perspective view of a night vision

30 monocular system according to an embodiment of the
present invention;

Fig. 2 shows a top view of the night vision
monocular system of Fig. 1; |

Fig. 3 shows a side view of the night vision

35 monocular system of Fig. 1;

Fig. 4 shows a front view of the night vision
monouclar system of Fig. 1;
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headgear engages an aperture of the nonocul ar systen1to t he systen1to
the headgear. According to a first aspect of the |nvent| t a ““R hﬂﬂ
provided a night vision arrangenent conprising a nDnocuIar

for receiving and intensifying an i mge and first and- seco

the first and second nount neans being orienthled so that they can be

sel ectively engaged by a nounting nenmber to provide two alternative
positions for the opt iXkT. porshemsi a pepspectivespievi o€ shesndghgnvision

operator's eyes. moncPEds ¥ StEMest Fid. DECEADEEsdE8P4t16n with a helmet
mount assembly, for use with an operator's right eye;

Fig. 6 shows a side view of the helmet mount

5 assembly of Fig. 5:

Fig. 7 shows the night vision monocular system in
association with the helmet mount assembly of Fig. 5, for
use with an operator's left eye;

Fig. 8 shows a top view of the helmet mount assembly

10 of Fig. 5;

Fig. 9 shows a bottom view of the dovetail carriage
for use on the helmet mount assembly of Fig. 5:

Fig. 10 shows the interior of the dovetail carriage
as taken through the section 10-10 of Fig. 8;

15 Fig. 11 shows the interior of the dovetail carriage
as taken through the section 11-11 of Fig. 10;

Fig. 12 shows a partial cutaway view of the night
vision monocular system of Fig. 1;

Fig. 13 shows a sectional view of a retainer cushion

20 of the helmet mount assembly as taken through the section

13-13 of Fig. 8;
Fig. 14 shows a sectional view of the dovetail

mounting plate as taken through the section 14-14 of Fig.

1; _

25 Fig. 15 shows a sectional view of the dovetail
mounting plate as taken through the section 15-15 of Fig.
14; '

_ Fig. 16 shows another sectional view of the dovetail
mounting plate as taken through the section 15-15 of Fig.

30 14;

Fig. 17 shows a front view of the night vision
monouclar system of Fig. 1 in association with a face
mask assembly; and

Fig. 18 shows a partial side view of the night
35 vision monocular system of Fig. 1 affixed to the face
mask assembly.
Law enforcement and military forces operating during
conditions of near or total darkness have a critical need

40



According.to assecond aspect of the invention there is provided a night

vi sion arrangenent conprising an optical portion for receiving and
i.ntensifying an i mage, supporting nmeans on which the optical portion can be
rel easably nounted, a nounting nenber attached to one of the optical
portion and the supporting neans, and first and second nount neans on the
ot her of the optical portion and the supportl2wg neans, the first and second
nount means being orientated so that they can be selectlvely engaged by the
mount i ng menber far rirxghmiqhtalqu\%m vang duimarp factorsridesdgriesh night

portion in front, ;,ﬁg,ﬁrsnso,ﬁ éa{s OrgSr &b r PgOPEFSE osfﬁesl éh%rz@qrsr%ﬂownd

enbodi nent has an 1 means ment ar i um’natin
of view of the ot neghtm%lwmompfdalarredlh ghtTh%lnE°B°§WP€h%s%rhﬁ§ an

optics portion, shown generally at 20, and a control

5 housing, shown generally at 30. As will be further
described below, the control housing contains the
circuitry necessary for powering and controlling the
optics portion.

The optics portion 20 is generally cylindrical in

10 shape, and comprises an eyepiece 12, an objective lens 14,
and an intermediate sleeve portion 24. The eyepiece 12 is
shaped to fit against the operator's face, providing a
darkened shroud aroﬁnd the operator's eye. The eyepiece
12 also has a flexible bellows 28, which allows the

15 eyepiece to be selectively manipulated so as to perfectly
fit any particular operator. At the other end of optics
portion 20, objective lens 14 is provided. As will be
further described below, an image intensification tube is
provided inside sleeve 24, between eyepiece 12 and

20 objective lens 14.

In operation, ambient light enters objective lens 14,
passes through the image intensification tube, and then
forms an image which is seen by the operator through the
eyepiece 12. The operator can make adjustments to the

25 image observed by adjusting objective focus ring 18 and
'eyepiece fodus-ring 16. 2As is well known in the art, the
adjustment of these focus rings bring the image into
focus. |

The optics portion 20 has a collar mount ring 22 with

30 internal threads. The collar mount ring 22 can be -
unscrewed by the operator to remove objective lens 14 and
open optics portion 20. This additionally allows
replacement of the image intensification tube. 1In normal
6perations, the operator would not open the optics portion

.35 20, but rather it should remain sealed to prevent the
introduction of contaminants into the optics portion 20.

eet Has Been Replaced

TN




bi ased to the "of f" position for energizing the i 11 uni nator neans wher eby
the illum nator nmeans may not be inadvertently energized for prol onged
periods of time. Preferably, said illumnator neans conprises an infra-red
emtting diode nounted on a forward surface of said housing, said diode
capabl e of projecting a cone of infra-red light into an area correspondi ng
with said field of view and said spring brdsSed switch is mounted on said
housing and is electrically connected to said diode to energize said diode
only by the int eIttl oirml antdiqipedieidontbetsaad wawiety af ndéffereptaspower d

e CLbr % PeBL D08 1bABde R YigE A 8240 WeOdRreRA IR Gpties
said swtch. Pre here iI's provid an_i ndi ¢ator neans for
portlon 20, giving greater flexibility to the operator.
The optics portion 20 is powered and controlled
5 through circuitry provided inside control housing 30.
Control housing 30 is generally triangular in shape, and
is form-fit to be easily grasped by an operator. Control
housing 30 attaches to optics portion 20 by the use of
attachment flange 32 which mounts flush to sleeve 24. An
10 access tunnel 188 is provided within attachment flange 32
and connects to an opening 178 in sleeve 24 as best seen
in the cutaway view of Fig. 12. This tunnel 188 provides
a passageway between the optics portion and the control
housing for electrical wiring. Lanyard ring 26 is also
15 disposed on attachment flange 32, corresponding to a point
equivalent to the center of gravity of night vision scope
10. It is anticipated that an operator utilize a lanyard
which would attach to ring 26, so that the night vision
monocular 10 can hang from the operator's neck when not in
20 use.
The control housing 30 is formed from three generally
cylindrical portions, including first cylindrical portion
46, second cylindrical portion 48, and third cylindrical
portion 52. Within <these cylindrical portions are
25 chambers that:house the internal circuitry and battery.
These cylindrical portions also allow the three sides of
control housing 30 to have rounded edges. It should be
readily apparent that these rounded edges make the device
more aesthetically pleasing and easier to hold than would
30 otherwise be achieved with a more rectangular-shaped
control housing. As will be further described below, the
use of individual cylindrical chambers allows the device
to be effectively sealed, so as to keep out moisture,
dirt, or other contaminants.
35 Surrounding the three cylindrical portions are facing
surface 34, first mounting surface 36, and second mounting
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indicating to the operator that said diode is energized. Preferably said
I ndi cator neans conprises a light- emtting diode (LED) on an interior

portion of said

-7- optical portion. Preferably there is provided a

second LED which is illum nated when el ectrical power has dropped bel ow a

m ni mum anount ,

the LEDs being visible to said operator when | ooking

through said field of view Preferably said 4i4-st LED is illum nated when
said infra-red emtting diode is energized and said second LED is
i 1'1uni nat ed whenseaifdcsl S8L.ri Eakipgwesrfree 34 is positioned most adjacent
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to optics portion 20 and has attachment flange 32
extending from it. Both first mounting surface 36 and

second mounting surface 38 are substantially flat and

provide an attachment point for the dovetail mount, shown
generally at 70. The ends of control housing 30 are
framed by forward surface 42 and rearward surface 44.
The forward end of third cylindrical portion 52 features
rotary switch 50. Rotary switch 50 is substantially flush
within switch cavity 58 and has a thumb knob 56 which
extends outwardly from the side of third cylindrical
portion 52. Infra-red (IR) emitting diode 54 is provided
on forward surface 42, and is substantially centered in an
end of first cylindrical portion 46. The use of rotary
switch 50 allows the operator to turn on night vision
monocular 10 and control IR emitting diode 54, as will be
further described below.

Second cylindrical portion 48 is intended to hold a
single replaceable battery which provides power for the
night vision monocular 10. Battery cap 62 is provided on
rearward surface 44, and retaining strap 64 attaches the
center of battery cap 62 to a portion of control housing
30. The operator replaces the internal battery by
unscreving battery cap 62, exposing an internal battery
chamber. It is anticipated that battery cap 62 provide a
water tighi: seal to prevent moisture from entering and
possibly contaminating the battery chamber.

It is further anticipated that first cylindrical
portion 46 and third cylindrical portion 52 comprise
sealed chambers which are independent from second
cylindrical portion 48. A gas purge valve 106, as shown
by phantom lines in Fig. 4, provides an input point for
the entry of nitrogen gas under pressure. The flow of
nitrogen gas forces out air which can cause oxidation of
the internal electrical components. It is intended that
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dropped bel ow said m ni nrum anount. Preferably the or at |east one of the
LED s is nounted on an interior portion of the optical portion with
flexible nylar tape. Preferably there is provided a neans for shutting off
el ectrical power to said systemupon renoval of said nonocul ar from
engagenent with said carriage. Substitutejgheet - 1 Decenber 1997 It

w Il thus be apparent that enbodi nents of the present

I nventi on may provide

a human factor dgﬁu@ne;hmllgmgylprooes;sﬂmnpélrf:dsrm balgadyl ymabmt endatced
by an operator as a pock tsco
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personne o A DS LRE A ons.

The sleeve portlon 24 and control housing 30 are
machined or molded from a lightweight metallic material,
such as polycarbonate. The surfaces are then provided
with a black oxide finish coating, providing a non-light
reflective and easy to grasp surface which is common to
military hardware.

It is anticipated that the operator use the night
vision system 10 as a convenient pocketscope. As such,
the operator can simply grasp the night vision system
using control housing 30 as a convenient handle and hold
the system up. to the operator's eye to view the night
environment through eye piece '12. Since the device is

'very lightweight and compact, it can be readily stowed in

one of the operator's pockets or backpack. The
pocketscope can also be used in ‘conjunction with a
lanyard, as substantially described above. The operator
can replace the objective lens 14 with one of greater
power, such as three times (3X) power, to use the
pocketscope in reconnaissance.

It is also anticipated that the operator would
occasionally need to keep his hands free to perform other
tasks. For these-occasions, a.mechanism is provided which

- enables the monocular 10 to be securely fastened in place.

Thus, monocular 10 can either be attached to a face mask,
as common in the art, or could be used in conjunction with
a helrmet mount or weapon mount, which will be further
disclosed below. Each of these types of mounts utilize a
dovetail mounting carriage which can mate with the dual
dovetail mounts 70 and 70' provided on control housing 30.
In embodiments of the present invention, two
dovetail mounts 70 are provided, a first one on
first mounting surface 36 and a second one on second
mounting surface 38. Since the characteristics of
both dovetail mounts are identical, only the
dovetail mount 70 provided on first mounting
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Enbodi ment$ may al so provide a night vi si on nmonocul ar whi ch can be rapidly
changed from one eye to Substitute sheet - 1 Decenber 1997 -9- the next.
Erfbodi ments may al so provide a night vision systemwith an IR illum nating
capability which can be utilized in a burst node of operation. Enbodi nents
may al so provide a night vision systemw th an indicating capability to
informthe operator that the IR iIIuninating‘%?Etenlis I n use. Enbodi nents
may al so provide a night vision syst
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surface 36 will "be descrlbed hereinbelow. It should be
apparent that the following description applies egually
well to the dovetail mount 70 provided on second mounting
surface 38. The dovetail mount 70 has a dovetail plate 72
which is generally trapezoidal in shape. First edge 82
and second edge 84 converge in the direction of the
operator's face. The edges 82 and 84 are generally
beveled so as to engage a carriage provided with either
the face mask or helmet mount, which will both be
described below. An intermediate portion of dovetail
plate 72 has depression 76, providing an area for mounting
screw 78. MNounting screw 78 snugly secures dovetail plate
72 to first mounting surface 36.

Dovetail mount 70 is intended to be engaged by
carriage 90, shown specifically in Figs. 8 through 11, in
association with a helmet mount in Figs. 5 and 6, and in

‘association with a face mask in Figs. 17 and 18. Carriage

90 has an engaging portion %2 which is configured to
receive dovetail plate 72. A spring-biased locking member
94 is provided to snap into depression 76 and secure
dovetail plate 72 to carriage 90. Release button 96
retracts locking member 94 against its bias to allow the
dovetail plate to be removed. The carriage 90 is carried
by parallel guide bars 98 and 88'. The faéinq portions of
guide bars 98 have a saw tooth track 102 which allows the
carriage 90 to be incrementally positioned in the radial

‘direction relative to the operator's face. Track control

buttons 104 are provided on either side of carriage %0 to
enable the carriage 90 to be freely manipulated along
guide bars 98. ¥hen the desired radial position is
achieved, the operator will release track control buttons
104 to lock carriage 90 in the desired place.

It should be apparent that an important feature of
the embodiments of the present invention is the use of
two dovetail mounts 70. Since either of the dovetail
mounts 70 can engage carriage 90, monocular 10 can be

positioned for use by
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with an indicating capability to informthe operator that the internal
battery is running | ow. Preferably, a night vision nonocul ar of one

embodi ment conprises an optical portion having an objective | ens, an

eyepi ece, and an inmage intensification tube for intensifying a.received

I mage internedi ate the objective | ens and the eyepi ece, a control housing
affixed to the optical portion and having iafgrnal circuitry for powering
the optical portion, and an apparatus for selectively nounting the
monocul ar in ei tdicdtheaf thve wightateyenalkspsdioWroby EdgreSpontti thet befitdeyered.
one of an operatqr' s,.ghd: bei Ag ragi 'q§#g

oper ati onal posiatcglr o%js&ygl\%feﬂéﬁéc??i chI gb’g{’ﬁe@ se egﬁ@ﬁﬁﬁﬁ%%a?g? us
conprises a fir®yelotet &he meKki nEhel aPeratoriRPshes reiepse button 96

with one hand, and with the other hand withdraws dovetail

5 plate 72 from carriage 0. With a single fluid motion,

the operator rotates the entire monocular 10 through an

arc equivalent to 60°. The operator then inserts the

other dovetail plate 72 back into carriage 90 to the

- locking position. Minor adjustments to eyepiece 12 and to

10 focus rings 16 and 18 can now be done to optimize

monocular 10 for use with the new eye. No matter which of

the two dovetail mounts 70 are used, rotary switch 56

always remains centered above the operator's nose. Those

skilled in the art would appreciate that the monocular 10

15 can be easily utilized in either a left or a right

configuration, and that switching between the two
positions can occur readily and accurately.

To further improve the operability of the monocular

10, helmet mount 110 is provided, as shown in Figs. 5, 6

20 and 8. Helmet mount 110 comprises a generally C-shaped

frame, having attachment points at the center portion for

guide bars 98 and 98'. The curvature of frame 112 is

intended to mimic that of the standard ballistic helmet

170 which is currently in use by United States Armed

25 Forces. Whenimounted in place, frame 112 follows along

the visor edge 172 of helmet 170. The frame 112 comprises.

a substantially hollow tube which is bent into the desired

shape by known machining methods. The ends of the tube

are sealed by end caps 114. The frame 112 is made of

30 lightweight metallic material, such as aluminum, and is

also provided with a black oxide coating.

To hold the helmet mount 110 to the ballistic helmet

170, four retainer cushions 120 and head strap 140 are

provided. The retainer cushions are shown in greater

35 detail in Fig. 13, and comprise a retaining clip 122, a

sleeve grip 124, and a pin 126. The sleeve grip 124 is
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surface ofr the*control housing, and a second dovetail nounting plate

affi xed to a second surface of the control housing, and a carriage
configured to receive and secure a sel ected one of the dovetail .plates, the
carriage being selectively adjustable to vary the distance between the
operator and the eyepiece. Preferably, the nonocul ar conprises an
i1lumnating device for nonentarily |Ilun1nanng the field of view of the
optical potion with infra-red light. Preferably, the night vision nonocul ar

conprises an in@bwdﬁwu;ykﬂéshaﬁed hmd(im1¢tﬁ¢nnllxaammmapes iomtto tfreame

oo 0211 19 SoNuEe PRaRIEDREER, EHERE B8 MEn) BHlaY SIS Al rea

pot. Sleeve grip 124 has an exterior flattened portion

116 which is opposite to open portion 118 which engages

5 frame 112. The retaining clip 122 is generally U-shaped,

having a pair of parallel walls 166 and 166' forming an

open portion of a thickness adequate to engage the visor

edge 172 of standard helmet 170, as shown in Figs. 5 and

i3, Parallel tail portions 156 and 156' extend in a

10 direction opposite to that of parallel walls 166 and 166!

and features a pair of guide holes 158 and notches 164.

A pair of half-moon posts 162 extend radially from the

sides of sleeve grip 124, as shown in Figs. 8 and 13.

These half-moon posts 162 mate with guide holes 158

15 providing a pivot point for retaining clips 122. Pivotal

travel of retaining clips 122 is 1limited by contact

between the clips and the flattened portion 116. C-shaped

pin 126 enters both guide holes 158 from a direction

opposite that of half moon posts 162, and extending into

20 the portion above and not occupied by half-moon posts 162.

Guide notches 164 are provided in the ends of each of tail

portions 156 to engage the pin 126 in a manner which is
flush with the bottom of tail portions 156.

The novel retainer cushions 120 firmly grip frame

25 112, yet can :_be moved to alternative positions quite

easily if réadjustment is necessary. The operator would

space the four retainer cushions evenly along frame 112 to

engage visor 172 of the helmet 170. Since the retainer

cushions 120 are easily manipulatable along frame 112, an

30 operator can optimally position the cushions to ensure

that frame 112 is snug.

A pair of strap clips 142 and 142' are provided on
frame 112 in positions intermediate to the outermost tube
of retainer cushions 120. The clips 142 are formed from

35 elongated wire loops with the ends folded inward, and the
center portions welded to frame 112. Side straps 144 and
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-10- internal battery is running |low. Preferably, the nonocul ar conprises a
mechani sm for adjusting the azimth of the nonocular relative the
operator's eye. The night vision nonocular nay be secured to a frane
conform ng to the shape of the visor of a standard ballistic helnet, as
commonly used by United States Arnmed Forces. The franme is affixed to the
hel net by use of a plurality of adjustabl e -€ghi ons each having a retaining
portion pivoting fromthe frane and engagi ng the visor, an adjustable strap
having a | eft and4ri griggus tstoramtd bighs nd 2 oahlie 1irdmatatealohf bfartder ilgfit

at tachment and right hand positions. The side straps 144 extend
upward along the surface of the helmet to a center joint
position 146, where the side straps join with rear strap
5 148. As shown in Figs. 5 and 6, rear strap 148 extends
backward along the back of the helmet, through slot 176 of
hook 152 and loops back along itself. The helmet hook 152
is substantially J-shaped and has an elongated back wall
168. Slot 176 spans the width of back wall 168, and is
10 engaged by rear strap 148 as described above. There is a
" hook wall 154 with a beveled edge which catches the rear
edge 174 of helmet 170. By pulling rear strap 148 snug
with helmet hook 152 engaging the rear edge 174 of the
helmet 170, helmet mount 110 firmly attaches to helmet
15 170. Rear strap 148 is then fixed in place by a known
securing method, such as Velcro. Other securing methods

such as pins, clips or buttons could also be utilized.
It should be apparent that frame 112, when installed
using retainer cushions 120 and head strap 140, would
20 provide a stable platform for <the installation of
monocular 10. Since frame 112 is affixed to the helmet,
and not the operator's face, when the helmet is removed
from the operator‘'s head, the frame goes with it. If the
operator chooses to use the monocular 10 without wearing
25 the helmet, hé_can do so by holding the monocular 10 in
place with his hand. It should also be apparent that when
the operator puts the helmet on his head, there is no need

for additional adjustment of frame 112.

To make incremental azimuth adjustments to the
30 direction of the monocular 10, it is not necessary to
readjust helmet mount 110. 1Instead, dovetail mounts 70
are rotationally adjustable. Referring to Figs. 14
through 16, an O-ring gasket 86 is provided below each of
dovetail plates 72. Tab 66 is provided in each of
35 mounting surfaces 36 and 38, which is adjacently
positioned to engage dovetail slot 88 disposed underneath
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poi nts respecti*rvely and a rear portion joining to the left and right
portions relative to the top of the helnmet, and a hook provided at the end
of the rear portion to engage the back of the helnet. The night vision
nonocul ar may be provi ded with doubl e quick rel ease mounts and a single
recei ving nmenber to engage either of the double nounts. The receiving
menber is provided on external support, com®&U=sing either a helnet or a
face mask. The receiving nenber has a shape corresponding to_the dove tai

pl ates, and a selecetabl|ptatad dwecBnrotatd ofeefr éOVﬁeamlapégtm 78 aheng
menber. For a be&ﬁéfaska@erééz%h NByOfmduift iny eBtren any, teosaewlhowmees

sane nay be carried into, ef fect reference | I now_be nade, Z

slot 88, additional rotational travel of plate 72 is
5 prevented. Thus, the ends of slot 88 provide limit stops
68 to 1limit the rotational travel of plate 72. In
monocular 10, the range of travel within the slot is 8¢,
as designated by angles a and b of Figs. 15 and 16,
respectively. It should be apparent that an operator can
10 precisely rotate monocular 10 relative carriage 90 to
precisely position the axis of optics portion 20 with the
operator's eye. It should be further apparent that once
this position is achieved, the monocular 10 will remain in
this optimal position due to the friction caused by the

15 compression of O-ring gasket 86.

It is further anticipated that the monocular 10 be
utilized with face mask 180, as shown in Figs. 17 and 18.
The face mask 180 is well known in the art, and has a face
mask frame 182 which partially surrounds the operator's

20 face and a plurality of mask plates 184 which press
against specific points on the operator's face. The mask
180 is held to the operator's head by use of head strap
186, scull cap 202 and chin strap 204. The face mask 180
is adapted to utilize a carriage 90 identical to that

25 described above in association with helmet mount 110.
Since face masks are in such common usage in the art, it
is important that monocular 10 and dovetail mounting
plates 70 fully compatible with them. Thus, it should be
apparent that the night vision monocular 10 of the present

30 invention can be advantageously used with either face mask
180 or helmet mount 110.

It should be apparent that carriage 90 can be adapted
to other fixed external support points to increase the
range of usage of monocular 10. For example, carriage 90

35 can be adapted to be fixed to the upper portion of a
weapon such as a rifle. The monocular 10 can then be
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d;amﬁngs,-mherein: Fig. 1 shows a perspective view of a night vision

nonocul ar system according to an enbodi nrent of the present invention; Fig.

2: shows a top view of the night vision nonocular systemof Fig. 1; Fig.
shows a side view of the night vision nonocular systemof Fig. 1; Fig. 4
shows a front view of the night vision nonocular systemof Fig. 1; -1
Fig. 5 shows a perspective view of the ni ght2M sion
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adapted for use with the rifle by the cooperation of
dovetail mount 70 with the carriage 90. Since the
operator can use the same night vision scope as a
pocketscope, as helmet or face mask mounted, or as mounted
to a weapon, it should be apparent that the flexibility of
the night vision system is greatly enhanced. The operator
need only carry the single night vision 10 to satisfy each
of his needs, rather than utilizing dedicated night vision
systems for each of these usages.

To activate the monocular 10, the operator uses
rotary switch 56. Rotary switch 56 has three fixed
positions, and a fourth pulsed position. The first fixed
position represents power off. This position is used when
the monocular 10 is not in use. The second position
turns the power on to the monocular 10, but only when the
dovetail mount 70 has been engaged within carriage 90.
This provides an auto-shutoff feature, so that when the
operator removes the monocular 10 from its mount with
helmet mount 110 or face mask 180, the monocular
automatically turns off. This feature is intended to
conserve battery power.

The third fixed position of rotary switch 56 also
turns the power to monocular 10 on. When placed in this
position, the auto-shutoff feature is bypassed, and the
monocular 10 will remain powered on even after removal
from carriagé 90. '

The fourth pulsed position of rotary switch 56
controls the IR illumination. Infra-red emitting diode 54
can shine a cone of infra-red light to illuminate objects
within the field of view of monocular 10. The IR diode 54
is utilized when the ambient light is extremely low.
Since other potentially hostile operators utilizing night
vision systems can also see the light emanating from the
IR diode 54, the operator would only pulse the light on
for a brief period of time. The rotary switch 56 has an
internal spring bias to return the switch from the fourth
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nonocul ar .systemof Fig. 1 in association with a hel met nount assenbly, for
use with an operator's right eye; Fig. 6 shows a side view of the hel net
nount assenbly of Fig. 5; Fig. 7 shows the night vision nobnocular systemin
association with the hel met nmount assenbly of Fig. 5, for use with an
operator's left eye; Fig. 8 shows a top view of the hel met nount assenbly
of Fig. 5; Fig. 9 shows a botton1viem/of t he#dvet ai | carriage for use on

t he hel met nount assenblé of Fig ., Fig. 10 shows the interior of the
dovetail carriag&oasthek hlfﬁréeﬁﬂtﬂﬁé ssectRBnIPHAEY Svitich 3P ¢apy. beian

shows the interi gk soft HhaHiOetidign ,C@UchAGRs ahd akise tgysitdnt Fe3%cewieen
11-11 of Fig. 1Omanufactured by I.T.W. Corporation.. An operator must hold
the switch into the fourth position for it to remain on.
5 Once the operator lets go of the switch 54, it will return
to the third fixed position. This novel use of a
spring-biased rotary switch provides an additional margin
of safety for the operator.
It is further anticipated that the operator be
10 provided with reliable information showing the operating
status of the night vision system. To further ensure that
the operator is aware that the IR emitting diode 54 is
being utilized, an indicator light is provided inside
optics portion 20, as shown generally at 190 of Fig. 12.
15 The indicator light 190 also informs the operator that the
internal battery power is running low. Indicator light
190 comprises a first light-emitting diode (LED) 192 and
a second LED 194. The LED's are combined on a strip of
mylar tape 196 which emerges through the passageway 188
20 provided between control housing 30 and optics portion 20.
The tape 196 is mounted within optics portion 20 parallel
to the image viewed through the eyepiece 12, and outside
the circumference of the image. In the 'preferred
embodiment of the present invention, first LED 192 is red,
25 and second LED 194 is vyellow. The red LED 192 is
illuminated when the IR enitting diode 54 is being
utilized. The yellow LED 182 is illuminated when the
battery power has dropped below a minimum amount. The
operator would see either the red LED 192, the yellow LED
30 194, or both LED's when looking in the eyepiece 12 of
monocular 10. Thus, it should be clear that the operator
can tell the status of monocular 10 while observing
through eyepiece 12 and without removing monocular 10 from
attachment with carriage 90.
35 Having thus described a preferred embodiment of a
night vision monocular system it should be
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Fig. 12 shows a partial cutaway view of the night vision nonocular system
of Fig. 1; Fig. 13 shows a sectional view of a retainer cushion of the

hel met nount assenbly as taken through the section 13-13 of Fig. 8, Fig. 14
shows a sectional view of the dovetail nount $g pl ate as .taken.through the
section 14-14 of Fig. 1; Fig. 15 shows a secffonal view of the dovetai

rount i ng_plate ag L ekERaLIROUGN kB EkI 190a 1951 om0 sEROpAE: vELGoLO ShOvS

anot her secti onal*¥T&W dove noun ate aken ugh t he
section 15-15 ofmddfficatibng, adﬁphomtoanrend alberoatine einhhdimestsn

thereof may be made. For example, control housing 340
could be formed of alternative shapes, such as
5 rectangular, and could have more or less than three

internal chambers. The dovetail plates 70 also could be
formed of alternative shapes, such as triangular or :
rectangular, so long as the carriage 90 which receives
each of dovetail plates 70 has a corresponding shape.

10 The frame 112 for mounting monocular 10 to a ballistic
helmet 170 could be shaped to be mounted to other
helmets, such as an aviator or policeman's helmet.
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nonocul ar -systemof Fig. 1 in association with a face mask assenbly; and
Fig. 18 shows a partial side view of the night vision nonocular system of
Firg. 1 affixed to the face nmask assenbly. Law enforcement and mlitary
forces operating during conditions of near,pr total darkness have a

critical need -12- for |ightweight, rugfed, and human factors-designed,
ni.ght vision systenms. Referring first to Fig. 1, there is shown a night
vi si on nonocul ar 10. The monocul ar 10 has an optics portion, shown

general ly at 20CLAEMSa contr ol )
1. A night vision arrangement comprising a monocular

optical portion (20) for receiving and intensifying an
5 image and first and second mount means (74, 72), the

first and second mount means being orientated so that
they can be selectively engaged by a mounting member
(90) to provide two alternative positions (110, 180)
for the optical portion in front of respective ones of

10 an operator's eyes. .
2. A night vision arrangement comprising an optical
portion (20) for receiving'and intensifying an image,
supporting means (110) on which the optical portion can
be releasably mounteé, a mounting member (90) attached

15 to one of the optical portion and the supporting means,
and first and second mount means (74, 72) on the other
of the optical portion and the supporting means, the
first and second mount means being orientated so that
they can be selectively engaged by the mounting member

20 (90) to provide two alternative positions (110, 180)
for the optical portion in front of respective ones of
an operator's eyes.
3. A night vision arrangement according to claim 1 or 2 -
wherein both the first and second mount means are

25 carried by the optical portion.
4. A night vision arrangement according to claim 1,2
or 3, wherein the optical portion (20) has an objective
lens (14), an eyepiece (2) and an image intensification
means between the objective lens and the eyepiece for

30 intensifying a received image.
5. A night vision arrangement according to any one of
the preceding claims, comprising a control housing (30)
affixed to the optical portion (20) and having internal
circuitry for powering the optical portion.

.35 6. A night vision arrangement according to claim 5,
wherein the internal circuitry is battery operable.
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housi ng, +shown generally at 30. As will be further described bel ow, the
control housing contains the circuitry necessary for powering and
controlling the optics portion. The optics portion 20 is generally
cylindrical in shape, and conprises an eyeppgce 12, an objective |ens 14,
and an internedi ate sl eeve portion 24. The eyepiece 12 is shaped to fit

agai nst the operqtor' g hagaRt ewya:ﬂlaﬁrangéméﬁﬂeacébfemﬂ atoustaimes or
operator's eye. _The eyepiece 12 als 8, which

X|m
e i he orer: GeocpBbELsLag cBerdt) (10BN BoFn e&rgguainsoaﬁe BEEF (957 ¢
any particul ar opgrtet €he céhtibE holeingn(30) eptpeeventtcont@finobiestive

lens 14 is provid L1l _be furt descri bed bel ow, an inmage
i ntensification ?gbEhF§§B¥%§?%£dc£Fﬁg$§EY sl eeve 24, between eyepiece

12 and 5 8. A night vision arrangement according to claim 5, 6
or 7, wherein the control housing (30) comprises an
attachment flange (32) which connects to the optical
portion and an internal passageway (188) for routing of
electrical wiring between the control housing and the

10 optical portion.

9. A night vision arrangement according to any one of
claims 5 to 8, wherein the control housing (30) is
generally triangular with rounded edges and is of a
size and weight conductive to grasping with an

15 operator's single hand for the use of the optical
portion as a pocketscope.

10. A night vision arrangement according to claim 3 or
to any one of claims 4 to 9 when appended to claim 3,
wherein the first mount means (74) comprises a first

20 dovetail mounting plate (72) attached to a first
surface fixed relative to the optical portion and the
second mounting means comprises a second dovetail
mounting plate (74) attached to a second surface fixed
relative to the optical portion.

25 11. A night vision arrangement according to claim 10
when appended ‘to claim 5, wherein the first and second
surfaces are surfaces of the control housing (30).

12. A night vision arrangement according to claim 10
or 11, wherein the mounting member comprises a carriage

30 (90) configured to receive either of the dovetail
plates and means (94) for securing the selected
dovetail plate within the carriage.

13. A night vision arrangement according to claim 12,
wherein each of the dovetail mounting plates (72, 74)

35 has a generally trapezoidal shape, and the carriage

(90) has a receiving portion having a shape
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objectiveslens- 14. |In operation, anbient |ight enters objective | ens 14,

passes through the imge intensification tube, and then forns an i nmage

which is seen by the operator through the eyepiece 12.
make adjustnments to the i mage observed by_

The operator can
l.usting objective focus ring 18

and eyepi ece focus ring 16. As is well kndwn in the art, the adjustnent of

t hese focus rin f ti A as a
col | ar nount H%at?%#rﬁl%r% eﬁwﬁla Ha'?:}lreefa dc-l;;éei:a(lﬁ r?? %narz%né; 22

can be unscrevvelal by Phaight é@c?riquﬁ@m@“@lﬂte@ﬁc\%‘d%tmaé}m%@

optics portione1ddms 10THicS 19 ddickiseigahingl(i7ens fah hgftHde i mage
I ntensification tuybe. |In normal tions,, the iperator mo*id not open the
optics portion azimuth of the op ica portion relative to

5 operator's eye, the means for adjusting comprising a
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tab (66) disposed in each of the first surface and the
second surface, an arcuate slot (88) in the underside
of each of the mounting plates (72, 74) and engaging
the tabs, and an O-ring (86) positioned between a
corrésponding one of the surfaces and the dovetail
mounting plates, the mounting plates being rotatable
along an arc of travel relative the surfaces with the
ends of the slots providing rotation limit stops.

15. A night vision'arrangement according to any one of
the preceding claims and comprising means (56) for
shutting off electrical power to the optical portion
upon removal of the optical portion (20) from
engagement with the mounting member (90).

16. A night vision arrangement according to claim 2 or
to any one of claims 3 to 15 when appended to claim 2,
wherein the supporting means (110) comprises a
substantially hollow metallic tube having sealed ends
and a black oxide finish.

17. A night vision arrangement according to claim 16
wherein the mounting member (90) is selectively
adjustable relative the supporting means (110) to vary
the distance between the operator and the eyepiece (2).
18. A night vision arrangement according to claim 12
or 13 or to any one of claims 14 to 17 when appended to
claim 12, wherein the supporting means (110) carries
the carriage (90) in a central portion of the
supporting means.

19. A night vision arrangement according to claim 18,
wherein the supporting means (110) has a pair of
parallel support bars (98, 981) extending outwardly
relative to the operator from the center portion of the
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20, but rather it should remain sealed to prevent the introduction of
contam nants into the optics portion 20. -13- It i's anticipated that a
variety of different power objective | enses be adaptable to be screwed onto
optics portion 20, giving greater f|6XIbI|IE¥ to the operator. The optics
portion 20 is powered and controlled t hroug circuitry provided inside

control housing gﬂpggeeks megu§' nagég b @ﬁ@eba&gyhsggﬂpgal 8 wttao%ﬂape

and is formfit € eas an operator ou5|ng
attaches to optltsapkr(i@ﬂ)zé §P°§ﬁé tbergpnawherrREnthe| aageisgenwtoon

mounts flush to $L86¥2s28n fHe support bars and cooperates with the
track to remain secured in a desired position.

5 20. A night vision arrangement according to claim 2 or
to any one of claims 3 to 19 when appended to claim 2,
wherein the supporting means conforms to the shape of a
visor of a helmet, the arrangement comprising means
(120) for attaching the supporting means (110) to the

10 helmet.
21. A night vision arrangement according to claim 20,
wherein the attaching means (120) comprises a plurality
of adjustable cushions frictionally mounted on the
supporting means and engaging the visor, an adjustable

15 strap (144) having a left and right portion attaching
to the supporting means at left and right attachment
points respectively, a rear portion (148) joining to
the left and right portions relative to the top of the
helmet and a hook (152) provided at the end of the rear

20 portion to engage the back of the helmet.
22. A night vision arrangement according to claim 21,
wherein each of the adjustable cushions (120) comprises
a sleeve portion (124) gripping the supporting means
(110), a retaining portion (122) pivoting from the

25 sleeve portion and engaging the visor, and a pin (126)
securing the fetaining portion to the sleeve portion.
23. A night vision arrangement according claim 22,
wherein the sleeve portions (124) are generally C-
shaped having an internal surface which conforms to and

30 frictionally engages the supporting means (110), an
exterior surface having a substantially flat portion
(116) and a pair of half-moon shaped posts (162)
protruding ocutwardly from the exterior surface on
opposite sides of the flat portion.

35 24. A night vision arrangement according to claim 22
or 23, wherein the retaining portions (122) comprise a
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access tunhel 188 is provided within attachnment flange 32 and connects to
an opening 178 in sleeve 24 as best seen in the cutaway view of Fig. 12.
This tunnel 188 provides a passageway between the optics portion and the
control housing for electrical wiring. Laf®8*d ring 26 is also disposed on
attachnment flange 32, corresponding to a point equivalent to the center of
gravity of nightpaisi of sebapinify walls &hb66¢ci pa6ed fodnednbypper at or

utilize a lanyarsubiehsoul J M18%nde £hA% 2Bas s oot Bl e AL ENL ¥hston

nonocul ar 10 can e ‘ope S neck en no e contro
housing 30 is folrh‘éél.flb imze‘eergiam delowythedbase | spostantialinc! udi ng

first cylindri c%apsﬁépntéﬁmém cyézwdwfél &&Rth&%r@’ar@%érﬁﬂé’

cylindrical portion these I ndrical portions are
5 (158) in the center and a notch (164) at the bottom,

the posts engaging the openings enabling the retaining
portions to pivot relative the sleeve portions (124)
with pivotal travel limited by contact between the base
and the flat portion of the sleeve portions.

10 25. A night vision arrangement according to claim 24,
wherein the pin (126) is generally C-~shaped, having
ends which extend outwardly from the part of the
openings left unoccupied by the half-moon posts (162),
travelling downward along the tab (156, 1561) to engage

15 the notches (164).

26. A night vision arrangement according to any one of
claims 21 to 25, wherein the left and right attachment
points (142) comprise elongated'wire loops having ends
folded inward and an intermediate portion welded to the

20 supporting means (110), the left and right straps
having ends which wrap around the supporting means
(110) and wire loop combinations with the folded ends
enveloping the sides of the straps to preclude lateral
movement of the straps relative the supporting means

25 (110).

27. A night vision arrangement according any one of
_claims 21 to 26, wherein the hook (152) is
substantially J-shaped having an elongated back wall
(168), a slot (176) spanning the back wall, a hook wall

30 (154) having a bevelled edge, and a base joining the
back wall and the hook wall, the rear portion of the
strap feeding through the slot and fastening to itself
along the length of the rear portion.

28. A night vision arrangement according to claim 2,

35 or to any one of claims 3 to 19 when appended to claim
2, wherein the supporting means (110) is a face mask
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chanbers that  house the internal circuitry and battery. These cylindrical
portions also allow the three sides of control housing 30 to have rounded
edges. It should be readily apparent that these rounded edges make the
device nore aesthetically pleasing and easj §.10 hol d t han woul.d ot herw se
be achieved with a nore rectangul ar - shaped control housing. As wll be
further describe P1$§ ow, the use of individual cylindrical chanbers allows
the device to be'e &ctlvely seal ed, so as to keep out noisture, dirt, or
ot her cont ani nand%. Sarn@ghulﬁgsﬂﬁe anr@@gewenhdaaqgrdpogtt@nglai@ ﬁ&clng

surface 34, firsphgPudhi RlleStbpeet3hg MEEnsCEPNP) MPENLiPEnged to
| partially surround the operator's face and comprises a
5 plurality of mask plates (184) carried by the
supporting means (110) and pressing against specific
points of the operator's face and a strap (186) affixed
to the supporting means (110) at a plurality of points
and wrapping around the oberator's head, whereby the
10 mask can be firmly affixed to the operator's head by
the intentional tightening of the strap.
30. A night vision arrangemeht according to any one of
the preceding claims, comprising an illuminator means
(54) for momentarily'illuminating the field of view of
15 the optical portion with infra-red light and a switch
(50), spring biased to the "off" position, for
energizing the illuminator means.
31. A night vision arrangement according to claim 30
when appended to claim 5, wherein the illuminator means
20 (54) comprises an infra-red emitting diode mounted on a
forward surface of the control housing (30) and the
spring biased switch (50) is mounted on the control
housing and is electrically connected to the diode to
energize the diode only by the intentional manipulation
25 of the switch against its bias, the switch returning to
a position de-energizing the diode upon release of the
switch. | N
32. A night vision arrangement according to claim 31
or 32, comprising an indicator means (192) for
30 indicating to the operator that the illuminator means
(54) is energized.
33. A night vision arrangement according to claim 6 or
to any one of claims 7 to 32 when appended to claim 6,
comprising means (194) for indicating to the operator
35 that the battery has dropped below a minimum power.
34. A night vision arrangement according to claim 32
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-14- surface’ 38. Facing surface 34 is positioned nost adjacent to optics
portion 20 and has attachnent flange 32 extending fromit. Both first
meunt i ng surface 36 and second nounting surface 38 are substantially flat
and provide an attachment point for the doyggail nount, shown generally at
70. The ends of control housing 30 are franmed by forward surface 42 and

rearvar d surf ace, A4y ThenlpLIAr n8NGr Ok Dbidt Cohd NEHALAL LN (OS2
features rotary switch . Rotary swtch 50 1s substantially’ flush within
switch cavity 58 B3, hb84) EABRBIRABL? SEIORF LRt TLAR VM &P Y- from t he
side of third cydsgndricatgRervisioR2artahgénéee ddddrdind t4d danly osite S9£i S
provi ded on forward, surface 4 %ﬂd IS S stantlalhg cent ered éf ap end of
first cylindrical3Hpsidh ¥8.34 WhereiR the Qf £ least one indicator

5 means is visible through the optical portion.

36. A night vision arrangement according to any one of
claims 32 to 35 comprising means (196) for mounting the
or at least one indicating means on an interior portion -
of the optical portion.

10 37. A night vision arrangement according to claim 36
wherein the mounting means comprises a substantially
flexible mylar tape.

38. A night vision system, comprising:

a housing: .

15 an optical means for receiving and intensifying an
image, the optical means being attached to the housing;

an illuminator means for momentarily illuminating
the field of view of the optical means with infra-red
light, and a switch spring biased to the "off" position

20 for energizing the illuminator means;

whereby the illuminator means may not be
inadvertently energized for prolonged periods of time.
39. A night vision system comprising:

an optical portion for receiving and intensifying

25 an image: _ .

a control housing affixed to the optical portion
and having an internal battery for powering the optical
portion and an infra-red emitting diode mounted on a
forward surface of the control housing, the diode )

30 capable of projecting a cone of infra-red light into an
area corresponding with the field of view of the
optical portion; and

an indicator means for indicating to the operatdr
that the diode is energized and for indicating to an

35 operator that the battery has dropped below a minimum

power.
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Switch 5Q akl ews the operator to turn on night vision nonocular 10 and
control IR emtting diode 54, as will be further described bel ow. Second
cylindrical portion 48 is intended to hold a single replaceable battery

whi ch provi des power for the night visioansgenocul ar 10. Battery cap 62 is
provi ded on rearward surface 44, and retaining strap 64 attaches the center

of battery cap4g2 tQ sidrt 'v@.@i@h ggBitenl compiisdngQ. The operator
nternal battery chafb@PEireY BoRkiPD: pereaorray be: bof tpdsnsTHANG"0 "2
wat er tight sean timayesvent noisture from ent ering and possibly
vl ndri cal por ti on SIb WIS ACR IR dipusCbeBabhE) BT Boousgih <t
5 a cone of infra-red light into an area corresponding
with the field of view of the optical portion; and
an indicator means for indicating that the diode
is energized, the indicator means being visible to an
operator viewing through the optical povktsw
10 41. A night vision system comprising:
an optical portion for receiving and intensifying
an image; -
a control housing affixed to the optical portion
and having an internal battery for powering the optical
15 portion; and .
an indicator means for indicating that the battery

has dropped below a minimum power.

20
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seadl ed chambesrs which are independent: from second cylindrical portion
48. A gas purge valve 106, as shown by.. phantomlines in Fig. 4, provides
an input point for the entry of nitrogen gas under pressure. The flow of
nitrogen gas forces out air which can cause oxidation of the internal

el ectrical conponents. It is intended lt/gat ~ -15- this gas purge process
be perfornmed only by maintegapce personnel, and not per at or. T%e
sl eeve portion 24 and contW j.ngl@.are machi ne®or nojded froma O
i ghtwei ght netallic naterlal, #dch as pol ycarbonate. %éhe. surface;/ﬂe

t hen provided )
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with a black exide finish coating, providing a non-light reflective and
easy to grasp surface which is cormmon to mlitary hardware. It is
anticipated that the operator use the night vision system 10 as a
conveni ent pocket scope. As such, the operator can sinply grasp the night
vi sion system using control hou5|ng 30 agys convenient handle and hold the
systemup to the operator's eye } V|emh?€£ ni ght enV|ronnent t hrough eye

piece 12. Si{gde_the device is v |gh and c ct, if{Z&an be
readily stowed in e of e opera or' Q%ts or backpack. o
The pocket scope can 0 be TS C M Th Psanxakd T
substantially described a = éat or c repl g Hlaectfve | ens
14 with one of greater poper, fs@w@@B}|as | Bdeq [}ines 3 Ipidyer to
use the 1A — D : ]

: — =—rh || 72 il 28
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pocket scopa:im reconnai ssance. It is also anticipated that h&...PRE% eplaced
woul d occasionally need to keep his hands free to perform ot he

these occasions, a nmechanismis provided which enables the mnalmgm&ml ﬂl
be securely fastened in place. Thus, nonocular 10 can either b

a face mask, as comon in the art, or cogjgl be used in conjunction with a

hel net nount or weapon nmount, which will be further disclosed below Each

of these types of nounts utilize a dovetail nounting carriage qh'ch can

mate with the dual dovetail nounts 70 and 70 ~ded on con ousi ng

30. I n enbodinme of { he-gresent inventfon, vet afh nplints 70 are
provi ded, a firAt oh f~f&t nounti

g surface 36 and @&s¥cond one on
second nounting surface 38. Since tHe chargz(gfistrcs ¢

{70




bot h dovetsaklr mounts are identical, only the dovetail munt—70 previded—or—
first nmounting -16- surface 36 mAII be descri bed herelnbelo qy gwd
he apparent that the follow ng description applies equally “n
dovetail mount 70 provided on second nounting surface 38. The

nount 70 has a dovetail plate 72 which i4/3enerally trape20|d

First edge 2 agﬂ second edg- 3. ¥EMer§f in the direction of the operator S

face. The edges 82 gene ly b o) to engage a
e) g’ﬂﬁéﬁ which will

carriage provifded wt
© 4

bot h be

* a A
7\
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descri beds kel ow. An internediate portion of dovetail plate 72 has
depression 76, providing an area for nounting screw 78. MuUNthiShestGfaSBeeh Replaced
shugly secures dovetail plate 72 to first nmounting surface 36.

mount 70 is intended to be engaged by carriage 90, shown speciﬁlmmn lll1| I
Figs. 8 through 11, in association wth ¥53hel met nmount in Figs. ;

and in association with a face mask in Figs. 17 and 18. Carriage 90 has an
engagi ng portion 92 which is configured to receive dogt ail plate 72. A

spring- bi ased | ocki ng menber 94 is provided to snap io depregdion 76 and

secure dovetail plate 72 to carriage 90. Rel ease butfon 96~ Tét[rac
| ocki ng nmenber 94 against its bias to allow the dovetgas |
The

renoved. The carriage 90 is carried by, r
facing portions of S




¥
gui de bars 98 mave a saw tooth track 102 which allows the carriage 90 to be
increnmental ly positioned in the radial direction relative to the operator's
face. Track control buttons 104 are provided on either side of carriage 90
to enable the carriage 90 to be freely mani pul ated al ong gui de bars 98.
When the desired radial position is achieved, the operator will rel ease
track control buttons 104 to |ock carri ad®SIRACK t he desired place. It

shoul d be apparent that an inpor gt ¢aicton ARrRARGERMERGDI ments of the

present invention is the use of fwo dovetarl nounts 70. Since either of the
dovetail mounts 70 can engage carriage 90, nonocular 10 can be positioned
for use by A night vision system usable as either a helmet

5 mounted or face mask mounted monocular, or as a
pocketscope, comprising an optical portion (20) having
an objective lens (14), an eyepiece (2), and an image
intensification apparatus for intensifying a received
image intermediate the objective lens and the eyepiece,

10 a control housing (30) affixed to the optical portion
(20) and having internal circuitry for powering the
optical portion, and an apparatus (72, 74, 90) for
selectively mounting the monocular in an operational
position adjacent to a desired one of an operator's eye

15 and being rapidly switchable between the eyes.

(Fig. 1)



-17--either the right eye, as shown by Fig.- 5, or the left eye, dyw'ﬁomn by
"Fig. 7. To change the nonocular 10 fromone eye to the next, the operator
pushes rel ease button 96 with one hand, and with the other hand w t hdraws
dovetail plate_Z2 fromcarriage 90. Wth a siSubstittiteisheetot Boryuly 996

oper at or rdtatéBHSHﬁEEFUyEﬁgéﬁw cul ar 10 t hrough—am arc eqgutvarent to

[err]. The operatoFEmv%E inserf{s the other ddvetail plate 72 back into
carriage 90 t 6~the R position. Mnor adjustnments to eyepi ece 12 and

to focus: rings 16 and 18 can now be done to optim ze nonocul ar 10 for
~use with the new eye. No nmatter which of the two dovetail nmounts 70 are
- used, rotary switch 56 al ways renainguﬁﬁfgﬁggggigﬁmgﬂhﬁﬁroperator's nose.

* Those

5 The present invention relates to a night vi51on
system.

Night vision systems are commonly used by military
and law enforcement personnel for conducting operations in

10 1low 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 forn of binoculars, hav1ng separate eyepieces- for each
eye, or monoculars, hav1ng only a single eyepiece.

15 A night vision system intensifies the ambient light
to produce an image. These systems require some residual
light, such as moon or starlight, in which to operate.
The ambient light is intensified by the night vision scope
to produce an output image which is visible to the human

20  eye. The present generation of night vision scopes
utilize image intensification technologies to intensify
the low level of visible light and also make visible the
light from the infra-red (IR) spectrum. The image
intensification process involves conversion of the

25 received ambient 1light into electron 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 prov1ded in the eyepiece of the

30 system.
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. . - e . Tosses !
skilled in the art woul d appreci ate that the nonocular 10 can be ea§ﬁy§

utitized in either a left or a right configuration, and that swi tching
betWween the two positions can occur readiiy and accurately. To further

i nprove the operability of the rmonocul ar 10, Is\iysitu 1 | vV ,
as shown in Figs. 5 6 and 8. Hel met nount .110 corrprtlégggbg 33%%‘?566{%%1@

C-shaped frane, having attachnent points at.the center portion for guide
bars 98 and 98': The curvature of frame=#t2 is intended to mimic that of
the standard ballistic helnmet 170 which is currently in use by United
States Arned Forces. Wen nmounted in place, frame 112 follows al ong the
vi sor edge 172 of helnmet 170. The frame 112 conprises a substantially

hol | ow tube which is bent into the desired shape by known machi ni ng

met hods. The ends of the tube

. The present invention relates to a night vision
system. -

Night vision'systems are commonly used by military
and law enforcement personnel for conducting operations in
low light or night conditions. Night vision systens are
also used to assist pilots of helicopters or airplanes in
flying at night. Such night vision systems either take
the foram of binoculars, having separate eyepieces for each

&J . eye, or monoculars, having only a single eyepiece.

A night vision system intensifies the ambient light
to produce an image. These systems require some residual
light, such as moon or starlight, in which to operate.
The ambient light is intensified by the night vision scope
to produce an output image which is visible to the human
eye. The present generation of night vision scopes
utilize image intensification technologies to intensify
the low level of visible light and also make visible the
light from the infra-red (IR) spectrum. The image
intensification process involvés conversion of the
received ambient 1light into electron 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 eyepiece of the
systemn. '
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are sealed by end caps 114. The frame 112 is nade of lightweight netallic
material, such as aluminiumand is also-provided. with a black oxide
coating.. To hold the helnmet nmount 110 to-the ballistic helnmet. 170, four

retainer cushions 120.and head strap 140 are gmatitdRSheet INEDEEERDELI097
cushions are shown in greater detail in Fig. 13, and conprise a retaining

clip 122, a sleeve grip 124, and -a pin 126. The sleeve grip 124 is

. -18- generally C-shaped and frictionally attaches onto frame 112, such that
it can be slid along frame 112 to a desirgglspot. Sleeve grip 124 has an
~exterior flattened portion

The typical night vision system has an optics portion
and a control portion. The optics portion comprises
lenses for focusing on the desired target, and an image
intensifier tube. The image intensifier tube performs the
image intensification process described above. The
control portion comprises the electronic circuitry
necessary for controlling and powering the optical portion
of the night vision systen. Although technologically
advanced, all of the prior -art systems fail to meet one or
more of the human factors requirements of the typical
operator.

For e%ample, the typical control portions take up

W, . considerable space in comparison to the optical portion.
To be most effective, a night vision system must be small,
rugged and lightweight. While binocular systems have the
advantage of allowing the cperator to determine depth of
field, binocular systéms are often bulkier and heavier.
Although monocular systems are smaller, the control
portions are often as large as the optical portion. This
makes the device cumbersome to manipulate. '

Monocular systems are additionally advantagecus since
it is often desirable for the operator to have a single
eye not coupled to the night vision system, or "“free".
'This free eye can remain adapted to the darkness, so that
if the night vision system is disengaged the operator will
not be temporarily blinded as his iris d;iates to adapt
for the night conditjons. The operator may also wish to
keep one eye free in order to aim a weapon, since it is
also common for weapons to be equipped with an eyepiece
for sighting purposes. These eyepieces frequently utilize
a night vision system as well. An operator may utilize a
monocular system with a first eye, in conjunctién with a
niéht vision system equipped on a weapon for use by the
other eye. Thus, monocular systems are frequently
preferred over binocular systems.
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116 which is opposite to open portion 118 which engages frame 112. The
retatning clip 122 is generally .U-shaped, having a pair of parallel walls-
166 and 166' form ng -an -open portion-of a thickness adequate to engage the
visor edge 172.of standard hel net -170, as’ shSubstintesheet 5 Bederber 1997
Paral l el tail portions 156 and 156' .extend in a direction opposite to that
of parallel walls 166 and 166' and features a pair of guide holes 158 and
notches 164. A pair of hal f-noon posts 162 extend radially fromthe sides
of sleeve grip 124, as shown in Figs. 8 aAd 13. These hal f-noon posts 162
mate wi th gui de holes 158 providing a pivot point for retaining cljps 122.
Pivotal travel of Bt diniFRPRPR psCF2PPRrRFRFBedDyUESNtRCPLIBBENSE S 19R

clips and thes$sasheieth RUddetscolfe. CutEpahbdiih e enitts Dk dedrdpgle
hol es 158 from a direction, X _
can be conveniently stowed in a pocket or backpack, or can
be attached to a lanyard and hung from the operator's
neck. When needed, the operator would hold the
pocketscope up to his eye to observe the night
environment. To be most effective, a pocketscope must be
small, lightweight and easy to manipulate.
If an operator desires hands free operation,
binocular and monocular systems are frequently mounted to
a mask worn on the operator's face. The typical face mask
mounting assembly conprises a bar or rod having a
. plurality of cushion plates attached thereto. The bar
~/ " would partially encircle the operator's face, and the
cushion plates would press 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 around the
head and connects to the bar at two places. At the
forehead portion of the bar, a mount is provided which
would attach to the binocular or monocular system. As
discussed below, this mounting method has significant
disadvantages. ' -
If the operator is wearing a monocular system, it is
often necessary to switch the monocular from eye to eye.
To accommodate this, face masks may utilize a pair of
\o/ mounting points, or a pivoting system in whiCh the
- monocular is pivoted from the left eye position to the
right eye poéition. Af;ignificant problem with this
configuration is that it wduld be time consuming to move
the monocular from one eye to the next. The monocular
would need to be readjusted in the new position to )
accommodate the precise position of the operator's'eye.
While the time required to make the configuratibn change-
and adjustment may be slight, it could mean the
difference between life and death of an operator.
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opposite that of half noon posts 162, and extending into the portion above
and ‘not ‘occupi ed by hal f-noon posts 162. Guide notches 164 are provided in
the ends of each of tail portions 156 to engage the pin 126 in a manner
which is flush with the bottomof tail porti @bstiifte sheet no\Ddcember 1997
cushions 120 firmy grip frane 112, yg&t can be noved to alternative
positions quite easily if readjustnent I S necessary. The operator would
space the four c SyEeve I 112 to en e visor 172
of “the. hol et 170- e-ABLLCHAPRRECNE Dy YoR AP8c10008 & zach

mani pul at abl R2¥LBggar hgrbzonpal ahanpmoanbedcao thei febnt ks ithieo Fddi

cushi ons {0 @ASH' GbbUA! thé 3Bed dfar's f aShighe iR 42 and
142" are provided rameaaqe tar os? |ohs |n g?ﬁgdlabiaﬁb kﬁ% S er nost
t ube monocular is attached. A locking screw holds the

monocular in a position on the bar. The operator slides
the monocular along the bar to move it from proximity
with one eye to the second eye. This presents a problem
to the operator, since each time the position of the
monocular is changed, the operator must carefully

calibrate the new position with his eye to effectively
use the monocular.

Another problem with face mask mounting is that the
adjustments of the mask could be altered by the wearing of
a helmet. If an operator intends to wear a standard
g_/- ballistic helmet, the mask must be first adjusted to the
operator's face pr;.or to putting the helmet on.’ The
operator adjusts the mask for alignment of the scope with
the eyes and tightens the mask so that it remains in the
adjusted position.. When the helmet is put on the
operator's' head, the bulk and weight of the helmet
frequently interferes with the gpper‘portion of the face
mask. This forces the mask downward relative the
operator's face knocking the monocular or binocular out of
alignment with the operator's eyes. The operator  must
then readjust the mask 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
Al not interfere with the mask. However, this usage of the
helmet is dangerous for the operator, since it removes the
temples, forehead and back of the head from protection by

the helmet. i
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of retainer cushions 120. The clips 142 are fornmed fromelongated wire
Ioopé with the ends folded i nward, and the center portions welded to frane
112. Side straps 144 and -19- 144" engage strap clips 142 and 142' at -

each of the left and right hand positions.. SUB@tiﬁft@'ghéélr-a‘Pﬁ)e%ﬁ%g@@?

upward al ong the surface of the helmet to a center joint position

where the side straps join with rear strap 148. As shown in Figs. 5 and

6., rear strap 148 extends backward al ong the back of the helnmet, through
slot 176 of hook 152 and | oops back along itself. The hel net hook 152 is

substantially J-shaped and has an el ongate8i-back wal |

GB-A-1511982 discloses a monocular system which
can be mounted on headgear and which has an optical
portion which can adopt alternative positions in front
of respective eyes. This is an example of the scheme
mentioned above in which the optical portion is
pivotally mounted for that purpose. A pin on the
headgear engages an aperture of the monocular system to
mount the system to the headgear.

" According to a first aspect of the invention there
is provided a night vision arrangement compfising a
monocular optical portion for receiving and intensifying
an image and first and second mount means, the first and
second mount means being orientated so that they can be
selectively engaged by a mounting member to provide two
alternative positions for the optical portion in front of
respective ones of an operator's eyes. '
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168. Slot 176 spans the wi dth of back wall 168, and i s engaged by rear
strap '148 as descrlbed above. There is a hook.wall 154 with a bevel | ed edge
whi*ch catches the rear ‘edge 174 of helmet- 170. By pulling rear strap 148"

snug wi th hel met "hook 152 engaging the.rear egi@gssiituté shicet be etamber 7957
hel met mount 110 firmy attaches to hel net* 170. Rear strap 148 is then

fixed in place by a known securing nethodsgsuch as Vel cro. Qther securing
nmet hods such-as pins, clips or buttons-could also be utilized. It should be
apparent that framActbZdinigerta rasmdoadl aspegt efaither igusinuisn 18Henad

head oo s, WO §qrk AANE A MRB Tl 0 A2t T 0N 0

operator's faoptigadn portien mmr|E§Qﬁéwdv®damﬂomﬂﬂﬂpsxﬁ¥¥R2wa% Hmage., t he

frame goes W Ghddording Means on which the optical portion can be
releasably mounted, a mounting member attached to one of
the optical portion and the supporting means, and first
and second mount means on the other of the optical
portion and the supporting means, the first and second
mount means being orientated so that they can be
selectively engaged by the mounting member to provide two
alternative positions for the optical portion in front of
respective ones of an operator's eyes.

A preferred embodiment has an illuminator means
 for momentarily illuminating the field of view of the
optical means with infra-red light, and a switch spring
biased to the "off" position for energizing the
illuminator means whereby the illuminator means may not
be inadvertently energized for prolonged pericds of
time.

Preferably, said illuminator means comprises an
infra-red emitting diode mounted on a forward surface of
'said housing, said diode capable of projecting a cone of

~ infra-red light into an area corresponding yith said

field of view and said spring biased switch is mounted on
said housing and is electrically connected to said diode
t0 energize said diode only by the intentional
manipulation of said switch against its bias, said switch
returning to a position de-energizing said diode upon
release of said switch. o

~ Preferably there is provided an indicator means for
indicating to the operator that said diode is'energized.

Preferably said indicator means comprises a light-
emitting diode (LED) on an interior portion of said
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operator chooses to use the rmn_dcul'ar 10 wi thout wearing t.:he hel met, he can

do ,s0 by hol ding the nonocular 10 in place with his hand. It should also be -

apparent that when .the operator puts the hel met on his he there J o
need for additi.onal adjustment-of-franme 112.Substituigishest n i&%’ﬁ% r ‘fg}Zinrrut h

adjustnments "to the direction of the--nmonocular 10, it is hot necessary to

readj ust. hel net nmount 110. |Instead, dow@tail nounts 70 are. rotationally
adjustable. Referring to Figs. 14 through 16, an Oring gasket 86 is
provi ded bel ow e,achl of dovetail plates 72. Tab 66 is provided in each of
nmounting surdRcERL FPTHRP- 38, which is adjacently positioned to

engage dovetail s|mtefdrablpadatdindergentided a second LED which is
illuminated when electrical power has dropped below a
minimum amount, the LEDs being wvisible to said operator
when looking through said field of view.

Preferably said first LED is illuminated when said
infra-red emitting diode is energized and said second
LED is illuminated when said electrical power has
dropped below said minimum amount. '

Preferably the or at least one of the LED’s is
mounted on an interior portion of the optical portion
with flexible mylar tape.

Preferably there is provided a means for shutting
off electrical power to said system upon removal of
'said monocular from engagement with said carriage.

~
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-20- dovetail plate 72. By rotation of dovetail plate 72 along-the axis
formed by nounting screw 78, dovetail. tab 66 travels in slot 88. As tab 66
reaches the outer ends of.slot 88, additional rotational -travel of ééi

is prevented. Thus, the.ends of slot 88 pr O\A‘balastitmtelsheﬂoﬂsD%@’PBerf the"
rotational travel of plate '72. I n monocul ar 10, the range of trave

within the slot is [err], 'as designated by angles a and b of Figs. 15 and
16, respectively. It should be apparent tha. an operator can precisely
rotate nonocular 10 relative carriage 90 to precisely position the axis of
optics portion 20 with the operator's eye. It should be further apparent

that once this position is achieved, the nonocular 10 will remain in

It will thus be apparent that embodiments of the
present invention may provide a human factor designed
night vision system which can be easily manipulated by an
operator as a pocketscope for hand held operations.

Embodiments may also provide a hight vision
monocular which can be rapidly changed from one eye to
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this optimal position due to the friction caused by the conpression of

. 0-ring gasket 86. It-is further anticipated-that the nonocul ar 10 be
utilized wth face mask 180, . as shown in Figs. 17 and 18.. The face mask 180
is well known in the art, and has a face maskSibsiitute shzethl dDegembenl 997
surrounds the operator's face and a plurality of mask plates 184 which
press agai nst specific points on the opeuggw's face. The mask 180 is held
to the operator's head by use of head strdp 186, scull cap 202 and chin
strap 204. Thg Laggxgask 180 is adapted to utilize a carriage 90 identical
to that dESCFIBed agove In association with hel net nount 110. Since face
masks are in such Eshpéimeshgemay; ahsoaproviide @ ndgbitt ydsiomsyanesul ar

iﬁoﬁPS ggvet al,s tROHAL TRO1 Pl 3h€Ra¥OnGULhYaBITRAY WhecH Can' BRMuthlSsed
in a burst mode of operation.

Embodiments may also provide a night wvision system
with an indicating-capability to inform the operator that
the IR illuminating system is in use.

Embodiments may also provide a night vision system
with an indicating capability to inform the operator that
the internal battery is running low. I '

Preferably, a night vision monocular of one
embodiment comprises an optical portion having an
objective lens, an eyepiece, and an image intensification
tube for intensifying a received image intermediate the

" objective lens and the eyepiece, a control housing
affixed to the optical portion and having internal
circuitry for powering the optical portion, and an
apparatus for selectively mounting the monocular in
either of two operational positions corresponding to a
desired one of an operator's eyes and being rapidly
switchable between the operational positions. More
specifically, the selective mounting apparatus comprises
a first dovetail ‘mounting plate affixed to a first
surface of the control housing, and a second dovetail
_mounting plate affixed to a second surface of the control
housing, and a carriage configured to receive and secure

"’ a selected one of the dovetail plates, the carriage being

' selectively adjustable to vary the distance between the
operator and the eyepiece.

Preferably, the monocular comprises an illuminating

. device for momentarily illuminating the field of view of
the optical potion with infra-red light.

Preferably, the night vision monocular comprises an
indicating device for indicating to the operator that the
illuminating device is energized.

Preferably the night vision system comprises an
indicating device for indicating to the operator that the
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apparent that the night vision nonocular 10 of the present invention can be
advant ageously used with either face nmask 180 or hel met nount 110. It
shoul d be apparent that carriage 90 can be adapted to other fixed external
support points to increase the range of usageSubstigteshaesr 110ecervbeet9h) e,
carriage 90 can be adapted to be fixed to the upper portion of a weapon
such as a rifle. The nonocul ar 10 can t heAOre Substitute sheet - 1
Decenber 1997 -21- adapted for use with the rifle by the cooperation of
dovetai |l nount 1otgEnal dattery ds;gunndmg 1o« ce the

Preferably, the monocular comprises a mechanism for
adjusting the azimuth of the monocular relative the
operator's eye.

The night vision monocular may be secured to a frage

- conforming to the shape of the visor of a standard 5.
.ballistic helmet, as commonly used by United States Armed
Forces. The frame is affixed to the helmet by use of a
plurality ‘of adjustable cushions each having a retaining
portion pivoting from the frame and engaging the visor,
an adjustable strap having a left and right portion
attaching to the frame at left and right attachment
points respectively and a rear portion joining to the
. left and right portions relative to the top of the
\ helmet, and a hook provided at the end of the rear
portion to engage the back of the helmet.
| The night vision monocular may be provided with
double quick release mounts and a éingle receiving member
to engage either of the double mounts. The receiving
member is provided on external support, comprising either
a helmet or a face mask. The receiving member has a '
shape corresponding to the dove tail plates, and a '
selective Lodking mechanism to secure the plates with the
member.

) For a better understanding of the invention and to
‘show how the same may be carried into effect, reference
k)- will now be made, by way of example, to the accompanying

' drawings, wherein:

Fig. 1 shows a perspective view of a night vision
monocular system according to an embodiment of the
present invention;

Fig. 2 shows a top view of the night vision
monocular system of Fig. 1:

Fig. 3 shows a side view of the night vision
monocular system of Fig. 1;

Fig. 4 shows a front view of the night vision
monocular system of Fig. 1;
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operator can use the sane night vision scope as a pocketscope, as hel net or

fface-'mask nounted, or as nounted to a weapon, it should be apparent that

the flexibility of the ni ght vision systemis greatly enhanced. The :
operator need only carry the single night viSubstiut®sheetsl Deogmt@fHO87 his -
needs, rather than utilizing dedlcatedlmtﬁi'V|5|on systens for each of

t hese usages. To activate the nonocul ar the operator us r ot switch
56. Rotary switchi98 FaShafted fﬂ%(’é’i?%%*‘t’?oﬁ%e aﬁg ;‘F ﬁtq’i‘ qssé'd’

posi tion. Thembinotiuliax & gt tommﬂgeprpsmtssewmtmbh wiiths apwmw i s
used when the nD CU|a2§&8ﬂb ﬁhﬁ in us alPThe segond pgﬁﬁ#%on turns the
power on to tf@ 2R H2PEHREPY; £ 'ﬁgehas been
engaged within car Figge OGhoWs a mide dESewrbﬁutheshen.méft fmeaitr e, so t hat
when the assembly of Fig. S; :

_ Fig. 7 shows the night vision monocular system in
association with the helmet mount assembly of Fig. 5, for
use with an operator's left eye; '

Fig. B8 shows a top view of the helmet mount assembly
of Fig. 5: '
Fig. 9 shows a bottom view of the dovetail carriage
i for ‘use on the helmet mount assembly of Fig. 5;
Fig. 10 shows the interior of the dovetail carriage
as taken through the section 10-10 of Fig. 8.
Fig. 11 shows the interior of the dovetail carriage
o as taken through the section 11-<11 of Fig. 10;
Fig. 12 shows a pa:tial cutaway view of the night
vision monocular system of Fig. 1l;
Fig. 13 shows a sectional view of a retainer cushion
of the helmet mount assembly as taken through the section
'13-13 of Fig. 8; )
| Fig. 14 shows a sectional view of the dovetail
mounting,pléte as taken through the. section 14-14 of Fig.

1; "

Fig. 15 shows a sectional view of the dovetail
mounting plate as taken through the section 15-15 of Fig.

14; :

. Fig. 16 shows another sectional view of the dovetail

e mounting plate as taken through the section 15-15 of Fig.
14; . -

Fig. 17 shows a front view of the night vision
monocu lar system of Fig. 1 in association with a face
mask assembly; and

Fig. 18 shows a partial side view of the night
vision monocular system of Fig.' 1 affixed to the ‘face -
mask assembly.

Law enforcement and military forces operating during
conditions of near or total darkness have a critical need
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operator renoves the nonocular 10 fromits nount wth -hel net nount 110

or face mask 180, tthe nonocul ar:automatically turns off. This feature-
isintended to conserve battery power. The third fixed position of rotary.
switch 56 also turns the power- to nonocul ar -18ubstitutésheetl ot Becembeni1997
position, the auto-shutoff feature is bypassed, and the nonocular 10 will
remai n powered on even after renoval fromcarriage 90. The fourth pul sed
position of rotary switch 56 controls the IRillumnation. Infra-red

em tting di ode 54 can shine a cone of infrd2red light to illuminate objects
within the field of view of nonocular 10. The IR'diode 54 is utilized when
the ambi ent |i d¢iar ildghdwakahly, ragged,naadohhaanpfashors-Agsigoed, enight

operators utilizidghRiSfdtems. 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. As will be further

described below, the control housing contains the

circuitry necessary for powering and controlling the

optics portion. |

The optics portion 20 is generally cylindrical in

shape, and comprises an eyepiece 12, an objective lens 14,

and an intermediate sleeve portion 24. The eyepiece 12 is

shaped to fit against the operator's face, providing a

W . darkened shroud around the operator's eye. The eyepiece
12 also has a flexible bellows 28, which allows the
eyepiece to be selectively manipulated so as to perfectly
fit any particular operator. At the other end of optics
“portion 20, objectivé lens 14 is provided. As will be
further described below, an image intensification tube is
provided inside sleeve 24, between eyepiece 12 and
objective lens 14.

' In operation, ambient light enters objective lens 14,
passes through the image intensification tube, and then
forms an image which is seen by the operator through the
eyepiece 12. The operator can make adjustmenté to the
image ohserved By adjusting objective focus ring 18 and
eyepiece focus ring 16. As is well known ‘in the art, the
adjustment of these focus rings bring the image into
focus. .

The optics portion 20 has a collar mount ring 22 with
internal threads. The collar mount ring 22 can be
unscrewed by the operator to remove objective lens 14 and
open optics portion 20. This additionaliy allows
replacement of the image intensification tube. In normal
operations, the operator would not open the optics portion
20, but rather it should remain sealed to prevent the
introduction of contaminants into the optics portion 20.
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vi si on.- systens'can al so see the l'i ght emanating fromthe IR diode 54, the
operator woul'd -only pul se.the light 'on for a brief period of time..The
rotary switch 56 has -an internal spring bias to return the switch fromthe

fourth Substitute sheet - 1 Decermber 1997 SgBstifute shéett-N DéceRiber 1097
The rotary switch 56 can be .an off-the-shelf item such as the five

~position FO36 switch nmanufactured by |I.T.W Corporation. An operator nust
hold the switch inte the fourth position for it to remain on. Once the
operator lets go of the switch 54, it w-lll3-«return to the third fixed
posi tion. This novel use of a

It is anticipated that a variety of different power

objective lenses be adaptable to be screwed onto optics
portion 20, giving greater flexibility to the operator.
The optics portion 20 is powered and controlled
through circuitry provided inside control housing 30.
Control housing 30 is generally triangular in shape, and
is form-fit to be easily grasped by an operator. Control
housing 30 attaches to optics portion 20 by the use of
attachment flange 32 which mounts flush to sleeve 24. An
access tunnel 188 is provided within attachment flange 32
and connects to an opening 178 in sleeve 24 as best seen
.in the cutaway view of Fig. 12. This tunnel 188 provides
W . a passageway between the optics portion and the control
housing for electrical wiring. Lanyard ring 26 is also
disposed on attachment flange 32, corresponding to a point
equivalent to the center of gravity of night vision scope
10. It is anticipated that an operator utilize a lanyard
which would attach to ring 26, so that the night vision
monocular 10 can hang from the operator's neck when not in
use.

The control housing 30 is formed from three generally
cylindrical portions, including first cylindrical portion
46, second cylindrical portion 48, and third cylindrical

- portion 52. Within these «cylindrical portions are
chambers that house the internal circuitry and battery.
These cylindrical portions also allow the ‘three sides of
controcl housing 30 to have .rounded edges. It should be
readily appdrent that these rounded edges make the device
more aesthetically pleasing and easier to hold than would
otherwise be achieved with a more rectangular-shaped
control housing. As will be further described below, the
use of individual cylindrical chambers allows the device
to be effectively sealed, so as to keep out moisture,
dirt, or other contaminants.

Surrounding the three cylindrical portions are facing

surface 34, first mounting surface 36, and second mount q%u“
This is the replacement &
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spring-biased rotary switch provides an additional margin of safety for the
operator. It is further anticipated that the operator be provided with
reliable information showi ng the operating status of the night vision
system To further ensure that the operator $ebstitatessheecht 1tBecembeni 997 ng
di ode 54 is. being utiliZed, an indicator.li.ght-is provided inside optics
portion 20, as shown generally at 190 of Fig. 12. The indicator |ight 190
al so inforns the operator that the internal battery power is running | ow.

I ndi cator light 190 conprises a first light-emtting diode (LED) 192 and a
second LED 194. The LED s are conbi ned on.p4strip of nylar tape 196 which
energes through the passageway 188 provi ded between control housing 30 and
optics portiongd@rade 3spe FaGngssupfated 4 isipospticsedardstoadiacent

paral | el to optics portion 20 and has attachment flange 32 -

extending from it. Both first mounting surface 36 and
second mounting surface 38 are substantially flat and
provide an attachment point for the dovetail mount, shown
generally at 70. The ends of control housing 30 are
framed by forward surface 42 and rearward surface 44.
The forward end of third cylindrical portion 52 features
rotary switch S50. Rotary switch 50 is substantially flush
within switch cavity 58 and has a thumb knob 56 which
extends outwardly from the side of third cylindrical
portion 52. Infra-red (IR) emitting diode 54 is provided

o . on forward surface 42, and is substantially centered in an
end of first cylindrical portion 4S. The use of rotary
switch S50 allows the operator to turn on night vision
monocular 10 and control IR emitting diode 54, as will be
further described below. '

Second cylindrical pertion 48 is intended to hold a
sihgle replaceable battery which provides power for the
night vision monocular 10. Battery cap 62 is provided on
rearward surface 44, and retaining strap 64 attaches the
center of battery cap 62 to a portion of control housing
30. The operator replaces the internal battery by

' unscrewing battery cap 62, exposing an internal battery

" chamber. It is anticipated that battery cap 62 provide 2

' water tight seal to prevent moisture frem entering and
possibly contaminatirng the battery chamber.

It is further anticipated that €first cylindrical
portion 46 and third cylindrical portion 52 comprise
sealed chambers which are independent from second
cylindrical portion a8. A gas purge valve 106, as shown
by phantom lines in Fig. 4,hpro§ides an input point for
the entry of nitrogen gas under pressure. The flow of
nitrogen gas forces out air which can cause oxidation of
the internal electrical components. It is intended that
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to.the-i mage viewed through the eyepiece 12,- and outside the 'circunference
of the inmmge. In . the preferred enbodi nent of the present invention,
first LED 192 is red, and . second LED 194 is yellow The red LED 192 is
il lum nated when the IR enitting di ode 54 is $abstitute shésted. Decdinbey ¢bbPW
LED 192 is illuninated when the battery power has dropped bel ow a mni num °
anount . The operator would see either the red LED 192, the yell ow LED

194, or both LED s when | ooking in the eyepgece 12 of nonocul ar 10. Thus,

it should be clear that the operator can tell the status of nonocular 10

whi | e observi nghtibr quagh peyreje eueod@santbeni péwfvrnedoonly mnosalateh@nkeom

of o niont visPeheRBhBZe: aPa PRERY FHE S ierT 7 Preterred emodimen

The - sleeve portion 24 and control housing 30 are
machined or molded from a lightweight metallic material, '
such as polycarbonate. The surfaces are then provided
with a black oxide finish cocating, providing a non-light
reflective and easy to grasp surface which is common to
military hardware. .

It is anticipated that the operator .use the night
vision system 10 as a convenient pocketscope. As such,
the operator can simply grasp the night vision systeni
using contrel housing 30 as a convenient handle and hold

the system up to the operator's eye to view the night

-~ " environment through eye piece 12. Since the device is
very lightweight and compact, it can be readily stowed in
one of the operator's pockets or backpack. The

pocketscope can also be used in conjunction with 'a
lanyard, as'substantial}y described above. The operator
can replace the objective lens 14 with one of greater
power, such -as three times (3X) power, to wuse the
pocketscope in reconnaissance. _

It is also anticipated that the operator would
occasionally need to keep his hands free to perform other
tasks. For these occasions, -a mechanism is provided which

enables the monocular 10 to be securely fastened in place.

" Thus, monocular-10 can either be attached to a face mask,
’ as common in the art, or could be used in conjunction with
a helret mount or weapon mcunt, which will be further.

disclosed below. Each of these types of mounts utilize a

dovetail mounting carriage which can mate with the dual

dovetail mounts 70 and 70' provided on control housing 30.

In embodiments of the present ihvention, two
dovetail mounts 70 are provided, a first one-on
first mounting surface 36 and a second one on second
mounting surface 38. Since the characteristics of
both dovetail mounts are identical, only the

dovetail mount 70 provided on first mounting . rep‘acerﬁent sheet
. S &t pi )
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Substifute sheet - 1 December 1997 - 23 appreci ated by those skilled in the
art that various nodifications, adaptations, and alternative enbodi ments
t hereof nay be nade. For exanple, control housing 340 could be fornmed of

al ternative shapes, such as rectangular, and cBubstithevshe®?Ld DEceRBSEr W@f‘
three internal chanbers. The dovetail platgs 70 al so 'could be forned o
alternative shapes, such as triangul ar or rect angul ar, so long as the

carriage 90 Wi,y LgcqsV e 192%h Oha L0K TRl rm&aéﬁ?dgoqﬂas #COR6EEAORY! N0

shape. The fra nount | n? rmnocu
apparent that the ollowlng descnptlon applles equally

well to the dovetail mount 70 provided on second mounting
surface 38. The dovetail mount 70 has a dovetail plate 72
.which is generally trapezoidal in shape. First edge #2
and second edge 84 converge in ‘the 'd_irecti.on of tt%e'
operator's face. The edges 82 and 84 are generally
bevelled so as to engage a carriage provided with either
the face mask or helmet mount, which will both be
described below. An intermediate portion of dovetail
plate 72 has depression 76, providing an area for mounting
‘screw 78. Mounting screw 78 snugly secures dovetail plate
72 to first mounting surface 36.
_ _Dov-etail mount 70 is intended to be engaged by
"~ carr{age 90, shown specifically in Figs. 8 through 11, in
association with a2 helmet mount in Figs. 5 and 6, and in
association with a face mask in Figs. 17 and 18. Carriage
90 has an engaging portion %2 which is configured to
receive dovetail plate 72. A spring-biased locking member
94 is provided to snap into depression 76 and secure
dovetail plate 72 to carriage 90. Release button 96
retracts locking member 94 against its bias to allow the
dovetail plate to be removed. The carriage 90 is carried.
by parallel quide bars 98 and 98'. The facing portions of
guide bars 98 have a saw tooth track 102 which allows the
éarriage 90 to be incrementally positioned in the radial
o diregtion relative to the operator's face. Track control
buttons 104 are provided on either side of carriage 90 to
enable the carriage_,90 to be freely manipulated along
qui'de bars 98. When the desired radial position is
achieved, the operator will release track control buttons
104 to lock carriage 90 in the desired place.

It should be apparent that an important feature of
the embodiments of the present invention is the use of
two dovetail mounts 70. Since either of the dovetail
mounts 70 can engage carriage 90, monacular 10 can be

positioned for use by . ;
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hel met. 170 coul d be shaped to be nmobunted to other hel nmets, such as an

avi ator or policeman's hel net. -24- CLAIMS 1. A night vision arrangenent
conpri sing a nonocul ar optical portion (20) for receiving and intensifying
an imge and first and second nount neans (78ubgtthte sheeti-i Deceambes 498 d
mount means being orientated so that they can be selectively engaged by a
nmounti ng nenber (90) to provide two alternative positions for the optical
portion in front of respective ones of an o{er-ator's eyes.

either the right eye, as shown by Fig. 5, or the left eye,
as shown by Fig. 7. To change the monocular 10 from one
eye to the next, the operator pushes release buttbn 96-
with one hand, and with the other hdnd withdraws dovetail -
. plate 72 from catriage 90. With a single fluid motior,
"the operator'rotates the entire monocular- 10 through an
arc equivalent- to 60°. . .The -operator then inserts the
other dovetail plate 72 back into carriage 90 to the
locking position. Minor adjustments to eyepiece 12 and to
focus rings 16 and 18 can now be done to optimize
monocular 10 for use with the new eye. No matter which of
the two dovetail mounts 70 are used, - rotary switch 56
always remains centered above the operator's nose. Those:
W skilled in the_aFt would appreciate that the monocular 10
can be easily utilized in either a ‘left or a right
‘configuration, and that switching between the two
positions can occur readily and accurately.
To further improve the operability of the monocular
10, helmet mount 110 is provided, as shown in Figs. 5, 6
and 8. Helmet mount 110 comprises a generally C-shaped
" frame, having attachment points at the center portion for
~guide bars 98 and 98°'. The .curvature of frame 112 is
intended to mimic that of the standard ballistic.helmet
170 which is currently in use by United States Armed
Forces. - When mounted in place, frame 112 follows along
_ the visor edge 172 of helmet 170. The frame 112 comprises
\os - a.substantially hollow tube which is bent into the desired:
shape by known. machining methods. - The ends of the tube
are sealed by end'EEps 114.- The frame 112 is made of
lightweight metallic material, such as aluminium and is
also provided with a black oxide coating.
To hold the helmet mount 110 to the ballistic helmet.
170, four retainer cushions 120 and head strap 140 are
provided. The retainer cushions are shown in greater
detail in Fig. 13, and comprise a retaining clip 122, a
sleeve grip .124, ‘and .a pin 126. The sleeve grip 124 is
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2. A ni.ght vision arrangenent conprising an optical portion (20) for
rece|V|ng and intensifying an inmage, supporting neans (110) on which the :
optical portion can be rel easably nounted, a nounting nmenber (90) att.ached
to one of the optical portion and the supportSub;tlttHalsheeta-nﬂDeaemba’n‘lﬂg'! '
second nmount means (74, 72) on.the other of the optical portion and the
supporting neans, the first and second nount nmeans being orientated so that
they can be selectively engaged by the nounting nenber (90) to provide two
alternative positions (110, 180) for the optgcal portion in front of
respective ones of an operator's eyes. 3. A night vision arrangenent
according to cjemerdalby Z£-shepedn dnst hfrhetionallynadtdashws nooho frame are

carried by the pptiGaln R4e ¥k can be slid along frame 112 ta a desired
spot. Sleeve grip 124 has an exterior flattened portign
116 which 1is opposite to open portion 118 which engages
frame 112. The retaining clip 122 is generally U-shaped,
having a pair of parallel walls 166 and 166' forming an
open portion of a thickness adequate to engage the visor
edge 172 of standard helmet 170, as shown in Figs. 5 and
13. Parallel tail portions 156 and 156' extend in a
direction opposite to that of parallel walls 166 and 166'
and features a pair of guide holes 158 and notches 164.
A pair of -half-moon posts 162 extend radially from the
w ' sides of sleeve grip 124, as shown in Figs. 8 and 13.
These half-moon posts 162 mate with guide holes 158
providing a pivot point for retaining clips 122. Pivotal
travel of retaining clips 122 is 1limited by contact
between the clips and the flattened portion 116. C-shaped
pin 126 enters both guide holes 158 from a direction
opposite that of half moon posts 162, and extending into
the portion above and not occupied by half-moon posts 162.
Guide notches 164 are provided in the ends of each of tail
portions 156 to engage the pin 126 in a manner which is
flush with the bottom of tail portions 156.

The novel retainer cushions 120 firmly grip frame

112, yet can be moved to ‘alternative positions quite

N _ easily if readjustment is necessary. The .operator would
space the four retainer cushions evenly along frame 112 to
engage visor 172 of “the helmet 170. Since the retainer
cushions 120 are easily manipulatable along frame 112, an
operator can optimally position the cushions to ensure
that frame 112 is snugq. _

A pair of strap clips 142 and 142' are provxded an
frame 112 in positions intermediate to the outermost tube
of retainer cushions 120. The clips 142 are formed from
elongated wire loops with the ends folded inward, and the
center portions welded to frame 112. Side straps 144 and
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4..A'nigHt vi sion arrangenent according to claim11,2 or 3, wherein the
optical portion (20) has an objective lens (14), an eyepiece (2) and an .
i mage intensification neans between the objective | ens and the eyepi ece for

intensifying a received inmage. 5. A night vis§gpbstitttersigsitent Daésmber 1997 0
any one of the preceding clains, conprising a control housing (30) affixed

to the optical portion (20) and having internal circuitry for powering the
optical portion. 6. A night vision arrangenight according to claimb5,
wherein the internal circuitry is battery operable. 7. A night vision
arrangenent acddddi mpgage |strap etips 142 and 142' at each of the left

and right hand positions. The side straps 144 .extend
upward. along the surface of the helmet to a center joint
position 146, where the side straps join with rear strap -
148. As shown in Figs. 5 and 6, rear strap 148 extendé
backward along the back of the helmet, through slot.176 of
hook 152 and loops back along itself.. The helmet hook 152
is substantially J-shaped and has an elongated. back wall
168. Slot 176 spans the width of back wall 168, and is
engaged by rear strap 148 as described above. There is a
hook. wall 154 with a bevelled edge which catches the rear
edge 174 of helmet 170. By pulling rear strap'i48 snug
with helmet hook 152 engaging the rear edge 174 of the
O helmet 170, helmet mount 110 firmly attaches to helmet
170. Rear strap 148 is then fixed in place by a known
securing method, such as Velcro. Other securing methods
such-as pins, clips or buttons could also be utilized.

It should be apparent that frame 112, when installed
using retainer cushions 120 and head strap 140, would
provide a stable piatform. for. the installation of
monocular 10. Since frame 112 is affixed to the helmet,
and not the operator's face, when the helmet is removed
from the operator's head; the frame goes with it. If the
operator chooses to use the monocular 10 without wearing

- the helmet, he can do so by holding the monocular 10 in
place with his hand. It should also be apparent that when
the operator puts the helmet on his head, there is no need
for additional adjuigment of frame 112.° '

To make inéremental azimuth adjustments to the
direction of 'the monocular 10, it is” hot necessary to
readjust helmet mount 110.  Instead, ‘dovetail mounts 70
are. rotationally adjustable. - Referring to Figs. 14
through 16, an O-ring gasket 86 is provided below each of
dovetail plates 72. Tab 66 is provided in each of
mounting surfaces -36 -and 38, which 1is adjacently
positioned to engage dovetail slot 88 disposed underneath
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Supstjtute sheet - 1 Decenber 1997 -25- 6, conprising neans (106) for

i ntroducing an inert gas into the.control housing (30) to prevent
contam nation of the“i-nternal cireuitry. 8. A night vision arrangenent
according to claim5, 6 or 7, wherein:the coSubstitutwsaesls { BRcentbarrio9ys an
attachnment flange (32) which connects to the optical portion-and an )
i nternal passageway (188) for routing of electrical wiring between the
control housing and the optical portion. 9. A night vision arrangenment
according to any one of claims 5 to 8, whelBrn the control housing (30) is

generally triangular wth rounded edges angd is of a size_and wei ght
conductive to g&@:ﬂﬁqq)gl wWiafke;72. By rotation of dovetall plate 72 along

the axis formed by mounting screw 78, dovetail .tab 66

travels in slot 88. As tab 66 reaches the outer ends of -
slot 88, additional rotational travel of plate 72 is-
prevented. Thus, the ends of slot 88 provide limit stops

68 to limit the rotational travel of plate 72. In

monocular 10, the range of travel within the slot is 8¢,

as designated by angles a and b of Figs. 15 and 1s,

respectively. It should be apparent that an operator can

precisely rotate monocular - 10 relative carriage 90 to

precisely position the axis of optics portion 20 with the

Speratcr's eye. It should be further apparent that once

this position is achieved, the monocular 10 will remain in

this optimal position due to the friction caused by the

compression of O-ring gasket 86.

It is further'_anticipated that the monocular 10 be
utilized with face mask 180, as shown in Figs. 17 and 1s8.
The face mask 180 is well known in the art, and has a face
mask frame 182 which partially surrounds the operator's
face and a plurality of mask plates 184 which press
against specific points on the operator's face. The mask
180 is held to the operator's head by use of head strap
186, scull cap 202 and chin strap 204. The face mask 180
is adapted to utilize a carriage 90 identical to that
described above in association with helmet mount 110.
- ) Since face masks are in such common usage-in the art, it

is important that monocular 10 and dovetail mounting
plates 70 fully compatible with them. Thus, it should be -
apparent that the night vision monocular 10 of the present
invention can be advantageously used with either face mask
180 or helmet mount 110. .

It should be apparent that carriage 90 can be adapted
to other fixed external support points to.increase the
range of usage of monocular 10. For example, _c;rriage S0
can be adapted to be fixed to the upper poftion of a
weapon such as a rifle. The monocular 10 can then be
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operator's single hand for the use of the optical portion as a pocketscope.
10. A night vision arrangenment accoirding to any one of the preceding _
clainms, wherein the first and second nount neans are respective dovetail
nmounting neans.- 11. A ni ght Vision arrangenSobstitaiecstuiety 1tBecerabes1%bnd
10 or to any one of clains 4.to 9 when appended to clains 3 and 10, wherein
the first nmount neans (74) conprises a first dovetail nounting plate (72)
attached to a first surface fixed relative{o the optical portion and the
second mounting nmeans conprises a second dovetail mounting plate (74)

attached to aa8sgead sy agsel iwkehrehal i yerile the epe céboperatedn lir A

ni ght vision arrangegent accordi ng , cl,aim1l. when appended.io claim5,
wherein t he fcp(pggtghgesx%\b% 70 %ltt?l t%e carriage 98 Since athe

operator can use the same night vision scope as a
pocketscope, as helmet or face mask mounted, or as mounted
to a weapon, it should be apparent that the flexibility of
the night vision system is greatly enhanced. The operator
need only carry the single night vision 10 to satisfy each
of his needs, rather than utilizing dedicated night vision
systems for each of these usages.

To activate the monocular 10, the operator uses
rotary switch §56. Rotary switch 56 has three fixed
positions, and a fourth pulsed position. The first fixed
position reéresents pover off. This position is used when

o’ . the monocular 10 is not in use. ' The second position
turns the power on to the monocular 10, but only when the
dovetail mount .70 . has been engaged within carriage 90.
This provides an auto-shutoff feature, so that when the
operator removes the monocular 10 from its mount with
helmet - mount 110 or face mask 180, "the monocular
automatically turns off. This feature is intended to
conserve battery power. )

The third fixed position of rotary switch 56 also
turns the power to monocular 1Q on.. When placed in this
position, the auto-shutoff feature is .bypassed, and the
monocular 10 will remain powered on. even after removal

&_; from carriage 90. .

The fourth pulsed position of rotary switch 56
controls the IR illumination. - Infra-red emitting diode 54
can shine a cone of infra-red light to illuminate objects
within the field of view of monocular 10. The IR diocde 54
is utilized when the ambient light is extremely 1low.
Since other potentially hostile operators utilizing night
vision systems can also see the light emanating from the
IR diode 54, the operator would only pulse the light on
for a brief period of time. The rotary switch 56 has an
internal spring bias to return the switch from the fourth
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surfaces are surfaces of the control "housing (30). 13. A night vision
arrangenent according to claim 10 or. 11, wherein the nmounting nenber
conprises a carriage (90) conflgured to receive either of the dovetai

pl ates and means (94) for securing the sel ectSubstitutesheét 1 Blecembieri1@97he
carriage. 14. A night vision arrangenent according to claim 13, wherein
each of the dovetail nounting plates (72, 74) -26- has a generally
trapezoi dal shape, and the carriage (90) hagja receiving portion having a
shape corresponding to that of the-dovetail nounting plates.

to the third position. The rotary switch S6 can be an

off-the-shelf item, such as the five position F036 switch

manufactured by I.T.W. Corporation. An operator must hold
the switch into the fourth position for it to remain on.

Oonce the operator lets go of the switch 54, it will return

to the third fixed position. This novel use of a

spring-biased rotary switch provides an additional margin

of safety for the operator.

It is further anticipated that the operator be
provided with reliable information showing the operating
status of the night vision system. To further ensure that
the operator is aware that the IR emitting diode 54 is

) being utilized, an indicator 1light is provided inside
" - optics portion 20, as shown generally at 190 of Fig. 12.
The indicator light 190 alsc informs the operator that the
internal battery power is running low. Indicator light
190 comprises a first light-emitting diode (LED) 192 and
a second LED 194. The LED's are combined on a strip of
mylar tape 196 which emerges through the paséageway 188
provided between control housing 30 and optics portioen 20.
The tape 196 is mounted within optics portion 20 parallel
to the image viewed through the eyepiece 12, and outside
the circumference of the image. ‘In the preferred
embocdiment of the present invention, first LED 192 is red,
~and second LED 194 is yellow. The red LED 192 is
s illuminated when the IR emitting diode 54 1is being
’ utilized. The yellow LED 192 is illuminated when the
battery power has dropped below a minimur amount. The
operator would see either the red LED 192, the yellow LED
194, or both LED's when looking in the eyepiece 12 of
monocular 10. Thus, it should be clear that the operator
can tell the status of monocular 10 while -observing
through eyepiece 12 and without removing meonocular 10 from
attachment with carriage 90.

Having thus described a preferred embodlment of a

night vision monocular system it should be
- Tis is the replacement sheet
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15. A night vision arrangenent:-according to any one of clains 11 to 14,
havi ng neans (70) for..adjusting the azimuth of. the optical portion relatlve
to the operator's eye, the neans for .adj usting conprising a tab (66)-

di sposed in each of the first surface and t hes iRGRNE sheef 2¢ Decemissrcigtre
slot (88) . in the underside of each of the n?gntlng plates (72, 74) and
engagi ng the tabs, and an Oring (86) posi TfBned between a corresponding

one of the surfgaces.and LhesdouRhall JIRYLINGAPLALrel BRaTOYALIG Pl at oS

bei ng rotatabl e"@rong an arc-o ative the surfaces mnt e ends
of the slots prmoddfhgam@935uondhpmatienspsan¢6alﬂenhgﬁive|§m®ndameamgenent

according to an¥h§9809fmﬁg be' ggglngggkic gorfcegn%kgungogggga G3p for

shutting of f el ec cal o t he
could be formed of alternative shapes, such as

recfangulér, and could have more or less than three
internal chambers. Tﬁé dovetail plates 70 also could be
formed of alternative shépes, such as triangular or
rectangular, so long és the carriaée 90 which receives
each of dovetail plates 70 has a corfesponding shape.
The frame 112 for mounting monocular 10 to a ballistic
helmet 170 could be shaped to be mounted to other
helmets, such és ah aviatof or policeman's helmet.
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upon renoval of the optical portion (20) from engagenment with the nmounting
menmber (90). 17. A night vision arrangenent according to claim2 or to any
one of clainms. 3 to 16 when appended to claim 2, wherein the supporting
means (110) -conprises .a substantially hol | owSubstitute sheebe1 QeremivaniQy
seal ed ends and a bl ack oxide finish. 18. A night vision arrangenent
according to claim 17 wherein the nounti-pg-nmenber (90) is selectively
adj ustabl e relative the supporting nmeans (110) to vary the distance between
the operator gnadIMse eyepiece (2). 19. A night vision arrangenent according
ane of clainms 15 to 18 when ended. to claim

13, SWherein the < Bohnd iR YERR R A 1 | A gRTeGAT o
central porti optdkalhgortion (20) for receiving and intensifying an
image and first and second mount means (74, 72), the
first and second mount means being orientated so that
they can be selectively engaged by a mounting member
(90) to provide two alternative positions for the
optical portion in front of respective ones of an
operator’s eyes. _ '
2. A night vision arrangement comprising an optical
portion (20) for receiving and intensifying an image,
supporting means (110) on which the optical portion can
be releasably mounted, a mounting member (90) attached
to one of the optical portion and the supporting means,
— - and first and second mount means (74, 72) on the other
of the optical portion and the supporting méans, the
first and second mount means being orientated so that
they can be selectively engaged by the mounting member
(90) to provide two alternative positions (110, 180)
for the optical portion in front of respective ones of
an operator’s eyes. ' )
3. A night vision arrangement according to claim 1 or
2 wherein both the first and second mount means are
carried by the optical portion. '
4. A night vision arrangement according to claim 1,2
or 3, wherein the optical portion (20) has an objective
lens (14), an eyepiece (2) and an image intensification
means between the objective lens and the eyepiece for
intensifying a received image.
S. A night vision arrangement according to any one of
the preceding cla%ms, comprising a control housing (30)
"affixed to the optical portion (20} and having internal
circuitry for powering the optical portion. -
6. . A night vision arrangement according to claim 5,
wherein the internal circuitry is battery opefable.
7. A night vision arrangement according to claim S or
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supporting neans. 20. A night vision arrangenent according to claim 19,
wherein the supporting means (110) has a pair of Substitute sheet - 1- -
Decenber 1997 -27- parallel support bars (98, 981) extending outwardly
relative to the operator fromthe center portSubstitGtetsheet udddetembentddis,
each of the bars having a sawtooth track (102) disposed thereon whereby the
carriage (90) travels on the support barsyénd cooperates with the track to
remain secured in a desired position. 21. A night vision arrangenent

according to ckai FodpPising means (106) for introducing an inert gas
~into the control housing (30) to prevent contamination
of the internal circuitry.
8. A night vision arrangement according to claim 5, 6
or 7, wherein the control housing (30} comprises an
attachment flange (32) which connects to the optical
portion and an internal passageway (188) £for routing of
electrical wiring between the control housing and the
optical portion. '
9. A night vision arrangement according to any one of
claims 5 to 8, wherein the control housing (30) is
generally triangular with rounded edges and is of a
size and weight conductive to grasping with an
operator’s single hand for the use of the optical
portion as a pocketscope.
10. A night vision arrangement according to any one of
the preceding claims, wherein the first and second
mount means are respective dovetail mounting means.
11. A night vision arrangement according to claims 3
and 1U or to any one of claims 4 to 9 when appended to
claims 3 and 10, wherein the first mount means (74)
comprises a first dovetail mounting plate (72} attached
to a first surface fixed relative to the optical
portion and the second mounting means comprises a
second dovetail mounting plate (74) attached to a
 second surface fixed relative to the optical portion.
\;, 12. A night vision arrangement according to claim 11
when appended to claim S, wherein the first and second
surfaces are surfaces:-of the control housing (30).
13. A night vision arrangement according to claim 10
or 11, wherein the mounting member comprises a carriage
(90) configured to receive either of the dovetail
plates and means (94) for securing the selected
dovetail plate within the carriage. )
14. A night vision arrangement according to claim 13,
wherein each of the dovetail mounting plates (72, 74)
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to any.one of claims 3 to 20 when. appended to claim2, wherein_the
supporting means conforns to the:shape of a visor of a helnmet, the )
ar.r angenment conpri sing- neans ('120) for attaching the supporting neans 9110)
to the helmet. 22. A night vision arrangenenSubstituteishget-ol Desember 1997
wherein the -attaching neans (120) conprises a plurality of adjustable
cushions frictionally nmounted on the suppggting neans and engagi ng the
visor, an adjustable strap (144) having a left and right portion attaching

to the supporiidyy daepeterdllgfirdpkbdiddl shipsehnand eheéntartetagectively, a
rear portion (eéﬁpéﬂéglﬂ E%Bto.the | eft and riggt pgrt%gns relative to the
top of the hel £ TR BRTR AT L0F e BB the rear portion
t o engage the dmatdesdondindietoethat of the dovetail mounting plates.
15. A night vision arrangement according to any one of
claims 11 to 14, having means (70) for adjusting the
azimuth of the optical portion relative to the
operator’s eye, the means for adjusting comprising a
tab (66) disposed in each of the first surface and the
second surface, an arcuate slot (88) in the underside
of each of the mounting plates (72, 74) and engaging
the tabs, and an Q-ring (ssi'positioned between a
corresponding one of the surfaces and the dovetail
mounting plates, the mounting plates being rotatable
along an arc of travel relative the surfaces with the
\a‘ " ends of the slots providing rotation limit stops.
16. A night vision arrangement according to any one of
the preceding claims and comprising means (56) for
shutting off electrical power to the optical portion
upon removal of the optical portion (20) from
engagemeht with the mounting member (90). '
17. A night vision‘ariangement according to claim 2 or
to any one of claims 3 to 16 when appended to claim 2,
wherein the supporting means (110) comprises a
substantially hollow metallic tube (112) having sealed
ends and a black oxide finish. :
18. A night vision arrangement according to claim 17
wherein the mounting member (90) is selectively
adjustable relative the supporting means (110) to vary
the distance between .che operator and the eyepiece (2).
19. A night vision arrangement according to claim 13
or 14 or to any one of claims 15 to 18 when appended to
" claim 13, wherein the supporting means (110) carries
the carriage (90) in a central portion of the
supporting means. ]
20. A night vision arrangement according to claim 19,
wherein the supporting means (110) has a pair of
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23. A.night vision arrangenent according to claim22, wherein each of the
adj ust abl e cushions (120) conprises a sleeve portion (124) gripping the
supporting means (110), a retaining portion (122) pivoting fromthe sleeve -
portion and engagi ng the visor, and a pin (ﬁlﬂ)stmﬁemheeg 8tﬁe¢€ﬁﬂhefn i
portion to the sleeve portion. 24. A night vision arrangenent accordlng
claim 23, wherein the sleeve portions (124)- are generally C shaped havi ng
an internal surface which conforns to and frictionally engages the
supporting nmegaxrallill) suppond dyaire (mfacsa.)haaxmcia.rzgjwmm]wy flat

23[ f/vi'a?gl glg?érﬁae[%tlé};agq g:]; gﬁolrpfeé:lcgé%gn%olgcgngm gsél cf(é%ﬁﬁoﬁl | at port I on.
supporting means, each of the bars having a sawtooth
track (102) disposed thereon whereby the carriage (90)
travels on the support bars and cooperates with the
track to remain secured in a desired position.
21. A night vision arrangement according to claim 2 or
to any one of claims 3 to 20 when appended to claim 2,
wherein the supporting means conforms to the shape of a
visor of a helmet, the arrangement comprising means
(120) for attaching the supporting means (110) to the
helmet.
22. A night vision arrangement according to claim 21,
wherein the attaching means (120) comprises a plurality
\— - of adjustable cushions frictionally mounted on the
supporting means and engaging the visor, an adjustakle
strap (144) having a left and right portion attaching
to the supporting means at left and right attachment
points respectively, a rear portion (148) joining to
the left and right portions relative to the top of the
helmet and a hook (152) provided at the end of the rear
portion to engage the back of the helmet.
- 23. A night vision arrangement according to claim 22,
wherein each of the adjustable cushions (120) comprises
a sleeve portion (124) gripping the supporting means
" (110), a retaining portion (122) pivoting from the
sleeve portion and engaging the visor, and a pin (126)
securing the retaining portion to the sleeve portion.
24. A night vision arrangement according claim 23,
wherein the sleeve portions (124) are generally C-
shaped having an internal surface which conforms to and
frictionally engages the supporting means (110), an
exterior surface having a substantially flat portion
(116) and a pair of half-moon shaped posts (162)
protruding outwardly from the exterior surface on
opposite sides of the flat portion. ,

/ . . .
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-28 - _25. A night vision arrangement according to claim23 or 24, wherein
the retaining portions (122) conprise a pair of retaining walls (166, 166')
joined by a substantially flat base and a pair of semcircular tabs (156,

1561) extendi ng bel ow the base substanti al | y Sitystituteshbet 1 N Dawnisor 1997
tabs each having an opening (158) in the %gnter and a notch (164) at the

bottom the posts engagi ng the openings efidabling the retaining portions to

pivot relativ he gl k QRS | ' 5 |yl dsm t by
contact bet \Ae?ng'theﬁbgg%ﬁg_ﬁgitgﬁgﬂf ?g%gééreﬁéég gF Etg %‘glgﬁtgregcﬁ cploarrﬁo{ésj. 26.
A ni ght vi si orpmr24ngehereincebedragainingaparpions (122) comprise a

pair of retaining walls (166, 166‘) joined by a
substantially flat base and a pair of semicircular tabs
(156, 1561) extending below the base substantially
pa}allel to the walls, the tabs each having an opening
{158) in the center and a notch (164) at the bottom,
the posts engaging the openings enabling the retaining
portions to pivot relative the sleeve portions (124)
with pivotal travel limited by contact between the base
and the flat portion of the 'sleeve portions. .

26. A night vision arrangement according to claim 25,
wherein the pin (126) is generally C-shaped, having
ends which extend outwardly from the part of the

W, openings left unoccupied by the half-moon posts (162),
travelling downward along the tab (156, 1561) to engage
the notches (164). '

27. A night vision arrangement according to any one cf
claims 22 to 26, wherein the left and xright attachment .
points (142) comprise elongated wire loops having ends
folded inward and an intermediate portion welded to the
supporting means (110), the left and right straps
having ends which wrap around the supporting means

(110) and wire loop combinations with the folded ends
enveloping the sides of the straps to preclude lateral
movement of the straps relative the supporting means
(110) .

o 28. A night vision arrangement according any one of
claims 22 to 27, wherein the hook (152) is
substantially J-shapé& having an elongated back wall
(168), a slot (176) spanning the back wall, a hook wall
(154) having a bevelled edge, and a base joining the
back wall and the hook wall, the rear portion of the
strap feeding through the slot and fastening to itself
along the length of the rear portion.

29. A night vision arrangement according to claim 2,

. L
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wherej-n the pin (126) is generally C shaped,. having ends which extend
outwardly fromthe part of the openings |eft unoccupied by the half-noon
posts (162), travelling downward along the tab (156, 1561) to engage the

notches (164). 27. A night vision arrangenentslﬁfg{mtglgmeto1@¢{cé}ﬁ§emgg7
clains 22 to 26, wherein the left and righs-attachnent points (142)

conprise elongated wire | oops having ends folded inward and an internediate
portion wel dedot otd hanyg upperef nglatmsmsl (€d0R0 whenl eppendeds itghclaimps

having ends ‘“’\fﬂ#,fh%ip%g&f %l’l'%ds nééo?t‘:'f rhb38sM39%) (110h #adevimagyl 0OP

conbi nati ons enve oprng the-sides of the straps to
precl ude Iater918®bvenent of the straps relatlve t he supporting neans

(110). 30. A night vision arrangement according to claim 29,
wherein the supporting means (110) is arranged to
partially surround the operator’s face and comprises a
plurality of mask plates (184) carried by the
supporting means (110) and pressing against specific
points of the operator‘’s face and a strap (186) affixed
to the suppérting means (110) at a plurality of points
and wrapping around the operator‘s head, whereby the
mask can be firmly affixed to the operator’s head by
the intentional tightening of the strap.

31. A night vision arrangement according to any one of
the preceding claims, comprising an illuminator means
(54) for momentarily illuminating the field of view of
the optical portion with infra-red light and a switch
(50), spring biased to the “off" position, for
energizing the illuminator means.

32. A night vision arrangement- according to clalm 31
when appended to claim 5, wherein the illuminator means
(54) comprises an infra-red emitting diode mounted on a
forward surface of the control housing (30) and the
spring biased switch (50) is mounted on the control,
housing and is electrically connected to the diode to

- energize the diode only by the intentional manipulation
of the switch against its bias, the switch returning to

o a position de-energizing the diode upon release of the

switch.

33. A night vision arrangement according to claim 32,
comprising an indicator means (192) for

indicating to the operator that the illuminator means

(54) is energized.

34. A night vision arrangement according to claim 6 or

to any one of claims 7 to 33 when appended to claim 6,

comprising means (194) for indicating to the oberator _
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28.. A.hight vi sion arrangenent according any one of clainms 22 to 27,
wherein the hook (152) is substantially J-shaped having an el ongat ed back
wall (168), a slot (176) spanning the back wall, a hook wall (154) having a

bevel |l ed edge, and a base joining the back vvalsuba;lﬁd,téfgﬁeap.olf Df&!érnbd{- 7ear
portion of the strap feeding through the %éot and fastening to its ong

.the length of the rear portion. 29. Anig vision arrangenment according to

claim 2, - 2hatore R 1Y 9; Ca@bgﬁ?é bR18@ aha&naaﬂﬁn%dletro claimz2,

wherein the sgﬁfortlrgagﬁfq$131°n R ace nask i

gement according to claim 33
or 34, wherein the or at least one indicating means
(192, 194) comprises a light-emitting diode (LED).
36. A night vision arrangement according to any one of
claims 33 to 34 wherein the or at least one indicator
means is visible through the optical portion.
37. A night vision arrangement according to any one of
claims 33 to 36 comprising means (196) for mounting the
or at least one indicating means on an interior portion
of the optical portion.
38. A night vision arrangement according to claim 37
wherein the mounting means comprises a substantially
flexible mylar tape.

-
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(180).. 30. A night vi'sion arrangenent according to claim29, wherein the
supp6rting means (110) i's -arranged to-partially surround the operator's
face and conprises a.plurality of mask plates (184) carried by the
supporting means (110) .and pressi ng agai nst §p§?§tlm%%3‘@%¢tm%-[)§ﬁem”997
operator's face and-a strap (186) affixed to the supporting neans (110) at
a plurality of points and wappi ng around the operator's head, whereby the
mask can be firmy affixed to the oper¥or's head by, Lint ent i onal
tightening of the strap. 3 *n) htr{ i on arrange t acgording to
- one of the preceding clainé, s g%m i1l um nator_neahs (54) fo

nmonentarily illumnating the field of view of the opti%@l portion wth

VS

NN

infra-red light and a switch

W
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(50), spring biased to the "off" position,.for energizing the illum nator
means. 32. A night vision arrangenent- according t.o claim31 when appended
to claimb5, wherein the il]um-nator neans (54) conprises an infra-red
emtting diode nounted on a forward surface ofyhdtRuteddHaabl 1 DESeMBek $697 and
the spring biased switch (50) is mounted on the control housing and is '
el ectrically connected to the diode to energize the diode only by the

i ntentional manipulation of the switch against its bias, the switch
returning to a position de-energizggg t he #iSode upon rel ease of the swtch.

33. A night visib@d arrangenent acc ng t | ai_m 32, rising.an
I ndi cat or neans (192 r indqg§ting to\th opeEZEor that /t he i 1 nat gr
means _ = .
. = Q -
32 E E ol
la = 0 11l
... ' 72 I 28
b.
o
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(54) is energized. 34. A night vision arrangenent according to claim®6é or
to any one of clains 7 to 33 when appended to claim6, conprising neans
(194) for indicating.to the.operator -30- that the battery has dropped
bel ow a mi ni num power. 35. A night.vision arr aant. (o] s {-m 33
or 34, wherein the or at |east one indicati ng%‘@a(q%%? ?%?%rgﬁ%ﬂ%e@ a
light-enmitting diode (LED). 36. A night sion arrangenent according to any
one of clains 33 to 34 wherein the or at |l east one indicator neans is

vi si bl e through the optical portion. - 144,

170
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37. A night vision arrangenent according to any one of clains 33 to 36
conprising nmeans (196) for nounting the or at |east one indicating nmeans on
an interior portion of the optical portion. 38. A night vision arrangenent
according to claim37 wherein the nounting negobstitoleshents 1aDecémbent 997 | v
fl exible nylar tape. ' ' L
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