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Field of the Invention
The present invention relates to night vision

devices. More particularly, the present invention relates
to night vision devices of the type which removably and
relatively movably attach to a support structure secured
5 to a face mask or to a helmet, for example, to thereby be
supported in front of at least one eye of the user. Aas
thus supported, the night vision device may be used by the
wearer of the helmet or face mask to view a night scene
while +the user’s hands remain free. =~ Still more
10 particularly, the present invention relates to such a
night vision device having an infrared light which is not
visible to the unaided eye. This light may be used, for
example, for covert signaling to other personnel who are
equipped with night vision viewers. This infrared light
15 may also be used for map reading and for area
jllumination, for example, without the aid of illumination
which is visible to the unaided eye.' When the momentary
illumination feature of the infrared light is used for a
"quick look" illumination of a map or area, for example,
20 the user’s safety is improved because the infrared light
cannot be forgetfully left on to reveal the user’s
pbsition to others with night vision devices. The nignht
vision viewer includes a single control switch which
controls both the night vision viewer and the infrared.
25 1light in both its continuous and momentary illumination.

Related Technology

' A conventional night vision device is known as the
j AN/PVS-7B. This night vision device includes a housing
30 with a single objective lens through which low-level light

from a night scene is received. The housing of the
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f hus supported, the night vision device may be used by the wearer of the
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such a night vision device having an infrared light which is not visible to :
t he unai ded eye. This |ight nmay be used, for exanple, for covert signaling -
to ot her personnel who are equi pped with night2vision viewers. This
infrared light 15 may also be wused for map reading and for area
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representative of the low-level light scene viewed through
the single objective lens, an image split_ter 3 and a pair

5 of eye pieces in which a user of the device may view the
intensified image with each eye.

The conventional AN/PVS-7B also includes a small
infrared spot light which is not visible with the unaided
eye', and which may be locked on for area illumination, for

10 example, in an area where natural or other low-level

lighting is nonexistent or too dim for the night vision
device to provide an image. Such an infrared area
illumination may be required, for example, in a building
basement or in a tunnel where natural light can not reach,
15 and where artificial illumination visible with the unaided
eye is not available. This small infrared spot light is
also useful for such purposes as map Oor sign reading in
circumstances where visible illumination would be
undesirable. Once this infrared spot light is locked on,
20 it stays on until the user purposely turns it off.

However, experience has shown that users of the
conventional AN/PVS-7B too often forgetfully leave the
infrared spot light on. This spot light is not visible to
the unaided eye. But other possibly hostile personnel

25 with night vision devices can seen this spot light for a
distance of several kilometers. Thus, the forgetful
leaving' on of the infrared spot light of the conventional =
AN/PVS-7B night vision device may reveal the user’s
existence and location to other personnel within a wide

30 area.

Additionally, experience has also shown that the
small infrared spot light can desirably be used for covert
signaling purposes to other friendly personnel. who are
equipped with night vision devices. That is, hostile

35 personnel who are not egquipped with night vision devices

will not be able to seen the covert signaling.
Unfortunately, the conventional AN/PVS-7B night vision
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pulled axially and then turned to a detent to illuminat.
and lock on the infrared spot light. Similarly, in orde;

+to extinguish the infrared spot light, the switch knol

must be rotated out of the detent position,
axially inward.

Consequently, covert signalling with the conventiona)
AN/PVS-7B night vision device is very awkward. Further,
because the axial movements of the switch knob require -
considerable and deliberately-applied force, the aiming of
the night vision device in a particular direction, as well
as its position of placement on the user’s head may be
upset. Moreover, those who attempt covert signaling witk}
the conventional AN/PVS-7B type of night vision device
generally find it necessary to stabilize the device with
one hand while the other hand is used to manipulate the
knob of the control switch. Understandably, this
necessity to use both hands for operation of the night
vision device in a convert signaling mode undermines the
utility of such a head-mounted device. Users of the
head-mounted night vision devices most often want to have
at least one hand free for other uses while using the
night vision device for viewing or signaling.

Moreover, the same deficiency of the conventional
AN/PVS~-7B type of night vision device becomes apparent
when the user wants to take a quick look at a map, street
sign, or other such informative material where additional
supplemental illumination from the infrared spot light is
desired. The conventional control circuitry and switch do
not allow the user to illuminate the infrared spot light,
and then to quickly extinguish this light as soon as the
necessary information has been glimpsed, and before
possibly hostile personnel can take aim on the user.

Other conventional night vision devices have employed
an infrared spot light controlled by a momentary contact
For example, a conventional night vision device

and pushec

switch.
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" AN/PVS-7B type of night vision device.

4

has employed a control switch for the night vision device,
and a separate push button type of momentary contact
switch for operation of the infrared spot light. With
this type of conventional night vision device, the housing
integrity of the device is more easily comproﬁised by the
entry of dirt and water because both the control switch
and the push button switch require individual openings in
the housing. Further, operation of the device requires
the operator to be familiar with the 1location and
operationai requirements of both the control switch and
the push button switch. Under stressful conditions, the
necessity to locate and operate more than one control or
switch on . a night vision device can be a decided
disadvantage.

Summary of the Invention

In view of the above, a primary object for the
present invention is to provide a night vision device with
an infrared supplemental illumination light and a singular
dual-action control switch which + controls both the
operation of the night vision device, and of the infrared
spot light for both continuous and momentary illumination.

Another object for the present invention' is to
provide such an night vision device with an infrared
supplemental illumination 1light which can be turned on
momentatily, and which turns off automatically once the
user of the device no longer applies a purposeful force to
maintain the light on.

Yet another object of the present invention is to
provide such a night vision device which allows covert
signaling or "quick look" functions to be performed with
the infrared supplemental illumination 1light while
requiring the user to use only one hand to méhipulate the
night vision device.

Still another object of the present invention is to
provide the above structural and functional features in an
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i'nfralled spah objpglky Which is not visible with the unaided eye, giduddicilss

may bR | ocked on for. area ilJumnation, for 10 exanple, in an area ere
natur @l or other lowlevel lighting is nonexistent or too dimfor the night
vi siof device to provide an inmage. Such an infrared area illum nation
may bp required, for exanple, in a building bassnent or in a tunnel where
natur gl |ight can not reach, 15 and where artificial illumnation visible

Lt h fhe unai ded eye is Al | e enel Hre i |44 e Jeight is,
\glbéo useful for such pur%géggé_igéb%gp g’P ?siryglﬁe readi‘}r#g‘;glrg?%?rgcéﬁg%éhggs it
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legkep on, relative to a user’s head and eyes, the housing having an
.ng objective lens admitting low-level light from a night
‘he 5 scene, an image intensifier apparatus pfoviding an
.ch intensified image representative of the low-level scene,
in and an eye piece into which the user may look with at
es least one eye to view the intensified representative
nd _ image. The night vision device further including an
nd 10 infrared subplemental illumination light, and a singular
he dual-function control switch for the night vision device
ox and supplemental 1light which allows the user to
2d - purposefully manipulate an external switch feature of the

housing in order to momentarily illuminate the
15 supplemental 1light, the control switch automatically
extinguishing the supplemental light once the user

e discontinues the purposeful manipulation of the switch
h ' feature. ' '

r Additional objects and advantages of the present
e 20 invention will appear from a reading of the following
d detailed description of a single preferred exemplary

embodiment of the present invention taken in conjunction
with the following drawing Figures, in which:

[ T ¢

25 Dpescription of the Drawing Figqures

Figure 1 provides a fragmentary pérspective view of
) a user wearing a helmet carrying a support structure which
supports a night vision viewer in front of the user’s

w

! eyes;

30 Figure 2 is a fragmentary view of a portion of Figure
1, shown at an enlarged scale to better illustrate salient
features of the invention.

Figure 3 is a table showing operative conditions of
the night vision device illustrated in Figures 1 and 2;

I
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ai ded eye. But ot her personnel 25 with night vision
I ces can seen this spot ' \l stance of several kiloneters.
us, the forgetful |eavin rared spot |ight of the

nventi onal AN PVS- 7B ni ght vi sion deV|ce may reeal the user's existence
d | ocation to other personnel within a wide 30 area. Additionally,
peri ence has al so shown Rimre % schematically provides an electrical circuit

dlagram of a control circuit in the night vision device
seen in Figures 1 and 2.

5 Description of the Preferred Embodiment
Referring first to Figures 1, and 2 in conjunction,

an operator 10 is shown using a night vision device 12. -

The operator 10 wears a helmet 14 carrying a support

structure portion 16 of the night vision device 12. This

10 support structure 16 includeé a frame 18 secured to the

helmet 14 with various straps 20 and having a forwardly

and upwardly extending clevis 22. The clevis 22 carries

a hinge pin 24 (best seen in Figure 2) for a flip up mount

portion 26 of the support structure 16. Consequently, the

15 flip up mount portion 26 of the support structure 16 is

hinged on the clevis 22 for pivotal movement about hinge

pin 24. The flip up mount portion 26 carries a carriage

28 and a coupling device 30. A night vision viewer 32 is

suspended from the support structure 16 at the coupling

20 device 30. This night vision viewer 32 is of goggle

configuration and includes a single objective lens 34, a

housing 36, and a pair of eye pieces 38 aligned with
respective eyes of the operator 10.

To use the night vision viewer 32, the operator 10

25 places .it in the use position depicted in Figures 1, and

looks into eye pieces 38 to see an enhanced image

represehtative of the low-level light from a night time

scene which has entered objective lens 34. As those

ordinarily skilled in the pertinent arts will appreciate,

30 the night vision viewer 32 includes a power supply in the

form of .an internal battery pack (not visible in the

drawing Figures). Internally of the night vision viewer,

a power supply circuit provides power to an image

intensifier tube, which is well known in the pertinent

35 arts, .and which supplies to the eye pieces 38 an

intensified image in phosphor yellow-green light of the

- night time scene viewed via the objective lens 34.
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Figures 1 and 2 illustrate that the night vision
viewer 32 includes a dual-function control switch 40 (seen
in Figure 4), the external control knob 42 for which is
visible on the outside of the housing 36. This switch
knob 42 forms a part of the housing 36. Aiso, salient
control functions for 'the switch 40 are tabulated in
Figure 3. In this table of Figure 3, the viewer 32 is
referred to as a night vision goggle, and is abbreviated
»NVG". Similarly, an infrared spot light 44 is referred
to as an infrared source, and is abbreviated as, "IRS".
Figure 2 diagrammatically illustrates the physical
manipulations for switch knob 42 which are necessary to
effect the indicated control functions. More
particularly, viewing Figures 2 and 3, it is seen that the
control knob has an initial position (#1) in which all of
the night vision viewer 32, including the infrared spot
light 44, is turned off. In a second position (#2) for
the knob 42, the night vision viewer is turned on. That
is, the image intensifier tube of the viewer 32 is powered
so that the user 10 can view an intensified image in
phosphor yellow-green light at the eye pieces 38. The
user 10 effects the éhange from turned off to turned on
for the night vision viewer 32 preferably by rotating the
switch knob 42 through an angle of thirty degrees from
position #i to position #2, as seen in Figure 2.

on the- other hand, in this second position for the
switch knob 42, the supplemental infrared spot light 44 is
off. In order to turn on the infrared spot light 44, the
operatér may conventionally pull the knob 42 axially to a
position indicated with the numeral #3 on Figure 2, and
then rotates the knob 42 further in the same rotational
direction which was used in moving the knob from position
#1 to position #2 until the knob reaches a detent position
indicated with the numeral #4 on Figure 2. Preferably, an
additional thirty degree rotation of the knob 42 is
necessary to reach position #4 from position #2. When the
knob 42 is placed in the switch position indicated with
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Figure 1 with the arrow 46 issues forwardly from the light
44 to illuminate an area in the field of wview of the
objective lens 34. As is indicated by the table of Figure
3, the infrared spot light 44 is locked on when the switch
knob 42 is placed in the position #4. In order to
extinguish the spot light 44, the operator 10 must turn
the knob 42 from the detent position #4 to position #3,
and then push the knob axially to position #2. This
action extinguishe’é the spot light 44, and leaves the
night vision portion of the viewer 32 in operaticn.
Experience has shown that even though the viewer 32
jncludes a warning indicator visible through the eye
pieces 38 to show that the spot light 44 is on, operators
will sometimes forget to turn off the spot light. While
this infrared spot light is not visible to the unaided

eye, for other personnel in the area of the user 10 who

are also equipped with night wvision devices, the spot
light 44 is clearly visible for a distance of several
kilometers. Also, as explained above the conventional
actuation movements for knob 42 are very inconvenient for
purposes of "quick look" uses and for covert signaling
with the spot light 44.

Accordingly, the switch 40 provides another position
of momentary contact for the spot light 44, which position
is indicat-;ed with #5 on the table of Figure 3, and on the
graphic of Figure 2. This momentary contact position #5
for the knob 42 is located in the same plane as the
positions #1, and #2. That is, no axial movement for the
Xnob 42 is required to access the position #5. The
operator 10 accesses switch position #5 simply by twisting
the knob 42 through an additional angular movement,
indicated with the numeral 48 on Figure 2, beyond the on
positions #2. This position of momentary contact for the
spot light 44 leaves the night vision portion of the
viewer 32 in operation, -and causes the infrared beam 46 to
issue forwardly, as described above. Preferably, the
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with the numeral 48) is an additional thirty degrees
beyond position #2, just like that necessary to access
position #4. However, as soon as the operator
discontinues anqular twisting on the knob 42, an internal
spring of the switch 40 returns the switch to the
condition #2. That is, the internal detent of the switch
40 is not engaged in position #5. This return of switch
40 to condition #2 leaves the night vision viewer on, but
immediately extinguishes the infrared spot light 44.

In the use environment for the night vision viewer
32, the advantages 'of being able to carry out covert
signaling and to take a quick look at a map or other
informational material, for example, without having to be
at all concerned with the necessity for deliberate conduct
to turn off the infrared spot light 44 cannot be over
stated. At the very least, forgetting to turn off the
infrared spot 1light 44 can result in significantly
shortened battery life for the viewer 32. At worst, a
simple act of forgetfully leaving the spot light 44 on can
have catastrophic results for the operator 10 and for
other friendly personnel. Also, the singular dual-action
switch 40 with a singular control knob 42 allows the
operator 10 to operate all the functions of the night
v.sion device with a single control. That is, the
operator need not remember the location and operétional
requirements of plural controls or switches in order to
fully utilize the capabilities of the night vision device
32.

While the present invention has been depicted,
described, and is defined by reference to a particularly
preferred embodiment of the invention, such reference does
not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is capable of
considerable modification, alteration, and equivalents in
form and function, as will occur to those ordinarily



AN PVS-?B“t %@F ni ght vision device becones apparent when t gy R8RS
to . take a quic ook at a map, street sign, or other such |nforrrat|ve
malerial where additional supplenmental illum nation fromthe infrared spot
light is 30 desired. The conventional control circuitry and switch do not-
allow the user to illumnate the infrared spot dlght and then to quickly
extinguish this light as soon as the necessary1 nformati on has been

gl i npsed, and before. S‘i F-k’ Gﬁ% be%t Qn’lﬁjt can fgke om?g' . In*'fgrg_ae

35 G her co I'Si eV| ces ‘have e rar
spot |ight controlgressdnt a Jtmmrmmly dent ddRustratrd R lgtedy in the

conventional ni ghiagfd A0 GEVhRCAN/PVS-7B type of night vision device, the
invention is egqually applicable to other types of night

5 vision devices. Particularly, head-mounted hight vision
devices seek to.free the operator’s hands. In this
interest, the present invention reguires the operator to
devote only one hand to covert signaling, and to "quick
look" operation of the infrared spot light of the night

10 vision device. Accordingly, the present invention is
equally applicable to other types of night vision devices,

and especially to those head-mounted types which
éonventionally require two hands for the operator to
effect signaling or "gquick look" operation. It follows

15 necessarily that the depicted and described preferred
embodiment of the invention is exemplary only, and is not
exhaustive of the scope of the invention. Consequently,
the invention is intended to be limited only by the spirit

and scope of the appended claims, giving full cognizance

20 to equivalents in all respects.
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1. A night vision device comprising:

a housing which may be suspended relative to a user’s
head and eyes, the housing having an objective 1lens
admitting low-level light from a night scené, an image
jintensifier apparatus providing an intensified iﬁage
representative of the low-level night scene, and an eye
piece into which the use may look with at least one eye to
view the intensified representative image;

an infrared supplemental illumination light; and

a singular dual-action control switch for the image
intensifier apparatus and the supplemental 1light which
ﬁllows the user to‘purposefully manipulate an external
switch feature of the housing in order to momentarily
illuminate the  supplemental 1light, the  switch
automatically extinguishing the supplemental light once
the user discontinues manipulation of the switch feature.

2. The night vision device of Claim 1 wherein said
singular dual-action control switch controls both the
image intensifier apparatus, and the supplemental infrared
light in response to successive rotary.motions of said
external housing switch feature.

3. The night vision device of Claim 2 wherein said
control switch includes a first operative position in
which said image intensifier apparatus of said night
vision device and said infrared supplemental illumination
light are both off, and a second operative position in
which said image intensifier apparatus alone of said night
vision device is turned on.

4. The night vision device of Claim 3 wherein said
second operative position of said switch is reached by
rotation without axial relative movement of said external
switch feature from a respective first position therefor

I
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gontrol switch and the pum lﬂgmu h Under st ressfut—conditions,—the ]

necessity to locate and o n one control |ght
vi sion device can be a de age. 15 Sumrlmm@ “Iﬂlﬂ nin
view of the above, a primary object for the ppgsent _
provide a night vision device with an infrared suppl enent al |Ilun1nat|on
light and a singulah a plane to a second position for said external switch

feature.

5. The night vision device of Claim 4 wherein saiq
switch includes another operative position of momentary
illumination for said infrared supplemental light, said

~ another position of said switch being reached by rotation

5 of said external switch feature beyond said second
position and in the plane of said first and second
positions.

6. The night vision device of Claim 5 in which said
switch further includes a spring yielding to allow said
switch to be placed in said another operative position,
said spring returning said-switch to said second operative

5 position upon discontinuation of said purposeful
manipulation of said external switch feature, and
extinguishing said infrared supplemental illumination
light.

7. The night vision device of Claim 5 wherein said
switch further includes a third operative position in
which said night vision device and said supplemental
infrared light are both maintained turned on, said third

5 operative position of said switch being reached by axial
movement of said external switch feature.

8. The nightlvision device of Claim 7 wherein said

ird operative position of said switch is reached by

additionally rotating said external switch feature in a
second plane displaced axially from the first-recited
S5 plane.

9. 'The night vision device of Claim 7 wherein said
third operative position for said switch includes a detent
maintaining said night vision device and said' infrared
supplemental illumination light both turned on.
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3 11. A night vision device of the AN/PVS-7B type
’ comprising: '

1 ' a housing having an objective lens for receiving

! jow-level light from a night scene, an image intensifier

5 tube for receiving the low-level light and providing an

intensified image representative of the night scene, and

an eye piece in which said intensified image is visible;

an infrared supplemental illumination light carried

by said housing and when turned on forwardly projecting an

10 illuminating beam of  infrared light which is visible with
the night vision device;

a singular dual-action control switch for controlling
both the image intensifier tube of said night wvision
device and the infrared supplemental illumination 1light,

15 said control switch including a control feature
.~ sequentially rotatable in a plane between bi-stable first
and second positions, and a third momentary-contact
position for respectively effecting: all off, image
intensifier tube on, and image intensifier tube on along

20 with momentary supplemental infrared illumination.

12. The AN/PVS-7B type of night vision device of

Claim 11 wherein said switch feature further includes a

forth operative ‘position in which said infrared

supplemental illumination light is locked on, said forth

5 operative position being reached be axially moving said
switch feature.

13. The AN/PVS-7B type of night vision device of
Claim 12 wherein said forth operative position for said
switch is reached by further rotating said switch feature
away from said second position therefor after effecting

5 said axial movement of said switch feature.
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14. The AN/PVS-7B type of night vision device of
Claim 13 wherein said infrared supplemental illuminatiop
light is extingquished by rotating said switch feature frop

said forth position, and axially moving said switch
feature back to said second position to maintain saiq

" night vision turned on while extinguishing the infrareg

10

15

supplemental illumination light.

15, The AN/PVS-7B type of night vision device of
Claim 13 wherein said rotational movements of said switch
feature between successive switch positions are each of
substantially the same angular extent.

ls6. The AN/PVS-7B type of night vision device of
Claim 15 wherein said angular extent of said rotational
movements of said switch feature are substantially thirty
degree angular movements.

17. A method of safely providing momentary
supplemental infrared illumination light for a user of a
night vision device, said method including the steps of:

providing a supplemental infrared spot light on the
night vision device;

providing a singular dual-actlon control switch on
the night vision device which controls both the night
vision function of the device as well as havihg a
momentary.cohtact feature controlling the illumination of
the supplemental infrared illumination'light;

illuminating the supplemental infrared light while a
user of the night vision device actuates said momentary
contact feature of said switch; and

automatically extinguishing the infrared supplemental
illumination spot 1light immediately upon the user
discontinuing actuation of said momentary contact feature
of said switch. '

This Sheet Has Been Re laced




Visfon devi ce |ncI uding a housing which may be suspended relative to a
useff s QWY eyes, the housing having an objective | ens FEAVEINHIF054
level light froma night 5 scene, an image intensifier apparatus

iding an i ntensified i mage representative of thgmmmnl, and
ye piece into which the user may | ook W|th at Hﬂﬂmﬂ, ew t he
bnsi fied representative inage The nlgh% vi si on deVi cé flrthers

i ncjuding an 10 infraged Skp; ' m nat and g singul ar
dual - function control 'alévm té#?é) ngﬁga 5htéﬁxﬁ o#)d%?gﬁlanE é’dﬂ&’g%e?ﬁléi
light which al&ibngulabre candarol tswitepoirtlhdys nehe pskape ofh acodfidating
swipch feature of,§8€ gyitch to have successive rotational positions of:

~ all off, night ‘vision on, and night wvision on with

5 infrared spot light momentarily on.

19. The method of Claim 18 wherein providing said
singular control switch includes the step of configuring
said switch to have an additional position of continuous
illumination for said infrared spot 1light, which

5 additional position is reached from said night vision on
position by axial motion of a switch feature followed by
a rotational movement to a position congruent to said
infrared spot light momentary on position.
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g -in_order to nonentarily illum nate the 15 s
t WO 9¥MR6T 01  switch automatically extinguishing thg&?hﬁg}:‘/ﬂ‘}@s

suppl gnental  |ight once the user discontinues the. purposeful

mani pgl ati on of the switch feature. Additional objects and advantages of
the pfesent 20 invention will appear frqu readid@® of the follow ng
detai Jed description of a single preferred €xenpl &y dffbodi ment of the

presept invention n |r(n conj ufzti &4 wit el ng dr & ng Fi gures,
in whjch: 25 Descéripttom of the A qaTe prgvi des a
fragngntary perspective view of : _

ON, IR MOMENTARY ON
2 . _-ON, IR LOCK-ON

| i



au weav0 88/0096Nel net carrying a support structure whi ch supgwrds9487634ght
visiorgviewer in front of the user's eyes; 30 Figure 2 is a
f mag tary view of a portion of Figure 1, shown at an enlarged scale to
betterjillustrate salient features of theé/n ention. Figure 3 is a table
show fg operative conditions of the night {2i on device illustrated in
Figurdgs 1 and 2; 35 and
{
POSITION FUNCTION

1 ALL OFF

2 NVG ON, IRS OFF

3 (TRANSITION TO POSITION 4)

4 NVG ON, IRS LOCKED ON

5 NVG ON, IRS MOMENTARY ON

FIG. 4
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Substitute sheet - 4 January 1997 6 Figure 4 schematically provides an
Q{ectricar ci ricui-t diragsam of- a control circuit in the night vision device
seen in Figures 1 and 2. 5 Description of the Preferred Enmbodi nent
Referring first to Figures 1, and 2 in conjunction, an operator 10 is shown
using a night vision device 12. The operator 10 wears a helnmet 14 carrying
a support structure portion 16 of the night vision device 12. This 10
support structure 16 includes a frame 18 secured to the helnmet 14 with
various straps 20 and having a forwap@efRACT

NIGHT-VISION DEVICE WITH DUAL-ACTION ARTIFICIAL
ILLUMINATION

A night vision device (12) with infrared light (44) usable for covert signaling,
reading, as well as illumination of dark areas where sufficient ambient light does
not exist for the night vision device to provide a view of the area, includes a
singular dual-action control switch (40) which allows an operator (10) to operate
all of the functions of the device with a singular control. These functions include
momentary illumination (#5) of the infrared light (44) for signaling and for
"quick look" purposes, of updating a user’s knowledge of map coordinates. The
control circuit also allows infrared light (44) to be maintained "on" for continued
area illumination until turned off. However, momentary illumination (#5) of
infrared light (44) improves utility of night vision device (12) for signaling, and
improves user’s safety when "quick look", and area illumination functions are
performed. Human factor considerations for operation of the night vision device
with minimal training and in stressful situations are improved.

(Figure 1)



and upwardly extending clevis 22. The clevis 22 carries a hinge pin 24
(best seen in Figure 2) for a flip up nount portion 26 of the support -

- structure 16. Consequently, the 15 flip up nount portion 26 of the support
structure 16 is hinged on the clevis 22 for SubsﬁwrtersheetremJ@@ﬂry_l}ijg
pin 24. The flip up nmount portion 26 carriels a carriage 28 and a coupling
device 30. A night vision viewer 32 is suspended fromthe support structure

16 at the coupling 20 'deﬁ%@m’%%smﬁﬁ'i | by eS| VL £WBEOR2 [ Of

goggl e configuration and crudes _a sinal e objective Tens 34, a housing .36,
and a pair of eye pieces 38 ali gmk;ﬁ%mgﬁ&%;% of the operator
10. : ' =

Background of the Invention

ie of the Invention

The present invention relates to night vision
devices. More particularly, the present invention relates
to night vision devices of the type which removably and
relatively movably attach to a support structure secured

§ +to a face mask or to a helmet, for example, to thereby be
supported in front of at least one eye of the user. As
thus supported, the night vision device may be used by the
wearer of the helmet or face mask to view a night scene
while the user’s hands remain free. ~ Still more

10 particularly, the present invention relates to such a
night vision device having an infrared light which is not
visible to the unaided eye. This light may be used, for
example, for covert signaling to other personnel who are
equipped with night vision viewers. This infrared light
15 may also be wused for map reading and for area
illumination, for example, without the ‘aid of illumination
which is visible to the unaided eye. When the mémentary
illumination feature of the infrared light is used for a
"quick look" illumination of a map or area, for example,
20 the user’s safety is improved because the infrared light
cannot be forgetfully left on to reveal " the user’s
position to others with night vision devices. The night
vision viewer includes a 'single control switch which
controls both the night vision viewer and the infrared
25 light in both its continuous and momentary illumination.

gel aﬁed r.'I.‘echgca;c:ga_'
" A conventional night vision device is known as the
AN/PVS-7B. This night vision device includes a housing
30 with a single objective lens through which low-level light
from a night scene is received. _The. housing of _the
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To use the night vision viewer 32, the operator 10 25 places.it in the use
position depicted in Figures 1, and | ooks into eye pieces 38 to see an
enhanced i mage representative of the lowlevel light froma night tine
scene which has entered objective | ens 34. Substitoteesleat Ndrddnuaskilldot in
the pertinent arts will appreciate, 30 the night vision viewer 3Z Tncludes
a power supply in the formof an internal battery pack (not visible in the
drawing Figures). Internally of the night vision viewer, a power supply
circuit prOV'dQﬁoﬂ@éﬁﬁlbﬁainANVPﬂS-VBtQm§bfLﬁélhﬂb@ aMhiﬁhgéSLWQbthEQWB in

t he pertinent 35 artSan \Mgég%ldggﬂ i es %go ﬁogyegggﬁﬁgs flghg image

" representative of the low-level light scene viewed through

the single objgctive lens, an image splitter, and a pair

5 of eye pieces in which a user of the_dgvice may view the
intensified image with each eye.

The conventional AN/PVS-7B also includes a small
infrared spot light which is not visible with the unaided
eye, and which may be locked on for area illumination, for

10 example, in an area where natural or other low-level
- lighting is nonexistent or too dim for the night vision
device to provide an image. Such an infrared area
illumination may be required, for example, in a building
basement or in a tunnel where natural light can not reach,
15 and where artificial illumination visible with the unaided
eye is not available. This small infrared spot light is
also useful for such purposes as map or sign reading in
circumstances where visible illumination would be
undesirable. Once this infrared spot light is locked on,

20 it stays on until the user purposely turns it off.

However, experience has shown that users of the

conventional AN/PVS-?B'too often forgetfully leave the
' infrared spot light on. This spot light is not visible to
the unaided eye. But_other~pos$ibly hostile personnei

25 with night vision devices can seen this spot light for a
distance of several kilometers. Thus, +the forgetful
leaving on of the infrared spot light of the conventional
AN/PVS-7B night vision device may reveal the user’s
existence and location to other personnel within a wide

30 area.

Additionally, experience has alsc shown that the
small infrared spot light can desirably be used for covert
signaling purposes to other friendly personnel who are

- equipped with night vision devices. That is, hostile

35 personnel who are not equipped with night vision devices
will not be able to seen the covert signaling.
Unfortunately, the conventional AN/PVS~7B night vision



intensified i mage i n phosphor yellowgreen |ight of the night time scene
viewed via the objective |lens 34. Substitute sheet - 4 January 1997 7
Figures 1 and 2 illustrate that the night vision viewer 32 includes a

dual -function control switch 40 (seen in Fi gusgbgitutd BReEK! q_rmuaprgnfgg)}
knob 42 for which is visible on the outside of The nousing 36Tt s swrtch
5 knob 42 forms a part of the housing 36. 3l so, salient

device uses a control switch configuration for the .
infrared spot light which requires that the switch knaob be
pulled axially and then turned to a detent to illuminate
and lock on the infrared spot light. Similarly, in order
5 to extinguish the infrared spot light, the 'switch knab
must be rotated out of the detent position, and pushed
axially inward.
| Consequently, covert signalling with the conventional-
AN/PVS-7B night vision device is very awkward. Further,

10 because the axial movements of the switch knob require a
considerable and deliberately-applied force, the aiming of
the night vision device in a particular direction, as well
as its position of placement on the user’s head may be
upset. Moreover, those who attempt covert signaling with

15 the conventional AN/PVS-7B type of night vision device

 generally find it necessary to stabilize the device with
one hand while the other hand is used to manipulate the
kneb of +the control switch. Understandably, this
necessity to use both hands for operation of the night

20 vwvision device in a convert signaling mode undermines the
utility of such a head-mounted device. Users of the
head-mounted night vision dewvices most often want to have
at least one hand free for other uses while using the
night vision device for viewing or signaling.

25 Morecver, the same daficiency of the conventional
AN/PVS-7B type of night vision device becomes apparent
when the user wants to take a quick lobk at a 'map, street
sign, or other such informative material where additional
supplemental illumination from the infrared spot light is

30 desired. The conventional control circuitry and switch do
not allow the user to illuminate the infrared spot light,
and then to quickly extinguish this light as soon as the
necessary information has been glimpsed, and before
possibly hostile personnel can take aim on the user.

35 Other conventional night vision devices have employed
an infrared spot light controlled by a momentary contact
switch. For example, a conventional night vision device



control functions for the switch 40 are tabulated in Figure 3. In this
table of Figure 3, the viewer 32 is referred to as a night vision goggle,
and is abbreviated "NVG'. Simlarly, an infrared spot light 44 is referred

10 to as an infrared source, and is abbrevi &gdtidste sHda? - 4 Dagubfy 3997
diagrammatically illustrates the physical nami ' '

whi ch are necessary to effect t he I ndi cat ed contr ol functi ons.
More particularly, viewing Figures 2 and 3, it is seen that the 15 control
knob has an initial position (#1) in which éll of the night vision viewer

32 AnudLo0 L hes! ShE58a R bont MY Hredd A B Higne IAGPHRMACe,
and a separate push button type of momentary contact
switch for operation of the infrared spot light. With
this type of conventional night vision device, the housing

5 integrity of the device is more easily compromised by the
entry of dirt and water because both the control switch
and the push button switch require individual openings in
the hdusing. Further, operation of the device requires
the operator to be familiar with the location and

10 operational requirements of both the control switch and
the push button switch. Under stressful conditions, the
necessity to locate and operate more than one control or
switch on.a night vision device can be a decided
disadvantage.
15 _
- Summarv of the Invention
In view of the above, a primary object for the
present invention is te provide a night vision device with
an infrared supplemental illumination light and a2 singular
20 dual-action control switch which ' controls both the
- operation of'the'night vision device, and of the infrared
spot light for both continucus and momentary illumination.
Another object for the present invention is to
provide such an night vision device with an infrared
25 supplemental illumination light which can be turned on
momentarily, and which turns off automatically once thé
user of the device no longer applies a purposeful force to
maintain the light on.
Yet another object of the present invention is to
30' provide such a night vision device which allows covert
signaling or "quick look" functions to be performed with
the infrared supplemental illumination 1light while
requiring the user to use only one hand to ménipulate the
night vision device.
35 Still another object of the present invention is to
provide the above structural and functional features in an
AN/PVS-7B type of night vision device.



t he knob 42, the night vision viewer is turned on. That is, the inage
intensifier tube of the viewer 32 is powered 20 so that the user 10 can
view an intensified i mage i n phosphor yellowgreen light at the eye pieces
38. The user 10 effects the change from turggds@ite lsRebt!t AJariarl,OTodNe

ni ght vision viewer 32 preferably by rotati '

angle of thirty degrees from25 position #5to position #2, as seen in
Figure 2. On the other hand, in this second position for the switch knob
42, the suppl enent al AcFarginglapotthe geresentsipventignopgovides @ might he

infrared spot |{ghtoit ddviedHEhRingYa CREUSDhEORREER Ridl Bdesksobndds
axially to a relative to a user’s head and eyes, the housing having an
objective lens admitting low-level light from a night
5 scene, an image intensifier apparatus pfov;i.ding_ an
intensified image representative of the low-level scene,
and an eye piece into which the user may look with at
least one eye to view the intensified representative
image. The night vision device further including an
10 infrared su'pplemental illumination light, and a singular |
dual-function control switch for the night vision device
and supplemental 1light which allows the wuser to
purposefully manipulate an external switch feature of the
housing in order to . momentarily illuminate the
15 supplemental 1light, the control switch automatically
extinguishing the supplemental light once | the wuser
discontinues the purpcseful manipulation of the switch
feature. : '
Additional objects and advantages of the present
20 invention will é.ppear from a reading of the following
detailed description of a single preferred exemplary
embodiment of the present invention taken in conjunctiocn
with the following drawing Figures, in which:

25 Description of the Drawing Figures

Figure 1 provides a fragmentary perspective view of
a user wearing a helmet carrying a support structure which
supports a night vision viewer in front of the user’s
eyes; | | | . )
30 Figure 2 is a fragmentary view of a portion of Figure
i, shown at an enlarged scale to better illustrate salient
features of the invention.
Figure 3 is a table showing operative conditions of
the night vision device illustrated in Figures 1 and 2;
35 and



30 position indicated with the nuneral #3 on Figure 2, and then rotates
the knob 42 further in the sanme rotational direction which was used in
movi ng the knob from position #1 to position #2 until the knob reaches a
detent position indicated with the nuneral #%mtﬁhﬂ.}g%& P pinkiapp 189720
35 additional thirty degree rotation of the—xmob—42—tsmecessary to reach
position #4 from position #2. Wen the knob 42 is placed in the switch
position indicated with Substitute sheets- 4 January 1997

Figure 4 schematically provides an electrical circuit
diégram-of a control circuit in the night vision device
seen in Figures 1 and 2.

5 Description of the Preferred Embodiment

Referring first to Figures 1, and 2 in conjunction,

an operator 10 is shown using a night vision device 12.

The operator 10 wears a helmet 14 carrying a support

structure portion 16 of the night vision device 12. This

10 support structure 16 includes a frame 18 secured to the

helmet 14 with various straps 20 and having a forwardly

and upwardly extending clevis 22. The clevis 22 carries

a hinge pin 24 (best seen in Figure 2) for a flip up mount

portion 26 of the suppc;t'structure 16. Consequently, the

15 flip up mount portion 26 of theée support structure 16 is

hinged on the clevis 22 for pivotal movement about hinge

pin 24. ' The flip up mount portion 26 carries a carriage

28 and a coupling device 30. A night vision viewer 32 is

suspended from. the support structure 16 at the coupling

20 device 30. This night vision viewer 32 is of goggle

configuration and includes a single objective lens 34, a

housing 36, and a pair of eye pieces 38 aligned with

respective eyes of the operator 10.

' To use the night vision viewer 32, the operator 10

25 places .it in the use position depicted in Figures 1, and

loocks into eye pieces 38 to see an enhanced image

representative of the low-level light from a night time

scene which has entered objective lens 34. As those

ordinarily skilled in the pertinent arts will appreciate,

30 the night vision viewer 32 includes a power supply in the

form of an internal battery pack (not visible in the

drawing Figures). Internally of the night vision viewer,

a power supply circuit provides power to an image

intensifier tube, which is well known in the pertinent

35 arts, and which supplies to the eye pieces 38 an

intensified image in phosphor yellow-green light of the
night time scene viewed via the cobjective lens 34.



ndmeral #4 on Figure 2, an infrared beam indicated on Figure 1 wth the

arrow 46 issues forwardly fromthe light 44 to illumnate an area in the
field of view of the objective. lens 34. As is indicated by the table of
Figure 5 3, the infrared spot light 44 is |lo 20t tﬁhEJ%" 169
Is placed in the position #4. In order to

the operator 10 nust turn the knob 42 from the detent position #4 to
position #3, and then push the knob axially to position #2. This 10
action extingui shes Fhgusest 1 iyhd 24 ikhdstraves that nthst ndaFhonvpsienon

of the vievwer 32 JJfaPPf HrfadeReUuBNCE IS itho Woridtdll evarkdhauglskba
viewer 32 in Figure 4), the external control knob 42 for which is
visible on. the outside of the housing 36. This switch

S knob 42 forms a part of the housing 3S6. Aiéo; salient
control functions for the switch 40 are tabulated in
Figure 3. In this table of Figure 3, the viewer 32 is
referred to as a night vision goggle, and is abbreviated
"NVG". Similarly, an infrared spot light 44 is referred

10 to as an infrared source, and is abbreviated as, "IRS".
Figure 2 diagrammatically illustrates the physical
manipulations for switch knob 42 which are necessary to
effect the indicated control functions. More
particularly, viewing'Figures 2 and 3, it is seen that the

15 contrel knob has an initial position (#1) in which all of
the night vision viewer 32, including the infrared spot
light 44, is turned off. In a second position (#2) for
the knob 42, the night vision viewer is turned on. That

is, the image intensifier tube of the viewer 32 is powered

20 so that the user 10 can view an intensified image in
phosphor yellow—green light at the eye pieces 38. The
user 10 effects the change from turned off to turned on

for the nzght vision viewer 32 preferably by rotating the
switch knob 42 through an angle of thirty degrees from

25 position #1 to position #2, as seen in Figure 2.

on the- other hand, in this second position for the

switch knob 42, the supplemental infrared spot light 44 is
off. In order to turn on the infrared spot light 44, the
operator may conventionally pull the knob 42 axially to a

30 position indicated with the numeral #3 on Figure 2, and
then rotates the knob 42 further in the same rotational
-direction which was used in moving the knob from position

#1 to position #2 until the knob reaches a detent position
indicated with the numeral #4 on Figure 2. Preferably, an

35 additional thlrty degree rotation of the knob 42 is
necessary to reach position #4 from posxtxon #2. When the
knob 42 is placed in the switch position indicated with



i'ncl udes a warning indicator visible through the eye pieces 38 to show that
the spot light 44 is on, operators 15 will sonetinmes forget to turn off the
spot light. Wile this infrared spot light is not visible to the unai ded

eye, for other personnel ikn the area of the WgRkyi et 3hag qul'ggged
wi th night vision devices, the spot |ight 4%%—@—2&9—?@1—&——'
di stance of several 20 k| | ometers. Al so, as explained above the
conventional actuation novenents for knob 42gare very inconvenient for

pur poses of "quick |ook" uses and for covert signaling with the spot |ight

44. Accordi ngl y,nuirersli #ah ot Pigurede2 ,ars hinfpasedi beam, indicated on
Figure 1 with the arrow 46 issues forwardly from the light
44 to :Lllum.nate an area in the field of view of the
objective lens 34. As is indicated by the table of Figure
S 3, the infrared spot light 44 is locked on when the switch .
knob 42 is placed in the position #4. In order to
extinguish- the spot light 44, the operator 10 must turn
the knob 42 from the detent position #4 to pesitien #3,
and then push the knob axially to pesition #2. This -
10 action extinguishes the spot light 44, and leaves the
night wvision portion of the viewer 32 in operation.
Experience has shown that even though the viewer 32
includes a warning indicator visible through the aye
pieces 38 to show that the spot light 44 is on, operators
15 will sometimes forqet to turn off the spot lzg’nt WhJ.le
this infrared spot J.J.gh.t is not visible to the una.:.ded
eye, for other personnel in the area of the user 10 who
‘are also ‘equipped with night vision devices, the spot
light 44 1is clearly visible for a distance of several
20 kilometers. Alsa, as explained above the conventional
actuation movements for knob 42 are very inconvenient for
purposes of "quick look" uses and for covert signaling
with the spot light 44. _ '
Accordingly, the switch 40 provides another position
- 25 of momentary contact for the spot light 44, which pesition
is indicated with #5 on the table of Figure 3, and on the
graphic of Figure 2. This momentary contact pesition #5
for the knob 42 is located in the same plane as the
positions #1, and #2. That is, no axial movement for the
30 knob 42 is required to access the position #5. The
operator 10 accesses switch position #5 simply by twisting
the knob 42 through an additional angular movement,
indicated with the numeral 48 on Fié’ure 2, -beyond the on
| positions #2. This position of momentary contact for the
35 spot light 44 leaves the night vision portion of the
viewer 32 in operation, and causes the infrared beam 46 to
.issue forwardly, as described abave. Preferably, the



25 of nonentary contact for the spot i ght 44, which positioﬁ I's indicated
with #5 on the table of Figure 3, and on the graphic of Figure 2. This
nonentary contact position #5 for the knob 42 is located in the sane pl ane

a$ the positions #1, and #2. That is, no axi FyuP SRS MtedtQr 4 URRLAR, 19090 42
I's required to access the position #5. The=operator 10 aCTTESSES SwW tTh

position #5 sinply by twisting the knob 42 ghrough an additional angul ar
novenent, indicated with the nuneral 48 on Figure 2, beyond the on

posi tions #2. Laghiaas! ti flveheRMENhBELsEARAC! dr (OeeSBESPOdrdtari/
| eaves the nignt “vision portion of the_vi ew%rt ?ﬁ in o fégéégnbnarg_gi_ causes
the infrared bdddhumination of the spot lig (in gure 2
with the numeral 48) is an additional thirty degrees
beyond position #2, just like that necessary to access
5 position #4. However, as soon as the operator
discontinues angular twisting on the knob 42, an internal
spring of the switch 40 returns the switch to the
condition #2. That is, the internal detent of the switch
40 is not engaged in position #5. This return of switch
10 40 to condition #2 leaves the night vision viewer on, but

immediately extinguishes the infrared spot light 44.
In the use environmment for the night vision viewer
32, the advantages of being able to carry out covert
signaling and to take a quick look at a map or other
15 informational material, for example, without having to be
at all concerned with the necessity for deliberate conduct
to turn off the infrared spot light 44 cannot be over
stated. At the very least, forgetting to turn off the
infrared spot light 44 can result in significantly
20 shortened battery life for the viewer 32. At worst, a
. simple act of forgetfully leaving the spot light 44 on can
have catastrophic results for the operator 10 and for
other friendly personnel. Also, the singular dual-action
switch 40 with a singular control knob 42 allows the
25 operator 10 to operate all the functions of the night
va.sion device with a single control. That is, the
operator need not remember the location and operatiocnal
requirements of plural controls or switches in order to
fully utilize the capabilities of the night vision device

30 32.

While the present invention has been depicted,
described, and is defined by reference to a particularly
preferred embodiment of the invention, such z‘eference.does
not imply a limitation on the invention, and no such

35 1limitation is to be inferred. The invention is capable of
considerable modification, alteration, and eqﬁivalents in
form and function, as will occur to those ordinarily



i ssue forwardly, as described above. Preferably, the Substitute sheet
- 4 January 1997 9 angul ar novenment necessary to ef f ect nonent ary
il Fum nation of the spot light 44 (indicated on Figure 2 with the nuneral
48) is an additional thirty degrees beyond pos ust Jike that
necessary to access 5 position #4. Howev spbgﬁt‘ﬁ% sﬂg% ‘LJa'PlPﬁfV 1997
operator discontinues angular tw sting on th&knob 42, an internal

skilled in the pertinent arts. For example, while the
present invention is illustrated and depicted in the
context of an AN/PVS-7B type of night vision device, the
invention is equally applicable to other types of night
5 wvision devices. Particularly, head-mounted ﬁignt vision
devices seek to.free the operator’s hands. In this
interest, the present invention requires the operator tg
devote only one hand to covert signaling, and to "gquick
look" operation of the infrared spot light of the night
10 vision device. Acéordingly, the present invention is
equally applicable to other types of night vision devices,
and especially to those head-mounted types which
écnventionally require two hands for the operator te
effect signaling or "quick look" operation. It follows
15 necessarily that the depicted and described preferred
enmbodiment of the invention is exemplary only, and is not
exhaustive of the scape of the invention. Consequently,
the invention is intended to be limited only by the spirit
and scope of the appended claims, giving full cognizance - -
20 to eguivalents in all respects. |



spring of the switch 40 returns the switch to the condition #2. That is,
the internal detent o 40 is not engaged in position #5. ThIS

rreturn of sw tchum dition #2 | eaves the night vision viewer on,
but i nmmediately m:m”hﬂw infrared spafpkiiib ddet I_rhtg ulR19

envi ronnent for the ti VI ewer 32, —(—he—a&&aem—ag-es—eﬂj—ﬁeﬁfg—aﬁe—to
carry out covert si gnal I ng and to take a qu% k | ook at a map or other 15
informational material, for exanple, withoui having to be at all concerned

with the neces%'%ij,ﬁgg del i berate conduct to turn off the infrared spot

| i ght 44 cannot Dbe over stated. At ,the very least, forgetting to turn off
t he 1. A night vision device comprz.s:.ng.

a housing which may be suspended relative to a user’s
head and eyes, the housing having an objective lens
5 admitting low-level light from a night scené, an image
intensifier apparatus providing an intensified iﬁage.
representative of the low-level night scene, and an eye
piece into which the use may look with at least one eye to
view the intensified representative image;
10 an infrared supplemental illumination light; and
a singular dual-action control switch for the image
;’.ntensif ier ﬁpparatus and the supplemental light which.
allows the user to'purposefully manipulate an external
switch feature of the housing in order to momentarily
15 illuminate the supplemental light, the switch
automatically extinguishing the supplemental light once
the user discontinues manipulation of the switch feature.

2. The night vision device of Claim 1 wherein said
singular dual-action control switch controls both the
image intensifier apparatus, and the supplemental infrared
light in response to successive rotary' motions of said

5" external housing switch feature.

3. The night vision device of Claim 2 wherein said
control switch includes a first operative position in
which said image intensifier apparatus of said night
vision device and said infrared supplemental illumination

S light are both off, and a second operative position in
which said image intensifier apparatus alone of said night
vision device is turned on.

4. The night vision device of Claim 3 wherein said
second operative position of said switch is reached by
rotation without axial relative movement of said external

switch feature from a respective first position therefo S

Has Been Replaccd
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Lnfrared spot light 44 can result in significantly 20 shortened battery

life for the vie rst, a sinple act of forgetfully |eaving the

spot light™44 on can hg‘!ﬁ Mastrophi c results for the operator 10 and for
0

other frien mﬁ“ o, the singul arssditufRCihest -stiJannadd 1897 a
si ngul ar co ws the 25 operator 10 to operate all the

functions of the nlght vision device with a S|ngle control . That is,
t he operator need not renenber t he Iocatlon 12nd operatlonal reqU|renents of
plural control s, or sw.tches in order fulkx util ize_ t %Pabl|ltle
t he nlght Vi si ofPqdy PhAng a secon pOSl on for sai ernal swi c
' feature. '

5. The night vision device of Claim 4 wherein saig
switch includes another operative position of momentary
illumination for said infrared supplemental light, said
another position of said switch being reached by rotation

S of said external switch feature beyond said secaond
position and in the plane of said first and second
positions. '

€. The night vision device of Claim 5 in which said
switch further includes a spring yielding to allow said
switch to be placed in said another operative position,
said spring returning said switch to said second cperative
position upon discontinuation of said purpeseful
manipulatién of said external switch feature, and
extinguishing said - infrared supplemental illumination
light.

wn

7. The night vision device of Claim 5 wherein said
switch further includes a third operative position in
which said night wvision device and said supplemental
infrared light are both maintained turned on, said third

S operative position of said switch being reached by axial
movement Of said external switch feature. '

8. The night vision device of Claim 7 wherein said
thizd operative position of said switch is reached by
additionally rotating said external switch feature in a
second plane displaced axially from the first-recited

S plane. '

9. The night vision device of Claim 7 wherein said’
third operative position for said switch includes a detent
maintaining said night vision device and said infrared

supplemental illumination light both turned on.

| This Sheet Has Been Replaced

I i II




reference to a partlcul erred enbodlnent of the |nvent|on such
reference does E‘\ !! ation on the invention, and no such 35
limtation is t e invention i HsRRGH Qwé%.ft CANRINNERRR'9%7

nodi fication, al ter at I on, and equi val ents i n—formmamd™~fumcttTom—as—wrt+
occur to those ordinarily Substitute shekt - 4 January 1997 10

10. The night vision device of Claim 1 wherein said
device is of the AN/PVS-7B type.

11. A night vision device of the AN/PVS-7B type
comprising: '

a .housing having an objective lens for receit}ing
 low-level light from a night scene, an image intensifier
5 tube for receiving the low-level light and providing an

intensified image representative of the night scene, and

an eye piece in which said intensified image is visible;

an infrared supplemental illumination light carried

by said housing and when turned on forwardly projecting an

10 illuminating beam of infrared light which is wvisible with
the night vision device;

a singular dual-action control switch for controlling
both the image intensifier tube of said night vision
device and the infrared supplemental illumination light,

15 said@d «control switch including a control feature
sequentially rotatable in a plane between bi-stable first
and second positions, and a third momentary-contact
position for respectively effecting: all off, image
“intensifier tube on, and image intensifier tube on along

20  with momentary supplemental infrared illuminatioen.

12. The AN/PVS-7B type of night vision device of

Claim 11 wherein said switch feature further includes a

forth operative ‘position in which said infrared

supplemental illumination light is locked on, said forth

5 operative position being reached be axially moving said
switch feature.

13. The AN/PVS-7B type of night vision device of

Claim 12 wherein said forth operative position for said
switch is reached by further rotating said switch feature
away from said second poéiticn therefor after effecting

S said axial movement of said switch feature. _

. This Sheet. Has B
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skilled in tggfngLLneﬂr”é?fgfszor exanple, while the present invention
is illustrat and ‘\the context of an AN PVS-7B type of night
Vi si on devi ce, ““\&W m equal ly applicable to other types of night
‘5 vision devi c& ul at | y, head- nount edgyysgittitevsiseatn delancasy 3887 t o
free the operatot’ ‘s hands.- In this interest; The present 1nvention
requires the operator to devote only one haktl to covert signaling and to

davi 6. Accordi nol 4A- t s RBrEOEZTRt e | & k) “RAtR AP eifs’ ofne:
types of nightGM&imnnNewheesinamaidﬂinfzatqdtsupﬁmnmeMEQﬂ wdlnkdcatyipgs
whi ch light is extinguished by rotating said switch feature frop
said forth position, and axially moving said switch
5 feature back to said second position to maintain saiq
night vision turned on while extinguishing the infrareqd

supplemental illumination light.

15. The AN/PVS-7B type of night vision device of
Claim 13 wherein said rotational movements of said switch
feature between successive switch positioné are each of
substantially the same angular extent.

S . . .
16. The AN/PVS~-7B type of night vision device of
Claim 15 wherein said angular extent of said rotational
movements of said switch feature are substantially thirty
degree angular movements.
5 _

17. A method of safely providing momentary
supplemental infrared illumination light for a user of a
night vision device, said method including the steps of:

providing a supplemental infrared spot light on the

S night wvision device;:

providing a singular dual-actz.on control switch on
the night vision device which controls both the night
vision function of the device as well as having a
momentary contact feature controlling the illumination of

10 the supplemental infrared illumination light;

illuminating the supplemental infrared light while a
user of the hight vision device actuates said momentary
contact feature of said switch; and

automatically extinguishing the infrared supplemental

15 illumination spot 1light immediately upon' the user
discontinuing actuation of said momentary contact feature
of said switch.

his S heet Has Been Replaced




conventionally require he operator to effect signaling or
"qui ck | ook" operation. It f(ﬂ&ﬁiﬁm&S necessarily that the depicted and
ion i and is

. described preferred E\m ﬁﬁ““ i nvention is exenplary only,
not exhaustive of th ventlonSUQQﬂﬁﬁg@mabty¢LnQ@ua@weggyon

is intended to be |ini'ted onIy by the spiri
clains, giving full cognizance 20 to equivalkénts in all respects.

d ains:

18. The method of Claim 17 wherein providing said
singular control switch includes the step of configuring
said switch to have successive rotational positions of:
all off, night ‘vision on, and night vision on with

5 infrared spot light momentarily on.

'19. The method of Claim 18 wherein providing said
singular control switch includes the step of configuring
said switch to have an additional position of continuocus
illumination for said infrared spot 1light, which
additional position is reached from said night vision on
position by axial motion of a switch feature followed by
a rotational movement to a position congruent to said
infrared spot light momentary on position..

w
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1. A night vision device conprising: a housing which may be suspended
relative to a user's head and eyes, the housing having an objective |ens
admtting lowlevel light froma night scene, an inmage intensifier

apparatus providing an intensified inage reprm}ka{é'gﬁeg_ hhaﬁu%\“f/'f@@}
ni ght scene, and an eye piece into which the '

one eye to viewthe intensified represent-ﬁ a/e i mg@;, an infrared

suppl enmental illumnation light; and a si z ar dyal -alion control switch
for both the irragngns}lfier apgpar a4s and

al l ows the user to sfetectdvely chQpse Retwe

operation in which the user may p%r)po

gxternal switch
uppl enent al

li ght,
t he

ON, IR MOMENTARY ON
4 ONRLOCKON.
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user discontinues mani pul ation of the swtch feature, and a second node of
switch operation in which the supplenental illumnation |ight may be | ocked
oM 2. The night vision device of claiml1 wherein said device is of the

AN PVS-7B type. 3. The ni ght vision device 2 ergin_said
si ngul ar dual -action control switch controls Surgi f@élhe ‘.FH]PQHQriyf 1897

appar atus, and the suppl enental infrared '192t I n response to successive

rotary notions of said external housing sW'tcCh feature. 4. The ni ght
vi sion device of claim3 wherein said control switch includes a first
operative pesi(ty on 4n which said image intensifier apparatus of said night
vi sion devic Nnd said infrared supplenental illumnation light are both
of f, and a second
POSITION FUNCTION

! ALL OFF

2 NVG ON, IRS OFF

3 - (TRANSITION TO POSITION 4)

4 NVG ON, IRS LOCKED ON

5 NVG ON, IRS MOMENTARY ON

FIG. 4

o—
= IMAGE
= ) INTENSIFIER
s TUBE
4 ’ ) ) F
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operati @ﬁ%ﬁi&%ﬁ?ﬁiﬁiﬁsﬁﬁfﬁy nerisifier appara wﬂ@wmum [

erein said

sheet -
second
axial r

(s} 998paged MNThe @bt_ {5yi.4i on device of cI aim4
qatlvc_ﬁi)pOS't'O‘D”Of ?‘% swifich is r. ‘ biYe-S066 ,
07" 49 ext_gr nalliswi t i

tAbgtack he’rl??fg@? For- & B‘FQ? ertola seconfd @ib@mfwnf cﬂag@du L@)ﬁaﬂd]%[

; or Hre |II'gIIL vi-storr devi ce | Maimis)s er@g@hl. $@.Img V‘I
i ncl udes anot héer operative position of nonent arlli' Drtiwing(s) atpaged foto paget ...

i nfrared suppl enental |ight, & Abstract  : paged .. to paged .7t
DATE OF RECEIP’I"JIW\R‘998

a housing which may be susﬁended relative to a UiséF's head and eyes, the housing

1. A night vision device comprising:

having an objective lens admitting low-level light from a night scene, an
image intensifier apparatus providing an intensified image representative of
- low-level night scene, and an eye piece into which the user may look with
at least one eye to view the intensified representative image; |
an infrared supplemental illumination light; and a singular dual-action control switch
for both the image intensifier apparatus and the supplemental light which
allows the user to selectively choose between a first mode of switch
operation in which the user may purposefully manipulate an external switch
feature of the housing in order to momentarily illuminate the supplemental
light, the switch automatically extinguishing the supplemental light once the
user discontinues manipulation of the switch feature, and a second mode of
switch operation in which the supplemental illumination light may be locked -

- 0on.

2. The night vision device of claim 1 wherein said device is of the AN/PVS-7B

type.

3. The night vision device of claim 1 wherein said singular dual-action control
switch controls both the image intensifier apparatus, and the supplemental infrared
light in response to successive rotary motions of said external housing switch

feature.

4, The night vision device of claim 3 wherein said control switch includes a first
operative position in which said image intensifier apparatus of said night vision
device and said infrared supplemental illumination light are both off, and a second

operative position in which said image intensifier apparatus alone of said night
IR

heet Has Been Reilaced
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vision device is turned on.



said: anotW switch being reached by rotation of said

ext er nal ure beyond’ sald second position and in the plane of
said first m“Lons . The ni ght vision deV| ce of cI aim 6 in
whi ch said \m cludes a spring yie dibstitute she QM3
to be plac sal d“anét her operative pdsition, said spri ng returni ng sai d

switch to sal d second operative position upon d| scontinuation of said
pur poseful mani pul ation of sai d external switch feat ure, and exti ngui shing

said infr red %’HQ%@W@E ‘lt'é\L f?lrﬂn4 klvlﬁném &id S OId BBgltl\tt v vﬁeéé?ﬂogeo\f' ce

of claim®b& wherern I nc Csoa £R Brat position

in which gaidbswiteihis keagzhed biewtaﬁothmmtthxw nelative ﬁrh@l'eméﬁf of edud externdir e
both mai ntained turned on, said third operative position of said switch

bel ng reaswitehpieatura forava respeatives firat pesitionathesefor dn a Miene o a second
position for said external switch feature.

6. The night vision device of claim 5 wherein said switch includes another
operative position of momentary illumination for said infrared supplemental light,
said another position of said switch being reached by rotation of said external
switch feature beyond said second position and in the plane of said first and second

positions.

7. The night vision device of claim 8 in which said switch further includes a
spring yielding to allow said switch to be placed in said another operative position,
said spring returning said switch to said second operative position upon
discontinuation of said purposeful manipulation of said external switch feature, and

extinguishing said infrared supplemental illumination light.

8. The night vision device of claim 6 wherein said switch further includes a third
operative position in which said night vision device and said supplemental infrared
light are both maintained turned on, said third operative position of said switch

being reached by axial movement of said external switch feature.

9. The night vision device of claim 8 wherein said third operative position of
said switch is reached by additionally rotating said external switch feature in a

second plane displaced axially from the first-recited plane.

10. The night vision device of claim 8 wherein said third operative position for
said switch includes a detent maintaining said night vision device and said infrared

supplemental illumination light both turned on.

 This Sheet Has Been Repl
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9. =The nlm claim8 wherein said third operative

position of said hed by additionally rotating said external
svvltchfeatur w edlsplaced axi al | fromtheflrst-reC|ted
pl ane. LVMSlbn device of claim 8 Substifute Marando9ab ve
p05|t|on for sald switch includes a detd@ nmintaining sald ni ght Vi si on
device and said infrared supplenental illum natlon | i ght both turned on.

13 Substitute sheet - 1 June 1998 11. ght _ vi si on device of the
AN/ PVS- 7 B1ﬂypeAc@9b'F Vﬁ'%deH'Q‘Pons?h‘PgANéB\/ﬁ@%ﬁV%FQB'tH"KF@‘Q ‘ens for receiving

| ow1 evel a ho%gfn ﬁ%& aﬂ' c%]écﬁ\? ldhs for receiving low-level light from a night scene,

an image intensifier tube for receiving the low-level light and providing an
intensified image representative of the night scene, and an eye piece in
which said intensified image is visible;

an infrared supplemental illumination light carried by said housing and when turned
on forwardly projecting an illuminating beam of infrared light which is visible
with the night vision device;

a singular dual-action control switch for controlling both the image intensifier tube
of said night vision device and the infrared supplemental illumination light,
said control switch including a control feature sequentially rotatable in a
plane between bistable first and second positions, and a third momentary-
contact position for respectively effecting: all off, image intensifier tube on,
and image intensifier tube on along with momentary supplemental infrared
illumination; and

wherein said switch feature further includes a forth operative position in which said
infrared supplemental illumination light is locked on, said forth operative

position being reached by axially moving said switch control '_feature.

12. The AN/PVS-7B type of night vision device of claim 11 wherein said forth
operative position for said switch is reached by further rotating said switch feature
away from said second position therefor after effecting said axial movement

of said switch feature.

13. The AN/PVS-7B type of night vision device of claim 12 wherein said infrared
supplemental illumination light is extinguished by rotating said switch feature from
said forth position, and axially moving said switch feature back to said

second position to maintain said night vision turned on while extinguishing

i

the infrared supplemental illumination light.



an i mage int GWQ ving the lowlevel light and providing
an intensified i nage represen E!\I ve of the night scene, and an eye piece in

whi ch said inte vi sible; an infrar ed suppl ement al
illumnation li m\‘“m i d housing and hdl

projecting an i | Pum® nahng beamof I nfrakded |ight V\/mch S V|5|ble W th the
ni ght vision device; a singular dual-action control switch.for controlling
both the imge intensifier tube of said night vision device and the

infrared upp! ¢pBNAN/PVS-YB fRld %'?aﬁgﬂ'?twsﬁ?a' AeGRB! b claith | £8 Wigldif! Sgd

control feafure sequentla?Fly rot at ane ween bis

and secongbtatiohal mogemeants of bbnurmmmﬁmebemaen@ucpessme ewitch positions
respectively effecting: all off. image intensifier tube on, and inage

i ntensifier tuBee W%Péﬁybﬁﬂlanﬁﬁbﬁtséme angwiaE Xt i nfrar ed

15. The AN/PVS-7B 't'ype of night vision device of claim 14 wherein said angular
extent of said rotational movements of said switch feature are substantially thirty

degree angular movements.

16. A method of safely providing momentary supplemental infrared illumination

light for a user of a night vision device, said method including the steps of:
providing a sup'plemental infrared spot light on the night vision device; p1
providing a singular dual-action control switch on the night vision device
which controls both the night vision function of the device as well as having
both a momentary contact feature and a locked-on feature for controliing the
ilumination of the supplemental infrared illumination light;

illuminating the supplemental infrared light while a user of the night vision device
actuates said momentary contact feature of said switch;

automatically extinguishing the infrared supplemental illumination spot light

immediately upon the user discontinuing actuation of said momentary contact

feature of said switch; '

illuminating the supplemental infrared illumination light continuously after said user
places said control switch in a locked-on position; and extinguishing the
infrared supplemental illumination light upon said user placing said control

switch out of said locked-on position.

17. The method of claim 16 wherein providing said singuliar control switch
includes the step of configuring said switch to have successive rotational positions
of: all off, night vision on, and night vision on with infrared spot light momentarily
on, and wherein providing said singular control switch includes the step of

configuring said switch to have an additional locked-on position of continuous

is Sheet Has Been Replaced
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¢l lum nation;, apd wherein s -switch feature further includes a fourth
operative pea—t—r(m/l’n'vm—ﬁals—gl d infrared supplenental illumnation |ight
is | ocked on, ml“mLatl ve position being reached by axially
novi ng said ﬂﬂﬁ M\ ture. 12. The AN Substitgte sheetxf1hMareh 499
devi ce of cI vanér efn said fourth18perative position for said switch
is reached by further rotating said switch feature away from said second
position therefor after effecting said axial novenent of said switch
feature. I t fligireadied\fronei N
said inf r'ggeda-mmb\ll}éﬁ%/ﬁtd aﬁfﬁaﬁlfnﬁ {)\%P Hb Wﬁ'g(%'t %ﬂggﬂcﬁoﬁf'ghed by rotating
said swi tsdid f“eﬁghﬂﬁsfdmm\'é puod:tfambv raxpnismotuon ofa]dmmlafea}urmfnlégvgélbd a

switch feature back to said seco goleon to ga taIJI sa“i n{ﬁ'ht Vi, sion
t ur ned Orfqmﬁlcprglmnggmsm ﬂg)osmon ongruent to said infrared spot light momentary

on pOSItIOI’I.
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the 4nfrared supplenental illum nation |ight. Substitute Sheet - 1 June
1998 14 14. The AN PVS-7B type of: night vision device of claim 13 wherein
said rotational novenments of said switch feature between successive sw tch
positions are each of substantially the sane an§ubstitu

AN PVS-7B type of night vision devi cRBSTRACT m 14 wherein said angul ar
extent of said rotational movements of said switch feature are
substantially thirty degree angul ar novenents.

NIGHT VISION DEVICE WITH DUAL-ACTION ARTIFICIAL ILLUMINATION

A night vision device with an infrared light usable for covert signaling and reading
as well as for illumination of exceedingly dark areas where sufficient ambient light
does not exist for the night vision device to provide a view of the area, includes a
singular dual-action control switch which allows an operator of the night vision
device to operate all of the functions of the device with a singular control. These
functions include momentary illumination of the infrared light for signaling and for
“quick look” purposes, such as for updating a user's knowledge of map
coordinates, for example. The control circuit also allows the infrared light to be
maintained on for area illumination, for example, until the user purposely turns if
off. However, the momentary illumination feature for the infrared light improves
utility of the night vision device for signaling, and improves user safety when “quick
look” map reading and area illumination functions are performed because the user
is less likely to forgetfully leave the infrared light on, and to thereby reveal the
user’s position to other personnel equipped with night vision devices. Human
factors consideration for operation of the night vision device with minimal training

and in stressful situations is improved.

(Fig. 1)



-16. A rret ho feI prow di ng nonent ary suppl emental infrared
I 1lum nati.on ﬁﬂ@ é’(., of a night vision device, said nethod

i ncl uding thex ding a supplemental infrared spot |ight on the
ni ght vi sion device; pro dt ng a singul ar dual -aciSutbsti -'.';_4:____,.‘,“ S
ni ght vision device which controls both the niight REFEAGEME : '
devi ce as vveII as having both a nomentary contjaét Peeciption : aﬂﬁﬂda"-l @bl@é&ﬂdon
feature f trolling the illumination of thelEGigméent prgednifs to paged iy
il lum nati on ght i | luminating the suppl emerit & Deaingse d phgeght.. whiphgedal...
user of the night vision device actuates said jmihAbsteacy copagedi~f enpaged o‘f
said switch; autom}_ittl cal ly, extinguishing the iinfrared suppl ene

|
i 1l um nat ilon spd gHsION ARBACR COMPTISING: t he US%A’?E%@W %Cd”ﬂt 1998

of said myEMahy wiibh Hdy bETUpEnddd Fithfive V8 hURErs Riead and eyes, the housing

having an objective lens admitting low-level light from a night scene, an

image intensifier apparatus providing an intensified image representative of
the low-level night scene, and an eye piece into which the user may look
with at least one eye to view the intensified representative image;

an infrared supplemental illumination light; and a singular dual-action control switch
for both the image intensifier apparatus and the supplemental light which
allows the user to selectively choose between a first mode of switch
operation in which the user may purposefully manipulate an external switch
feature of the housing in order to momentarily illuminate the supplemental
light, the switch automatically éxtinguishing the supplemental light once the
user discontinues manipulation of the switch feature, and a second mode of
switch operation in which the supplemental illumination light may be locked

on.

2. The night vision device of claim 1 wherein said device is of the AN/PVS-7B
type. '

3. The night vision device of claim 1 wherein said singular dual-action control
_switch controls both the image intensifier apparatus, and the supplemental infrared
light in response to successive rotary motions of said external housing switch
feature. -

4. The night vision device of cla_iin 3 wherein said control switch includes a first
operative position in which said image intensifier apparatus of said night vision
device and said infrared supplemental illumination light are both off, and a second
operative position in which said image intensifier apparatus alone of said night

vision device is turned on. -



i lduntnating the supplenental infrared illumnation Iight continuously
after said user—plaees—said control switch in a |ocked-on position; and
_extinguishing t rared supplenmental illumnation |ight upon said user
placing said c mm {w IHm, "of sai d | ocked- on Substitute sheé?- 1 June 1898hod
of claim 16 whe y.’ L d singuffgr control switch includes the

' step of configuring said "switch to have successive rotational positions of:
rall off, night vision on, and night vision on with infrared spot |ight

| d. i
the Sten -83&%@3{1&9}‘*?8583@? B it BYbSta $hih sdcond esalie haatioh of °°

posi tion afaif SWicAUS Y8ached by rotation without axial relative movement of said external

switch feature from a respective first position therefor in a plane to a second

position for said external switch feature.

6. The night vision device of claim 5 wherein said switch includes another
operative position of momentary illumination for said infrared supplemental fight,
said another position of said switch being reached by rotation of said external
switch feature beyond said second position and in the plane of said first and second

positions.

7. The night vision device of claim 6 in which said switch further includes a
spring vielding to allow said switch to be placed in said another operative position,
said spring returning said switch to said second operative position upon
discontinuation of said purposeful manipulation of said external switch feature, and

extinguishing said infrared supplemental illumination light.

8. The night vision device of claim 6 wherein said switch further includes a'ihird
operative position in which said night vision device and said supplemental infrared
light are both maintained turned on, said third operative position of said switch

being reached by axial movement of said external switch feature.

9. The night vision device of claim 8 wherein said third operative position of
said switch is reached by additionally rotating said external switch feature in a

second plane displaced axially from the first-recited plane. -

10. The night vision device of claim 8 wherein said third operative position for
said switch includes a detent maintaining said night vision device and said infrared

supplemental illumination light both turned on.



15 ¥ ' Substitute sheet - 10 March 1998 illumination for said
I nfrared-spot—1ight, which additional position is reached fromsaid "night

Vi sion on" poske ' motion of a switch feature followed by a
rot ati onal rrmm'ﬂﬂm IM‘)@ |tion congruent to saiSubstitute sheekpdJunedido8
T

~nonmentary on ROStiion.s s *Sheet Has Bet8 Repl aced

11. A night vision device of the AN/PVS-7B type comprising:

a housing having an objective lens for receiving low-level light from a night scene,
an image intensifier tube for receiving the low-level light and providing an
intensified image representative of the night scene, and an eye piece in
which said intensified image is visible;

an infrared supplemental illumination light carried by said housing and when turned
on forwardly projecting an illuminating beam of infrared light which is visible
with the night vision device;

a singular dual-action control switch for controlling both the image intensifier tube
of said night vision device and the infrared supplemental illumination light,
said control switch including a control feature sequentially rotatable in a
plane between bistable first and second positions, and a third momentary-
contact position for respectively effecting: all off, irhage intensifier tube on,
and image intensifier tube on along with momentary supplemental infrared
illumination; and |

wherein said switch feature further includes a fourth operative position in which

said infrared'supplemental illumination light is locked on, said fourth operative

position being reached by axially moving said switch control feature.

12.  The AN/PVS-7B type of night vision device of claim 11 wherein said fourth
operative position for said switch is reached by further rotating said switch feature
away from said second position therefor after effecting said axial movement

of said switch feature.

13. The AN/PVS-7B type of night vision device of claim 12 where}n said infrared
supplemental illumination light is extinguished by rotating said swité-ﬁ feature from
said fourth position, and axially moving said switch feature back to said
second position to maintain said night vision turned on while extinguishing

the infrared supplemental illumination light.
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14. The AN/PVS-7B type of night vision device of claim 13 wherein said
rotational movements of said switch feature between successive switch positions

are each of substantially the same angular extent.

15. The AN/PVS-7B type of night vision device of claim 14 wherein said angular
extent of said rotational movements of said switch feature are substantially thirty

degree angular movements.

16. A method of safely providing momentary supplemental infrared illumination

light for a user of a night vision device, said method including the steps of:
providing a supplemental infrared spot light on the night vision device; $4
providing a singular dual-action control switch on the night vision device
which controls both the night vision function of the device as well as having
both a momentary contact feature and a locked-on feature for controlling the
illumination of the supplemental infrared illumination light;

illuminating the supplemental infrared light while a user of the night vision device
actuates said momentary contact feature of said switch;

automatically extinguishing the infrared supplemental illumination spot light

immediately upon the user discontinuing actuation of said momentary contacf

feature of said switch;

illuminating the supplemental infrared illumination light continuously after said user
places said control switch in a locked-on position; and extinguishing the
infrared supplemental illumination light upon said user placing said control

switch out of said locked-on position.

17. The method of claim 16 wherein providing said singular control switch
includes the step of configuring said switch to have successive rotational positions
of: all off, night vision on, and night vision on with infrared spot light momentarily
on, and wherein providing said singular control switch includes the step of

configuring said switch to have an additional locked-on position of continuous



