1 COMPONENTS OF A PORTABLE DI .G TAL V] DEO CAMERA Rel ated Application

[ 0001] This application clains benefit bf U S. Provisional Patent
Application No. 60/952,810, filed July 30, 2007. [0002] This application

i ncorporates by reference the U S. Design Patent application for Portable
Digital Video Canera, filed on July 30, 2008. Technical Field [0003]The
field of invention relates to point-of-view (POV) video caneras or
cancorders and, in particular, to an integrated hands-free, POV action
sports video canera or cancorder. Background Information

[ 0004] First-person video caneras are a relatively new product category that
have been adapted to capture POV video by action sports enthusiasts in a
hands-free manner. Conventional first-person video caneras prinmarily
conprise a lens that nust be tethered to a separate digital video recorder
or canctorder. FIGS. 1A and 1B present pictorial views of prior art
first-person video caneras requiring a tethered | ens approach to capturing
first-person vi désOMEEAINENTG OFIAGP ORTABEEdME TAL MDY 2o(ERAdevi ce, and
FIG 1B presents a Viosport TM device. FIGS. 1C and 1D present pictorial

views of prior %él gﬂg@ IcaggE [as tethered to canctorders for inplenenting
the tethered le capturing first-person video recording. FIG
1C and Fjg@o13D prigsepbliccaishMitiserftai bEBSS. Provisional Patent Application
No. 60/952,810, filed July 30, 2007.
[0002] This application incorporates by reference the U.S. Design Patent
application for Portable Digital Video Camera, filed on July 30, 2008.
Technical Field

[0003] The field of invention relates to point-of-view (POV) video cémeras or

camcorders and, in particular, to an integrated hands-free, POV action sports video
camera or camcorder.
Background Information

[00C4] First-person video cameras are a relatively new product category that
have been adapted to capture POV video by action sports enthusiasts in a hands-
free manner. Conventional first-person video cameras primarily comprise a lens that
must be tethered to a separate digital video recorder or camcorder. FIGS. 1A and
1B present pictorial views of prior art first-person video cameras requiring a tethered
lens approach to capturing first-person video recording. FIG. 1A presents a
Twenty20™ device, and FIG. 1B presents a Viosport ™ device. FIGS. 1C and 1D
present pictorial views of prior art video cameras tethered to camcorders for
implementing the tethered lens approach to capturing first-person video recording.
FIG. 1C and FIG. 1D present Samsung™ devices.

[6005] These products are not generally hands-free products, and consumers
have been employing their own unique mounting technigues to permit "*hands-free”
video recording of action sports activities. FIG. 1E presents a pictorial view of a
tethered camera attempting to facilitate hands-free POV video recording. FIG. 1E

presents a Blackeye ™ device. These recent devices attempt to convey image data



[ 0005] These products are not generally hands-free products, and consuners
have been enpl oying their own uni que nounting techniques to permt
"hands-free" video recording of action sports activities. FIG 1E presents
a pictorial view of a tethered canera attenpting to facilitate hands-free
POV video recording. FIG |E presentsya Bl ackeye TM devi ce. These recent
devices attenpt to convey inmage data 2 from "tethered" caneras to separate
cancor defrsn‘t‘hetbagid” lcRmErghéd sepayatd camnardery theough Hesignglsctabéleginale0006] Mor e
recently &ﬁgr at eg hands-free, POV action sports video caneras have
become a Eé 2A and 2B present pictorial views of two prior art
pr oduct s[Goue e Madrengeceritggr iatetateal tandssrded POVt agtiins spovtisdetdacecor di ng.
These products are still in their_infancy and may be difficult éo use wel | .
Sunmary BRMERS MVedIesonieavailghsed]! G 24 #7¢ SB P&@?)%Htp*fd@”&“ &Y istuier

| nventi o nort%{epﬁoauagovmgn%ﬂqe%uﬁggmt ratd JCQIGRIR do ARABEIHNGided camera
housi ng havi ng a housi ng pl ane ansects the canera housing; a |ens;

an i magersendiog., Timen;grodnctsrarerﬁt&tlndhewmﬂancwgﬂddvay@eadlﬁwitzt@nt@l i mage
pl ane, for  capturing inmage data, through the lens, oriented with respect to
t he hori %V(?Ht al image plane, the innage data representi ng a scene; a horizon
adj ust ment cont IQmrhary efdhaSliddgsup® orientation of the horizontal image
plane with respect to the hou |ngBEEf ane, the horizon adg\agt ment, control
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of the ern%r Yoremidd olitie rresfpigies thay irainizantiabrimaiyet bmnbpnheamaje p}aca ection
pl ane and such t hat the image data is orlentgﬁ ect to
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coordinaied w;th the horizontal image plane such that rotation of the rotary

controller changes orientation of the horizontal projection plane and such that the
image data is oriented with respect to the horizontal projection plane.

[0006b] In a second aspect of the present invention, there is provided a method
for adjusting a horizontal image plane of an image sensor in a digital video
camera having a lens and a camera housing that defined a housing plane, the
image sensor capturing light propagating through the lens and representing a
scene, and the image sensor producing image data representing an image of the
scene that is oriented with respect to the horizontal image plane, the method
comprising: securely mounting the camera housing tc a support; activating one
or more light sources, mounted in a rotary controller, {o project a light emission

indicative of a horizontal projection plane that is parallel to the horizontal image



pl ane of the inmage sensor, the rotary controller being operable to adjust
with respect to the housing plane an orientation of the horizontal inmage
pl ane of the inmage of the scene, the rotary controller being operable for
rotation about a control axis that is perpendicular to the |l ens, such that
rotation of the rotary controller chagges the orientation of the horizontal
i mge plane with respect to the housing plane; and rotating the rotary
cont r ol | plenebd uheanmget setsoaxthe folanyesqrirpdier tb@lﬁmepﬁ@biez%ﬁdjusbmihect i on
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canmera housing and a | ens. [0008 nbodi s of the portable digital
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portabl e gital video canera (or cantorder) or the integrated hands-free,
POV acti the bposing mage;t ahd wtﬁmgc@ﬁerfﬁar(yoﬁoﬁfacﬁiﬁ@rmi} 3 wehtige 24§ immage
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adj ust ment control for usting an orientation of a horizontal inmage pl ane
recor ded"gspeehe th %@HS@EWWW respect to a housing plane of the canera

housi ng. 1491 1] PomBraBROdIfMBNVRIce! cah8raP 06t abhRoflied) iriliuddsdgocsnerr a (or

cam:order) of the integrated hands-free, POV action sports digital video
camer a (bOUEGMOd@éED\SI ncI ude a laser alignment systemwth one or nore
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(or camera (or camcorder).
[0009] Some embodiments of the portable digital video camera (or
camcorder) or the integrated hands-free, POV action sports digital video camera
(or camcorder) include an image sensor for capturing image data.
[0010] Some embodiments of the portable digital video camera (or
camcorder) or the integrated hands-free, POV action sports digital video camera
(or camcorder) include a manual horizon adjustment control for adjusting an
orientation of a horizontal image piane recorded by the image sensor with
respect to a housing plane of the camera housing.
[0011] Some embodiments of the portable digital video camera (or
camcorder) or the integrated hands-free, POV action sports digital video camera
(or camcorder) include a laser alignment system with one or more laser sources
capable of projecting light emissions to define a horizontal projection axis that is
coordinated with orientation of the horizontal image plane.
[0012] Some embodiments of the portable digital video camera (or
camcorder) or the integrated hands-free, POV action sports digital video camera
(or camcorder) include a microphone and a manually operable switch for
controlling an audio and/or video data capturing operation, the switch having an

activator that covers the microphone whenever the switch is in the OFF position.



cancorder) or the integrated hands-free, POV action sports digital video
canera (or cancorder) include a m crophone and a nmanual ly operable switch
for controlling an audi o and/or video data capturing operation, the switch
havi ng an activator that covers the m crophone whenever the switch is in
the OFF position. 2b [0013] Sone enbedi nents of the portable digital video
canmera (or cantorder) or the integrated hands-free POV action sports
digital [A0d8d c&esia embod@msw@? ) thencpartable, digitel kvidep eggererap (of i ng
system t b (| I L. QNS A € | as: i system
o ad; useanREBRE HE o8 RetAr LR on bt sngt 2GRN Hldefer

[ 0014] Ad¢hrtdapmadrdes pedtde anthudckvietdasge snaunitingbeysteapdhaintard benugddeinf ol | owi ng
detail ed descrjptign of preferred enbodi ments, which proceeds with

r ef er encEOUBN¢pd "&'g}:%anyi ng draw ngs. Brief Description of the Draw ngs
[0015] FIGS. 1A, 1B, 1C, 1D, and | E constitute a set of pictorial views of
f our



prior art products inplenmenting a tet t}gsed | ens approach to capturing
first-person video recording. [0016]FlI 2A and 2B constitute a set of
pictorial views of two prior art products inplenenting integrated solutions
to first-person video recording. [0017] FIGS. 3A, 3B, 3C, 3D, 3E, and 3F
are, respeet BNgiryentfsyatdm pe ket theymademcdptpey spedbtive forspitte, ghwyaid on,
front el evation, back el evation, and top plan views of an enbodi nent of an
i nt egr at & hands-free, POV action sports digital video canera. [0018]FI G
4A is a p i | f eyt | ;

hands- f rLdeﬂ(,;]IZ“:LC)\/E})gato?lt?t %E }g’:g%%%tg‘ﬁglﬂg%oﬁgpﬁ\gégg%ﬂ?% = r érégkﬁ@m%ﬁgé?ﬁ%@lﬂ tive

posi ti ondetgiled dasswtionioigndiarep @vbotiatanis whitk pnatéads wiolh atfecemaeftodheot ary
hori zont al adj ust megt controller. [OO19]FIG 4B is a back perspective view
of an enﬁ%‘iﬂ’ﬂé@ﬂyf‘?ﬂ EWVPdtegrat ed hands-free, POV action sports digital
video canera, shpwrpdedribGdt SFRIBEIWSy! ternative nunber of rail cavities
and an optional detent wthin arail cavity. [0020]FIG 5 is a

cross- sefliiiéhal FHG8e 12 &, 6C, 4P, antddi eemtituie aapeti oftpigodaledewanfifourr ee, POV
action Sﬁlﬁé%&?ﬁ dﬁ@ l]fltgﬁ?: i{;ﬁig%ge ﬁgr:%:]t%@e[rgg ?elszFalip%rogc!% to ggpt%)r(i%?ﬁseigpevrlsgr\{v of an

enmbodi me
video recording.

[0016] FIGS. 2A and 2B constitute a set of pictorial views of two prior art products
implementing integrated solutions to first-person video recording.

[0017] FIGS. 3A, 3B, 3C, 3D, 3k, and 3F are, respectively, front perspective,
back perspeciive, side elevation, front elevation, back elevation, and top plan views
of an embodiment of an integrated hands-free, POV action sports digital video
camera.

[0018] FIG. 4Ais a front perspective view of an embodiment of an integrated
hands-free, POV action sports digital video camera, showing alternative positioning
of a switch and representative alternative rotation of a rotary horizontal adjustment
controller. _

[0019] FIG. 4B is a back perspective view of an embodiment of an integrated
hands-free, POV action sports digital video camera, showing a representative
alternative number of rail cavities and an optional detent within a rail cavity.

[0020] FIG. 5 is a cross-sectional side view of an embodiment of an integrated
hands-free, POV action sports digital video camera.

[0021] FIG. 8 is an exploded view of an embodiment of mechanical components
of an integrated hands-free, POV action sports digital video camera.

[0022] FIG. 7 is an exploded view of optical and mechanical components of an
integrated hands-free, POV action sports digital video camera.

[0023] FIGS. 8A and 8B are fragmentary cross-sectional views of the lens system
of the camera of FIG. 7, showing, respectively, a standard lens and the standard
lens fitted with a lens filter.

[0024] FIG. 9 is a partly exploded view of a versatile mounting system
demonstrating ease of adjustment of camera mount orientation coupled with ease of

camera detachment with retention of the mount orieniation.



of an integrated hands-free, POV action sports digital video canera.

[0022] FIG 7 is an exploded view of optical and nechani cal conponents of an
i ntegrated hands-free, POV action sports digital video canera. [0023]FIGS.
8A and 8B are fragnmentary cross-sectional views of the |ens system of the
;:arrer? 0{0035!3 r7;“,IGS lrno\mi a]gnorﬂ eepaeictiveview ef atstardtard nheuns, amglidyireg straihdar d
ens fitted with a lens filter., [0024] FIG 9 is a partly exploded view of a
ver sat i | RIUBEENYS ?é’tﬂdcfé“ﬁ’o‘f]@[gf@ti ng ease of adjustment of camera nount

or! ent al jRdegOUiEs. g’n%\g ph{palct aﬁ@rf?ibaar%e?%?t%gg%ig%é& ERLER aror the

nount ortentation. 5] FI 10 is a fr pective view of a
st andar delewatidn, stdEleyation candidp Phoyidvesditietwersatie Insownithot apstaret ent s.

[0026] FI £8. A tinsRe rainid Pt BetdesrPRe darser oPEs S B me " O
standard mount shown in FIG. 10.
[0027] FIG. 12 is a perspective view of an alternative rﬁount, employing two
mounting rails and two detents.
[0028] FIG. 13Ais afront perspecti\}e view of a pole mount system, employing
the mount of FIG. 12.
[0029] FIGS. 13B and 13C are cross-sectional side views of a pole mount system
showing, respectively, uniocked and locked configurations.
[0030] FIGS. 13D and 13E are front perspective views of a pole mount system
showing, respectively, unlocked and locked configurations about a handle bar.
[0031] FIG. 14Ais a front perspective \_riew of an alternative pole mount system,
employing the mount of FI1G. 12 and a strap.
[0032] FIGS. 14B and 14C are respective side and front views of the alternative
pole mount of FIG. 14A.
[0033] FIG. 14D is a front perspective view of the alternative pole mount of FIG.
14A locked about a pole.
[0034] FIG. 15A is a front perspective view of a goggle mount, employing a strap
entrance facing in the opposite direction of the mounting rails.
[0035] FIG. 15B is a side view of an alternative goggle mount, employing a strap
entrance facing in the same direction of the mounting rails.
[0036] FIG. 15C is a fragmentary front perspective view of the alternative goggle
mount of FIG. 158 mounted upon a goggle strap.
[0037] FIG. 16 is a front perspective view of a vented heimet mount, adapted for
employing a strap for attachment to a vented helmet.
[0038] FIG. 17 is a front perspective view of another alternative goggle mount,
adapted for employing a strap for attachment to a goggle strap.
[0039] FIG. 18 is a front perspective view of an alternative pole mount system,

employing the rail plug of FIG. 10.



el evation, side elevation, and top plan views of the versatile nounting
system dem)nst rating the matabl e rel a?i onshi p between the canera of FIGS.
3A-3E with the standard nmount shown in FIG 10. [0027]FIG 12 is a
perspective view of an alternative nount, enploying two nounting rails and

two detents. [OQIggtbﬁé@De%%@ﬁéﬂ@flﬁfe@&tre@ﬁrn%ﬁw'eﬁﬁ‘s view of a pol'e mount
system enpl oyi Ng € noun . 13B and 13C are
cross- sefl04al KiGk 3A, &k 361, 30,58, @nmolﬁwaresyssmhghwrngt pewsppetitd,vel v,
unl ocked, and | ocke ra 1 are front

or spect PAE PP BRECHIS SN FEVAK Ly SIS bRo Ny C ey BT R 0 Rk e
and | ockgflagepibdtimaht 8Nen Msthtedl RandE-RedaPOV 80N dddas didfalivides f ront
perspective view of an alternative pol e mount system enpl oyi ng the nount

of FIG ¢2mernai16, and EiﬁS 603w Rare Tag adibadcparspectepeensd, si de and
front vi Fvgspe% 1vélp ﬁgrrn%ﬁ é%Snﬂgurat:on and an alternative embodiment of the digital

video camera 10. For purposes of this description, the term “camera” is intended to
cover camcorder(s) as well as camera(s). An example of such a digital video
camera 10 is included in the VholdR ™ system, marketed by Twenty20, inc., of
Seattle, Washington.

[0041] . FIGS. 5,6, 7, 8A, and 8B show optical and mechanical components of the
digital video camera 10. With reference to FIGS. 3A-3F, 4A, 4B, 5, 6, 7, 8A, and 8B,
some embodiments of the digital video camera 10 include a manual horizon
adjustment control system 12 including a manual horizon adjustment control for
adjusting an orientation of a horizontal image plane 16 of an image recorded by an
image sensor 18 with respect to a housing plane 20 (along a vertical cross-section)
of a camera housing 22. An exemplary image sensor 18 may be CMOS image
capture card, and provide for minimum illumination of 0.04 Lux @ /1.2, offer high
sensitivity for low-light operation, low fixed pattern noise, anti-blooming, zero
smearing, and low power consumption.

[0042]  With reference to FIGS. 3A, 3C, 3F, 4A, 6, and 7, in some embodiments,
the manual horizon adjustment control is a rotary controller 14 that rotates about a
control axis 24 such that manual rotation of the rotary controller 14 changes the
orientation of the horizontal image plane 16 with respect to the housing plane 20.
The manual horizon adjustment control can be used to offset the horizontal image
plane 16 with respect to the pitch, yaw, and roll of the mounting position of the
camera housing 22.

[0043] in some preferred embodiments, the rotary controller 14 is positioned
about a lens 26 and cooperates with a lens shroud 32 to support the lens 26 within
the camera housing 22 such that manual rotation of the rotary controller 14 rotates
the lens 26 with respect to the camera housing 22. In other embodiments, the lens
26 may remain fixed with respect to the camera housing 22 even though the rotary
controller 14 rotates around the lens 26. In some embodiments, the lens 26 is a 3.6

mm, 1/4" 4G type, glass eye lens with a 90° viewing angle and a focal length



pol e nount of FIG 14A. [0033]FIG 14D.is a front perspective view of the
alternative pole nount of FIG 14A | ocked about a pole. [0034]FIG 15A is a
front perspective view of a goggle nmount, enploying a strap entrance facing
in the opposite direction of the nounting rails. [0035]FIG 15B is a side

vihew of eaéualrtgea lmgé;ran%ngglca amﬁmnh,arerlrmtengtmwg.,ﬁmapne)nbma‘mt?, fvawhng i n
the sanme direction of the nounting.rails. [O036]FIG 15C is a fra tary
front pefospags wa{nr@wnaﬁﬂowmame%frﬁa@@ \?@“%Qfggfi %" %‘Eﬁﬂjlu%cf“’ Bueh ap uht ed
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goggl e %%4] In some preferred embodiments, the image sensor 18 is supported in
rotational congruence with the orientation of the rotary controller 14 such that manual
rotation of the rotary controller 14 rotates the image sensor 18 with respect to the
housing plane 20 of the camera housing 22. When the image sensor 18 has a fixed
relationship with the orientatiE)n of the rotary controller 14, the image data captured
by image senor 18 does not require any post capture horizon adjustment processing
to obtain play back of the image data with a desired horizontal image plane 16. In
pariicular, the rotary controller 14 can be set 1o a desired horizontal image plane 16,
and the image sensor 18 will capture the image data with respect to the orientation
of the horizontal image plane 16. In some embodiments, the image sensor 18 may
remain fixed with respect to the camera housing 22 even though the rotary controller
rotates around the image sensor 18.
[0045]  With reference to FIGS. 6, 7, 8A, and 8B, in some embodiments, an
exemplary optical assembly 34 shows how the image sensor 18 and the lens 26 may
be supported in rotational congruence by the cooperation of the lens shroud 32, an
internal rotation controller 36, and the rotary controller 14. in some preferred
embodiments, the rotary controller 14 may be separated from the camera housing 22
by a gap 37 to facilitate the rotation of the rotary controller 14 with respect to the
camera housing 22.
[0046] A lens cap holder 38 may be secured to the rotary controller 14 by screw
threads and cooperates with an O-ring 40a and to provide support for a lens cover
42 (such as a piece of glass). A lens holder 44 and a lens assembly holder 46 may
also be employed to support the lens 26 in a desired position with respect io the
other components in the optical assembly 34. The lens assembly holder 46 may be
secured to the lens cap holder 38 by screw threads and an O-ring 40b. An O-ring or
bearings 43 may be employed between the lens assembly holder 46 and the main
housing 100 to facilitate the rotation of the lens assembly holder 46 about the
control axis 24 with respect to the main housing 100. A set screw 45 may be
employed to secure the lens assembly holder 46 of optical assembly 34 to the main

housing 100 without impeding the rotation of the lens assembly holder 46 or the



adapted for enploying a strap for attachnent to a goggle strap. [0039]FIG
18 is a front perspective view of an al ternative pol e mount system
enploying the rail plug of FIG 10. 5 Detailed Description of Preferred
Enbodi nrents [0040] FI GS. 3A, 3B, 3C, 3D, 3E, and 3F are, respectively,

front pecepgohbus wittinkt NArPRCEMbedireete, ﬂieer\o@ér?%ntrfongmm ahevahd back
el evati on, and to%(sl an views of an enbodi nent an i ntegrated hands- free,
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16 with respect, to the pitch, yaw, and roll of the nounting position of the
camer a hbagk i impage data with the encoded horizontal image plane 16.

[0048] In some embodiments, the rotary controller 14 is positioned in an arbitrary

location away from the lens 26 and/or in an arbitrary relationship with the position of

the image sensor 18. in one example, the rotary controller 14 may be positioned on

a side 28 of the camera housing 22 or a back door 30 and may remotely control the

orientation of the image sensor 18 or may control an encoder. Skilled persons will

appreciate that an arbitrarily located manual horizon adjustment control need not be

a rotary and may be electronic instead of mechanical.

[0050] In some embodiments, the rotary controller 14 provides greater than or

equal to 180 degree rotation of the horizontal image plane 16 with respect to the

housing plane 20 of the camera housing 22 in each of the clockwise and

counterclockwise directions. In one example, the rotary controller provides 180

degrees plus greater than or equal to six degrees of additional rotation in each

direction, providing a 192-degree rotation of the horizontal image plane 16 with

respect to the housing plane 20. This adjustability includes embodiments in which

the orientation of the rotary controller 14 is in congruence with the orientation of the

image sensor 18 as well as embodiments employing an encoder. Preferably, both

the lens 26 and the image sensor 18 rotate together 192 degrees within a pivoting



[0043] I n sone preferred enbodi nents, tE?e rotary controller 14 is positioned
about a lens 26 and cooperates with a“ens shroud 32 to support the |lens 26
wi thin the canera housing 22 such that nanual rotation of the rotary '

controller 14 rotates the lens 26 with respect to the camera housing 22. In

ot her enhednatallp schlee dapslel @himmeaarmombtiEedowianogersafee choldrds e caner a
housi ng 22 even though the rotary contrqgller 14 rotates around the |ens 26.

In sonme @atididemeamerad0) thedmage; sensos 1§ Gam bejojategdocppiiireq lgys! wodd| ens
ith 9 leW Rg: | h; i , h
with a @Oﬂ'ﬁg"“ W:tﬁﬁl&%ge_rg{%?togfdt&%cm%\ L&09Bhin @or@?‘éﬁﬁhl?dgzﬁmgg{s%%tdt%’hge suc

as fromar | engt toinfinit cuses Vi sual
i nf or mat inditatort5 isheovicedersamerterib8 satface b8sdlhe raiary cantiolias 14t T840 x 480.

Skill ed rsons wll reci ate that vari,ety of types .and sizes of
ol t aot clTALg dltatsr S Rie drEe e Ryt o herisqrlathatet B¢ Earaeq ba Bt ady or

enbodi ”Eﬁxtazinott Be JoPHe8 dHesreptly H8ni ﬁxéci:tﬂ@%ﬁ@éﬂné% ﬁ@mﬁ%g@.afrh@cmﬁé&%nce with

the orientation of the rotary controller 14 such that nual rotation of
t he rot ahqusit; 22 ohdehaile arsmdaes: srhaliénmadeh serssed bar B ohtheesgeetort o t he

housi ng pl.ane, 20, of, the _canera housin . Wien the i e sensor. 18 has a
fixed T eRHEREHERITE oAt TEE ToPrEAPRLPEn 15 S REoPHOR PO NEOT TG RO, ' ne
I mage dazhﬂic@@d}tﬂlf 868d e hOREhtaBiEh 5@.&@@&86@%95@%& rRlicdhonsTShe GaRiUMt
hori zon adj ustment processing to obtain play back of the image data with a

desi r ed that theoietaty domtigdepaifedisplaced fipan its cooae, posigon stthrigseestttodheéer 14
can be S?%Pépﬁﬁ%gﬁ?ﬁiggq hori zontal inrmage plane 16, and the inmge sensor 18

will cap data with respect to the orientation of the

hor i zont plos2iagen pbareprtferrdderdadiresmedinaentstion iRdichimd sangey 18 nay
remain fixed with resgect to the canera housing 22 even though the rotary

cont r ol | kerizostalneica b8 @ig in A&oliingge algisert ABihg o \Rasiian péiesnibe t o

FI GS. 6, 7. . i i Lcal,.assenbly
54 shows RS 41478 Hine o3 PERRIRASIA0IBe 1R RETRIERY, JRLeE e

rot at i ondibitglongssieaterdy Otvierecad paralkivenhaizdnits duefasesimdahd t@3,notchasnt er nal
rotation controller 36, and the rotar'¥ controller 14. In some preferred

enbodi me¥PL cqlhresrother igyor&gmt@ldmagg Py u b%éﬁﬁ?%@téﬂ fromthe canera
housi ng @g@g A \ORP re¥érdritel B9 ake 3@”‘?15,%854‘&?2, ?Rdtﬁﬁégéfﬁg{ control ler

14 with pect to the canera housing 2 ens c er 38 may be
secur ed ¢mbbdenerdsasne comoreldser stdrdey damiitidn wikis thadomoppentaties i t h an
O-ring 40a and,t i de su rt for,a lens cover 42 (such as,a pigce of
gl ass). A0 Qe MEE g JofahEr eaee plle R AR ErRB IS P IENg dSBhp) oyed
t0 suppoghidsih(sFRSdeited & h@riﬂﬂ%f@r@é&@i@hta{x@or"\blbhe 2SP8Ets ftalidl it ber
conponents in the optical assenbly 34. The |ens assenbly holder 46 may be
secur ed taplatey wighthechgrizaritalemags migne dbevl husy ereasiahradation of thermgta4pb.  An

and t he TR U4HG 260 e CHSRRIPE of 1% P Aoal ol <Hn %8 Fown J8ul
nol der 46 BotesiaEbRBLs M Gichtat b E3RSEor ) hge BRI fDus! g 10D. A

set screw 45 nay be enployed to secure the | ens assenb hol der 46 of

opti cal ehangesWitsrespect Hethedgrizesta ivigiethon akisHeut Therpeamiy afieht ot ati on
of the lﬁ%i@sﬁw@%r&oh?&li?a?&eét@or%xig%% can be used as a guide by an operator to
facilitate adjustment of the horizontal image plane 16 by simple rotation of the rotary
controller 14 after the camera housing 22 has been mounted.
[0054] In some embodiments, a single laser source 48 may employ beam
shaping optics and or a beam shaping aperture, fiiter, or film to provide a desired
beam shape such as a line, lines of decreasing or increasing size, or a smiley face.
In some embodiments, only a single beam shape is provided. In some
embodiments, muitiple beam shapes are provided and can be exchanged such as
through manual or electronic rotation of a laser filter. Skilled persons will appreciate

that two or more laser sources 48 may be outfitied with beam shaping capabilities



7 components within it. In sone enbodipents, the rotary controller 14, the
| ens cap holder 38, the 0O-ring 40a, the |lens cover 42, the |l ens shroud 32,

the | aser sources 48, the lens 26, the | ens holder 44, the inmage sensor 18,
the internal rotation controller 36, the O-ring 40b, and the | ens assenbly
hol der 4fhadtoopdratalvitassehidtyer34 prayidedbaherizogal perjectlin axied2perssons wi | |

appreci ate th%t sev%%3 of thesgvconponents be fixed with respect to

al
the canefagfoiist RpvIEesHthe EiZonts) RENEEIRTY, 84S st 3t P'BRT Feifepee flaxed. For
exanpl e, %ﬂ?gﬁjil ens s6MLeEmAddintdHis | t@%slag% sot'iﬁgeé e (befvo QFU roffdsdleed not

rot ate. ]Wth reference to FIG e rotary controller 14 may
support soureas) dreldneploped &b hagjedtdws amoatight tbat détermmedhy reoontal | er may
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control | @& 1dd4s 06 ARBH Ak ASthilr s Heslaiind @ EQééﬁﬂbuhhﬁgg bARGRa56BE6% tHS tO
the desired horizontal image plane 16. Alternatively, the encoder could

gui de polens@éptlasenroeinpodinaeltasthedans phistissdd prpvidesslpmat tdidasair i zont al
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| ocation away fromthe lens 26 and/or in an arbitrary relationship with the

posi t i onsuParheaTelelfe Ry SoPPes the lnsshsourcend? and the of@rapficabnt rol | er 14

may be pg&,h%{)lg)%]_ﬁg on a side 28 of the camera housing 22 or a back door 30
and nmay Te el'y"control the orientation of the i mage sensor 18 or may

control HO5ENCodeE. lasiki ddigdepes somsbaididdedlppercinat ard biatilaato grdzet usadi ihy
| ocat ed manual horizon adjustnment control need not be a rotary and rrfay be
ary
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contr ol | it 4 BOY! difBodhRahe ot 36 Rr Ry BLickPudRbeiParas diftiight on of the
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caner a heastloggi?d, sucteas forakdtdrgreénaepesdirandn contrestwitho thenbaekglourmtt | ons.
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respect tot ousi ng plane 20. This adjustabili i ncl udes enbodi nents in
whi ch t hiaser seurteas 8pasitianied oroeactysidermtflend 26 sugh itkatirad codggreence with t he

R A R S e S

t oget her g7 1RIBARESE thetddiids Aok Rk icBBtra$t with the background.
[0057] In some embodiments, the laser sources 48 may be responsive to a power
switch or button 64, which in some examples may be located on the back door 30 of
the camera housing 22. A rotation of horizon adjustment control system 12 or the
rotary controller 14 may provide the laser sources 48 with an ON condition
responsive to a timer, which may be preset such as for five seconds or may be a
user selectable time period. Alternatively, a single press of the button 64 may
provide the laser sources 48 with an ON condition with a second press providing an
OFF condition. Alternatively, a single press of the button 64 may provide an ON
condition responsive to a timer, which may be preset such as for five seconds or
may be a user selectable time period. Alternatively, the button 64 may require
continuous pressure to maintain the laser sources 48 in an ON condition. The button
64 may also control other functions such as standby mode. Skilled persons will
appreciate that many variations are possible and are well within the domain of skilled

practitioners.



hernetically seal ed capsule. This rreaiﬁ no matter how an operator nounts
the digital video canera 10, the inmage sensor 18 can be rotated to capture
a level world. [0051]Wth reference to FIGS. 4A and 4B, in sone
enbodinments, a rotation indicator 54 is provided on an exterior surface 56
of the r[@088Y c@iilicd pesodd wilThisorappatdiste thatiaoatype Fdvidey streks, steh 4r m of
a horizontal notch or raised bar that may or,may not, be colored differently
' om t heleBP GETTOR SrePSIE RaPh G35 IFFs TEAEF SORBRSISOSS e PEME. o
simlar ?émé?h&%irn@?@? B dh Viaks 8drdeararBa®y atiseiRoGEn HishiEreBY ae) or
that is fixed in one position. The dislocation between the rotation

i ndi cat obe Bdedad feedbaak for orieatatinotic hos@npliav b or sepayaieydromide &ser on of

t he amount that the.rotary controller. 14 ] i ce jts." ’
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embodi Mepf $ mitldedisSaginh@ihtea dhieat t54h@_a@lmtafr@hbgéihﬁmt\aith acliehing8 are in a
col i near alignnent ?l n the "hone" position) when the horizontal inmage

pl ane 1e6winslopeiopbrdiceegrathrough Hie snsrangoyting a2y maniake the fowa ofiggi t al

vi deo caper t on a level horizontal surface and the two notches
wer e col‘lg)l‘aﬁgrﬁ}?%é&ﬁ%ﬁi zontal image plane would be horizontal. [0053]Wth

refer encg)aseﬁ Fl @8ith 8feréiCe BFIGH,3M A, 3C, 8R(48, 4B, prafiebr edorefdreet ment s,
one or nore laser sources 48 are fitted within the rotarY control | er 14,
are ori epMeadiReMs e Haital Mrurampiryt0 PrafeneBualanareieeie siH] actyator

or oj ect i ) i ’ . I ) b )

D ahe. 5250 i Et SR B3] 88 ind Eoftflion B hellRfagiror RBIAO! AhBYa el e
16. Thusthenmomudedriokgeidata db atdeta stiragy neshemoklier ag dnchbmgggablyte
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housi ng. WRERSDAR(ds 1§ Rer ¢ BheBIeRe dh ettt SidePor P Tageosnanes Feuse
changed wi,kh é)’oﬁﬁag?ﬁboﬁé’eﬂ@%d?@rﬁ rR\Sle ﬂbﬂ!t@ﬁﬁsgz% S¥itsh adivatbes®erHep) of

light formn orizontal projection axls can be used as a guide by
an oper atherswitchf axtivaidraiteisautjsititnesto tbé QN pohibion zivwet pilise payer pysiam ig6 by
simple rotation of the rotary controller 14 after the camera housing 22 has
been mouREEHCEAg8BAPY e dUhBowRE Btinkarp Sronice Ang Paoin.GcpRUBE ol il =
enpl oy bgaMashaRhes t9PEhvikeh aRfvabr 80 RepRiGHFR ROthRPEOFFWRition, kieepuls@r film
to provide a desired beam shape such as a line, |lines of decreasing or

i ncr easi pgwel systewmris angrdotey td awlerower tedhe elaaorioseandstopriegoming ngl e beam
shape i SE&%OV; %gd In sone enbodi nents, nultiple beam shapes are provided
and can 85% ¥rged such as through nanual or electronic rotation of a

| aser fifgos0] Shhlsbewd pereess ewitddiragpisewhahend Baitch wetieatonsoes ki er
sources 48 rrqnz%be outfitted with beam shaping capabilities 9 that
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an | MoeohRatn@sBNSI5RcbYRizBL ihe RitAkiLTOAL kS BReRtbGgiad 18t DRFEodHfanCe |

the pulse power system is then triggered to power up most or all of the electronics of
the digital video camera 10, including all of the electronics required for recording as
- well as selected other electronics or simply all the electronics. Once full power is
provided fo the system electronics, a feed from the image sensor 18 begins
encoding and writing to the data storage medium. As soon as the first frames are
written to the data storage medium, a signal is sent to an LED 82 to indicate via a
light pipe 84 that the digital video camera 10 is recording. Thus, activation of the
switch activator 80 initiates recording nearly instantaneously.
[0061] In some embodiments, the switch activator 80 powers up the electronics
and initiates recording from a standby mode such as after the button 64 has been
pushed to activate the pulse power mode. In other embodiments, the switch

activator 80 powers up the electronics and initiates recording directly without any



[ 0055] I n sone enbodi nents, two | aser sources 48 (or two groups of |aser
sources) are enployed to project two Hdams of | ight that determ ne the
hori zontal projection axis 52. The two | aser sources 48 may be nounted on
opposite sides of the lens 26 such that their positions determ ne a |aser

mount i ngpaXhé&tivatidh. Ih $8ficSerhbed Fln%}ﬁs?@ vide® SRReP Eﬁ&dﬁo‘iﬁ%@?ﬁﬁs Wi thens

shroud 35 provi des support for |aser sources 48 such that they are
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an ON condition responsive to a tiner, which nay be preset such as for five
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timer, which may be preset such as for five seconds or may be a user
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appr eci afegchlRapowanyubstantalliy @ascarenppast herebpdubsentgly instdritbnedlrgy donai n
of skilled practitioners. 1Q [0058] Skilled persons wll al so appreciate
t hat anyce3gsethervideqidataseardernd suerties. tRsoa e ambedinanisowienthe syitch

cancor deg, S Y/ a ‘{@ﬁ- i uch
vi deo sc%é’evr?@n%é)E’r@ggﬁg@ﬁgﬁg@:%}ﬂﬁnﬁlitsp avBEE@%EFé@t@%Hﬂ%@ hééefqgédback
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48. Skilled persons wi | appreciate that the video screen may take the form
o a i e SR SN BSER T GeR T PSS thRGUIERe TR OB o

Vi ewi ng pd w t S ake the
Torm of DOl or RsPT RSBmO ETRIGRREPEIT, LR g 10 a0

3F, 4A, JiBeoBncaddr, éhe rmcippebee ©8dasdbibelandnt ancadee allirgteiae powdeo canmera 10

has a manual |ly.qgperable switch activator, 80 that cantrols the recordjng
condi 1 o anidlb draiursRl R 1Ry Pl Hsanetusly IS Videdge
data to @g@ad SGAbaRea PBSILERY cHeeRticRs. OR Rnaentidemhyhe, MeroSD card. In
sonme enbodi nents, the digital video canera 10 is designed to use pul se

power tomigapmoesstathemage senstiltk thenideorentgdendhewictiphaoei Stheod 80.

power  syteende FRATer e o eBeT R P S e CoRETLpB oo R 5
begi n r eggsihmallyiEdhRinebyislysdedisbant Wideth@matdiel sudib eataehpiuahgr 80 is

positioned to the OFF position, the pul se power systemis instructed to cut
power tooR@dliaN&ctronics and stop recording i mediately.

[0665] in some embodiments, the switch activator 80 controls supply of power to
additional electronics such that the additional electronics are deactivated when the
switch activator 80 is in the OFF position and such that the additional electronics are

activated when the switch activator 80 is in the ON position.



[ 0060] I n sone preferred enbodi nents, v,xlﬁen the switch activator 80 is slid
or toggled, it noves a magnetic reed t is recognized froman inpul se
power sensor. Once the sensor recogni zes the magnetic reed has been toggl ed
to the ON position, the pul se power systemis then triggered to power up
nost or FI066Jf t3iellexd pertsnoaivﬂlkap;br&clﬁedihajithalsmi’dcﬂmticmﬁa rd8y biencl udi ng

|1 f t | di | t
ol oty onfeuopea s Rave e e By SBe SETRES, By Balible. 48 agRfios SRV PEgG 1 o

the ijst@'Tﬂ &8h QFHrQéco;@l;rfge%%tEﬁ%%%l%r BORESy PR ahSrBRAEDRIEBEGALNY and
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| i ght pi 84 that the di vi deo canera 10 is recordi ng. Thus,
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up the electronics and initiates recording froma stanggéem)de such as
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enbodi nepbssible. Wh@@fea@@cniﬁbod[h@ntmm@mmm Fdrhérat f@alslfw@ﬁpﬁﬁ@%or and a
m croprocessor provides instructions to the video encoder. In sone

enbodi meWAEErPack niRraRtrnadil. sHERASED PrnhdARtonal W‘@QBBP%W@I@ gensitivity
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90, and Croprocessor provi tructions t I 0 encoder. In
sone enbodjureTy s Watthfpreaﬁ ma:lnormnna/%@ oBkBEGdu:&rmi‘aoWéiobpmeszatest@rht ially
si mul t aneousl ]

on su wer t t he crophone 90 a t he
Suar . enEeaPraiene i Al PRudu G R i) b 87 SR PAE e A ne. on
posi ti Onavéi%i@b%mb@%ﬁﬁéctu?é@td@tﬁif Q@Q%@?ar:téﬂﬂ t he audi o encoder all
recei ve power substantially concurrently and thereby substantially

i nst ant al | y Insiomeaembadiranis dhaa"ﬂ@rcar&mn@r%@ ppselicnacorengainé®} | n sone
enbodi mentf[ @n t(t)rh§ S Wit ?}gtl v tr(‘)ra ﬁo ,EI S acerd 'bn tihe F ition,
the mi croflEeasLaor ¢he F'Prﬁbaé %ﬁ%’? giivetopaB sPuSis i wiser ase to
recei ve poeReveUbstsiiichaldtiyaeeBous iretHd @Farpbsﬁttmfmsﬁmﬁaammé alvityh

i nst ant aneously cease the video data capturing operation. In sone

enbodi mefatiiatohdh expesasihednicerongt Y wheneverghasudichractinatandl ipdsthsg on,
the m crepy V\g&&ﬁ&?r Thé'é%dﬁ 8&1%%% uﬁq‘i??@r%anhhfﬂ%?gﬂa%z g&ﬂﬁfa A\ p%ﬁ?ﬁ@ to

recei ve power substantia concurr ereb
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embod nelgtSreférgglyn;c%(/gtgzio\gﬁgns ?hre st/irtlgh ég‘aivga?orsSeOnlss% t%g ON r;;aosrtson The ON
and OFF conditions of the audio data capturing operation may be controlled by the
switch activator 80 in conjunction with the ON and OFF conditions of the video
capturing operation.
[0069] With reference to FIGS. 5 and 6, in some embodiments, the camera
housing 22 includes a main housing 100 that supports the switch activator 80, a front
and bottom trim piece 106, and the back door 30 which is connected to the main
housing 100 through a hinge 102. In some embodiments, the back door 30 may be
removable through its hinge 102 to allow connection of accessories to the main
housing 100 for extended functionality. The back door 30 may provide an area of

thinner méteriai to permit compression of the button 64. Gaskets 114 may be seated



vi deo encoder, the m crophone 90, and1ghe audi o encoder all receive power
substantially concurrently and thereby substantially instantaneously
initiate the video data and audi o data capturing operations. In sone
enbodi ments, the m croprocessor, the inmage sensor 18, the video encoder,
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el ectronics such that the additional electronics are deactivated when the

switch a&d.ivator 80 is in the OFF position and such that the additional
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act i vat ghioiingreyvére! Gieahd s ower pavigonef gietlhaln fiowsing 1de, whichifogs théor
exanple, in addition to ON and OFF settings for recording, switch activator

80 may pPWer gertians; ofitae sidsad®okibetsameiedauaing g€ e In 498 Yypbpdiaenigths o
activate 0 t. Falel 4nidi ; i in the
i gital g ol 288 higis ARl ehes apmihli, bakey PhDRliace 2l ABBel |
enbodi neintphéfrﬂmutﬁhehsmain Mwewmmnhigopsiﬁgﬂgr MB,eancbmeps'illjercabt ditds from
entering through the camera housin : illed persons appreci ate
that ot HBRY R&'BRHR M TPET W] E‘%?f%&@?éﬁé’ﬁﬁ%ﬂ%w@c@l@\g ﬁnﬁv&?% B%red
enbodi ”Eﬂ{résoﬂhgﬂ#]ﬁrbgi@dq%%é%‘@ﬁ%ojdging"F(‘R).e”p' oys a wat erproof m crophone
| al mcro

90, such as an o rection hone with a sensitivity (GdB = 1V/ Pa,
1KHz) of[0871]2 dBitlanefeeerioeciqUudGSy 3tade 46 4806 200 @M pisfedred capt uri ng

Vot ags SBPRmEREy EB s BRI RS TE Mhfr hat o’ O
br eat habhg; h¥ehes br Ghire FRIRIHPIN dEoHRR BD S5 8@ %I Mork MtBFIEXGSH hbingdr €ss

of water w thout requiring a waterproof mcrophone 90. Skilled persons will
appr eci aids tidtomeaciopiderdisootametehhelding g8 fonengagneh speatie invout 126.

paranmeters are conperciall vai |l abl e .or, .can maruf ured to suit

fesi red A Erar e O] Bugnf meu ikl SRt o e dher chaTHEEstens

posi ti onedrieese ayMmidiay3ai heh opskhitrt QUadtingtegh that the switch activator
80 covers the m crophone 90 whenever the swtch activator 80 is in the OFF

posi t i orl084&] sudivet Hutsinheikehvitias b aoahersBg raitpd2énathee ferereshR A6l 90

whenever 3 i 1 [PY) r LS., | 11 e i.qQ data
capturi n%étggré?ﬁ% Ié@lg] c?ag) &r@ tg'ra gg%yh%gg%qt @gtp ggln %Zﬁn&lsﬁ'@ g(\}/-\n@t gﬂé‘gﬂgg i vator 80
i's in themEbinpags! dighalanded banetd ¢0asiblistetdlyesyoapktriicahgnd has ain @gual s
preferably activated when the switch activator 80 is in the ON position.
The ON amémbrrotlpiking %ECW't'Q%%Z%GHie@CBé%féh%élﬁﬂﬁﬁﬁ?@ T?pé’ﬂ%taf’cﬁﬂ%y be
controll 1 i i N i i j - OFF
condi 11 damBér bpfodha R4 YR L8En 80 s BN MtiorTe RGNS, ETeg
5 and 6, digitalsiden eatveta T8mhay fdrlexaogite paovide two housing rail cavities 122 (such

as shown in FIGS. 3A and 3B) or three housing rail cavities 122 in each side cap 112

(such as shown in FIGS. 4A and 4B). Skilled persons will appreciate, however, that
in some embodiments, digital video camera 10 need not be symmetrical and may
have an unequal number of rail cavities 122 on its side caps 112.

[06073] In some embodiments, the rail cavities 122 have a “T"-like, wedge-like, or
trapezoid-like cross-sectional appearance. Skilled persons will appreciate that the
dimensions of the stem or lateral branches of the “T" can be different. For example,
the stem can be thicker than the branches, or one or more of the branches may be
thicker than the stem; similarly, the stem can be longer than the branches, and one
or more of the branches may be longer than the stem. The cross-sectional shapes

may have flat edges or corners, or the edges or corners may be rounded. Skilled



housi ng 22 includes a main housing 100, that supports the switch activator
80, a front and bottomtrim piece 106, and the back door 30 which is
connected to the main housing 100 through a hinge 102. In sonme enbodi nents,
t he back door 30 may be renovable through its hinge 102 to aIIOM/connectlon
of accespenspes Mlba!shapmematﬁadbst ngMeonist gheegrasaaattipnakshapes ot the rBle back

the butt G Sestiesile 2 Al b Siate R B s fand Sl Bl EBTBRETRI ng Too
and the hagtesdonr ndld Tn@t PE ove demwaliesine opf theGanfe blesdapo1 toveh difiSromey be
connected to the main housing 100 through a rubber %asket 110 that al so

enhancessit@aapatld2praviladndhadoesingtpd saviies He20nas Navasiitsragt epgths

[ 0070] Si ltn e ext aces
of 1 he s i P 2 el TR Rt hY Bl f OThE RBREm el i 2bed 055

whi ch f omay theea teometivedp ot aomso@éiIytﬂmdswdestoa&ngfratmezaarrera housing 22. In
sone enbodinents the canera housing 22 is nade from brushed alij%ngnum baked

fi ber gl a974hnd In gBEHE-embadimants. (,Clﬂ%?r MPHROHEENHRY R cryfies R6Ysi ng
10 d
core BB SAELHES YT 08, TReE SR U ek o

b,ottomtrlmplece e main ousmg
100 [ 00783rdétahhaesfirmy Eﬁmnta)né}taﬂ‘éasﬁdne BBmpdd, detBnt 628. ahdS(Sn’tel n preferred

nmbodi ts, .th d it d 0 d t
720" hat SHRRIF NS A5 BONRAR (G | 22N IS o sl naethno P gt 1287 ' ©
interl eat‘h%n‘?é’%%%ié@'hbﬁre%@ﬂ Y garRIS he@s.%§ & cHEP! 22 BALIcRGide 2B oT

engagi ng a versatile nount An exXanpl e of such a nmounting system 100 is
t he TRai d;ortta/tnmtuunmpg:rmemzmmé@obuewmmthtapamcaatﬁdhat b dBdeient e,

Washi ngt a 072],T rail caviti a rails 124 ma
be for ?re%lgﬁkg qu &t“ﬂgg%ﬁﬂf@e%b@fl rtL%P afreg ‘%ﬁ eg to the main d
housi ng f@fs]! n ﬁi@@ SRSl b RO, ba@tegmoaénd/tadmp Athe fit fodeithatier al |y

symet ri cal and has an equal nunber of housin cavities 122 on each of

the'si defamags i meueqlid swbin 5. MbUE (GG, T H1d DIFAGoA ThdeRch! t he

side cap 112 S e r exanpl e
provi de %\Aﬁr%dﬁvﬁ’ggﬁe rgg‘g ﬁ?z’gé ?L%%tlin“é{?d@%d%ﬁ gﬁéw,&ﬁgnd 3B) or
t hr ee howsthn@fdrahte tzamcsse@mane ﬂauqmwsz denaps dhe otsmrb rasuisthaine 186

FIGS. 4A and 4B). Skilled persons w |l pr eci ate however, that in sone

enbodi rreiﬁ\taéarﬁdﬁfé@ﬁtéﬁ toinoie VtinBRhoLsINgl GRvitisse] 2R AEeMecanoRRNgAY have
an unequ§{mtfalﬂi fle Qi dl@%\“ ?%%ht%@ioﬁ%@gﬂ&rbﬁgﬁt&%ﬂ%ag@ega%%%?éégp%r%] In some

enbodi nen he ra|I ies
t r apezoi addgptke te regs wigcthedrailsimpéarades cSketd kdugieg Q@nsThai ouappileci at e

t hat the d| mensi ons_of the st or lateral. branches of the "r can be
di f f er eniS6 P&y RBugnH ega”t‘%@réﬁfm rggﬁo%%saqﬂ%a&ha%a% thoss-fhavsing Gilsone

or more phy they @%S%ﬁﬁaﬂ%v %st‘ll%ﬁrﬁgy hhl@thd Q&m%t&rﬁtﬁéﬂegl t:ﬁfslsysectlﬁﬁ’ais"em

can be Ionder than the branc one or nore of ranches may be
| onger t Sleapeshes &tbemoftthmhoumsgméca\nmn22hapeemma@tefmm @maodmd@"ﬁs or

corners, th%rraiish ?22 da%%s'l ¥ and cavitiss 3% an% 13%utqgfedfhesst<anltle c(rjoss sectional
profiles.
[0076] In some embodiments, one or more of the mount rails 136 on the rail plug
132 may contain one or more detents or bumps 140. In some embodiments, each
mount rails 136 contains at least one detent or bump 140. In some examples,
however, only a single mount rail 136 contains a detent or bump 140. The detents or
bumps 140 are adapted to mate with the bumps lor_ detents 128 such that if the
camera housing 22 has detents 128 then the rail plug 132 has bumps 140 or if the
camera housing 22 has bumps 128 then the rail plug 132 has detents 140. Skilled

persons will appreciate that in some alternative embodiments, the housing rails 124



14 persons will al so appreciate that NEMEr ous ot her cross-sectional shapes
for the rail cavities are possible and"that the cross-sectional shapes of
different housing rail cavities 122 need not be the sane whether in the
same side cap 112 or in different side caps 112. Simlarly, the housing
rai | cavhavesthelampapr datentslil 28 @ndribe Ilowgtihigil aavtiesd 38dayeribe datands 24 may
have dlfferen1 bengths The bottom of trimpiece 106 nay be alternatively
or addlt? ﬁ fitted with housing rails 124. [0074]In some enbodi nents,

one or nl;wowgf tying Rpysila ind@ditingCstdrh 2013 3vidry f608458 Bf PBEnig ARG bunps
or deten I n sonme enbodi nent's, each side 28 of camera housing 22

cont ai nsorgntatens of tbweia@wpm%ﬁo gamera 14 yeth easesoimetaaoanhehine digitd Nidesusi ng

rail cav 2 t d 1 xanpl es,
nowever . Cantpet o BRA GRS Rish e Flo ey BHEMeRhy 51 SBine SHbaa i fiRnE AT I &
bunp or isedeembu2830 Bidy hak aeesoanalfddtpanpaet ireyebd hadchdietod lidasnt
sides 28 need not contain the sane nunber of npubs or detents 128.
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mount 12[BO78] t him ebmeeamboatfmdﬂt@&hegaaﬂ)lugt?@ has b gtcugfé@hticbsawaitosthede or
nor e noun s 136 that are ad rail
Tt t 1 osedam M Thal Vo piatas e Priguo Bote ehandPE Jsih SApg! 4dn AP A A ai ns

one of EARyMSGAAEY (8 RIS diinaar i seRtalobanTEke e bhe

housi ng ra caner a housi ng he mount rail have™t he
sanme or 32 has aruonwresszosértwtbwath&db@m@oastﬂ&@sm etﬁmlecm‘sbm@memts $100R4, and

Shapes. nend RisedfSiie1atned Selgor bl fesd Tsidh & of Bblusilied e O
embodi megdH rés@%nrfﬂ'tééhri'iaf}e @é‘ﬂlrﬂ%@ seBdreC¥i il hugl 222 Andhinl $2 15h?§éernbbﬁt sane

Cross- sectlona profiles. [0076] I n some enbodi ments, one or nore of the
mount rald® 136 on the rail plug 132 may contain one or nore detents or

bunmps 14 S nbodi 6. cO ast one
det ent o&nlgéﬂp %m'%?H“%f@ﬂgqé’?a‘?{Eﬁ%éa'Fﬁ@ \;{gféanoﬁlfdge 'Q?O ﬁ?ail'&%&ﬁ%”erall 136
cont ai nscayitiat €78 oPthebidimetiousiig 20elsant snlintimesavilidd 168e)faﬁ@mmugo mat e
with the bunps or detents 128 such that if the canera hous%@g 22 has

det ent s 13BshdeepnioHbe hgiusing iads 124 ol dke pamesa poosiop 44 as MslicAa® PY AROWSI ng
22 has b
w1 ool o st I ral Btz Bl ARSI E P THE ol deteifls RSP LS

15 have Eblhrﬁpbma%rmimmbanbe difigeddo phevamumintendéd tdeid neseh@Shtldittes t he

detents or, bu
rail plugn?32 W|th respect to the camera housing 22. The rail plug 132 with the

attached digital video camera 10 can be rotated from zero to 360 degrees within a
plane perpendicular to the base mount 130 to capture a desired viewing angle.

" Then, the rail plug 132 can be inserted or re-inserted into the base mount 130 as
indicated by arrow 150. FIG. 11 shows from several different views how the mated
digital video camera 10, the rail plug 132, and the mount base 130 appear when they
are mated together.

[0080] In some embodiments, the rail plug 132 and base mount 130 may be
made from a hard, but flexible material such aé rubber or a polymer with similar
properties, but skilled persons will appreciate that the rail plug 132 and base mount
130 may be made from a hard or soft plastic. As the base mount 130 can be
flexible, it can be attached to a variety of surfaces such as the surfaces of heimets,
snowboard decks, skis, fuel tanks, windows, doors, vehicle hoods, etc. The material

and flexibility of the material of the flat mount 126 may provide a “rubber” dampening



[0077] The versatile nounting system 120 provides for ease of nounting and
orientation of the digital video canera 10 with ease of detachnent of the
digital video canera 10 with retention of the nounted orientation. In sone
enbodi ments, the base nount 130 may have a very small footprint and may be -
at t achedaffectassielt az enhance il idings raibepgaparesilgand Mg eogagriBENuUIEE Af t er

ot achod™PEOHNe REtHE R EBRR AIABTNEER 53y PP k2SG mbEEneRbL Piha fafi Chlug
132 has E@@ﬂ cunigs e doadling dfanativeg iscetgapbed, tthatrail plutpt Ewith tike

sawt oot h-recei ving i nside edge 144 of a base nmpunt cavity 146 adapt ed to
recei ve aftRchesidigi U@j%@mﬁﬁ o mayeh® diserangad frpﬁétheabaset)mwniéé hefs a

conpress k and
| oop dou %%%Pﬁn rgf\9&1‘ hgﬁ?my éejﬂége;ﬁ%uﬁi?gg%f or in ad%?jttlogﬁgt 0 a
conpres S$LQfBCfe| dnd seduhhquiss te-aftachd andec ue-adiusted. aflteplatge 3 thancarhiera t he

base m)unt 130, [ 0079] The m)unt rails 136 of the rail plug, K 132 sl i de
into t heNPitiRg ﬁé MY Peé‘éﬁﬁ%?% from g1 ElPleateralefying r%ﬂ pig; gﬁg mount

rail Cavérgé%lﬁi;\?ﬁ%ﬂgzw‘fe Fridhhnt @bﬁgoétﬁgt Pk d?% @Wi@‘iﬁ?ﬁi@éﬁh@%é@ﬂtlrﬁdﬁlm of

t he caner as i1 ndicate arrow to secure the rail plug 132
to the Cﬂ'@DﬁtH&Gﬂﬂlplh@ 232 isTimaintained td@Eenttsqumid’elatttmpémbmoﬁﬂr@ diglalcadede
nt un nt ended, | at er,al. nt o

Cognder tambiet Capn oo eSS atof T Be Er g isse o b o il el '
digital yj %gaé%%wréqu%&néﬁzn oPQehiRlcd{cadhibh ot BEEE noubBeghegsiew thin a

pl ane perpendi cular to the base nmount 130 to capture a desired view ng
angl e. TH®82]t h&1Gal? spbwg mtm’aati\kﬁfailrmlegﬂéaaoandEJGﬁséBf\e&BBnN)CI he base

W eve noW e hASEa B ol Ml ey ordte ML Ra 2R aR S etlidihE e

m)unt basgsel 3OuUAPPSES, iMﬂaam hevked sndrahrEké@@Sh rrattbﬂ@&@]fbﬂnsaogﬁﬁﬂe
enbodi nents, the rail plug I32 and base nount 130 nmay be nade from a hard,

but fI exinglst ﬁr&@@fqranowm e amep PO srch agdiands bars: h%ﬂ%@f%ten@ﬁ Bberti es,

but skil nmount

130 may %@%H%gé@i%w rgﬁgﬁuotf? %ﬁ]ép}hgé ngc?a%? tﬁgh;ég%igﬁhunq@ﬁcan be

fl exi bl eadhdsigabadién@bt acnlmdbé @s@d\nabb@;womn thcﬁdesegsateb i drizeoismofaces
of hel nets, snomboard decks, doors, vehicle

hoods, eY%“e*'Pﬁé)fr*?@ﬁ@rfﬁ‘%mtﬁﬁ&Oﬁl éBheoravhpdlgg 632% H@Vna@ éﬁ?ﬁhe@fo feeb3seat nmount
126 may prow @§Oz§‘thr6§€rpﬂ{e u@@?ﬂ'&ﬁﬂe&%@ RO ﬁ'FgT hlthéﬁsg@?%‘&?roﬂ‘a' |

sl i ding, ra| g engagenent untl ng system 120 may

al so i ncilhu@h@grathetmm\aﬁ/a berash tt@nmughsthe\m@ .of other convenhonaiiy known means, or
combinations thereof. The mount rails 136 may be formed to provide an aperture
162 to provide access for a screw and screwdriver to mount the rail plug 132a onto
base mount 130a.
[0083] The base mount 130a is configured to open and close around poles 160,
particularly poles of standardized recreational equipment and especially such poles
having small diameters such as 1-1.5 inches (2.5- 3.8 cm). In some embodiments,
the base mount 130a has a locking pin 164 with a head 166 that can be secured
within a lock chamber 168. The locking pin 164 increases compression against the
pole 160 to prevent the base mount 130a from rotating around the pole 160 after its
desired positioned is established. The base mount 130a may also be provided with
a pin door cover 170 to prevent debris from accessing the locking pin 164 or the lock
chamber 168.
[0084] FIGS. 14A, 14B, 14C, 14D, and 14E (FIG. 14) show several views of a rail

plug 132b with an alternative base mount 130b, including a strap 172, to form a pole



[ 0081] When recording of an activity i'jrgcorrpl eted, the rail plug 132 with
the attached digital video canera 10 y be di sengaged fromthe base nount
130 for safe storage or data uploading. The base nount 130 can be |eft
attached to the surface and need not be re-attached and/or re-adjusted.

Al t er nat meeiny ;126b éorcanentindon s pge 2B0beyucheasti s|hgmge & Windsutfimg mast, opl ug

132, leaving the rail l ug .132 engaged wi.th the base nount 130 so that the
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configurations, to forma pole nount 126a for nmounting on a pole 160 such

as handl| thebdigial wiethcamees éncanthse #ljesed] Asawidh 13e raihelugdid2ap theyrail3teg may
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'n con uheEh GIPE ALarOHE 8 M e D08 oY RS iPadied Wi R ace noun s
130a. Thmposs]! WI%.E%AQJHBYah@'EZSUﬁQGeCISF@h@\b%ﬂ@&ﬁ@ﬂ@@%ilbﬁ%ﬁ@i‘é@ﬂ@h the
use of an adhesive nmounting, throu t he use of VelcroTM through the use

of a screpw shiveia)Miewseofiss BailgtiugiRee valihae Attediatle parasupu ks to g band
nbi nat f - rajl d '
aper t ur e2a5e BEFS 1266 R HBURAnd Bh el St o Gand R wish AL AT e

rai |l plugsd(d3fa et dagiesrmdmt A0t pledaR3]dipodiesmtsbstrail BR@si B2e and
configured to open and cl ose around poles 160, particularly poles

f
st andar dil 2@¢Maycheattaeimie Eyiieppasa Mmanat 30eel mavPesinegrpiiceyitn iy ivﬁ'@ smal |
di 1 i = | he b
'amter%fénlé%*&eatéﬁe 15l @%ﬁg&%\%ﬁ%?’%{ﬁ%ﬁﬁ a F&h@%%ﬁ% d5Y43p the base

nmount 130a has a | ocki ng ead can be secuPed Wi t hin
a | ock cheaimrere 186 oifilaa ihtecior sglepofthé®ésemoestsEX0 o 0ap fasag ontlegeppusitet he

ole 160 to prevent the base, t _130a fromr ting,around .t he |l e 160
D ter i1 QreR N peRRGaaaT o (148 JRRRANer T RALRSY roiARe 11808 WRRE 2l S0
be provi SFch\é‘r%Dit@ak@'cﬂsﬁiggLng%\é%riaﬂ&c&é%i?ﬁ SVt SRRl Swhy aBhAtReasHAY t he

| ocking pin 164 or the chanber 168. [0084] FI GS. 14A," 14B, 1407 14D,
and 14E {iBeGcap®rashow several views of a rail plug 132b with an

al ternat] as u 130b, Ai,ncludj stra 7 o forma pol 17
mount | 12600860, IR IR b 16T <S8 BadhhRbnd FBge s A BB N 1 ng
nast, orod sRanridk sRRrofIHEBAEE MMt J0Rf B& erednd t theGppliiteidires8b® of the
enbodi nents, the strap 172 is | arge enough to accomodate poles 160b havi ng

a di amet @ouppng ¢aitsolt.i Heweye(, 12e bape snounirigde.hasra sap eairBode 86k on ab di al

174 ' | :

embod weRtE O Raear 41 1958 Bl 3R0e: RE° BT Bb' P fpotdh 85752 wi e
respect #euhfiag baike1 IMURIG 1B skowk hied bhbe nsdude-1B0-sfikle. asBlmoahtethgon
digital video canera 10 can be adjusted. As with the rail plug 132a, the

rai | pl ufersmap hey obedqasindble Y¥ladecrsans wibarrretd® thit thayaibelug
| nt egr at ?5123“05#? belsubstituted for the rail plugs 132e or 132¢.

[0087] FIG. 16 shows a rail plug 132d with an alternative base mount 130d to a
hetmet mount 126d for mounting on a vented helmet. The helmet mount 126
includes one or more slots 190 through which a strap can be used to secure the
base mount 130d to a helmet through vent siots in the helmet. Skilled persons will
appreciate that the rail plug 132a can be substituted for the rail plug 132d.

[0088] FIG. 17 is a front perspective view of another aiternative goggle base
mount 130f, adapted for employing a strap 192 for attachment to a goggle strap 180.
The strap 192 can be looped through buckles 194 and 196 to secure the base mount
130f to the goggle strap 180. The base mount 130f is adapted to receive the circular



[ 0085] FI GS. 15A, 156, and 15C (FI G 1%? show one view of a rail plug 132e
and show several views of a rail plug '¥32c with an alternative base nount
130c to a band or strap nount 126c¢ for nmounting on a belt, strap, or band
180, such as the band 180 of a pair of goggles 182. As with previous
enbodi merdilsplug H@Zr(af FIl mShé&Ena’mBﬁLBﬂegrrmyrolm:m tfabbahbentiny tdiie 138se

mount 13Qc or nte rated w erence .to FIG 15A, the
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fromthe vi deo canera. ,[0086]Wth reference to FIG 15B, base
mount | 19680 AR Ctes e S A GATa h ST PO PRt DerRass-SBuhblne 130¢,
i.e., famwgndﬂudég@d@ﬁ@@sadoez@m GAin@BN Qg aiMe VIBEiOAEnd RhdBinkRele However,
t he base nbunt 13 has a strap entrance 186b on an exterior side of the
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a goggl e { H:ﬁ% Oqu 196
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i s adapt &80l that ecai be ahbeddiackwaad or i@&wead! plug 132 (of FIG 10) that
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di ff er enfhcbhamsihhakahhi Galagel rﬁ%m@@wtmm ha). h?oPé%mgF—P g@pl e, the
user can be view ng down at the ground whil diglt eo canera 10

(and it semhagdengasaiocklly wa;m@rlesathan’ag@@ysa hiapg 1 24behe balsa rsouet 130g,
erbodt 12018 ind RN BB S phEliaNbe e B PR SR TSP e e
pl ug 132this@dR Beiime devaéu@fkﬁdgpinagf@@loéwaﬁes vifte t1id hBe kb rBaYerb pp OF
alternatively include pads 204 and 20
to increase compression against the pole 160 to prevent the base mount 130g from
rotating around the pole 160 after ifs desired position is established. Skilled persons
will appreciate that the base mount 130a may alternatively employ this locking
mechanism. [n some embodiments, the base mounts 130a and 130g include a pole
grip 218 to help maintain a preferred orientation of the base mounts 130a and 130g
with respect to the pole 160. In some embodiments, base mounts 130 and
1303—1309 may include a leash ring 220 adapted to receive a lease line that may be
attached to an associated rail plug 132 (132a-132d), the digital video camera 10, or
the operator.
[0081] With reference again to FIGS. 3B, 3E, and 5, the button 64 (or an
additional button 200) may control one or more status indicators such as the LED 82
that indicates via the light pipe 84 that the digital video camera 10 is recording. The
button 64 (or an additional button 220} may, for example, also control operation of an
LED 222 that indicates through a light pipe 224 the power status of a battery (not



[ 0089] Skil | ed persons wil| appreciate1 hat base nounts 130a t hrough 130d
can also alternatively be configured to receive a round rail plug 132 (of
FIG 10) that permts 360-degree rotation of the mounting rails 136. For
exanple, FIG 18 shows an alternative pole nount 126g having a base nount
130g adaghewn) dnrssees esbddgnentscalsingle aush soofols3wat dranopsestatusingddtategr ee

f ls 1 I
compensatch ol & 57 Rt BRicalersc e oy Ui AR B8 Polissh 4 B A hBinghgt o
backwar dst@hdlf)fm/@fedas [N@QQO] In sone enbodi nents, the base nount 130g has a

different |oc mechani sm than that of base nount 130a (FIG 13). For
exanpl e, [00 ﬁ2lorrén éﬁmrﬁbﬁtﬂ@erﬁsm@l@tﬁgsmcﬁicmos rr@yanrpwﬁeajdﬁw@tmoﬁge 212

other - ergenas g b RS S SRR DT B Soyh® sHERRENOSRSE' oi 1° 210
cooper at yaslion, tindtree LIEDgarsloosd kowmeicald &hethdmhe @asencigrongsisicdnciagaedst

the pole 160 to prevent the base nmount 130g fromrotating around the pole
160 af t efalf- 9%3@6515 Péae%@éﬂ?iﬂ@ﬁl‘q sSBytasly| i”s@fé”ﬂe egiqedimgnise gseRis YRIlPY,

appr eci at g fé@ﬁﬁb@%r@%ﬁd@%:o&t@%%ﬁég ﬁ%ﬁ??@é@%@l}gﬁrﬁﬁ? f%rlwg c?tBOCki ng

mechani sm In sonme enbodi nments, the g'in de a
pol e griipalRébhpty dralgariydunt &i othar prdfoelimentso yreant laght dndicditet hee diles eharpomt s
sone enbodi nent s,

130 d 1 h
n’ouﬁt 2n1%"eggﬂ\éb%§é§ ggaiﬁ%fg?;ﬁ@d‘é!'@tl'@&§ﬁtersl Qf@a@féh%gb?@da{tt@ 3?)9/;@ ve a
lease |ige, éé”'@\lct‘@*%je %@Fécﬁ@ﬁ%d:@at@@ Ié’ésst‘?x%haé(ﬁ}g &8%&9 .oP'cHQ 3%28K|ﬁ§8a 132d),

the digital video Tanera or the operator rence agal nto
FI GS. 3Byer3Ens aviltlapprecisde tblmtttba nﬂmt(a]srartairrnaddmgicérmlorb@anm 2. nblye

trol di cat di t i
Che | L grETBe Gah i Te 22 THREPHNS Srmbpiadt  Eafits Whas e@s dBedBhl apsS HE Eh 1 on
64 (or 8212@6Q!s:ttghgféa%u@hlta%%tt%%ﬁ%yrﬁ% Zi@éna?h?éﬁ%bﬁ/ ca S bpeloroper ati on
of an LED 222 that indicates rough | i ght pipe 224 the power status of a

battery ¢e@t30.19 shown). In sone errbodl ments, a single push controls two or

nor e st ndi [ or. all. of the status i [S cont £ ol
ore, SC g IeABliTukol Sldelnd DR hAkSCLRH SALOLS o AR B SRALE O
enbodi ”Eﬁ'é§beéiﬁ1@ecﬁirééﬁlsthbftﬂgit‘aitvﬁfeﬁa dEdverl 7Y hits tse deéabﬁé@m ag@n@étzddﬂpendl ng
on the status of the itemin question. In sone enbodinments, green, yell ow,

and red $EmERytBe ddap N CaMPEERr @nfhsebrepadnBlesizaser Jhe segvRpl earRbg
char ged, eLF'(ﬁHatlEQ%gg‘férmﬁr%[gﬁ?ﬂ‘leyh%@a% %ﬂna? ﬁ% lr&,rvérgéfmﬁ ed}og%ge\g d' ment s,

green, ow, a are used to I'n m)ry card

i s near I ntermpttion batide amrt yin somenembbyinfients, sdftwariheit aellthth(Emwtcﬂosega een
l'ight i nd| cates gr eater than or equal to 80% space or char yel | ow | i ght
i ndi cat 4 @?@E{%‘F PRER adae\féalfaat Rredeiinsd paedasiese Hasgee & oﬂé*aemﬁgme

| ndi cat egy | uets%g b%otr(ﬁé%%é or %Qéﬁw%?e 1S bhi h&%sﬁgf é@ﬁfs bhbnfRPSREL at e

t hat t he numper and neani ng ors can be vari mer a hou5|ng 22
may provibakeds Wrb@tampladﬁawﬁ |fmrgaa/d1mmgmeimts Adustidnallyt thel Wn@zﬂtaaonl pP@AsS

gg?r gggtr%ay%lée(:(;]easzligr1eabc§i :[aé Fhat i gg&r&daznze% grg%ased rl¥ ptpe%[e? lim}{cs or so%l%at t?vn the
user can adjust the segment length to the user’s own preferred time. in some
embodiments, the video encoder (hardware or software based) will optimize the file
boundary by delaying the boundary from the nominal boundary position until a period
of time with relatively static video and audio, i.e., when there are minimal changes in
motion. Skilled persons will appreciate, however, that in some embodiments, such
segmentation may be implemented via software or hardware.
[0094] The digital video camera 10 is an all-in-one, shoot and store digital video
camcorder and is designed to operate in extreme weather conditions and in a hands-
free manner. The digital video camera 10 is wearable and designed for rugged

environments (water, heat, cold, extreme vibrations), and the VholdR ™ system



[0093] To facilitate an easier and nDr?Onanageable process for the video
once it has been recorded, the digital video canera 10 nay be designed to
automatically segnment the video into conputer and web-ready file sizes. The
segnent can be automatically determ ned by the hardware during the

r ecor di nigchides @pplivatidrotounts 626/tnaitash loyanhpensser eqlipmenteorerdiicle ndes,

oreder | el BaLAP RS B e fleTarafed rah DieB) Behrawipn oo or
ti me- baseentiot ivxagRUGorheRe Bldhd @S, Kepitqeis §i§ﬁﬁ?\ﬂ&ieo RbnRirgqobased, for

exanpl e 10MB for each se%nent. Addi tional Iy, the segnentation process may
be desi gPreragenalhae mattes theumdhithe dirhitbe sacwdaod the &aist |inits or so that

Some- anbod; nent !B kUG8 Tioke ARG Hih o ang aliiRas Pell RuBh S hiSipe ™ "
opt i ni zembbe t6 thedbrils dathe Byovtetaydrigd dabboimmsias wifhoordbparting Tidmkhe

boundary position until a period of time with relatively static video and
audi o, ivderlyigepringiies cdtlee iveNtan. EraAYRYPIeh skbedders@s villapseeistns wi | |
appr eci v, e i g y be
inpleneﬁ%ghsgﬁéggﬁ?gagggkgi Iggg&éggﬁ 0 Q#%%@ﬁ%?gF?ﬁggsg edhggﬁgﬁa 10 is
an al | - i subjed mateadtorarsdnss or all df et ethev seletencasroopdergrapits, iexcépsivbaed to

operate in extrene weather conditions a in a hands-free nanner. The

oFol tar S RSEIaNS o1 i anhiie fas Pameior B PESERHRERYSTTENt S
(water, Qﬁﬁna,_tﬁ@.le%re%brcﬁéi@rw;hga%g'tﬁ@%uomﬁﬁg cldigsVhol dR TM system 20

i ncl udes application nmounts 126 to attach t© any person, equipnment, or
vehi cl e. The internal conponents of the digital video camera 10 may be
silicon treated, coated, or otherw se insulated fromthe el enents, keeping
the digital video canera 10 operational, no matter the nud, the dirt, the
snow, and the rain. It will be obvious to those having skill in the
art that many changes may be nmade to the details of the above-descri bed
enbodi nents wi thout departing fromthe underlying principles of the

i nvention. For exanple, skilled persons will appreciate that subject matter
reveal ed in any sentence or paragraph can be conbined with subject matter
fromsonme or all of the other sentences or paragraphs, except where such
conmbi nations are nutual ly exclusive. The scope of the present invention
shoul d, therefore, be determ ned by the following clains. 21 Cains 1. A
digital video canmera, conprising:



a canera housing having a housing plane that transects the canera housing;
a | ens; an i mage sensor, having an orientation with respect to a
hori zontal image plane, for capturing inmage data, through the |ens,
oriented with respect to the horizontal imge plane, the inage data
representing a scene; a hori zo?1 adj ustment control for adjusting an
orientation of the horizontal inmage plane with respect to the housing
pl ane, the horizon adjustnent control including a rotary controller
capabl e of r‘g&iflS ng about a control axis such that rotation of the rotary
controll er changes the orientation of the i mage sensor and the horizontal
i mge pl ane W%%*Q‘t@,b‘ﬁ@%@ CRHEEREORBISTHG pl ane; and one or nore | aser
sources bei ng.£aRAN RisRly RAAIES hbMIndplaheihatafinsstethé Reiedd hygsing; a
hori zontal projection plrane, the horizontal projection plane being
coordi nat ed avet$ t he horizontal inmage plane such that rotation of the
rotary controller : Qrient at | f i
proj ection pa]na'W@ ggr?%%g%rcﬂa}nﬂgt% Rfﬂ%ﬁ%ﬁ@géﬁ@aﬁgb%} tgﬁiﬁggﬁﬁmrﬁiﬁ%@é%%ct to
t he horfoz oayitadingimejoeatdtathplughdbe lens, orient@d witheesiiapit tatheviatizon@hiveage of
claim1 in which the one or re | aser sources include two | aser sources
t hat eﬁ’%%?’itg%"WQ%@? TARYERETHY &%7< % hat bi sects the |ens. 3. The
di gi tal vi dephsRrlj@tmeheédntbl for adhisthg bherkeatsiohas tenharidoatd] dhage Wi t h
respect to the housing plane, and the rotary controller supports the |ens
Wi t hi n Rlare Wﬁhﬁ@%eﬁb@g‘hﬁ@%%ﬁ M3l rotation of the rotary controller
changes the orientation of the lens with respect to the housing plane and
such that positions of two of the |aser sources deternmne a | aser nounting
axi s that bi $ech@izohadiustrsent control inclydingtaerafaryicoatroligideo camera of any one
of claims 1 to 3 in which the horizon adjustnment control is a manual
hori zon adj ustnent control.

capable of rotating about a control axis such that rotation of the rotary controller

changes the orientation of the image sensor and the horizontal image plane with respect
to the housing plane; and one or more laser sources being capable of projecting a light
emission indicative of a horizontal projection plane, the horizontal projection plane being
coordinated with the horizontal image plane such that

rotation of the rotary coniroller



5. The digital video canera of any preceding claimfurther conprising: a
nmount i ng nechani sm adapt abl e for secure nounting of the canmera housing to a
support 23 t he nounting mechani smincluding first and second nounting
pi eces configured for coupling to, respectively, the canera housing and the
support, and in which the first and sggond nounting pieces are rotationally
coupl ed to assune an adjustable orientation relative to each other and

t hereby provide rotational positioning adjustnent of the camera housing
that is independent fromthe horizon adjustnment control of the horizontal

i mge pl ane.chfnge\richitationadf tve demzantaterraiectionchlanenabd such titat gte inmdge camer a
housi ng has a |ength; the first untin i ece conprises a plug nount

t hat haetaisciriesiadfeiteipsPast t@d@*’eh%@q@%ﬁ%{f’%{‘!ﬂg@af‘%&t he canera housing to
provi de for |inear positioning adjustnment of the first nmounting piece al ong

the length of the canera housing; and the second nounti Qsl% i ece
conpri ses a2ndEe dipitaltvideloatanteis cAcladad inwdngh BEANEPIMPTE IBRRTSRYIYE pl ug
mount fits, 1h S j [ iish e 18d88LR MBI t he

cir cunf"é‘?héqwet f\méf!ag%gsgauﬁ%%%g?%h%lﬁ%%ﬁ%%a%ﬁﬁé e, 1:t he rpfat able fit of the
base nount and the plug nmount providing the rotational positioning

dj ust ment of the . housi t, . -
hnever se tb tHcioEgidresprisra S ERY RolliheighEhapt Blibhalibbuthe, |
di gi t aleyidle SRMRIRINgDIandlesidrtre rotagviangolagiuppoits tihiendivgihirethevi deo

canera of an recedi ng cl ai in which at | east_one . .
camera%oﬁsing such that rotatri%n mnthe rotary controeﬁer changés the orientation of the

lens with respect to the housing plane and such that positions of two of the laser sources

determine a laser mounting axis that bisects the lens.

4. The digital video camera of any one of claims 1 to 3 in which the horizon

adjustment control is a manual horizon adjustment control.

5. The digital video camera of any preceding claim further comprising:

a mounting mechanism adaptable for secure mounting of the camera housing fo a

support



24 of the laser sources is capable of projecting a |ight emssion that is
spatially separate fromthe control axis. 8. The digital video
canmera of any preceding claimin which the canera housing has a front end
along a front axis that is transverse to the control axis and in which the
rotary controller is positioned at th?3front end of the camera housing,
thereby facilitating manual control of "the rotary controller. 9.
The digital video canmera of any preceding,claim in which: the scene has

| evel ori enfthﬁtm%‘ﬁ}“”ﬂﬁ%e?{w&ﬁ”h@‘Cbi%ffﬁsh%'%%a%%oﬂd%%%tﬂﬂgr@P?%‘%(?%}ﬁgu@ for 't he
| Mage SERPNfg B Fed RN I LENEPHAbEINGhRD PSR, GAl itWhiehtt@kirdt and
collinear wth the control axis; and the rotary controller adjusts

t he horgezond atounting @igskarmee vitatiornady sedpled do eprumeaaladpistabie atigotatiot t he
scene. - i o ' - feisGldld bn which the
nmount i nrglartr’\\el%ﬁ%%%gnmogﬁgg?ﬁ%g{é%ysﬂo @%N{yﬁgﬁég’ easgfbgm%dﬁ}f'i&ﬁ'ge% 8{; Gre on the
caner a daousrigusing Ihatfheddpgnden! frondée lwairen adgfstapyt anegrod bf thediomeoBal 6, or

10, in.mhichﬁ t he scene has a |evel orientation; t he support has a
nmount i NG'3GH & with an off-axis orientation with respect to the |evel
orientation of the scene; t he nounting nmechani sm provi des

posi tioni ng_adjustnent of the canmera housi nglﬂl Wth respect to the |evel
ori ent at i onBof N H@itabdfec camera of claim 3, in which:

the camera housing has a length;

the first mounting piece comprises a plug mount that has a circumferential edge
and is matable to the camera housing to provide for linear positioning adjustment of the
first mounting piece along the length of the camera housing; and

the second mounting piece comprises a base mount that has a base mount cavity
into which the plug mount fits, the base mount cavity having an inside edge to which the
circumferential edge of the plug mount is matable, the matable fit of the base mount and
the plug mount providing the rotational positioning adjustment of the camera housing
about a mount rotation axis that is transverse to the iength of the camera housing to

enable setting of the digital video camera to a desired viewing angle.

7. The digital video camera of any preceding claim, in which at least one



and cooperative adjustnment of the nounting nechanismand the rotary
controller facilitate adjustnments of the horizontal inage plane for pitch,
yaw, and roll with respect to the level orientation of the scene and permt
orientation of the horizontal image plane to be parallel to the |evel '
orientation of the scene despite the gff-axis orientation of the nounting

surface. 25 12, The digital video camera of any preceding claim
further conprising: a manually operable switch for controlling operation of
at | east one of the inmage sensor, a video encoder, or a mcrophone. 13.

The di girtad 14bAEQIr6SBI@Apabledf dhdfbditg 4 ligH: RexisHOMPEL Sd &ehitially separdteSW t ch
activator for the manual Iy operable switch, wherein the swtch activator is

nmovabl dragy gre eprdldl @¢isar ea of the canera housing and the switch activator

has an acti vat J . r Wolas 1 ; |
12 The di gitta % FHEA Il cdrRUBS y BRGIaRRE QPR hich B BahER FABRY. v a
housi nchdsasfranttey Bomd adenhadathat is trangviesentartbalkbytropaicadickinswhick hehas a

and t neoGry B8 e Mqeibra® AT Y EoR Ut CinglT g A BRI O
) manual control of the rotary controller.
9. The digital video camera of any preceding claim, in which:
the scene has a level orientation;
the housing plane includes the control axis;
the image sensor and the lens are mounted along an optical axis that is collinear
with the control axis; and
' the rotary controller adjusts the horizontal image plane with respect to the ievel

orientation of the scene.

10. The digital video camera of claim 5 or 8, in which the mounting mechanism

includes a slidably engageable mounting feature on the camera housing.

11. The digital video camera of any one of claims 5, 6, or 10, in which:

the scene has a level orientation;

the support has a mounting surface with an off-axis orientation with respect to the
level orientation of the scene;

the mounting mechanism provides positioning adjustment of the camera housing
with respect to the level orientation of the scene;

and cooperative adjustment of the mounting mechanism and the rotary controller
facilitate adjustments of the horizontal image plane for pitch, yaw, and roll with respect to
the level orientation of the scene and permit orientation of the horizontal image plane to
be paraliel to the level orientation of the scene despite the off-axis orientation of the

mounting surface.



15. The digital video canera of any one of clains 12 to 14, in which: the
canera housing has a top surface area,; the manual |y operable switch
has a switch activator that is novable over a slide area of the canera
housi ng; and the switch activator covers a major portion of the top surface
area. 16. The digital video canera ofgany one of clainms 12 to 15, in

whi ch: the canera housing has a housing plane that transects the canera
housi ng; the canera housing has a housing | ength al ong the housi ng pl ane;
the manually operable switch has a switch activator with an activator area
and i s novabhe Medigialhdedecapiara obbiny Ipeedéamgr@alhmﬂ@ntmg coandistige act i vat or

area has an activat or | ength _that forns a ma%% &g n of %Q% housi ng
| engt h. arpanyally eRegrhlaswicEs coatreling gpetaipn lsAstpng fithe Jmege 16, in

whi ch: the manuald ¥, QRef, %plaemﬁygpthghehas a switch activator with an

activator area and |s movabl e over a slide area of the camera housi ng;
the camera HéusTheydipitalviteossamaraef plaim 1 Bithex BPBPIPIAG: a top surface area

of the canmera_housin
o ot b, o RSk e RTS8, ERAln ooty
a cont ghgvdphabvarat silesarbhef t’rmrﬁanwradfm{shng aroipghs switak @ctivator has an

activator area that covers a major portion of the slide area.

14. The digital video camera of claim 12 and 13, in which:



ar ea. 18. The digital video canera of any one of clains 12 to 17, in
whi ch: the manually operable switch has a switch activator with an
activator area and is novable over a slide area of the canmera housing, in
whi ch: the canera housi ng has a hous2fhg surface contour; the activator area
I's recessed beneath the housing surface contour; and 27 the switch

acti vat or hamea;aﬁwré ﬁ@sﬁwﬁa@eﬁg entdraréiat mat ches the housing surface
contour and is m)un¥ed within the activator area such that the switch

surface cont BGrM3Way pREaE ST RS Fordicn FCUYAPT4e@ IR BRYRIE over asligdg.  The
di gi tal avéaiﬁahé:mrar@tzsia@)enane of claims 12 to 18, further conprising: a

data storage 5’? (% receiyin%glmﬂﬁ data directly or indirectly from
the i mge sel€d'9e a%a 'armA T M8I9F BYEQL e fip ¢% 8i1%9g i nstructions to the
vi deo encoder, wherein: the video encoder cooperates with the inage sensor;
t he m crophon apLures audi o data and ect | i.ndjrectly provides the
audi o data tégtjﬁ'@ %%ng‘g?%?aé@eéa ﬁ&e?ﬁytﬁﬂeoor %11%{&:3)%6{‘%{ F% st orage medi um
and the camera housing has a top surface area;
the manually operable switch has a swiich activator that is movable over a slide
area of the camera housing; and

the switch activator covers a major portion of the fop surface area.

16. The digital video camera of any one of claims 12 to 15, in which:

the camera housing has a housing plane that fransects the camera housing;

the camera housing has a housing tength along the housing plane;

the manually operable switch has a switch activator with an activator area and is
movable over a slide area of the camera housing; and

the activator area has an activator length that forms a major portion of the housing

length.

17. The digital video camera of any one of claims 12 to 18, in which:

the manually operable switch has a switch activator with an activator area and is
movable over a slide area of the camera housing;

the camera housing presents a top plan view exhibiting a top surface area of the
camera housing;

the camera housing presents a front view exhibiting a contour of the top surface
area; and

the switch activator has a contour that matches the contour of the top surface

ared.

18. The digital video camera of any one of claims 12 to 17, in which:

the manually operable switch has a switch activator with an activator area and is
movable over a slide area of the camera housing, in which:

the camera housing has a housing surface contour;

the activator area is recessed beneath the housing surface confour; and



the manual |y operable switch has an ON position and an OFF position and
controls operation of the inmage sensor, the video encoder, and the

m crophone such that when the switch is placed in the ON position, the

i mage sensor, video encoder, and m c2dphone initiate the video and audio

data capturing operations. 20. A nethod for adjusting a horizontal

i mage pl ane @ safich émggrosm@éw.tdm @Jrrdbob@raburwh@te@az@r%&ﬁ@h&ﬂ;wgﬁg a lens and
a carrera housi n% t hat defi nes usi %&I ane, he i ma ensor capturing
li ght pPYEE @’?’Pﬁ'éﬁ@%‘”ﬁﬁ‘é"" ©&h @‘%%% it} the ‘%‘ SUT3ERI the i mage

Sensor psMeLGE NgsH wdBe Batand Qpfe6ebktong an i mage of the scene that is
oriented with respect to the horizontal inage plane, the nethod conprising:

securely mounting the canmera housing to a support; activating one or
nore |ight Zwrﬂ%drgifﬁfDUﬂé{ﬁdadwéraa)félﬁj? amyomtrrsqlzltens ft}@heprcajn(pﬁ&in@ : : glht

em ssion indicatiye of a horizonta i on_ pl ane arallel to
£he hor 1 zont APaPEE T RHETGP BHE P AIBE e Sredl RE ety JoBuRer of | or bel ng
(ﬁperabl en;fgé ReAEsrSEndM t h resEect to the housing plane an orientati onI of t he
orizontal im ane t he. e, scene, rotary controller

bei ng oper ab? @9 *0????8??’6%0&‘ i’)‘ﬁt"%gr“go‘?{’ts?%f‘hea‘ﬂ??? 5 28 per pendi cul ar
to the | ens,wsarein: that rotation of the rotary controller changes the
orientation zont al_.i mage e wth respect to the housing

ol e “and e vidBS sigdef Eereat RS 1R BRER SHIRE about a control axi i
rﬁspo_nse Eo %bemho?h?@rﬁaaturﬁaﬁrd&rc]eﬂétoano:iafml_y@fr1rtdhec|:tly|pgdsmdea{ﬁ;]@apdm, t her eby
changi n orientation o e, hori zon iimage pl.ane_o e i mage sensor

w thr ogpbds TR she iR Poiee SRR P TBRE PR a8 osur e A

i( nt egr at eddhaachsargaw,eope{nahémwmﬂw haseaw, Old pbsition sibart @Fitrqbbgtzorahnct/i delo Ca?il?
or cancor cl.udes jjust ment cont ral ler

For ad catiepaere cht B P88 re Bt dhR¥e S SR A o R MG aed by
an i magehse tremwiteh tdplaesige tte ON pohigortheintagei sensof videccenmeder, hodisi ng (22); a
laser al Ig‘ap b rm%(ast%ﬁ{é‘\%etohand%%%ro éa?é’&&@@rg%“%%eg%ﬂé‘b' e of projecting |ight

to defin orizon projection axis I'S coordinated with
orientation of the horizontal imge plane (16); a manual | y operabl e switch

(80), whi ch SOVELAJTLELARNARS HoA0NNB0SY Blank B OMAENGLAR) {5 10 the OFF

position, for ‘con ease"
mount i ngigdgistidem qair20 ha»rma lees anthg Carr@%hwt@drgdhatemma phousing fi@necaner a
(10). the image sensor capturing light propagating through the lens and representing a scene,
and the image sensor producing image data representing an image of the scene that is
oriented with respect to the horizontal image plane, the method comprising:

securely mounting the camera housing to a support;

activating one or more light sources, mounted in a rotary controller, to project a
light emission indicative of a horizontai projection plane that is parallel to the horizontal
image plane of the image sensor, the rotary controller being operable to adjust with
raspect to the housing plane an orientation of the horizontal image plane of the image of

the scene, the rotary controller being operable for rotation about a control axis that is
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perpendicular to the lens, such that rotation of the rotary controller changes the

orientation of the horizontal image plane with respect to the housing plane; and
rotating the rotary controlier about a control axis in response to the horizontal

projection plane of the light emission, thereby changing the orientation of the horizontal

image plane of the image sensor with respect to the housing plane.



