A head- mount ed display device (10) offers Iight weight, a |ow centér 900808-0

gravity, and |ow nonents of inertia about the azinuthal and el g tlonRITMp
axes of head novenent. The display device (10) enploys an ang '51 rj” db y
splitter mrr 6) dispogg i’}kb'iﬁif daxthmbye (20) n"'_~ r

cenbi ner surfgg( 18a) of a S’Tsor A ; ut}g%fe'\ctoP (36) is ca |ed

! i’it er al INTERNAITIGNAIS %Ppﬁxmmnmmﬂagvvm ?ﬁs@fAmmwdopsmdm I?REA’TYQP‘C’I‘)

Cl O tre—hortzont et onat—rovenent t-re—head—hd

pr 0j é?‘? B‘F"t“%)‘”i“ﬁ'lflc @?"&'h 1°rrage squr ce("()I'E‘)maPml%lbW?pa'E'!‘beh ght - Mﬂg%ﬁ’w
rel gy ofOPBSTMbdul e (14) along with A p&gjllﬁecr{m'[ﬁgnr}ll;u%cauon %t&ggzx(b% e}nber.lqug?.ﬁgﬂ

at eve level and laterally of the beam M ITor

I mage ht to the be splitter._mrraor beam rror 16
o 1428 B AR Ngpefe. | EEPUebait Y b s AE Eh b 60D Bl
r ef | |agsh intrnabichaiFiinp bASIGN t he shaamos pk.ostokygr m rRIQIPT,( sﬁﬁ and to the user''s eye
(20)[. Alternative enbodinments provide fagr color correction, or for

nono b l5mage proj ection at even I id %hewei ght. An al ternative
errboof&ﬂemﬂ’ SOVi des fi0iD0dshispebsT COrgseCt | ONwmah M@l sRRR ik B3 1o de SpLounSs

t he {nonochr'o versi on by useVYf diffracdtive lpereep:d natdper.rel ay optics

nodul e.

(71) Applicant: HE HOLDINGS, INC., doing business as HUGHES
ELECTRONICS [US/US}; 7 Hughes Terrace, Los An-
geles, CA 90045-0066 (US

-

(72) Inventors: CHEN, Chungte, W.; 33 Allegheny, Irvine, CA
92714 (US). EFRON, Uzi; 11650 National Place #34, Los
Angeles, CA 90064 (US), CHESTER, Arthur, N.; 19062
Pacific Coast Highway, Malibu, CA 90265 (US).

(74) Agents: GRUNEBACH, Georgann, S. et al.; Hughes Electron-
ics, 7200 Hughes Terrace, Los Angeles, CA 90045-0066
(US).

(54) Title: LOW-COST LIGHT-WEIGHT HEAD-MOUNTED VIRTUAL-IMAGE PROJECTION DISPLAY WITH LOW MOMENTS
OF INERTIA AND LOW CENTER OF GRAVITY

(57) Abstract

A head-mounted display device
(10) offers light weight, a low center
of gravity, and low moments of inertia
about the azimuthal and elevational
axes of head movement. The display
device (10) employs an angulated beam
splitter mirror (16) disposed between
a user’s (22) eye (20) and an inner
combiner surface (18a) of a visor (28).
A projector (36) is carried laterally 28
of the user’s eye with a low center
of gravity and a position close to the

horizontal axis of elevational movement Y/
of the head. This projector (36) includes -
an image source (12) and a compact f8a

light-weight relay optics module (14)
along with a projection fold mirror
(30) disposed at eye level and laterally
of the beam splitter mirror (16) to
project image light to the beam splitter
mirror (16). The beam splitter mirror
(16) refiects the light onto the inner :
surface (18a) of the combiner (18) for joj '
reflection back through the beam splitter
mirror (16) and to the user’s eye (20).
Alternative embodiments provide for
color cormrection, or for mono-chrome
image projection at even lighter weight.
An alternative embodiment provides for

both color correction and weight nearly as light as the monochrome version by use of diffractive lenses in the relay optics module,
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