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Wearable Computer System
This invention relates_tb a computer syétem and mo‘fé.speciﬁcally, to a wearable -
hands-free corhputer éysteﬁl. B | B
Bﬁckgi'ound of the Invention
There are known computers that have been used and disclosed involving wearable
corﬁputers a;nd computer components. The feature of these prior art compuiex:s is that they

permit the user to have freedom to use his or her hands for repairing or other functions while

" using a fully ﬁmctidnél computer. One of the most commercialIy_successful and well known

of these combuters is the Mobile Assistant® available from Xybernaut Corporation of - .
Fairfax, Virginia. Mobile Assistant® is a registered trademark of Xybernaut Cor_poration.‘ .

U.S. Patents 5,844,824 and 5,305,244 (Newman, et al.) describe the details of the

. Mobile Assistant® and fully disclose the components and function of such user-supported

computei‘s._ U.S. 5,844,824 also describes and cl_aims further improvements and
modifications to the Mobile Assistant®. |

Also disclosing wearable computers are U.S. Patei;t Nos. 5,285,398 (Janik I) and
5,491,651 -(J anik IT). Béth of these patents disclose a belt computef containing the elements
or components of a computer. In Janik I, the plurality of computing elements are .located on
the belt and a flexible signal relaying means connects all of the elements for computing. A |
protective covering is used for enclosing said computer elements. In Janik II, a similar belt
computer is described and claimed in whicﬁ'the signal relaying means, the length of which
between any two computing elements, is greater than the length of the wearable member
between any two computing elements. ‘In both Janik I and Janik 0, the ﬂexible wearable
computer is in the form of a refatively heavy belt comprising around its periphery

sequentially positioned computer elements.
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In both Newman, et al patents and Janik [ and II, a body-worn computer is disclosed
that has utility only with head mounted or flat panel displays as part of a body-_worn mobile
computer. Both the disclosures of U.S. patents 5,305,244 and 5,844,824 are incorporated by

reference in the present disclosure.

- Head mounted viewing sYstéms for viewing a plurality of diSplays are known. Some

~ of these prior art display units are disclosed in U.S. Patent Nos. 5,003,300, 5,162,828, and-

D371,549 and in PCT International Publication No. W095/11473 published April 27, 1995.
Each of the systems described involve a relatively heavy head mounted display connected to
a remote or other signal source for providing the subject _mﬁtter to be displayed. -

In Wells,. US Patent No. 5,003,300, a somewhat cumbersome head mounted display

. is disclosed which is connected to a remote signal source which may be a computer pocket

calculator or a radio wave transmitter which provides power, 'timing information and drawing -

signals necessary for driving the display. The system of Wells is not a voice—activated system

~ but rather one that reliés'upon_ stored information for driving the display. Thus, Wells does

not contain voice activation means ini the head-mounted display.

The Furness patent U.S. Patent No. 5,162,828 diécloses_ a display sy_étexﬂ for
conventional eyewear usiﬁg a Mpamcy. The display system of Furness is somewhat
complicatéd and includes a light transmissive display mounted on the frame of the eyewear
and optics for collimating light to project an image of the displayed information at a distance
from the user in the periphery of the field of view defined by the transparency. It is important
to the Fumesé head mounted display that there be inf:luded a mirror means for collimated
light to project the image. Again, Furness' system is not designed for use in or with a voice

activated computer system.

The Ronzani design patent U.S. Patent No. Des. 371,549 illustrates a head mounted

—

display system having a movable eyepiece or cell that appears to be capablé of both
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horizontal and vertical adjustment. Nothing in Ronzani, however, suggests use of his head
mounted display system in a vbi'ce activated cdmputer system. |

The WO95/ 11473 publicétion (Fan, et al) dated April 27,l 1995 discloses a multitude
of head n'xouﬁtéd-dis'play conﬁgﬁrations. ‘In some of the embodiments diéclosed by Fan the
display is connected to a video or information source such that the user can vie\%} information

or images shown on the display. In one of Fan's embodiments, the display can be mounted to

a frame so that the user can move the display in and out of the user‘s. field of view. Some of

the iliustrations in Fan present a head-mounted display containing earphones and a
microphone connécted to or integral thergwhith.. The microphone is used to convey voice
activation commands to the computer for uitimate tr;nsmission to the diéplay means used. In
Fan, the earphones are hinged to the head band 512 and attached to one of the earphones as a _ .
microphbne arm 690 having a microphone 559 attached at its distal end. It is important to |
note that Fan-uses t§vo éarphones, both of QMCh are permanently attached to the headset
structm'é;. see Fan Figs. 34A tl;__i'ough 34D. The headset of these ﬁgﬁres is clal.n-ped over the

head and pressure exerted on each ear portion in order to hold the headset in place on the

wearer's head. In all of these systems, the disfplay is worn on the head of the u's¢r, which.

could become fatiguing after extended wearing.

. There is therefore a need for a head display system, usable in or with voice activated
computer systems that are as noﬁ-intrusive as possible, convenient to use, are compact,
lightweight and fully adjustable.
Summary of the Inventibn

It is therefore an object of this invention to provide a wearable computer system

devoid of the above noted disadvantages.

+

Another object of this invention is to provide a novel collar that users can wear

wherein the collar contains at least the earphone(s), display unit and microphones.
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Still a further object of this invention is to provide a novel voice activated wearable

com'puter systeni containing the previously noted collar.

Yet another object of this invention is to provide a lightweight and more comfortable

display unit and earphone(s) for a wearable computer system.
| Another still further object of this invention is to i)rovide a wearable moﬁitbr and
microphone less ob_trﬁsive than the head mounted displays used in the pﬁor art.
Still a further object of this invention is to provide an article of cloﬂxi-ng that contains
compone_rﬁs ofa wearable voice-activated computer in its collar. |
| These and other obj eéts of this invention are accomplished by a novel systexﬁ used in

voice activated wearable computers where some of the computer components are located and

‘housed in a wearable collar. The collar contains at least the display, earphone or earphones,

and microphone. The monitor or display can be positioned in the collar so that it can be used |

- adjacent to either eye. Also, either one or two earphones may be used as desired. The

" microphone can be a separate unit or can be attached to the monitor, whichever is more

convenient. The hinged arms that support each component in fhe collar are cmed to
conform to the outline of the collar and the user's neck. The hinges provide means whereby
the supporting arms ca‘n be easily. adjuéted when in use. In place ot_‘ a hinged arm, aﬁy
suitable other suﬁporting arm or device may be used, such as telescoping anns that can be
adjusted to suit the user's preference. By placing these components in a user's collar, they afe
out of the way when not in use and are easily released from ihe collar when it is desired to be
used. The collar contains and houses the total audio/video componént of a wearable voice
activated computer. This is an important improvement over the cumbersome, heavy, fragile
and sometimes awkward head or wrisf-mounted displays of the prior art. A bonus effect of
the collar is that it protects the housed computer components from the elements, weather or

other damaging means. The collar can be wom alone, under or as part of normal garments,
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such as a shirt, sweater, vest or jacket. A mini display is used on a flexible arm made of a
cable or flexible wire or telescoping arm or any other suitable support. The display can be -
é.ny suitable monochromic or color display. The housed components can be positioned for
oinﬁma'l utility_ by the wéarer and may be auto-switched "on/off" by éx-traction or set to stand-
by or pénnaneﬁt "on" for itmnediate use on extraction by any mechanical, voice activated or
other means. | Extractable microphone (noise canceling or directional) is similarly configured
in the opf:osit'e side of the collar. Pouches onleither side of the collar. may optionally be used
which will store oﬁer—ear.pieces and interior wire port for optioné.l bone conduction audio
device, and a neopréné-like, or .oth_er noise reducing 6ver-ear cover similar té an over-the-ear |
cell phone ear piece. A video camera device maybe mounted on the body at or near the
thorax-cente_f, and is'exten.clable and/or detachable. Remote camera using RF or Bh_xétooth :
technology may bé mounted anywhere oﬁ the body or even apart from the body on
eqﬁipment. .The components of the wearable computer of this invention may be connected by

hard wire conneection or by wireless connection.

Iﬁ a preferred embodiment .of this invention, communication means. such as cell
phones, telephones, radios 'or .ot‘her .m.éans aré in electrical connection and may be used With
the coinponeﬁts descﬁ_bed. Also, the earphone(s) and microphone of this invention can act as
the cell phone or other communication means thereby being built in. Also, the collar of this

invention can be used in armor applications. : g

Brief Description of the Drawing

"

Figure 1 is a plan view of the head-mounted display used in the prior art wearable

computer systems.
Figure 2 is a top plan view of the collar of this invention, which houses the
earphone(s), monitor, and microphone(s) of the present system.

Figure 3 is a front plan view of a user wearing the collar of this invention;
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Figure 4 is a front plari view of an embodiment whei'é a garment containing the collar

of this invention is used.

Figure 5 is a back plan view of an embodiment wherein a wearable garment is used

with the collar of this invention.

Detailed Descrip ti(_m of the Dra\;ving And Preferred Embodiments

In Figure 1 the head-mounted dispia’y (HMD) of the prior art is shown. In this prior
a;'t HMD, a microphone 1 is att#ched toan éarphone_ or earpiece 2. The nllonitor 3is ‘ :
suspended from a headband 4 which fits around the user's héad. After continued use, the
wearer couid find this HMD uncotﬁfortéﬁle an& obtrusive. Also, cables 5 thz;t connecf the
HMD to the éomputer and processor can be awkward and sometimes get ih the way of the
user, or even caught on surrounding rﬁaterial, environment, equipment, etc. In Figure 2, the

collar 6 of this invention is shown. The collar 6 houses an eafphone 7 and a monitor 8 in

" addition to a microphone 9. Said microphone 9 may possess more than one actual audio

transducer for performing noise cancellation. The stiffness of _coliar 6 provideé a good sturdy
foundation to support the enclosed components (i.e., earphone(s), monitor, or display-and
microphone). The arms 10 supporting the display 8 and earpiece 7 are hinged (in one

embodiment) to be easy to use. The components 7, 8 and 9 in collar 6 are in electrical

‘connection to the computer (CPU) and battery. These electrical connections can be hard wire

ﬁberoptics_ or wireless. The detachable collar of -Figure 2 can have Velcro fasteners 11 or any
other clothihg éonnection means to be uéed to attach to articles of clothing, if desired. When
housed in the collar 6, each arm 10 (supporting the components_7, 8 and 9) is_curbed to
conform to the outline of the user's neck. A hinge 12 can be used to make adjusnnents of .
each compoﬁentl eaéy during use or storage in the collar. The arms 10 rﬂay also be a flexible
cable or neck such as those used in goose-necked lamps. 'i'he collar can be made from ;ny

suitable and comfortable material and has openings 13 through which the arms 10 extend

6
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whéﬁ in use. These openings 13 can be a zippered opening, a slot opening, alVelcroed
opening or any other suitable opening through which the arms 10 extend when.in use. It may
be desirable to utilize cooling or heating in the collar 6. The cooling could b.e a material for
dissipaﬁng heat or moisture, or there could be a bladder containing a heat dissipating liquid.

The heating could be a insulating material or even active heating provided by an external

‘power source integral to the collar 6. The back of the collar 6 has an electrical connection 14

for connection to a cable (internal preferred) which connects the components 7,8 and 9to a

CPU, battery, etc. Obviously components 7, 8 and 9 are in electrical connection to each

 other. As noted earlier, all electrical connections 15 can be internal to clothirig, external to

clothing, hard wired, wireless or any other suitable means. After use, the arms 10 are -
refolded and reinserted into the collar 6. -
The earpiece 7 can préferably be an ear plug so that it can more easily be housed in

the collar 6. The earpiece or earphone 7 shown in the drawing is enlarged for illustration and

. Clarity purposes. Also, the monitor 8 is shown enlarged in the drawing for clarity purposes

only. It in fact, would be a miniature display or monitor so it too can easily fit in _the ¢ollar 6.
The miérophéﬁe 9 is also preferab_iy 4 miniature embodiment..

An embodiment of a system of this invention where the-collar 6 is attached to. an
article of clothing 16 is shown in Figures 4 and 5. 'The front of the dickey 16 is shown in
Figure 4 whereby the earphone 7, monitor 8 and microphone 9 are all tucked inside of collar
6. Optionally, collar 6 can have earphone pouches 17 for additional room to house the
ear;)hone 7. Dickey 16 can have pockets or pouches 18 to house a CPU, battery or other
computer component. An adjustable strap 19 is used to secure dickey 16 to the user's body.
Pockets 18 rfiay be used ip front or‘ in back of dickey 16 or both front and back. Figure 5
shows the dickey 16 attached to collar 6 with dptional rear pockets 18 for CPU or _batter~y or.

any other computer component. The pockets 18 could have ports if desired into which
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peripherals can be connected. By "conventional computer"” or “general purpose” is meant a
computer having all of the components of a conventioﬁal computer, i.e., CPU,.interﬁal
stbrage means, memory means, activation means, display controller, input/output means,
peripheral connection méans, etc. The general pﬁrf)ose computer and \.foice activated
computer of this invention is- the type disclosed in‘U.S. Patents 5,305,244 and 5,844,824.
The preferred and optimumly preferred embodiments of the présent invention have
been desc_:ribed herein and shown in the accompanying drawings to illustrate the ﬁqderlying
pﬂﬂciples of the iﬁventio_n, but it is to be undexjstood that numerous modifications and

ramifications may be made without departing from the spirit and sé0pe of this invention.
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1. A wearable cofnputer sysfem comprising a wearable general purpose computer
attached to a wearable collar, said system comprising said w_earab le'collar hﬁving computer
| components housed therein, said collar havirié, means to fit around the neck of a user and .-
compri_éing electrical connection means in electrical contact with said general purpose
computer, said computer components movably hoﬁsed.within said collar at a location whére

they can be extended outside said collar when in use and having means when used to be

moved adjacent a user’s face.

2.« The system of claim 1 wherem said computer components are selected from the group

consisting of a monitor, an earphone, a microphone and mixtures thereof.

3« The system of claim 1 wherein said computer components are operable to.perform
activation selected from the group consisting of manual activation, voice activation, eye

activation, neural activation, brain activation, and mixtures thereof.
4, The system of claim 1 wherein said collar is attached to a separate article of clothing.

5+ The system of claim 1 wherein said collar is attached to a separate article of clothing,

said article of clothing having means in electnical contact with said collar and said computer

components housed therein.

>

6« The system of claim 1 wherein said computer components are supported by adjustable

arms, said collar having means for said arms to extend therethrough.
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?- The system of claim 1 wherein said collar has electrical connection means for

connecting said collar to said general purpose computer.

8 .. The system of claim 1 wherein said collar has connection external means for '_

attachment to additional pieces of clothing.

9. The system of claim 1 comprising communication means selected from the group

- consisting of cellular telephones, hard-line telephones, infra-red transceivers, two-way radios

_ and mixtures thereof.

10 «The system of claim 1 wherem said mlcrophone and said earphone are supported by a’

flexible supportmg arm, and whereby said momtor 1s supported bya separate supportmg arm.

11 . A wearable voice activated hands-free computer system comprising a wearable
conventional computer and a collar in electrical connection to said conventional computer,
said collar compﬁsing means to contain and for electrical contact of voice activated computer

components housed therein, said computer components movably hoﬁsed within said collar at

a location where they can be extended outside said collar to be positioned in contact with or

adjacent to the face of the user.

12 .The system of claim 11 wherein said collar is configured to fit around the periphery of

the neck of the user.

10
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13 .The system of claim 11 wherein said collar is configured for support by the shoulders

of the user.

14 ,The system of claim 11 wherein said.compﬁter components are selected from the

group consisting of a monitor, an earphone, and a microphone. -
15 .The system of Claim 11 wherein §é1id collar is attached to a separate article of clothing. -

16 Jhe sys_teni of claim 11 wherein said collar is attached to a separate article of clothing,
said article of clothing having means in electrical contact w1th said collar and said computer -

components housed within.

. 17 &The system of claim 11 wherein said computer components are supported by
adjustable arms, said collar having means for said arms to extend theréthrough.
18 .The system of claim 11 wherein said collar has electrical connection means for !!

connecting said collar to said conventional computer.

19 .The system of claim 11 wherein said collar has connection means for attacﬁment to

additional pieces of clothing.

. 20 The system of claim 11 comprising communication means selected from the group

consisting'of gellular telephones, hard-line telephones, infra-red transceivers, two-way radios

and mixtures thereof.

11
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21 . The system of claim 11 wherein said microphone and said earphoné are supported by
a flexible supporting arm, whereas said monitor is supported by a separate supﬁort_ing arm.

22 A wearable computer system cémprising a general purpose compﬁter and a wearable
dickey in electrical connection to said generai npur'pose. coniputer, said dickey having éttached
thereto a collar conﬁgured to fit around the neck of a user, said collar comprising mean§ also
for ¢1ectrica1 contact with said gene_ral purpose computer and movably housed w1th1n said
collar a-display meané, an eax;;)'iece and a microphone, said dickey having compb_nents to

house said general purpose computer and a battery.

- 23« The system of claim 22 wherein said dickey has internal wiring to electrically connect

system components of said system.
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