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1340 ARSTRACT
Wircless comEnicaEn devices and systems are disclosed
which prosides for simple vet effleane commacations
hetween co-workeors im areas of higlh ambient poise, Dievices
aire provided whicls are operbli 1o st Vihrabion o provile s
uleet bo @ wearer af The device, the device inchudug a trans-
iR ey tni, & sl button operbly conk el 1o
the Irmmresiiter receiver anat amd an least ane vilmtion deves
operably conpected & the transmitien repciver unil. The
dewvice ey be posileosd inside or on i« hand bat o ather
I gear of o wirker
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ALERT DEVICES AN EYETEMS

CROSS-REFERENCT TO RELATED
APPLHCATIOMS

[E]  This spplicaticn claims the beoefit of 1.5 Precrvi-
sivemil Patent Applicion Mo, G131, 355 Glad T 3. 2013,
Uiz ety ol wieh is incorpormed hecin by selenenoe.

FIFLD QO THE INVENTION

[0} Tl mvention relases o the feld of slert desaes and
specifically. woalen devices and systems anciding o necever’
trnsmitier ammd vikostio ul,

RACRGROUND OF THE INVENTECGN

e Hni:-.‘_I,:\mr},-E||l.-im:rr'_q:':l.lls-;Il,'ll'|l,'l.h|'.".ﬂ}'l-h‘-..l'|l.ll.|l|."l.1‘l.-
selvess o easy commumicTion betwom go-workes. P
conmple, Iopgivg and I senvior wWirkers an: camnstamthy
woeking pric s noise of power Sms, hiayy exuapiment. £1e,
Bxpreure o kil poise over T alsce leeds 10 reduce e
leaging abiliy of such workers. Profective devices auch as
earpliags abo serve o raduce tbe ability of warkers in sch
ervizonments do ey wanzinge and comumications frony
comworkers, Suels covimnments pese imuediate dangers 10
workers, weho mmst aften reby on e Pellow workiens 10narm
e ol dopger. Eifestive mud pedinhle oomurien o g
co-workers in such eivironments is essential,

SLIMARY CF THLE INVEMTHED

(0] Thers: is o substam need e a wv e and agpar -
s that provides simple. relinhle conumupicativm belween
such co-workers ooy srdARmENlE.

[O005] Lo sccordmme with ooe crmbixlinent. a shoet range,
awirehess commwuncation device is diss losed which provides
For simphe vel effective commamcalions hehwe CO-WTRATS
in arene of high ambeent noise. The device uses wilsratian
pather than sound o gt e slen snomesns of povential danger.
The practialiy and neecesiny of a devige like this in flehs
ke tree ._m_ﬂi]ili-:;:_:umﬂ.n:'li.l:m_ ele. are evident inthe Bl
sl U i e s Wiy B Slarl eommmaunication wilh every-
i o Al coew whien the eqmipment o Ui pebsite mabas il
impossible i bear the warkers, In fome cmbadimeiis, the
devics may e completely unobirusra i that i may b pos-
sioee] inside or om a hard lat o other headgear of 2 worker
i caun bee wssed with mis sor et thins pusshing: 2 buttan, [1
doesn’t knterlere with work and is 0o neliant on trnsision
jwers s be in the anes, There is varmually no ke e from
whims the it bution 1= pisbed oo when the vrhrlion
devhes: i activited, which is vere impartant i high-risk eoi-
TeHLICTI S,

[ibh] L aceerdance wath am emshodiment, & peramal alin
device is provided which 1s aperable fo use vibeation 1 peo-
vidhe am alert o o vezarer of e device, e device melading a
Erans T reoeiver Wi, & innmmil bubion aperably con-
pete] b thee Irmaniter neeerver wnil and an lewst one Vil
fion devige operably conicted b 1 irnnsmitler reeiver
upit.

(a7 The communbemion devioe may inchide a lwnssing.,
pranemitier reecver unit mebobing o woarekess Immaaier, o
wirskes ecejver, @moantenm gl as an il Drequeny
anuis, i # conrol woduke (which may b pelerned
Teretn s & micrecoirndler). Tl IRmEm ileppaiennar s s
bk b peceive gl Irnsimi skl on nlsipbe Ireguen

v 1 ok s sl chamess ] sevichs desplad sonen

Dec. 11,2014

pechanneshle hatiery and 8 rechanzing par. 1o one embaoi-
ann the devioe enpboys slon-range broadesst Erogqueniics.
Tty avoiding wse of long moge brondeaest Trequencies, radie
bl issiwes ape averled and workers using ke devses are
unhikely o emesnmler imderlerence.

(0aE]  When the transmnil bultoo 15 dleprossid by o user o
the deviee, a sl B st w another ot of o simalas e,
actvating the vibmtion device of the cther wer. Thns. a
worker using he devioe 1 able 1o irasni 2 signal fo aather
warker, akeriing the ot worker b make sye st wiith L
worker transmitting the shgnal. The vibraben provides an
szl alert in situations when: weral COmMNNEAtiane an:
ineffective or ipossibl, such s in noisy eovimnmeEnts.
(@00 In coe enshodiment the transmal bubion smdior the
vilirmtbon device may ke remowably mopmeciable o the rans-
mitlerreeiver unil.

L] The vibration device may bea vithralzm potor such
as aeean vibratiog wesor. The device iy inchide o vibration
device positoned within the boasing and pperable o vibrate
upon recerpl of & signal by the inuEmbier receiver umit. In
il envhodiment, 5 vibration device is mountable W0 o
pasilin remote from 1he fmnsmines/receiver uni, Simikarly,
the tramsmil bittan may be mountable o o positien ranot:
o the rasmitten recetar unit.

[0011] In one cmbodinent the device is nxmizhle oo a
bt Bespelhat oo hsachwrenr of o worker. T U, b sigmm] aeni
Trvamms ome bz Tt 10 anotber hard hat alerrs ke weanee of the
Thard hat via wibeation bo meke eve conlact with the other hart
hal, forexamphe. i it presible danger sucl as 2 falling
I, hrnnch. e,

(012 In sosther enbodiment. @ It 15 disclesod
inchidhg o persoual abir devioe operable ke vibration ke
prowvide:m alert o asrer of the hilmet, the devees inchmlng,
& transmitenreceivir ot meaunted g the helnet, & Imosmil
laritan operably comeciod o e iransmitterreceiver aud
gnonnted 1o 1he helmet, and ot beast ope vibestion device
operably copnecied o Uk trmsmilierpecciver il and
poumted 1o the helnsel, whersin the 1 least ane vibratien
desice i monnsed in g positon on e helmet opeeble 10
provile a vibmkry sensation o the head of a wearer o the
belenet upan vihratien of e wilration e iee, The trEnsnits
serreceiver unit naay ivslide o houging. a wirgless iranst-
fer 8 wireless eeerver, o congrd prodbule and an agenee. 1]
o cunbodinzent e tnsmilerfrosever uml & aperanle e
pereive and Lmnamit sigals oo malliple fregoeacss arl
mckides a malt-chanoel swich. Inanother ensbodune al
et are af The rmrsmiTesreceiver unil, iransm bikn il
yihrs devios may e removably pmeantakle 1o the helmet.
The trursimid batton i desirhle momed oo Gone edee of the
Lot under a ke, o oiler position redily sooesable ke s
wgn ket

[E003] L arether combodinend o oAl fvalens s
discled mohdicg a pliruliny of personad akern devices,
il e e ipe s oparalile ke wse ikratsoa 1o e nt kel T
a wearer of vne of the plsaliny of the devices. wch el the
pluraliny of personal alert devices nclading 2 Tsmsmiter
peceiver wnit, o trmensl bten operably connected L e
Iransiiller oo anslal ket ey shrativn chnie opershly
canenecled 10 the trmpmine seceivar nol. The rssiscitg)
recever inis mury et 5 housiog, a winches IEssimEleT. &
anel s peneina el e

1z o oo Hapde T

releses meUetver. o uHile W mosdinlie

apaeralke o e TS B TR et E L D
|1y i) BWaIC

e arplcampiees
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BRIFF DSCRIFTRHRN OF THE DRAWINGS

[0014] So that those havaing ordinary skall i the art will
have o beter imderstardling of how 1o make amd wse e
disclosed svetems ool methsds, referees 15 made o the
aveompanying e wheren:

[E] BT a freal vicow ol a device in seronbance willi
arke or mure embusdiments of the disclosed suhject matien
[ML6] FIG. 1A is a schematic view of = devios m accar.
demree with one oroene embadiments of the disclesel subject
rmaller,

{017 FIG, 103 is a schematic view of 8 device o acoor-
dlance with oue o ore enshodiments ol the disclosod suhject
iruiter:

[#018] FIG. 14 is o schemate view ol 2 devies in aceos-
dancewith onear more cmbadiments of the dislosed subject
miather; sl

[(0F19]  FIE 2 is o bolkm perspeclve vigww o helnset -
ing a device in sooondange with o of mare cnwhelimenis ol
thi: disclosed sabpedd maticr.

DETAILER DESCRIPTION OF THE TNYENTRES

[inx20] The lil kewing i= o detailed description of the inven-
i prrowiched 1o wiel thoge skilled in the an in practicing the
presen inventiva, Those ol ondinary skl i b et may maks
pindificatiows and wristios o he embodinents deseribed
herein withour departing from the spint of scope of the
present s, Unbess oilserwise detined, all techmical apsl
scientifie tenms used herein huve the sanee meanig ns coae
poly umderstood by one of ordinary skill m de 2 o which
thie invention belomgs. The terminalogy wsel in the deserip-
fion of e avention herdn is for describing particular
embediments ealy and is not intendial o be bmiting of the
irvention. ALl publicatsons, patenl appheations, pakis, Fig-
ures and other references mentioned herein are expressly
aneorporated by reference i ibeir eolmey,

[FEL]  Meew peforring b FRGS. 1wl 1A, & persomal alen
device 10 is provided which is operable 10 use vibrtion te
provide s albert oo werer of the device 10 The aler 15
provided by o wirekess sigmal st by o devies 10 wsed by
apather wier of & simikar o same device, The device 10 is
desaratdy used i poisy SmARmIentE oF anywhere and foramy
remgsean L ability e hear an auchible wornimg, wenld be com-
prvomizcd.

22} [ oo embodiment the device T i hudes o trans-
ithenreciver it 20, tremamil hoton 58 ol vibration
device B0, Tl remsmilterooeeiver il 20 may mcluds o
Dot 2. o winchess transuaii 21 o negerver 2. o con-
il e 27 an amenna 28 such = an FM frequency
wenm 28, @ multi-chinne] swish 24, axd posar covoll
cwitch 35, The transmitermecaver mml I oy Db
mebude o display screen I3 sich 5 0 LD sereen iodisplay
chonrel rh.l.l.ll\.'l-'l\l-' P, 10 Thiz Ir:lthli'li-'ll-'\-"'r-'n,‘i.'\ﬂ.""' o winit i
[y recoive ponwer o, i neEy i lusdic, o hatiery @nlias
recharpeable hattery 35, Hlousing 22 may include roharg -
i peart 29 o peeivie for eample a LISk chargine conaeeior.
[he transiierpeoeiver it 2 may be oy suilable see. In
gt emebeclipnisin e bowsing is 005 104 mches i wendth el
015 ta & ioches o bength, and abos 01w shent & mches i
Alckniess.

(23] Tl tmnsnul b S s & iactibe Gepressible.
irmmeritary push swich which naoy B comectisd ke iles umt
21 snich a5 vige s isilabed wirg phmnil o pne suibbde lenzth

L il Ferp 1 1 i 1 . ' PRdt - T, 1t
wirec] chpmcnbe g (e muenie 1" 1 ar Vi Fencntaiisae pAitls

Dec. 11,2014

jack. The transmit bufien ik can ke sy commercially mail-

able tactileidepressinle momeary switch that best fiis the

design of the device 10, 1t will he apparcnt te the skalkad

artistis thee iramsenit budion 50 and vibraton device B pay bax
pigached direetly b the wnit 20 without wise pigtailz, Whei
depressed ibe tamanil bton 30 albows curmes o floe

throngh the switch whach is then sl 0 thecontnal medide 17

which in e sends voltzee o the Eansmitter 21 and then

Irasmnits # signal wirelessly Wb recehier 2t ol sl
identical ar substamially sinsikar device 10 within the oporat-
g range of e epective dhevices 10, The regeiver 26 of the
receving device 10 ihen sends the volime i its contred Dol

ube 37 which sends voltage 10 the vibratory device 80 of the
ropeiving devics, alertingg T person woanig the dees 1
wia vibeation. The persun whe was alerted can depress the
pransnl bunion 50 o hisher own deviee 10 and serel o
wirchess gigmal hack 1 the origimal sender using the sme
s o siprl that they peceived the ale, In emsemiod, Two-
way Wwirddins CHTIUmiCHion usisg vibration ke fhan
sound is achieved ning paired deviess 1k

[@024] Tnowe embodimen the vihration device B0 may he
amy vibration devics sich as vihpatiom et with an ofl-
haknee cam. I o cmbadiment the vibration device 80 is o
g vibraor monor such as are eomoercially available for
exzmigple from alibaba,com. Do wibirrtinye OIS S0C SEner-
ally somairocted from & fal PCE an which the 3-pole com-
mulstion circuil s bsad out aroued an intersal shall 1n the
center. The wabgation mutos ror consists of twa voios eoils
ured 1 smadl mass intepraed ino a b plstic dise with a
bearig 1 1he nriddle, whicl silz on 2 shatl. Tao hoesles on
the unlerside of the plastie dise noake comact o e Hh
cormmation pad, 10 provide power o the voice colls which
penernle o magnetic Geld. This lkl unercts with the fux
wenernbed by o disc mag thal = artached e e motor
chaesis, The commulation circuil aliernates (e difaction al
the fiedd gl the voice coils, and this ifercts with the
N-5 pusle pairs thn sre buill i o peodyminm magoet The
s potnbes, and due ta e built in off-cetner cooemire mass.
the motor svheates.

[8025] In one cmbodiment the vibmikn device B0 is
ol within lomsicg 22 of unit 20 and eperable f viboee
ugein revwapd of a signal by the irapsmimesres cher uoit 20 In
anotler cphodinsent, the vibmtion device B0 mey be con-
oetieid o vmil 20 such as via s insukled wire piglail of
suable lenpthe and nroombed w0 & pesiion fanale from (e
wait 30, T widl ke undersood that ihe vibraen desees 5 is
hest siped o e nwmaneed ina location where il vibmiw
thereo] will be imumedisteh detected by a e, For example,
1 the e of @ free worker, when b vibrixo devioe i 15
the entime wnl shonkl b
mented in o beeation wlere o worker using e device will
stz v feel the sabeation. losmch o cose, a clesiralle mosint-
ity ocation ix inside the helmet of the warker using the
daiieee, sor il e ot 20wy cvmacy e ead ol e s In
arether enihodineenl, e device 1O may welode plural vibea-
po abevices B0, or I.'I-.'ﬂl]’llq."\-llﬂ'h"!.'h limee 81 i the it 20
sl amisiler vibriion device S0 remodcly conpected 10 the
L M

[26]  For applicis s bich e devce T cheplived

r\...:xi|i|.|",-|: within the nnit M

RLES eI e IR 1] swith o helnws of "'h“v'l safery cuquapEnel tlec

witil BT dhesirahly inchades a display the is readable by il
e, B oy 1k P € Tl 1% eanes TP L I TR [H¥AET

kot
1 -

inslssatiar piwl btlen i B Embaiction W egianbeds TheC Al 1o
e the derree s redy 1 be peed aed e sndlciemt
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bty lifie for ahe partculer job, 1L is ale dessimblic thurl in
embediments in whicl the una 20 epplos a rechargeahls
bettery, the 1mil 1 rechargeable wiile in The helmet or oiber
sulety devive.

[27]  Ciiven the expected use ot thee device 1 ouldoes
prvirsamints, in ene smbodiment the irarrmii bation S ancd
wilpticmn device 80 are waleepaoisl and dusipirool

(i028]  Iiwill b recomnised that the divioe 10 i best surted
finr v with ez s el bt e workers. Accopdiczly ulane
ar mone erlsodiments the mamsmiternaeerer unil 2 is oper-
bl v mnaltiplie Frequenis sndior multiple chanmels, This
focilitanes nouliaphs crows working oear one arwther withont
interferenoe and permits multiple copws ot pacinjple 0wk or
he ity s areh withont signaling an umiotendel ricipient.
Mhe device may operale smilar B putiz-channel device
sucls as o garape door erperer, which may ise the bandwidih
hut adjust the freqency within b hanchwidih, Thedeviee 1H
oy neg oy reguency mge. o egmpe. 433 Wl windess
tromasnission, In ane ensbesdiment, the multi-chapmel aspect of
the et mry b cablished By o chamse] switch operable
adjus vhe Froquency witlin the 233 il badlwvidib, &2
43300, 433,02, 43304, oic. 433 Mhris wriidely usod becmse
il i med s emengency rogquikey el s Dvat ML cmer-
gency cormmunssEn. [ i alen Tioense free and unprotecisd.
The crperatineg range mary bé any suitable ruge, For enangple,
L0500 [1.. peeferbly 300 0L 1o 5 000 11, amid muosr prefer-
ahily about SO0 1, (line of sight].

[002%)  Mow referring w FIGS. 148 snd 147, enabodimenis ol
o sl recever unit 20 kveal i secankees with the
preseuily disclised bt pilter s Ao For paupesit of
iThustmrion and sl by way ol limigaon, the [l ke ingg -
plary companents, all avarikahle [ Digi By of Thiet River
Falls, Minn sy be employed [part nuznbers in pamibeses
AL-LIME CHIF sanbenss; 2002 1 oF {4TR-H504-1-MT;
C14-10 uF 25 20% NSR {445 14388-1-HDx [M-RED
[E[} O SMDF  (Lid-1415-1-NED [R2-1MH9 14
[ THA 14BN T PMECT-NT: DE-RET LETSHHE EMIT 5K
(754-1062-1-HI2) J-micro LRH joek [BOH=dHE-1 1 J3a1z
o TALT switch SM (W 1278 TR-ND; Q1-BS170 S5
(ST THACT-MExE [1-1HC OROS 25 W resmlor
(RBACEOSET T IR RI-1Hy OR05 D25W  neaske
¢ RRACTIRDSTT T, Bi-1h 0SS 025W  pesistor
T (i BT B S e RF1-Lins TRM-433-11 mdio
clip (TRM-433-LT-NII; GWE-S]-TOUFTA  rotary BOTY
switchs [S63- 1206 2-HE; SW2-FY #1203 SP0T slhide switch
(P D= 1I1-PIC 62T mxcmwonimolkr
(BT 616 3T A-EISO-ND LIS 205 0 S g
[ST2TET-1-M0M  U3-MAKLISS charge ool
(RLAN | SSSEFK  TEL-DTH sl a printad il Faanl

[1031]  In ape embodiment an P msduile is enipkryed
which v be operable o provide hadirectional wireless
pramslir o serial data, contral oe companand micomtion i the
2RO T B baumd, The Wursceiv 15 capabh of gemeraiing
L1 @ il a S0k lond and e an rwpicil sz
tvinw of =11 2 B [ awchitegturs iy cheliver sty and
fremency aecursy ond mimmneses the ¢ileciz of amionna
purTling. When paired, The irmscevers of dences 10l b
relignhle wirckess Tmk 1l is vapahle ol U femrang <luis o
Tt ol 1o 10X bpe owr dishans e ol wp by TAHKY ot
Applications operating o shipneer cistaneca s al Lower daia
rivi

This eeniscerey iy he bsee 1 m o seflimw

ks alsn bevelia froan emased Jmiks relwbaliny zaml Ak
IR R I T T
coasietible SMD padknge awl 1w

WO TCIYUE FHGIEEsE FRD

fad
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exlerval BT compomenis exceph an ankeni, wihich groatky
sunplifies integration ared lowess by cosls.
1] Arpy switable anven coa ke paired with ihwe Lns-
cerver faraptiomam povwes and fir provading a desirable -
mum range. such ns at least 400 fi. Fos exzmph: @ wlap
amileien |.1|:|_'_-"hr.=l.1:||p||'|].'|:1.|.
[o032]  lnoos embodimes the soiro]l mrstisle 27 prsicks
single oycle instructions (2H) ps). encept e prograa
hpmches which may be wo-cycle. An cxemplary Gperli
speed of [0 =20 M1z chockl it el THT =240 v irstrc-
lren cyche i3 achievable. The device meny mchiche pterrupl
capability, 16 special functicn [rchw aree pezisters, an S-level
deep herdware stk and cligert, inclenoet nd pelative addresss
ez msles.
[033]  Peripheral Foamugs may irrchadi: 16 DO piine walks
ndividual drecton coatrol, high cunenl simbfscurce for
dliresct LT dhrivie, and an imabog comparator modabe withiwsr
pradg COmMparIES, propeammable on-clip veligee refer-
cnioe, (WREOF] module, progmmnehle mpat multiplexnzg
fram deevice inpuis mmd internal Viriage reference, and coan-
wator outpats that are extermally pccessible, Timers miy
inchid an S-hil tnercounter with B-hit proararnmble pres-
calier. & 1bil timericountes with exermal erystaliclock capa-
Bality. arsl an S-bi Limerooumer with it persod rezEsber.
prescaler and postsgaler. Capiure, Compans P (O
ol ey provles Lé-hat, s, pessehutiom 12,3 ns caplare,
16, e, neselution 200 ps compane ad Libit P A
[niverznl Senchronaus Asnchanos Reoeiver Trrsmiler
(UEARTSACT) provides 16 bvies ol common FAM.
[o034] Control moedule fzatures may ncfude Powcr-on
Foeaet (PO ] Power-uh Tigmer (PWET) and Ohseillator Star-
up Tumer (DET], Braen-ont Detect (ROCH, Watchdog Tuner
CWIFL) with s o anschip RO pescillanae for peliable opers-
fius, mubiphoosd MOCT R-pi, prograsmmakbl wenk pull-ups
o WETH, programanahle code protecinn, Lo virlimge peii-
AT U SOV SLFEP mmbe, selocble opallawor
aptiois including FLASH coufiguration bits e asci llakor
ol amd Exieroal Resistor (FER) mcillaior, dual spuwil
INTRC, In-circnil serial prograpming (Vi fwo pives b s
[ eer programmnsble 11 focations.
[B55] A wile operating virliage range
example 2.0V or 300 0 5.5%
[@036a]  The unit 20 mery includ: a rechargeahle batery such
o 2 3.7 valt lithium, rechargeable batlery, 1z bartery miny ==
chargesble via s micn LIS clpmging port mounted e U pe
baard, The charge mie 1% contralled by the comtris] wrshilke.
Whi the banery i foll it i indieatcd by & Ll baalbe. 1o oo
enshodiment the bateny s a 3.7V 430 mAH hatiery anailable
fream Tersergy of Fremont, Calaf.
[R0AT] With refersece b FRG. L T devies Tk may' b
o 10 hewdwear such as o lwlmet 100, Deerclhant o the
fike. Tramsmilier/roceiver device b may e for example
pemenvably monmted on the inside of 2 helset 1O By amy
uitnble menns, such as by heok ol losop [asleners, uk o
powicl by @ kop of Fekrie of olber mesteral oo elinet
SKEpeision HEp. S samilarhy. the imsan ballen 58 nind
wibration devive B may B pemova by el L b
P, YielersE hook amid loop Lesiemers nexy b aifhesiviely
el B 1l it of e et i becutions when Himantinin
ol tlee i 210, trameniit hutton S0l vilimlg device §0
are desired. Allerntively, diveie A 1pnitsaand oo S0 arel

is (sirable. Jor

ikl device 20 iy e pernsiently frsead o i
apated inoa el TR1 or ol neadavear. Likewise hae
yEIRSTHE L0

il pia leuraited a3 a0 penEne jekre o The:
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beelimes 100 or other safery equipuien Transmig baiton 50
mary b conmeted dervive M1 by any srrithlbe wire or cable
25 and vihralon device B0 may be connected to device 20 oy
arpy suitahle wike or cablc 85,

(0035 The trasnt boilos ) s 1w wibrmzon desios 80
are 2nall encugh so that they do pot iierfere with the s
panmal sctivity. e transmat button SI i desimbly momnled
iin a position that is.emsy Tor Hhe naer Lo pess, such as beneath
tlue beim of the belmet LoD aron an nside surlsse nearan oo
ol the helmet 1, Regardless of how the companenss 0 S0
and B are wembed, e vibration device 80 14 gromiticansd 1o
boes itz wibrpariional contsct will e psec wiren the el 100 is
wign. 1t wall be appamnng b the transmition recsiver anil
iy b postned ampwhiers on fhe by s, suchas bt
st limited wr cbothing och a5 o belt or hell Joop, 2 pockeL. 2
sirap disposed around o limb oc s, et o direcily anached
v the body of the neer. Simikarly. the trarsmit hution S0 aml
e wibrmtson device B0 mey e mounted, freed or ollurwise
peagitioned o & s s cluiling v diecthy w3 body part ol n
LIZET,

[(I038]  Alhough the apparatos g methods of the present
disclosire have been describad with relermee 1o canplary
cinbaodiments therool, the preses disclosure is ol limaned
Uherchy, linleed, th exemplary cmbiadiongnls an: nplenen-
gations of the disclosed systems and mibeds ane provided foe
Hlisstrmlive and non-lmitative parposes. Changes, modilc-
ijons, enbancementz areliar refinements 1o the discloaed sys-
tems and metheds may be made witheut departing fromy the
spirit or scope af Lbe present disclosare. Aceopdingly, sxh
chuppes, modifiestions, enhancements anlior melinemens
are epcompeesed within the scope of the present mivention.

Wha is clamwed 15

1. A personal ales devics operahle fo use vibration
provide an alen w awiseer of the chevios ocompriAing o trams-
mittereceiver Tl 2 ansmil bution apershly conoected 10
e transmilberieceiver nil and al lest ane vibrion device
pperabily comnectod te fhe trmsmilienrecerer uail.

3 The device of claim 1 wherein the Irrsmiterrectiver
il coinprises 3 heusing, o wirdess Transmilker, # wirckess
receiver, s comiml mochale arel an mmiledns

1. Tl deviee of ¢laim 2 wherein 1he ransmillenreociver
wmil 15 operable 1w receve and s signals an mmbliphs
froquencics sl comprses 3 wrofti-chamne] swich.

4. The demeiee of claim 1 whercin Qs transnzitheepeosver
i enpeises a digplay soveen

£ Tl device of claim 1 wheren the inmamiilenTecsive
yuit Furfhes omprisss o rechangcalle baltery and o necharging
.

6. The deviee of clxim 2 wherein e housing is 5 1o 4
imclsems i with and 005 106 3 inches i lengile

7, The device of chim 2 wheramn tie anban is an Fivl
[recpuency amidnk
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#. The chevice of clnm 1 whenan the trarsmit hulkn s
regnovahly connectable 1 b IR e PecTver Ll

9 “The device of clnim 1 wherein the vibmtion device is
renxakly connectable o flye rEnsnriler e ebver unit.

10 Thedevice of claim 1 wherein the vihrtion devion 15 8
vihGil Moo

11. The device of elaim 10 wherein the vibration devige i
o o 'r"!h'!.'..l‘il.'l]l molor,

12 The device of clim I comprising a vibriteo devies
persitioned within the bowsing and operahle W vibmbe upon
peciis of a signal by the IEmpsmitier notenver i,

135, The devics of cloim § wherein the i leastoge s ibraisue
deviee is monniable 1o @ position reEste o the irmser!
recdTver andl.

14, The device of elaim 1 wherein the ransmil butien is
sronustzble 1 n position remote frem the transmitierineeever
uril.

15. A helmselcomprisinga persanal alert devace opernble
usee wihpubion 1o provide an et ke wesirer o i belmel, e
device Ccomprsing & sl recenr upl maoened to 1he
helmet. 5 s batton operably congesied bo e rassomit-
o receiver and ot b ke belmet, nnd 31 leis ans Wil
fion device aperably connecied 1o the s e repeiver
it and monamed o the helnsel, wherein e a1 leasl ase
vihmlioa desice is manged i a position oo the belme oper
ablete provide @ vibrtory sensation 1o te Dl [ wezmer ol
e brelmet upon vibration of the vibriioo dedee.

16, The helinet ol elaing 15 wherein the IransmitlerfecEer
Uit comaprmes 3 beosmg, o wincles imsnitter, o wareless
receiser, 3 contenl modile amd an antenn

17, The devige ofclam 15 whern the temsmiternacer
it ks operahle i ncive and Transmid sprels on multiple
Frasqisencics il comiprises milti-chanmned swiech.

1%, The helmet of claim 15 whersin al sl ome of the
rem sl rEceTver i, iran =l bt s wibration device
ame emovably mesantabk 1w the belme.

1%, The helmet of claim 15 whencin the transmit butioa i
ot b @ Eroot edpe of U helmel,

. A comuunicstion sysiem comprising a plurality of
personal alert devices, ench of the devios cpeille o e
vihrtioe h provide sm alert 10 aweans olone ol he pluzalicy
ol 1l dexioes, each of the plurslity of personal alen devices
|;|.'|nu1ri:1i-l:|:_¢=.|I.ran:ﬂuililn:r'l'rﬁ.'c'i'. eyl i TEmsmik Bultoo oper-
ahly connected W0 the InnEmitterreseiver aml i lenst cae
vihmtien device operahly connected W The LrEnsnitier ne-
peeier mil wWheerein the T snzilier rocever L COMEPrEE A
Irsing, 3 wireless Irsmitier. wireless reegiver, 3 contied
ol amid an anpen and is operatde ke pive and Irarsinil
signaks onmualniple frocueneies aned conprises 3 mlti-chem-
e =ainch




