LAYERED BENDING ELEMENT LIGHT SWITCH BACKGROUND OF
THE INVENTION I. Field of the Invention: This invention relates to a
method for switching light signals in an optical wave-guide on or off at
speeds faster than 10-11 seconds using light to trigger the switch in which
a layefedoedement bends to 'close the channel. These switch@s6a6da€oss720
arranged to stay latched until unlatched. 2. Description of the Prior Art: As
technology advances communication of three-dimensional drawings,
video, and software applications require more information Ic be
communicated faster than ever. Fiber optical channels can handle much
more informafichEREDIBE San NG ESIBWVEsN partiaf ) filsey optic
communication channels at present are the fiber optic switching devices,
At present fiber optic signals are switched using various methods that are
actuated by transistgl‘ég@rﬁg@gﬂ?i%é)ﬁaféﬁ RIMBErH.89% 411 issued to
Yueb. Ling Chung et al, on July 15 of 2003, which teaches OPTICAL

SWITCH, rﬁlakggeMe%pqﬂ eof Qiﬁa%ggl_ectric element. The piezoelectric
element is actuated by an electrical signal, which is hound to the 10-9
seconds spEtdsi BEraTsEtbrceds acEripibounEcSiams Patent,

nhumber 5h,7s.{§31,91%5i'tssuedﬁﬂ Wilkan Millga et &ﬁhd??(‘a?lrﬁ 123 é%?fl?r%z
that teac NTERFEROMETRIC SWITCH are physically long for the,
present ng}a%dg iporllijniniasf'ucr(l)zne(!E SHiRBonehtd OTHiasEs HORERE Y B cb

than a cenfinhet&F & [elsgais i Witlidnt Milles's tevicka Fimdlly TUnited States
Patent nunghetchOy2:H36 dssHed §@ 5@ ¥tay latched until unlatched.

2. Description of the Prior Art:

As technology advances communication of three-
dimensional drawings, video, and software applications
require more information to be communicated faster than
ever. Fiber optical channels can handle much more
information than wires can. The slowest part of a fiber
optic communication channels at present are the fiber optic
switching devices. At present fiber optic signals are
switched using various methods that are actuated by
transistors. United States Patent, number 6,594,411 issued
to Yueh Liang Chung et al, on July 15 of 2003, which
teaches OPTICAL SWITCH, makes mention of a
piezoelectric element. The piezoelectric element is -
actuated by an electrical signal, which is bound to the 10°°
seconds speeds that transistors can accomplish. United
States Patent, number 5,703,975 issued to William Miller et
al, on December 30,1997 that teaches INTERFEROMETRIC
SWITCH are physically long for the present need for
miniaturized components. The components are more than a
centimeter in length in William Miller’s device. Finally,

United States Patent number 7,072,536 issued to Gary
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Poovey on July 4, 2006 which teaches LIGHT TRIGGERED LIGHT
SWITCH, here included by reference, is as fast as the present invention
because it is light triggered, but lacks the latching function. SUMMARY OF
THE INVENTION LAYERED BENDING ELEMENT LIGHT SWITCH uses
the inebiing/aBelectromagnetic waves to travel through a chapmetsbat igs720
dimensionally smaller than the wavelength to turn light off the light signal

in a fiber.opticsy chaanel PRening R then fikst pptisalehanpROGER ED
dimension ﬁgﬁf% gmﬁﬂeﬁ the LAYERED BENDING ELEMENT
LIGHT SW ST SAUE DBECES THARRE!. FHe CAYERED
BENDING ElEEMENTLIGHTBWITCduses thisntigigt wheg @xpoded taaks
sufficient elgclrigigld, pf & glepggnt constructed of layers of different
orientations of piezoelectric material to effect the closing or opening of
fiber optical channels. The electric field of light in the channel is the
electric field that effects tRé& dhdrgeYnQife iz adlg@ncIraterial,
LAYERED BENDING ELEMENT LIGHT SWITCH can switch faster than

10-11 secmsmms i keANTesaster Lh@ﬁ@@mﬁfﬁéﬁlﬁws%tym%uny
switch. LAY DBEN DEN-CI ELEMENT LIGHT SWITCH can be made

smaller tha?‘u CRICPOREERTES I 168 tHA tRt S TRRFBIS FRIHARY, had 15
high depentimg on dhel$peuifid Wwavelengtle te de Lsed linttheufibeli ghtio £

channel Milligng ofthese swilches,can, be made in fhe a@ﬁ‘e%f Rgeué fipe
INTERFEROMETRIC SWITCH switches described above. L

BENDING EPPMVERNF 11 G RAE S FP CHNME AP SoPbE 1870 Granabesdas
faster thanttie 1IN Y ERFEROIERURICESMNTCHGIEIDeW DTS @ommuaication

will be madecldy Al MOt HPEP Jasisldfsing, e kot BENRING

ELEMENT LIGHT SWIT HES and components wi e to be made

the size of ComBHtEr'dF ToMPEriéRts sLrorE RED'BENDIRG EL EMENT
sufficient electric field of a element constructed of layers
of different orientations of piezoelectric material to effect
the closing or opening of fiber optical channels. The
electric field of light in the channel is the electric field that
effects the change in the piezoelectric material. LAYERED
BENDING ELEMENT LIGHT SWITCH can switch faster than 107!
seconds. This is 100 times faster than any transistor-
actuated switch. LAYERED BENDING ELEMENT LIGHT SWITCH
can be made smaller than 30 microns in length, less than
three microns in width, and high depending on the specific
wavelength to be used in the fiber optic channel. Millions
of these switches can be made in the area of one of the
INTERFEROMETRIC SWITCH switches described above.
LAYERED BENDING ELEMENT LIGHT SWITCH will also be 100
or more times faster than the INTERFEROMETRIC
SWITCH. Fiber optic communication will be made 100 or
more times faster using the LAYERD BENDING ELEMENT LIGHT
SWITCHES and components will be able to be made the size
of computer chip components. LAYERED BENDING ELEMENT



LIGHT SWITCH can use the light in one light channel to switch on or off
the light in an adjacent light channel. The amount of information that can
be transmitted across a fiber optic channel is far greater than can
be.transmitted across a normal telephone wire. Society needs fast
comryoniatssef sound pictures and video signals. Currenthiings2007/088720
switching of these communication signals is limited by the speed of the

transistor. Wiigh switsEas 1 3ReULIOrL5esRNgS. FYSagiehyiq aghieve
fast switching of signals the LIGHT TRI(%GERED LIHGT SWITCH, here

included by FEfSREREeOnAdTBe AMERTE TS BEREANG IEREMERRE LI G
SWITCH aainmemessm_yfa'h_ﬁalikﬁEtBEDﬁEMBINGEhEMEI\EIEidE_%I-hTfiber
SWITCHESQ 9Pﬁatﬁ‘d'l,tl%?J%F%é%%gf;%h?{é?éht%m%?ﬁ'ég'@grﬁss a

elements will lock or latch together. latching function will open the
door to cortpiets tREPISE Rghit ter pRRESSY 6 FaAaH. THE RRERATHGe8N

be used to stareunfoprtatiors arci makeonegaany devieesn CpAHuters that

the LAYEREDt%IIENDIOI\%.(%h%LEMENT LIGHT SWITCH will mah%é)%ssj;tﬁlee

will be, capsgme O%Ih%nctlonlr?é3 166" ﬁlrﬁéléfaotrl %losrég,?aaé?elrst jan current

computers STeRAraditidtetiaysisoF thaBerdiny Bemmerits drenifate the

bhending- Tmé%mr.s Pbjush & few 1ayarsiwilk resnonditbeiglectrigifielsout

the amount.o t € as In SWitC
R G ST SWTIE B A

with more layers. refore o ple layere ing
element swiépkes ol beddseLdndB&HerRRAPd NWitEh EdhsiictdGoiT

LAVERED, AENDING ELEMENT LIGHT SWITCE: The 2ioctis e of 1
, The electric fie e
light in a c%iﬁ#é%p%gﬁél@/lﬁ% &%}’c}éllléc?ﬁéa&%?ﬁéﬂt%aacl!‘s&ht?feso that
response dhthé qrid zoglebtrc ntatendl thakshrihks the gdjaeent Thamnel to
dimensiong;tQ@ srpath iR allowihe Ightsignal s8 Pass o Hraual it use

channel. Fl%éj#? IA'is a drawing of the switch on and Figure |B is a drawing

of the swit {He BRI pOSSI ERARE B shibtvlathd ingy 818 PR ILAFENEO
constructesttof madytaypeisnFHgdren3dlis the twoyl AKERED BEMNDINGS
ELEMENTGH} SYATEREPEERbAE 21 BNaser 1ale e WheRAGHR IR by

the appropriate electric field. The electric field of light in light channels
separated By BiGrBaIdtRe aRferts Chiuesting ifié Al imeelemBESto
bend into destact ith @aclhkothemphecendTakthe:pigzeclegtic elements
are fashioned ig:qald.0R5aqh olfies becaring aiched pgalley, gt
3A is LAYERED BENDING ELEMENT LIGHT SWITCH arranged to latc
in the unlafchel L3 satél Figire 38 18 ¢ Al REDIEEN DING FeL EveERIT
LIGHT SWHT €Hiatrangea te dateh lim theblatehgdssiate, deig ureid isva tetadl

of latching_swj ches, Figure 4A js a latch for a righ le or.near
ot LAYERL D RO e e [P SRR LI Bl aeR
Figure 48 ¢ ¥ EaeID B8R i streligihean g ibp hearittakgnta s iky BRE fprther
BENDINGtEL{ MEMT JH Gbs EWIECGH arangeddeslatch LAYERED
BENDLNG ELEMENT LIGHT SWITCH may be in channels of different
dimensions so that different wavelengths of light can be used to actuate
them. The widths of lHEEhRRIRATR] I8 b (AR BRAVSHESheight of
the channels may be slightly different. Three or more Layered elements
my be fashioned to latch t ral i ial,si
managemrgﬁ%lrllréee sl.SB%Ig?“%B‘E%I%w& %?%E%TCH
INVENTICR T 1éelcAvE RE D! BE NDBING IR LIEM BN TonIE BT AT CHIBses

the characiesisdicl of pRirzeplerdte matasialthatdig.dirpesrsiars of the

piezoelectric ele ent change when it is+nﬂuen nelecgic field, The
eC an

ced by.a :
electric fiefd BHIGIEIR'S Charhetid 1he SRaLRie ftlgled 1%&%%ﬁ’étpﬁezoélleec%ﬁc
material re5potits e dri dessineéntionl Laght ehaigigls taradrtamyed to be

made
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larger or smaller as the piezoelectric materials change dimensions in
responds to the influence of the electric field, When a light channel is
opened up from being to small to allow light signals to pass though them
by the response of the piezoelectric material to the electric field of light
passwg Hwmagihithe channel, the switch is on, When the chapeetisimas2o
small enough, light signals of certain wavelengths will no longer pass

through the:srpaler chappgl\Whepiihie gt signals will oL pags tyough

the light channelgﬁ t has been made smaller, the signal is switched -off.
Some piez8BIE&YIc MAS AR Wa@edéagdﬂa?gﬁléﬁlsa‘mfﬁ}iﬁélt Gt He
aligned with @h& electiic field thabwillsctusse ityter e digeshapen@therted

piezoelec.tgie maisrials. candeheajed Updn gamageetiswERiesiEfield

and oriented to respond in the desired direction to the electric field that will
be applied FTHEOORT&EERY EAVERED BeNBiNe BTEMERTrEPThen

SWITCH ESpthetptbmelbetaipp{emem wlitldoei ccmstducmd _@ﬂ bayeirs_ fQne
layer of the,pasglind elamant il ave. & sivaleh griepiation i, gppositon
e

the adjacent layer of the piezoelectric element. e layers can be in one
layer of matEHAF B fparteithende et eehBcnsAtata s Sqvbendriato
piezoelectrio materiad: T Betd candie 2r3kdemany fayersinyoied:rThe

layers alter %qeigtgrllqnt Ei n to accentuate the response tq the electric
field of the{ilght a pliecf t% téf)wné?nn. qeoe‘i(g,lgfrﬁlcoﬁleI"%ja\‘fvgllIoczlﬁg‘,gb fe elerment to

bend as thES&kfifteiest ibsenitons dHpicz bAEERDBENREN G AeLENERdd
by the electiicHERizafTte dighh it theocharneln Many Jayesrs cavss dhend

response tg.be quicker, an

Examples g% 1%%oée e}:str%A%nﬁgge&ﬁgg%@a ca%%iﬁ%%fém%etic or
electric fiekf tregedd zitotaie ahe leschtthnatecor Bgd zictonateditanhte,
also calledoPZdtcox @R wx/MPIE the elecic fiefd involtsita, be derived:

from the power in watts of.t eHJ %e channel from a form of the
Paynting vae%%e(%‘? eotﬁu%?flornr\ll\ﬁﬁltc % nBﬂPéHC&ELH'WﬁEM , lis 4 pi
X10-7 We B EAr-metaredns d i3 X TOSumetddsis setond. fMing thisight
relation it isfeung thakthe:voliage feveiRpedbyBrted:MlRY Signdt in a
fourth of adpicron channel js 10 volts, This voltage will be
arranged to latch LAYERED BENDING ELEMENT LIGHT
SWITCHmay be in channels of different dimensions so that
different wavelengths of light can be used to actuate them.
The widths of the channels may be slightly different or the
height of the channels may be slightly different. Three or
more Layered elements my be fashioned to latch together

also for handling special signal management needs.
BEST MODE FOR CARRING OUT THE INVENTION

The LAYERED BENDING ELEMENT LIGHT SWITCH uses the
characteristic of piezoelectric material that the dimensions
of the piezoelectric element change when it is influenced by
an electric field. The electric field of light in a channel is
the electric field that the piezoelectric material responds to

in this invention. Light channels are arranged to be made



employed to actuate the Latching Fiber Optic Switch. The voltage the light
develops will change the dimensions of the 2065 A channel by 40 A when
lead zecronate titnate is used. Lead zecronate titonate has a piezoelectric
strain coefficient of 3.90 x 10-H" meters/volt. 818nm light (8180 A)

comma@ndysresehfor fiber optics will be able to travel in a chagehjsshi/oss720
bigger than 2045 A and will not travel down a channel smaller. When the

2065 A cha n ight will be s ff of & wave length
of 8180 A orrh_rr}r?cl)er(;ek,l.ﬁwh&iIg(_e§ 1?3&%%% veegléé\[én%t %P g%é%é Xac% |‘é§§§\§ﬁ| still
pass througdH THRRRE PicSeFRSPORARJR, the Wileemig Methmsisstisca
bending pieZedleciriccelenatithat bearssin the prasedcenbamelaetric
field of apptQpyriate. ori ion and er.. Such an element is,composed
of layers Wi%%pgize%itﬁﬁg@rﬁgﬁr}lc?ﬁl}ﬁ%gﬁw%eﬂat%se%gl%%. t‘leuﬁgl mgtﬁr;%(ej fot
-fabricating™H® peHdMg e Mieae & et fondns cFirdt otk orfémestic field
piezoelectrieflayes piesdepasitedonta substate, the candee assiicon
wafer with ?\,ry I}a@hceogglg hg'lh%n I%Qggréelsé re etchgd 1in Qe Piez?eleftric
layer. The flexible metal film'is deposited ito the chanhets thafwér
etched. Thé EXeEss et T s e MON Clig ehitl abe thievastiedtric fagdes

oriented in eppasing ginestions inAdiacent 1ayera B PPROsHE Balgfitigs in
electric fielgils ghj]t on thelrg?talhbetﬁ/een the layers, An element
constructed i thie FAibAWhEA PSR G R B bY &h éhﬁr&lﬁﬁéllelﬁght
signal intertitid ekl io Wil Berd. Ws hasl beencdisetmsel ihthe element]
bends a suficient distance hedioht echannal wilkberlosed q theHassage

of light signal s Further, if tow or more such elements with ends that can

latch are bentintd4¢ HiEhed BopbitiotPthe RIRESIBHARLCAET BRatihid s
off and thedatching swité¢hwilhnaaintainettie off etnditiorfiende thiere ismeod
light in the channg) -4 latehed; Switeh gan: ba sinlarahed by ihe.anplieation

of light in the proper sequence to bend the elements affecting an
e

unlatching e W ARG udfat8 IR E btk - X VRREE BERBING
ELEMENTHLIBHENS WEHIH eiodHES ing dight shdtebes funetiom thvHguse
IA, the arr i reQyyv. t indi ight movin .
ough the et e ) AR N AR RO o
SWITCHof bHe &t SHe i@ thHP AridvP PROGETRTINKS i8 dies O Ahepsff
side of thedifyhit switety eAekavi @ énelicates thedightanexing: thieugh dhe

LAYERED EEVONG ENENTLGHT SYTGH i e atig o

Rectangular channel 4 Is the on anc ide of t
ELEMENTPEIGEERSNAPEIFOfHE Sitie MatthtebeRBiRTg ekshieni bends

toward. RexthAgulae s9lid Peis thevstiaight tiendig slementaihenclement

is not being @gﬁqgtﬂpoq b)f the electrig, field of a switching signal. that
would be o1‘rsufficien1t1 p(())wecrc fo i%ﬁge%eergf?rﬁgﬁf tto0 Eéﬁqde.sllgcetétlacngﬁllgr

channel 9 & tHe dittd beard icA YE REmB E RO MG T Efe NI kau s e

SWITCHthatis avay fresnstheddire etioneof the hend thah the hending
element can used to bend. Arrow 7.i [

b IS, the light coming out.of the
LAYEREDBERNDING ’Eiﬁ?é?ﬁ*ﬁlé*ﬁfgfﬁﬁ S e B i%]ljlgeorﬁent
is not benttEFhE Shiifeh tikeophitnehts - pdéion | Ay row & iss thihlighitspoming out
of the sidevawgy fi theddiseetion ok tha bendaithe hpending glement,
which can#uran onoro tpéa s%glnalnpassing\;x%héﬁu% the switch by the .
electric field of the light PASaING tHoGgRERAERS iR BigiAR P B C&HEW 10 s
the light cEmig Metd A lLACERE B BENDING E ZEMBENT LAGHIE 8WITCH
that will beisbat affdyithe casipgatthe shaeneh by the bending cleypent

when it is bent, Arrow 12 js indicating the light enterin
examf)Ale, ) efectrqc %e% 1hn vgrts to%e gerived from the

power in watts of the light in the channel from a form of



the side away from the side that the bending element can bend into and
shut off the tight signal. The light indicated by arrow 12 is of sufficient
power to actuate the switch. Light channel 14 is the light channel that the
bending element bends into to shut off the signal. Light channel 16 is the
side wiolAéERED BENDING ELEMENT LIGHT SWITCH awsyrftamothgs72o
direction of the bending element. Bent element 38 is in the bent condition,

No light is pagsing, ffauai the Side, of e swilshithakthe hepding glement
has moved inte, The switch is in the off pasition. Arrow 19 is the |I€ht still

passing thrbdigh thd" 4880t tHS ¢ AVERED BENBINE R BRIENR L IGHT
SWITCH th131R isreatenys fromcteddirddion thaisthel bending elément biends
to turn off ﬂaﬁe'igmﬁiquﬂemlg'%yaeg§ the kyers Atihe e&gyg?%t'g%th

are numbered 5. In a Layered Bending Element, the layers can be one

layer of mafdrfaPHRFP Ry Ml Hrd Briditisrent Biystal trisntatidethat
force the elementtodbendonhan expasaditngnretestrizpfiedds Where. Ceiebe
a layer of pj ciric materjal attached. her.material so.that
msaambly b e i A T ERE PR B s
be construc®&iof2oBANT ghdry 14y Arairh Srafitre6tR aetal ibethfesnused.
them. Theseckayessroave:0pposing Brigatationsssedhat thedayered
Bendirig Element bends exposed to an electric field. Mor r
cause the rgeosep?&cslg% ?hf‘:a\gl’é?elac riéJ ield%: eéséebr%ﬁgér%ﬁ%n r%lorleg%la(%el 80
pronounced IneATTEwal Yayerd. Tar FigareodAicArrol 26 inblisated thedigint

passing intg theside pfihe iA¥YERER BENDING ELEMENT G THown

SWITCH th at is constructed to_allow the sj | to he turned on or off if the
latching elérﬁtélﬁ%nggesglearff 4nd a%’ceiﬂlllea}.1 G'A?r%g\%é ﬁﬁ‘cﬁ&ﬁf{éscl}ﬁ%nlﬁﬁtm
passing intd0thé didégdayiftdm e sidéf offthew 1vAYIERED BENDBING or
ELEMENT 46 T EWI T At he Rending glepeptsdang toward yyhen

they bend. Rectangular channel 24 is the first side of the L
LAYERED%‘Q&BN%@EEM‘EN'IIEIétﬁTpg‘?/W?bH‘?Sﬁnmgr’sidBetr?é’i’ itfding
bending elerments bendstewarddidhe p theycdberit Belwhelement 26 isithen
first half of e LAYERERBENDING; ELFMENT, alpkﬁlt‘ﬁrﬁ\(%'mén%ﬁé%

bent and latched to shut off the light signal. Rectangular channel 28 is the

side of the ffhPOREHne il BTalAT B he SRS thidt thd Dertaing th 2
element cdihebehtt towartl anéi shut aff the Signak R ectafgelat efhaningd 30

s the secong halfof theliobt shannel an Jhe sids thas the, beading and

latching elements can bend toward to latch and Sh:E3 t off the light from

passing th3aGH THePdRARRKAC BEN UG BictTo A B2 5t te 't doP RHIF T the
LAY EREDtBEGNDRINEE ELﬁNkENTvdalﬁH%ﬁWhTﬁHtlaatcisamm@enI]&nd

latched so i itch,is on. Rect
24 s he s ns BPe M ICDL I e B S dRe a E LA
that is awd} et diud rapid cdvitets thiat gl pRAkMG &Iersantsisbad:

toward. Artivese36 enidnd& arerithe light passing of dha sigecebtiectric
LAYERED, BENDING ELEMENT LIGHT ?\]WlT H. In Fi?hjre 3B, Arrow 40

is the light entering 'gﬂgrt,&Yéln-?IgP)pgfélﬂBI EELEMER &ﬁﬁné\}\?ﬁﬁéﬁ
that is con8¥RREE 5 fabeH htie sidelatatindirdhs sighaitcaheba ebthed

on or off whesrwthe elementsrbend nrdeateh:. Ihisisuthe side tavardswhigh
the bending.elements bend, n they bend. Rectangular light channel 44
s e st FAT DECASERES HERING BEEMER ErAT SEPALY that
the bending Eementbehds tb this dide’sf tite Swirehdwdsar seBaidde

Arrow 42 igithedight endering g LAY ERER RENRINGEL EMENILIGHT
SWITCchqt hag poe?g constructedgtp | ttch.on the sjde gway from the

direction that the ben |en5 B&HEET berfs. ﬁéﬁalﬁg cIBFhBRE 48 i first
element intleae ACEREDNBENDING ends that can latch are bent into a
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ELEMENT LIGHT SWITCH that can latch, It is in the unbent state. The
switch is in the on state. There is not sufficient power in the switching light
to cause the element to bend and latch. Rectangular channel 50 is the
second half of the LAYERED BENDING ELEMENT LIGHT SWITCH that
can latghoasayfrom the direction that the bending element wilbgnehh5e20
light in this side of the LAYEREDBENDING ELEMENTLIGHTSWITCHthat

can latch wj € n.or gff by the bending of the el t
RectanguIalrl?lltirg};%tlti%h(:('Eler%{rgl‘(flt(il&'g)z1 iégt zléléﬁéﬁgnﬁzﬂ%?‘?ﬁ%%ﬁén?ﬁﬁﬁ%§f and

LAYERED BENBNGE SEMEN T LGRS HATER ehhrcead 1Heh M4tthe
bending eleimnenrtssbeadiphe andicausesdbe lightSignal whetuees pa en
off by the bendi the latching,elements. Bending glement 52 is the
second ben%ir%gp%gégﬁt ﬁ%ﬁgé %asmv?/f%hogt?ﬁ |ggngle(ﬁepnrto}@rwsneeqr111 ?ﬁée
switch is latehkengfthe islsstarsnta fisstenis encudhtpbing: inlihe SwRERIRY

light to causiethe alementtoybandarddrtehpTheswitehasinNthelofi state.
Arrows 56 i i ht§§5§inq oull' of, tpe LAYERED BENDII}IGIJELEM
an atc

NT
LIGHT SW which is mgdlegtolgal}cﬁvnl tt?]léeé’)n %Iilegt%? ‘wilf bé hote 'tAHat
there is no BytoviTindicatmbeaight isicorhgrouw ofttieisditst ontite lsidd
tf;at the eleﬁ@msgbﬁralq gqawaréilfgigul %éﬁﬁ%ﬁ qlgﬁwi?ﬂﬁﬁwgoﬁéﬁﬁn%
elements atch, Be Ing.eleme t IS one
bonding ol S e ca o Ao oA CADRE B thd
other eleménhgof e pair inurtabencgn2o Higide 4B ik ldgawingiofttwo

latching elemesiis asiheyacould beimads 12 Jaich, Bending elemeriaajs
one bendlrgﬁ IﬁPment that would he Jatched m%osmon when caught by

the other b g Bidnfert Yrhe pad SHtmBEY 86- D idhisg SHapes
could be usetkto Perfomy therdasired: fuhdtiah oblatchingférdé defittinto

position. SeMEHRIGNINENIARBET Y sitrwask PR i LAY ERER At the
BENDING ELEMENT LIGHT SWITCHthat are arranged at right angles
€

while other&RAIbe BrsRs HsBenAsat REAF SurBigHiEasge taRfiguPatid

Three or nreigayédreddbiemeanisanay he fadhioaed io tatch ¢oge thar tor
signal ma r [al icati The four drawi f
LAYERED Bk D?N%%Ei%%;l%?ﬁﬁ%ﬁpsyv%ﬁg%%%e% Vérgglﬁ%qd‘%%ulﬁgs.
In actual sWitHet: HightBhROHFErsoos Atk RikBeiskdbd decure,
cover, andRadiga ilge fibes optic: sWitchas:inid fib€r:aptic AASERED BENDNHAT

IS CLAIMBRARENT LIGHT SWITCH that is away from the direction of
the bend that the bending element can be caused to bend.
Arrow 7 is the light coming out of the LAYERED BENDING
ELEMENT LIGHT SWITCH when the bending element is not
bent. The switch is on in this position. Arrow 8 is the
light coming out of the side away from the direction of the
bend of the bending element, which can turn on or off the
signal passing through the switch by the electric field of
the light passing through switch.

In Figure 1 B, arrow 10 is the light coming into the
LAYERED BENDING ELEMENT LIGHT SWITCH that will be shut
off by the closing of the channel by the bending element

when it is bent. Arrow 12 is indicating the light entering

7



An on and off switch for light in an optical wave guide comprised of two
parallel light channels with a layered bending element between them

made of at least three layers of piezoelectric material that bends in the
electric field prod:leer: by light of sufficient power present in the channel
that Ad2w@808an the element is not beat B. is off when the mtemend7isss720
bent. 2.An on and off switch for light in an optical wave guide comprised of

magy p?ra“ﬁ'e'igﬂ:}&@ﬁ:ﬂ%ﬁdﬂi}f%@@ﬁﬁéhﬁ@toﬂf‘el%ﬁ'liﬁ%éjt%'i‘%‘&fl@{%em
made of at Jeast three layers o clelecnic materia alt once bent by
the electric{?ieegtéﬁfg)gﬁlf1 f%ﬁh‘fﬁc?%ﬁtt %\J\)@rﬂéafﬁ%ﬁ:lh tgé‘gtﬁ@’béo”fﬁéﬁﬁ%d
light switchtstears dnvtié off sfate e the tight thatacaused tine switching to
occur is not prasesHany Mg {halA: j5 PR WRGRTRE SleMmepts afggnot

nt and not latched B. is off when the elements are bent and latched,
bent and eﬁement%ends ?nto to shut off the signal. Light channel 16

is the side of LAYERED BENDING ELEMENT LIGHT SWITCH
away from the direction of the bending element. Bent
element 18 is in the bent condition. No light is passing
through the side of the switch that the bending element has
moved into. The switch is in the off position. Arrow 19 is
the light still passing through the side of the LAYERED
BENDING ELEMENT LIGHT SWITCH that is away from the
direction that the bending element bends to turn off the

light signal.

In Figure 2 the layers of the pictured element are numbered
5. In a Layered Bending Element, the layers can be one
layer of material with layers that are of different crystal
orientations that force the element to bend when exposed to
an electric field. There can be a layer of piezoelectric
material attached to another material so that the assembly
bends when exposed to an electric field. Bending Elements
can be constructed of 2,3,4... many layers with or with out
metal between them. These Layers have opposing
orientations so that the layered Bending Element bends
when exposed to an electric field. More layers cause the
response to the electric field to be quicker and more

pronounced than fewer layers.

In Figure 3A, Arrow 20 indicates the light passing into the
side of the LAYERED BENDING ELEMENT LIGHT-SWITCH that is
constructed to allow the signal to be turned on or off if the
latching elements are bent and latched. Arrow 22 indicates

the light passing into the side away from the side of the



switched A light switch as is claimed in claims one or two where the light
is A. on B. off with light that is causing the switching that is A. a longer
wavelength thamthe light switched B. shorter in wavelength than the light

switched

WO 2008/083121 PCT/US2007/088720

LAYERED BENDING ELEMENT LIGHT SWITCH that the bending
elements bend toward when they bend. Rectangular channel
24 is the first side of the LAYERED BENDING ELEMENT LIGHT
SWITCHon the side that the bending elements bend toward
when they bend. Bend element 26 is the first half of the
LAYERED BENDING ELEMENT LIGHT SWITCH that is bent and
latched to shut off the light signal. Rectangular channel 28
is the side of the light channel that is away from the side
that the bending element can bend toward and shut off the
signal. Rectangular channel 30 is the second half of the
light chanhel on the side that the bending and latching
clements can bend toward to latch and shut off the light
from passing through the channel. Bending element 32 is
the second half of the LAYERED BENDING ELEMENT LIGHT
SWITCH that is not bent and latched so light can pass
through. The switch is on. Rectangular channel 34 is the
second half of LAYERED BENDING ELEMENT LIGHT SWITCH
that is away from the side of the switch that the bending
elements bend toward. Arrows 36 and 38 are the light
passing of the side of the LAYERED BENDING ELEMENT LIGHT
SWITCH. '

In Figure 3B, Arrow 40 is the light entering the LAYERED
BENDING ELEMENT LIGHT SWITCH that is constructed to latch
on the side that the light signal can be turned on or off
when the elements bend and latch. This is the side toward
which the bending elements bend, when they bend.
Rectangular light channel 44 is the first half of LAYERED
BENDING ELEMENT LIGHT SWITCH that the bending element
bends into this side of the switch when it bends. Arrow 42
is the light entering the LAYERED BENDING ELEMENT LIGHT
SWITCHthat has been constructed to latch on the side away
from the direction that the bending element bends. Bending

element 48 is the first element in the LAYERED BENDING
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C. the same wavelength as the light that is switched, 4.A light switch as is
claimed in claim one or two where the layered bending element is
composed of many layers of piezoelectric material separated by flexible
metal part where the piezoelectric material is aligned with one orientation

and tWwe adgaseni piezoelectric material aligned in an opposing-efiLiHRiIRSY 20
in the bending element. 5.A latching switch as is claimed in claim two with

many plezq@Le@MIﬁﬁherﬁ?aﬁfhéﬁam?%t}ﬁwma&ﬁq anglesiio lageh B

perpendicular, an(%Ies to latch
unbent state. The switch is in the on state. There is not

sufficient power in the switching light to cause the element
to bend and latch. Rectangular channel 50 is the second
half of the LAYERED BENDING ELEMENT LIGHT SWITCH that
can latch away from the direction that the bending element
will bend. The light in this side of the LAYERED BENDING
ELEMENT LIGHT SWITCH that can latch will not be turned on
or off by the bending of the elements. Rectangular light
channel 54 is the second half of the channel in LAYERED
BENDING ELEMENT LIGHT SWITCH that can latch that the bending
elements bend into and causes the light signal to be tuned
on or off by the bending of the latching elements. Bending
element 52 is the second bending element that latches with
bending element 48 when the switch is latched off. It is not
bent. There is enough power in the switching light to cause
the element to bend and latch. The switch is in the off
state. Arrows 56 is the light passing out of the LAYERED
BENDING ELEMENT LIGHT SWITCH, which is made to latch in
the on state. It will be noted that there is no arrow
indicating light is coming out of the switch on the side that

the elements bend toward.

Figure 4A is a drawing of two latching elements as they
could be made to latch. Bending element 60 is one bending
element that would be latched into position when caught by
the other element of the pair numbered 62. Figure 4B is a
drawing of two latching elements as they could be made to
latch. Bending element 64 is one bending element that
would be latched into position when caught by the other
bending element of the pair number 66. Other latching
shapes could be used to perform the desired function of
latching once bent into position. Some latching geometry’s
will work better for LAYERED BENDING ELEMENT LIGHT

10



C. straight angles to latch with fixtures on their ends appropriate to the
angle that. they meet so that Mice bent by the electric field the elements
will latch in the bent state not to change once the electric field is gone. 6.A
latching switch as is claimed in claim two with piezoelectric elements that
oncevaichadanay be unlatched by passing signals of appropsiaie dhaingsio
and Power to unlatch the latched elements. 7:A light switch as is claimed

in claim onearsiaiiL e baLRALIIMAToNS o foat e eleramagsi

radiation in the channel is various wave Lengths from yards long or
angstroms Poeh%eéf&tm%dﬂeﬁie?éﬂi%ﬂﬁ?’ﬁlﬁ.ﬂl}@]ﬁt Cvifd e e i@ aihhéasn
claim one ovrctammetwowsithdaHayereds may be fashioned to latch

together for signal management for special applications.
The four drawings of the LAYERED BENDING ELEMENT LIGHT
SWITCH are schematic drawings. In actual switches,
additional layers of material will be used to secure, cover,

and align the fiber optic switches in a fiber optic assembly.
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bending element with A. only one side composed of piezoeleetac_material
a one piezoelectric material element With many layers with opposing
orientations C. many layers of piezoelectric material with flexible xnateal

between them.

WHAT IS CLAIMED IS:

1. An on and off switch for light in an optical wave guide comprised of two
parallel light channels with a layered bending element between them made of at least
three layers of piezoelectric material that bends in the electric field produced by light
of sufficient power present in the channel that
A. is on when the element is not bent
- B. is off when the element is bent.

2s An on and off switch for light in an optical wave guide comprised of
many paralle] light channels with more than one layered bending element made of at
least three layers of piezoelectric material, that once bent by the electric field of light
of sufficient power can latch together so that the light switch stays in the off state
once the light that caused the switching to occur is not present any more that

A. is on when the elements are not bent and not latched

B. is off when the elements are bent and latched.

3. A light switch as is claimed in claims one or two where the light is
switched '
A.on
B. off with light that is causing the switching that is
A. alonger wavelength than the light switched
B. shorter in wavelength than the light switched
C. the same wavelength as the light that is switched.

4. A light switch as is claimed in claim one or two where the layered
bending element is composed of many layers of piezoelectric material separated by
flexible metal part where the piezoelectric material is aligned with one orientation and
the adjacent piezoelectric material aligned in an opposing orientation in the bending
element.

5. A latching switch as is claimed in claim two with many piezoelectric
elements that meet at

A. acute angles to latch

B. perpendicular angles to latch

C. straight angles to latch
with fixtures on their ends appropriate to the angle that they meet so that once bent by
the electric field the elements will latch in the bent state not to change once the
electric field is gone.

6. A latching switch as is claimed in claim two with piezoelectric elements
that once latched may be unlatched by passing signals of appropriate timing and
power to unlatch the latched elements.

7. A light switch as is claimed in claim ome or claim two that is of
dimensions so that the electromagnetic radiation in the channel is various wave
lengths from yards long or angstroms long electromagnetic radiation.

8. A light switch as is claimed in claim one or claim two with a layered
bending element with
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9. A light switch as is claimed in claim two that once it, is latched be
unlatched. 10. A light switch for light signals as claimed in claims one or
two where the light that accomplishes the switching of the light signal in
the channel is imposed upon a conductor near the light channel with the
signal that is switched in it.

A. only one side composed of piezoelectric material

B. one piezoelectric material element with many layers with opposing
orientations

C. many layers of piezoelectric material with flexible material between

them.

0. A light switch as is claimed in claim two that once it is latched it cannot
. be unlatched. ‘

10. A light switch for light signals as claimed in claims one or two where the

light that accomplishes the switching of the light signal in the channel is imposed
upon a conductor near the light channel with the signal that is switched in it.
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