wo 01/11580 PCT/ CAOQ 00919 ANTI THEFT ELECTRI CAL PONER CORD Techni cal
Field This invention relates to electrical power cords, and nore 5
particularly to power cords having integrated within them features which .

deter theyo@hif@bectri cal equi pnment such as conput ers bpcgeAbidesie al ar ns
when such equi pnent i F iT 1;

el ectrical |l y- power ed™eqgurprient s ted equi pnent
such as nonitors and printers, consuner home electronics such as

tel evisions and VCR s, and scientific |aboratory equipnment has becone a
maj or probléEgﬂnnﬂddégL.bu5|nesses and .universities. This has led to the

devel opnent of a larg val;l et 5 securl HJZSteWB for the ﬁ}eventlon of
theft of such equi pre ?%é?ﬁ?@%? P?WEHCV Of€ecurity
systens | WA: a given .
ar ea V\/nesfl\g éﬁ}ﬁmf E}F ﬁé&y&fgo%q}%&ggﬂé r&“‘%& Kthﬁ{e sys ens erf'g#lolﬁ not i on
20 det ectOrSd&érhﬁeﬁoﬂﬁb@&i@lequhﬁﬁ&u@uchtab%mpiﬂé%m aléimgct the

renoval of a specific piece of "equi prent.. Security Systens Tor individual
itens of equwﬂlanrsuch&qm[anqﬁoﬁsfnemm@dtectlon of the renoval of electrical
power, to internal notion sensors with alarnms, to cables which when noved
alert a central. alarmsystem 'Mst of these individual security 25

syst ens homeﬁgékﬂalhg%regul ar use of the equipnent nore difficult, since

fal se al arns uent when such equi pnent is slightly noved even by

the authpyi zed user. Wheftlofl dfeBfricully-powetcdOSdiipmént such as computers
and related equipment such as monitors and printers, consumer home
electronics such as televisions and VCR’s, and scientific laboratory
equipment has become a major problem in homes, businesses, and
universities. This has led to the development of a large variety of
15  security systems for the prevention of theft of such equipment. |

‘There exist varyingly-effective general security systems
which may detect the unauthorized éntry of a person into a given area
where such equipment is stored. Many of these systems employ motion

20 detectors or heat detectors. However, these systems do not detect the
removal of a specific piece of equipment. - Security systems for individual
items of equipment has ranged from detection of the removal of electrical
power, to internal motion sensors with alarms, to cables which when
moved alert a central alarm system. Most of these individual secunty'.j_

25 systems however rmake regular use of the eqmpment more difficult, since
false alarms are frequent when such equipment is slightly moved even by

the authorized user.



O course, there are relatively unsophisticated solutions to keeping a
specific piece of equi pnent from being stolen, such as sinply chaining
down the eﬂghgﬁgﬂ;, but these are not convenient in all pcSiEAmiobans (for
exanpl e, nost honeowners are unlikely to lock their 5 televisions in .
chains). Furthernore, once renoved _fyom such nechanical |ocking systens,
such equi pment can be freely used by the thief. Because of the great need,
‘numer ous nore sophisticated systens have been devel oped which allow the

LT 5L Tor i St A T P
mny such: SECUPTR SRRHIBE BIETEOH chfipRial R eing SEAEH " ot DBV o1 o1 °1

el ectrical ghaiming dowi thte eqipmenyebuts theley aré hote coneehiehtdh dRvi ce.
For exanple, United State Patent Nos. 4,945, 341, 5,059,948 and 5, 525, 965

show a var i sityationss (fore gxample, emost hgmeawners carg yslikelyato dock dgheisf t he
devi ce are nif ored. Thes st,ems _have significant di sadvan- tages which
imits t Boi AelguiSIanS fDedias). FHFTERBORS concriRmayEh HopL Rt echamica

di stinguish I m a receptacl e
from power k %@éégé@?@,ﬁ@%@%ﬁl}l&ou aggeﬁe%g\a%\réﬁfbf%@é% nce such
power failures, even on a nonentary basis, occur often, such systens

provi de 25 many fal se alarns which may be not only be inconvenient but may

al so cause a securitBecanspanf) the great moedcaumerous |mere gophisticatedn t hei r
TS ey savasiin develishh AL o e’ SAG Pt O
10 electrical equipment. All have their disadvantages, however.

Many of these prior art systems generally detect the
connection of the equipment to an electric receptacle. In particular,
many such security devices and systems have focused on the detection of

15  electrical signals from the main power supply to the electrical device.
For example, United State Patent Nos. 4,945,341, 5,059,948 and
5,525,965 show a variety of systems where changes in the electrical state
of the device are monitored. These systems have significant disadvan-
tages which limits their usefulness.

20

For example, many such systems cannot distinguish power
loss caused by removal of a power cord from a receptacle from power
loss caused by a power outage or power failure. Since such power
failures, even on a momentary basis, occur often, such systems provide

25 many false alarms which may be not only be inconvenient but may also
cause a security company or the Police to be less diligent in their

monitoring of such alarms. Frequent false alarms require that such



systens be reset often. Mreover, such false alarns due to power failures
may occur when the users are not near the equi pnent, causing batteries to

drain, limgi ir future effectiveness. 5 Another ex e device
ﬁb@glﬁsgcg W/@Ac?b/ﬁoﬁi‘

di scl osed i States Patent No. 5,418,521, which issued on 23 My,
1995 to R Read. Read discloses an §<tensi on cord-1ike power cable

i ntended to be used with power tool’s°fo detect and signal their renoval
fromthe cord. In one enbodinent of the Read cable, the nale end thereof
is plugged into an 10 el ectrical socket in a normal_ fashion. The cabl e has
a switch int systemsdbe; reset oftene urMoreovsrotsugh false alarmsc dueRePOWSFe cabl e

al so has an integrated al arm,whi gh sounds when t 0ol is.r ved from
the fenal e SJ@MSJPKYW&CE%M@"' cUSERP AL 1O neﬁht@?)gﬂ“m%ttﬁ | is

pl ugged-in, @ e é.ﬂﬁgt futuf k0sing a circuit which
activates thé%aa g?%%glﬁﬁ&%hgltn er e%%gdl rreneft?ﬂ%{ﬁiebenrerg%)e end of the cable has

a simlar switch to detect renoval of the plug fromthe receptacle. 20

This cable and others like it, though, have magi; lLimtations _which render
t hem unsaS$i sfact ory foAngtheriexamplenis the device diseogeds ir /nited, Statest

el ectrical equi t a comput er, Flah§ly t a ble s . ¢clearly
I ntended to g’é‘%oﬁi@aﬁl’z‘gﬁ@ﬂlﬁ%%%m%??ﬁ%ﬁ&g'ﬁ?ﬁake?‘gmved
fromthe rec | it ' ' L MLy wilp! uggi ng
the cable fr %ﬁ%&ré%g%%ﬁfcgfg'gg?ﬁwﬁ? g?]gregﬁiegta g?s?é :‘néi‘t s sinpler
enbodi nent  whykert tvole to deteet lant-Sighal\Miedd rérhb8al G €O @0PDO 1M ond swit ch
at the nale end of the cabl-e. Mreover, in sone-enbodiments of,

embodiment of the Read cable, the male end thereof is plugged into an

10 electrical socket in a normal fashion. The cable has a switch integrated

into one current slot of the female socket._

_ The cable also has an integrated alarm which sounds when
the tool is removed from the female socket of the cable. The switch is
15 open when the tool is plugged-in, and closes when the tool is removed, -
- closing a circuit which-actiirates the alarm. In another embodiment, the
male end of the cable has a similar switch to detect removal of the plug
from the receptacle.

20 This cable and others like it, though, have many limitations
which render them unsatisfactory for use in a home or office to prevent

theft of electrical equipinen‘t such as a computer.

First, the Read cable is clearly intended to be used only in

25 sitnations where tﬁe tool is far removed from the receptacle (ie. where
the cable is long) since simply unplugging the cable from the receptacie
defeats the alarm, at least in its simpler embodiment where there is no



Read's cable it appears that cutting power to the female end of the cable
(for exanple, by turning off the alarmcontrol swtch near the male end of
the cable aor by turning off the power at the receptacle and nerely 5
cutting thewggépé’mbet ween ‘t he fenal e socket and the al ar n'ic"\'l\ﬁ:"qu”ﬁ%vent

the alarm from sounding. This renders the cabl e usel ess where a determ ned
thief is wlling to chance cutting aditve electrical cord. Moreover, the
switches used in the Read cable, particularly 10 the one used at the male
end, are easily manipul ated or defeated by inserting a thin card, for
exanpl e, betswitch atthesmalecéndofl theheablec ddoredver, intsome enlilsodilents 65

transitory d soun only when the swtches are closed; a thief need only
qui ckly rep?ﬁﬁ%‘flﬁ I?égf?o“/@tpp?%‘@l that cutting: powentaithe fepnalg end ofitberoable e
socket, for { -t h armoff. This mght 15 take a second,
at most. Al s@,é?%}?&}r@m%&%r %Wg&ﬂf“qu%d@%ﬂtﬁi?ép@%ﬁﬂf al arm
wi t hout unpl | 'ﬁrﬁmﬁhﬁlﬁ i S e

aut hori zed p%!gwg_irdqtg%l?)lleq?}gg? W set o ﬁ?ﬁ%fa#?rmmq‘%é W?]tec |n\g%&8§£r 20
tools, at5| eauttingthe icablecbetweencthl femalé soclest dridl thenlap®) twitl kst is first

unpl ugged at _the receptacle. Finally, although there is one enbodi ment of
the Read i nvibgt algpmitam somding. e This\wenders dheecable wsetesshwhepstaem  thi s

switch is eagy for hief to.find, ,renderjng the system usel ess. 25 There
are ot her vg&i}“c' } itb%ﬁfﬁﬁ %ﬁ%&?ﬁ%@@“@”&n@&’{e éﬁ%"ﬂﬁﬁﬂf uggest ed. For
exanple, United States Patent No. 4,680,574 discloses an appliance

anti-theft system which uses tine domain WO O /11580 PCT/ CAOO 00919 -5
reflectrometry to det Moteovenhihe swiecHesnged ififthé Readible, pirticimslyPeen
altered, for_exanple, by cutting. However, such systens are very
the one used at the male end, are easily manipulated or defeated by
inserting a thin card, for example, between the switch and the receptacle.

Also, the alarm is transitory and sounds only when the switches are

-

closed; a thief need only quickly replace the power tool plug with another
plug in the female socket, for example, to shut the alarm off. This might
15 take a second, at most. '

Also, in one embodiment there is no way to deactivate the
alarm without unplugging the cable from the electrical ouﬂet, so even the
authorized power tool user will set off the alarm by switching power

20 tools, at least until the new tool is plugged in, unless the cable is first
unplugged at the receptacle. Finally, although there is one embodiment
of the Read invention which does have a switch to deactivate the system,
this switch is easy for a thief to find, rendering the system useless.

25 There are other very complicated security systems which
have been suggested. For example, United States Patent No. 4,680,574

discloses an appliance anti-theft system which uses time domain



conplicated and expensive. is is 5 There renains, accordingly, a need for
a theft detection systemconveniently formng a power. cord for an

el ectrical A ich has the following elenments: 1. t ] to
detect the g@”%ég?wgf the cord froman electric 10. recé%ﬁggﬁgbhéﬁd al so
possi bly the renoval of at |least a pygtion of the cord from the

el ectrical device (such a cord may havé a female end which the electrica
device is plugged into, or nmay be itself built into the electrical
device); 2. an_integral alarmwhich is activated by renoval of the device
from 15 thereldecirometrye determnine when the leagth of the power eoxbhasbeen 3. a

system for de ctidva{.in thelal rmto all aut hori zed renoval of the cord
fromthe recBPPHEr el UnHXUARCHRY LIHNSm HTRWEYSTy: SUEh SYSICIS; ate; yery,

di stingui sh Sﬁigﬁé ctrical conduction in the cord caused by
renoval fromet rgtcegpélg%gngﬁ}cfgt hat caused by 20 the |ack of source
electricity (for exanple, caused by a power outage); 5. the ability to
detect the cutting of the cord; 6. a mechanical configuration which does
not al | owdmani pul at i onThgre remainsndaceerdinglyclaeneed fonea dheft odstectioh 25 7. a

| ow production cost: Su ry _of. lnvention 01/1158Q PCT/ CA0O0/0Q919 -6
The present PW%?@A’C&FEE’%@MHM%&O& PR gn glegtricgl dgvice whic

has the following elements:

1. the ability to detect the removal of the cord from an electric
10, receptacle, and also possibly the removal of at least a portion of
the cord from the electrical device (such a cord may have a female
end which ﬂ_:é electrical device is plugged into, or may be itself
~ built into the electrical device);
2.  anintegral alarm which is activélted by removal of the device from
15 the cord, or the removal of the cord from the receptacle;
3.  a system for deactivating the alarm to allow authorized removal of
the cord from the receptacle and the device from the cord;
4. the ability to distinguish between a lack of electrical conduction in
the cord caused by removal from the receptacle, and that caused by
20 the lack of source electricity (for example, caused by a power
outage); .
the ability to detect the cutting of the cord;
a mechanical configuration which does not allow manipulation of
the sensing switches of the device; and
25 7. alow production cost;

Summary of Invention

- B



power cord for use with electrical equipnent such as conputers. The power
cord has a typical male plug having first and second current prongs and
.typically @o%iRikesi ng prong for plugging the cord into apchcabmsbrel c
receptacle. It also has a-'second end which may bé-a fermale socket having
first and second current slots and agground slot, fashioned to accept a
~power cord of said electric device. ?he cord integrates two sensors, one of
“which senses the 10 renoval of the cord fromthe receptacle and causes a

f?”?%ﬁtvié;te%é"otﬁi & Rsfo HReaboRPRIMNSSR AT SGraing GlRetTe tel'v‘?cé‘”d
Systom to o dPeoRoid i AR Wi elssfisca) Enfipcof o fs PSRtk el U< ore

communi cat € phiwei bordHasa AypRial WA ﬁg{%‘%aaihgalﬁ§me§bc%hﬁhcﬁ%ﬁwm cation

ceases, thi's being indicative of the ting of the power cord. The first

sensor may qropgs anad typicallypacgromdding prang fore plypgging theecarddindé aphe r od
bei ng attached to a mcroswitch encased within_ 20 the plug. In this

i nstance? t redegtrier xeegptagle.; St alse thas caseqond, gpdewhich may bea femaley st em
whi ch may conpyi a_mgaerocontrol ler Thi od i reci pfqcable between an
ext ended poﬁ#ﬁﬁﬁvﬁﬂgﬁrﬁgﬁ‘i&g@f iy p{slﬂld atgoﬁﬁatsﬁsﬁasb&q i ons t he
rod nechani ggl ' i se. For safety's sake, the
rod is pref (e\traadbdlésﬁgﬁ at %rcz}%vﬂﬁﬁﬁw&%%%erﬁégdl ng plug. WO 01/11580

PCT/ CAOO/ 00919 -7 In one enbodi nent of the invention, the power cord al so
I ncorporates neans for deactjyvating the. alarm:producing abilities of the
cord. This may convenlBgt¢grdpin twe 15eBsory, one; of whiely sgasescthesuch

10 removal of the cord from the receptacle and causes a control system to

sound an alarm, preferably an audio alarm, when the cord is removed.

The other sensor senses removal of the cord from the device sought to be

protected against theft, and similarly causes a control system to sound an

‘alarm. In a preferred embodiment, the control systems communicate

15 with one another, and sound an alarm when such communication ceases,
this being indicative of the cutting of the power cord.

The first sensor may comprises a rod protruding from the

plug, one end of the rod being attached to a microswitch encased within

20 the plug. In this instance, the microswitch is electrically coupled to the
control system, which may comprise a microcontroller. This rod is
reciprocable between an extended position and a retracted position. In

one of these positions the rod mechanically causes the microswitch to
close. For safety’s sake, the rod is preferably sheathed within the

25 grounding plug.



|

as a renote control. 5 . Normally, the electrically-powered conponents of
the power cord draw power fromthe electrical receptacle, but a battery
backup sysivewned d preferably al so be provided to proviga/dxuesose power
when there is a power failure. 10 A sinilar sensor nay be incorporated
into a second end of the cord where4hat end conprises fenale socket
having first and second current slots and a grounding. slot, the socket
fashi oned to be connected to an electrical device. In this case, the

o e Cend or t nat Gad ErioEBhend 8F L MG e R ORI 500
wi thin the spleboratds fldsihe for Bém{va%ﬁ%?. ﬁw%%gi%i@%gfme and

acoustical sensors sensing distances.

Descri ption eérdx Thisway converentiybe abcomplishedsby ahdnfrareecddvice sudhodi ment s

of the invention, but which should not be construed as restricting the-
spirit or s&bpdfﬁﬁﬁﬁﬁﬁnﬁﬁ%ention In-any way: 25 Figure 1 is a schematic
view of the power cord of one enbodinent of the present invention. WO

01/ 11580 +CT/ CAO0/ 00919 -8 Figure 2 is a schematic block wiring di agram of

one embodiment of theusRARY, tE electrically-powered components of the power
cord draw power from the electrical receptacle, but a battery backup
system would preferably also be provided to provide back-up power when
_there is a power failure.
10 _ : _ . _
A similar sensor maybe incorporated into a second end of
- the cord where that end comprises female socket having first and second
current slots and a grounding slot, the socket fashioned to be connected
to an electridal device. In this case, the second sensor comprises a
15 second rod protruding from the female socket and a first end of the
second rod is attached to a microswitch encased within the socket.

Of course, other types of sensors, like optical and acoustical

- sensors sensing distances may be utilized.

20 . | S S
Brief Description of Drawings = . |
In drawings which illustrate specific embodiments of the
~ invention, but which should not be construed as restricting the spirit or
scope of the invention in any way: .
25

Figure 1 is a schematic view of the power cord of one

embodiment of the present invention.



Figure 3a is a cross-sectional schematic view of the male 5 plug portion
of the cord shown in Figure 1. Figure 3b is an end view of the male plug
.portion ofwhhpe@'d shown in Figure 1. 10 Figure 4a i s pcpcAmmegect i onal
schematic view of the fermal.e plug portion of the cord shown in Figure 1.
Figure 4b is an end view of the femgl e plug portion of the cord shown in
Figure 1. 15 Description Referring to Figure 1, a power cord nmade in
"accordance with one enbodi ment of the invention, denoted generally by the

nuneral 10, has, raII .a first end nd a.secend end 34, First end
12 20 conpri ses a ma ?f% ?o?aﬁ%%tﬁ :léoglf) i‘ﬂﬁgr %eg??l C

receptacl e 9&?0 nd 14 may conprise a socket 18 fashi oned
to accomm %Hei pl ue%%% x?he power cord of an electrical device. In
25 this rranner cord 10 acts as an extension cord. In the case of sone

other cor “‘S'C“ ace Higare Ahgata 0ts-secriopsl SAEMAIIG view ek i MAlS 01/ 11580
ot her conputer case -

PCr / CAOQ 009 -9, to i ch %c ower . c&rd i s typ| cally connected, cord 10
may be f ?jg’&/\@‘ @}qun M E3gRe 1vely, second end 14 may sinply

be wred dlrectly into an electrical device, cord 10 thereby formng the
el ectrical device's own power cord. First end 12 is typically connected to

second 5 end 14 by Figiaerasl iFMiend viewl of tie maleplug artioaadf the cord
shown in Figure 1.

10 Figure 4a is a cross-sectional schematic view of the female
plug portion of the cord shown in Figure 1.

Figure 4b is an end view of the female plug pornon of the
cord shown in Figure 1.
15
Description
- Referring to Figure 1, a power cord made in accordance with
one embodiment of the invention, denoted generally by the numeral 10,
has, generally, a first end 12 and a second end 14. First end 12
20 comprises a male plug 16 for plugging cord 10 into an electric receptacle
(not shown).

Second end 14 may comprise a socket 18 fashioned to

accommodate male plug 16 of the power cord of an electrical device. In

25 this manner, cord 10 acts as an extension cord. In the case of some
equipment which has other types of power prongs, such as a computer
CPU or other computer case which might have a recessed male connector



Mal e plug 16 has typical first and second power prongs 20a, 20b, and may
have a grounding prong 22. Plug 16 is generally fashioned to plug into a
typi cal el aghpisfisdeccept acl e. Femal e socket 18 has corre Icraqaooobomy fir st
and second slots 30a, 30b and may have a grounding slot 32 (Figures 4a and
4b). Cosely associated with each of gnele plug 16 and female socket 18 are
sensors which sense either that a plugged in cord has been 15 unpl ugged

fromthe receptacle, or that the electrical device has been unpl ugged from’

f-emal e socket . of cord 10 (where the cord has a I t _and acts
as an extenstPc??‘r'E'E rHPOWEE CORG 28 gﬂ?lﬁali}bcﬂ% ncor&i@%y&esfa%ﬁﬁ% fromthe
devi ce (wher _ A {1 BEmativ By Es Wel'i]E mﬁwrw’ se
render ed ino%egg{%%e‘:é@'vwie I't }éls)p’sﬁer?r:ﬁ’flgvﬁdjghec?%lﬁ@ gkAC evel
across pl ug difectlyoindéagr ¢leoricah debive, vord 100thetebyn forngag cthe telectricadt hod i s
unreliable since it is inportant_for cord 10 to function even during power
out ages. 25 devicelsosen powehsoedorEirstrend 12 ds typieslhinconmactedstpsgoomdcated in

nature than siyple electric tectors. Two possihl e options are to use
ei t her opﬁic‘?}}m cm ﬁ&§§md§sﬁgﬁgc¥i§aﬁg§ hi ne when plug 16

filial 11 WO 01/11580 PCTI CAOO/ 00919 -10- or socket 18 is separated from
Its connection. Such active detectors have disadvantages, however, when

conpared to the passi Wpalegsltig16dels typivab first alidssecond pober prongs 20% t hey
consunme nuch nore power than  nechanical sensors. Also, these systens can
be easily de2Giptand mhy haveaggrounding prosg 22, Plugnl6 i genesallyifashianeds, so in
a preferred t%"gﬁ%' into a typical electric receptacle. Female socket 18 has corre-

10 sponding first and second slots 30a, 30b and may have a grounding slot
32 (Figures 4a and 4b).

Closely associated with each of male plug 16 and female

socket 18 are sensors which sense either that a plugged-in cord has been

15 unplugged from the receptacle, or that the electrical device has been
unplugged from female socket 18 of cord 10 (where the cord has a
female socket and acts as an extension cord), or that cord 10 has been
otherwise removed from the device (where cord 10 forms the device’s

own power cord), or otherwise rendered inoperative.

20 o : .

While it is simple to check for the AC level across plug 16
to determine whether cord 10 is unplugged, this method is unreliable
since it is important for cord 10 to function even during power outages.

25 . The sensors, therefore, must be somewhat more sophisticated

in nature than simple electrical detectors. - Two possible options are to
use either optical or acoustic distance sensors to determine when plug 16



mechani cal sensors (as shown in Figures 3a and 3b, and 4a and 4b) are
used. Figures 3a and 3b illustrate a preferred sensor arrangenent 10 for

.use in assghplidsgn Wth plug 16 of cord 10. In this arrapgeoXieioosns
mechani cal mcroswitch 34 i's encased within plug 16 of cord 10. An

electrically-insulated rod 38 is a_tg ched to the actuator of mcroswitch 34
by a spring 36. Rod 38 protrudes outwardly fromthe interior of plug 16,
per haps through one of prongs 20a, or 20b, but preferably through 15

di 22..Rod 38 i ' bl e. bet t 11
ot ended pot Pocket 1838 Sepanptcl Eiop s GoAnodtiont ShGleciiVe fifttordiue 10,
Ction iR ! ! . \ ! q
S into | ¢ <sHiagRe BOWELEr Sthert O T PtV cchaticates 10
recept acl esgéiops ldigdassed below, sirde Hicy! chmsudiy mredlnimeoredpoweptharki | | ed in

the art that when plug 16 of cord 10 is plugged into such a receptacle,
the outer emechinicabisgBorsl Alsesthese systems dande edsilyrdefeated f a Rod 38

is pushed ipto.pluyg.16, intq it retracted position, en pl 16 is
pl ugged Pnt B eaeb‘b[ff%@ ! ‘W&‘t Mdetectarsy 59 W&,PTEFQIT%&vﬁ ofs open.

oxt ented pobtoeRBRERY Ko, AL ASm i RAAS, 5 a8 S, APk RAEINRS 17
poi nt, whi cfjggeed not be its WO 01/11580 PCT/ CACO 00919 -11- entirely

extended position, mcroswitch .34 closes. Preferably, this predeterm ned
position is reached before plug 16. is renoved entirely fromthe

bl ug 16 and the recoigures dnandch NEIstate & MARGIS! SHMOr ATCEBSEhpor od
Wth. THE OBhY wéBn W8ickiaNch WBMgd 18%1°653*169 In this arrangement, a
mechanical microswitch 34 is encased within plug 16 of cord 10. An
electrically-insulated rod 38 is attached to the actuator of microswitch 34
by a spring 36. Rod 38 protrudes outwardly from the interior of plug 16,
perhaps through one of prongs 20a, or 20b, but preferably through
15 grounding prong 22. Rod 38 is reciprocable between two positions, an
extended position, in which microswitch 34 is closed, and a retracted
- position, in which microswitch 34 is open. Spring 36 normally biases

rod 38 into its extended position.

20 It is well known that electric receptacles have back portions.
It will be appreciated by those skilled in the art that when plug 16 of cord

10 is plugged into such a receptacle, the outer end of rod 38 collides with

the back of the receptacle. Rod 38 is pushed into plug 16, into its
retracted position, when plug 16 is plugged into the receptacle. In this

25 position, microswitch 34 is open. When plug 16 is removed from the
 receptacle, rod 38 is urged into its extended position by spring 36, and

when rod 38 comes to a predetermined point, which need not be its



woul d be to renove the receptacle, which is time consum ng and dangerous.
As will be appreciated, the closing and opening of mcroswi- 10 tch. 34
provi des aR.QpPAkdUNity to send signals concerning the stereaodoosp ug 16,
and cord 10, to a control system as discussed below. Figures 4a and 4b .
illustrates a preferred sensor arrangenent for use in association with
femal e socket 18 of cord 10. This is a simlar 15 arrangenent to. that
descri bed above relating to plug 16. A second microswitch 40 is encased

I cr oswi tch oSS} Ry PesfioR gmicrositsR SAcdBSe . PRGRRYT .~
ext ended Blsﬁt%.ﬁéﬁe?mﬁﬁedw?%gﬁﬁf% 1 gEdCHoR, Befpre g T 1E Tl ¥ i, o

posi tion, ingehi ¢he Tecéptattet &) that hScardesr sof sigil#i2 deviceedamobibeses rod
44 into its extended position. Again, it will be a parent that rod 44 may

be pushed baplaced rhetweenkplugld6byndhther zeeepsaclen 9y the) rode CABORE cord of
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preferably c oﬁy the action of rod 44 before socket 18 is entirely
unconnected Tr the device's power cord. It is of course preferable that
t he sensor rods be connected 5 to the gr ound Iine, and that the swtches

used are be el ectrical ul at ed, hat. no el ectrical danger Ls
presented by the systeﬁﬁywéﬁg cét tlg oPEnme RN springs

on the sige of Lher84RE %P opPSriMit o send signals concerning the state of

plug 16, and cord 10, to a control system, as discussed below.

Figures. 4a and 4b illustrates a preferred sensor arrangement

for use in association with female socket 18 of cord 10. This is a similar

15 arrangement to that described above relating to plug 16. A second

microswitch 40 is encased within socket 18 of cord 10. A rod 44 is

“attached to the actuator of microswitch 40 by a spring 42. - Rod 44

protrudes outwardly from the interior of socket 18. Rod 44 is reciproc-

able between two positions, an extended position, in which microswitch

20 40 is closed, and a retracted position, in which microswitch 40 is open.
Spring 42 normally biases rod 44 into its extended position.

Again, it will be apparent that rod 44 may be pushed back

into socket 18 by the face of the plug on the power cord of the electrical

25 device sought to be protected. In its retracted position, rod 44 opens
~ microswitch 40. When socket 18 is unconnected from the electrical

device, rod 44 moves to its extended position, closing microswitch 40.



are depressed by the socket walls and activated by the prongs renoval, are
well known to practitioners of the art. Additional configurations are 10
ossi bl e, such as sensors on the power prongs thensel ves, ot
{)hought t o WROI4L58Rs £ j cj ent, - being nore easily defeated orPCEI})ErAeO% alngger ous.
As noted above, the respective mcrosw tches conmuni cate their status to a
control system by closing sone eleCt¥™T circuit. The 15 transm ssion of
these electrical "alarn signals may be acconplished either along the
power cord's existing wres, or along added signal  carrying means such as
addi ti onal vAgain, micfoswditchodd iscpeferablyclosed by the estion of vod A4 bhefore
enbodi nent, control ,syste 24, 26 (Eigure 1) ,are, electrically coupled to
t he sensors,sogket 18 ds sn@r%?&mcynpﬁ om the dpviee’s POWErKIg: 13
respectively. Specifically, control system 24 is connected to receive
signals fromthe sensor containing mcroswitch 34, and control system 26

receives signals di regﬁisyoféMséfmef&aswmﬂmﬁ@heﬁm rode 'seseoitfectédch 40.
Figure 2 is a wiring diagram show ng the conponents of the system of the

pr ef er r eds enfoatie protnd Wbe Dind diaheswitcheonsabae ba dectpoallyrinsulatedng
an.alarmsignal. fromits respective sensqr, . control téstems 24, ﬁG '
al arns

activate an 0 thakno electriagl danges in,prasenied by the sysism. PEMQGhani
are used (as_shown in. the wring di - f . Fi e | ted into
each of cont JGHSOLS; SPChasrpdsof Waﬁﬁgﬁ%&’gu&? ﬁﬂ@@foﬁ%ﬁmr K,
using a sinp &gﬂa e hd activated by the peomsl Remievdlei ng
bypassed by é@pa at |%ge%%\ttﬁ% Egclgtaﬁgiﬁ ?trlon%c t?]e pv(;ywer 9\A rlgs% by splitting
t he power cogm well known twptaotitioners ofthebart. sAdditipnbl ecnfigurations aeg e pl ug,
destroying. the alarm at one end,

16J possible, such as sensors on the power prongs themselves, but are not

thought to be as efficient, being more easily defeated or more dangerous.

As noted above, the respective microswitches communicate

‘their status to a control system by closing some electric circuit. The

15 transmission of these electrical "alarm" signals may be accomplished
either along the power cord’s existing wires, or along added signal
carrying means such as additional wires or fiber-optical cables (not

shown).

200 In one embodiment, control systems 24, 26 (Figure 1) are
electrically coupled to the sensors, and are preferably proximate pllig 16
and socket 18 respectively. Specifically, control system 24 is connected
to receive signals from the sensor containing microswitch 34, and control
system 26 receives signals directly from the sensor containing microsw-

25 itch 40. Figure 2 is a wiring diagrani showing the components of the
system of the preferred embodiment. |



depending on the signalling systemused. 10 The al arm si gnal produced by
the alarns associated wth -cord 10 may be any traditional acoustic,

el ect roni cywogYiafdss omagnetic or optical signal. However, péichdonbsabeseen
that it may be favourable for the alarmto be a two-tone acousti cal
signal . Such a signal can be easily 135 detected by not only a human al arm
noni tor but also by an existing general security system or an autodialler
programmed to dial a security conpany or the Police.. Al so, such an audio.

T s o D AR e IR g 1
sel f-cont ai Ragdtdl sPstenis P4l f@a&l'ﬁ?vité%ﬂ ilaPﬁ? Ahﬁhgfeoﬂgnﬁomﬁ?%ebfseﬂsed Wi th

di fferent pieces of equi pnent It Is fashioned as an extension’ cord or

conput er pobat prefetablyPtwberaimy are assd (s shovre i the! witing diégrane ofbl e to
comll, municate directly with one another indicating to. each other the

status of 2Figuke 2hsonecintegratadiintareaghrof comtre) systemes ¢éy 3610Whilenat si npl y

b tt ' i.d ti tir e 5. . 01/ 1158Q .PCT/ CA00/.00919 - 14-
'n the pSer S alh SFStemt vl Srotko WihE A Himple separats, BIriDg sySEM.dbst em act o

o e Ly ene 6 ol Sipatod 1) SRR WPl BT 0
a vol tage r ¢lgspatver wirss byaspliting iiie powed copdUbg cultiag die borl) ¢r ¥p and
sl ave nmodul e 48 may contain, respective- |y, an alarmanplifier circuit 52,
62, battery siyaplyupreakiogi the, male glyg, destroying the alarm at one end,
depending on the signalling system used.
10 - |
The alarm signal produced by the alarms associated with
cord 10 may be any traditional acoustic, electronic, electromagnetic or
optical signal. However, it is foreseen that it may be favourable for the
alarm to be a two-tone acoustical signal. Such a signal can be easily
15 detected by not only a human alarm monitor but also by an existing
general security' sysi:em, or an autodialler programmed to dial a security
company or the Police. Also, .such an audiq_ alarni would be noticed by
the prospective thief, tending 'to discourage the theft. Again, any alarms
associated with cord 10 are preferably self-contained within cord 10
20 itself, so that cord 10 can be used with different pieces of equipment if

it is fashioned as an extension cord or computer power cord.

Prefe_rabl_y, control systems 24 and 26 are able to com-

municate directly with oné another indicaﬁng to each oth_er the status of

25 thé respective ends of cord 10, so that cord 10 cannot simply be cut to
avoid activating the alarms. |




al arm acoustic emtters 58, 68, and mcrocontrollers 56, 66 for central
processing. Preferably, mcrocontrollers 56, 66 constantly nonitor the
Aactivati onygi@glifssef the local sensor by receiving el ectrpcaicasi@onl s from
the 10 associ ated m croswitches 34, 40 and generate alarmtones through
emtters 58, 68, when necessary. Injghe preferred enbodi nent, signals are
sent between the mcrocontrollers over control lines 72, 74 as serial
conmmuni cations to let 15 each know of the others' state and to confirmthe

f th | t tr Ol I '
oot orred si noe i 11 db ey Bregped-hpbSimetir of SRR d FEMAE 2 BHE 11 ne anc
|nject a Se&é&hlsggﬂéin ac&“ﬁ.@ a”Bi&%' %‘5 il t4&rﬁﬁ§ H¥2GiHeE: st 4341abd) €CtI Ng a

repI acenent VO were cor e conmmuni cations all ow t he

activation fiodife 48; hPaiwar pg Jy icheunitey i503twhichahagi typivallyeinstude £ut ting
the cabl e causes signals to e | ost between the mcrocontrol lers and al so
activates ttrensfgmens aafectifier andsa volage zegwlator; o pravided dnt poeit ed

Tl bl i 8 AT S RRRAGE, ™ 1
ST SV N B8 0 g b S
or the al ar gRgmCacaUstie’ emittere /983168, cdnd nhbﬁ)coh%nbﬂﬁSS Sﬁef@r

mani pul ated by infrared or radi 0 S|gnals roma hand-held device in the
form of a rproxessingnt meerahly,ennamomnpllevs §6mﬁﬁeconsmmkynmmutor db&

activating a cirguit m Io ed Fayour.ah] se vari ous
t asks of '? h@ﬁ%ﬁ@c’t"?@gfé@ﬁiﬁ’?ﬂﬁ sensdr recen?ing electrical sif om the

10 associated microswitches 34, 40 and generate alarm tones through

emitters 58, 68, when necessary.

In the preferred embodiment, signals are sent between the

microcontrollers over control lines 72, 74 as serial communications to let

15 each know of the others’ state and to confirm the presence of the opposite

control system. Serial communications are preferred since it is very

-difficult to access the communications line and inject a serial signal,

much more difficult, for example, than injecting a replacement voltage,

say, were cord 10 cut. These communications allow the activation of

20 both alarms by the activation of either sensor. Cutting the cable causes

signals to be lost between the microcontrollers and also activates the
alarms at both ends.

The alarm system may be activated (armed and deactivated
25 by alocking system 70 which communicates with the microcontrollers via
signal lines 76, 74 as shown in Figure 2. This locking system 70 may

be manipulated via serial communications with a computer, which may



systens 24,26 may be net by an existing mcrocontroller, nanely, the PIC
16C54 m crocontrol |l er produced by Mcrochip Technology Inc. This
- mcrocontroller consunmes little current yet is capable of bpg a 10 .
4kHz al arm &ﬂ@@liﬁﬁi |l e at the sanme tinme handling the necels’glzggoﬁ@gllgc

functi ons and asynchronous communi caﬁ%on. It wll be appreciated by those
skilled in the art that other simlafYmM crocontrollers exist which could
suitably be enployed, and it will also be appreciated that simlarly-
functioning mcrocontrollers will evolve fromthese currently existing 15
ones whi ch wbel a glortable dommiter o the alarmedecomputesddiAltesnativelyhdae control

mechani sns, thi,s mcrocontro]ler _ onpki sh, ot het, task I ch m ght be
desired in siRGKIBE SYSIGM May ?WW@X Hyaged O T "?ﬂ@ﬁ%‘?@lq’er can
produce two-ton 110,220 = . PX REELE . t he

al arm of f fo&lgﬁﬁﬂgwggwagfﬁbﬁém{%??@@ﬁéeé (Iﬁé %@gﬁg’dtﬁs&@@%n
battery life _fhaﬁﬁg] ko &iwﬂiﬁngp&bﬁbuftr talled Be \waiplové when cord 10 is

pl ugged i n, g}lé fromthe abatteri es vvhenﬂtﬂ%;ere is nop pj(,)wer. It can al so be

progranmmefi to continue to sound an alarmeven after the al arm generating
event has subsided (ie., 25 even after fhe el ectrical ed

device is pl
back in). wo 01/ 11580 Favpurably, Jbese) varigus, tasks of rF@E%@EH&Hf?gt he

al arm can be eactd ed" ' . ] [ p i cal
ey, o combi NEHEOR 242k ey Bl K3, of ekifing TiidoohBOlis Sl DS Y
electrical , plEet5CSH5ARPSESNtES lerPbitedd By Mieroctip Iechfiology laé] Thig her eof .
For exanple, the user mght 5 have a renote control fromwhich an infrared
si gnal can benispovontller consuinesrlittlei cirrenu lyet @3 capableaof gemeratingaa e si gnal
to the mcrocontroll- ers to, disab)Je the alarm&i\hil it is enfrally
conveni ed® t dkHzecalarmopulse while at the same time handling the necessa(?ry ogic

functions and asynchronous communication. It will be appreciated by

those skilled in the art that other similar microcontrollers exist which

could suitably be employed, and it will also be appreciated that similarly-
, functioning microcontrollers will evolve from these currently’ existing
15 - ones which will also be likely to be utilized.

In addition to these control mechanisms, this microcontroller
may accomplish other tasks which might be desired in such a security
system. For exaﬁple, this microcontroller can produce two-tone audio

20 alarms. It can also be programmed to shut the alarm off for a period,
then re-start after this period, to save on battery life. It can also draw
power from the power line when cord 10 is plugged in, and from the
batteries when there is no power. It can also be programmed to continue
to sound an alarm even after the alarm-generating event has subsided (ie.

25 even after the electrical device is plugged back in).



held interface, it would also be conveniently possible to use a conputer

as an interface where cord 10 is the conputer power cord. 10 O course,
those skil kasgtiiissphe art will appreciate that other m croreabe/aioiers ot her
than this one, or control circuits mght be suitably enployed. 15 As w |l
~be apparent to those skilled in theggt in the I'ight of the foregoing
disclosure, many alterations and nodifications are possible in the
practice of this invention without departing fromthe spirit or scope

| nventi on courd bo. i il BASEEGHE sESRimbRt. P SRS et 'edeiadld' | "Gi 20°

devi ces couly HGafieHIBE theans itladingb#iphysicst ke, a ¢oAbIAAIGY Mckoforany  one

of them The“inventi'on could also be integrated into other electrical
equi prent t yani elettrical sighabiprovidedpby eaceustic, kelestricgl, electromagnetic foxr

“exanmple. 25 Further, the power cord, coyld be conbined with an el ectrical
devi ce, almawmpom&mpfp exaple, tbe yagr might

as @pie
o b 1550 P HATR BB, Sbfirbl Him Whi 5 infR Hanal RRE O B2 oy e
det ect ed by recdivePWhic wobld pEORide dndhptbpfibtel ighald6'the $nicPocdtitedll-t he cord

Is attached. This nmay occur by detection of the electronic, acoustic,
el ect r omagners ¢o disabje thecdlarml aWhils ifrislgenstatlyetconmvenient|to diseiachamby be
equi pped with a "shut-down" 5 system an alarmsystem or both. The

shut - down s;l@!@m nittwouldralse he conyenientiyopossihie ipiuss HEOMPYLAT) ar m

signal, and. the@?&géeev&%e%ﬁg&*&ﬁrﬁge&lﬂfﬁt&)i}o&%gmo?a di sabling itself -

or refusi ngalS

10
Of course, those skilled in the art will appreciate that other
microcontrollers other than this one, or control circuits might be suitably
employed.
15 : As will be apparent to those skilled in the art in the light of

the foregoing disclosure, many alterations and modifications are possible
in the practice of this invention without departing from the spirit or scope
thereof. For example, it will be clear to those skilled in the art that the
invention could be implemented in a power bar into which a plurality of
20 devices could be plugged, the alarm being set off upon removal of any
one of them. The invention could also be integrated into other electrical
equipment typically used with computers, like surge protectors, for

example.

25 Further, the power cord could be combined with an electrical
device, as described earlier, the combined power cord and device

comprising a more complete theft-deterrent system. In combination,



system may activate an alarmstate of its own. Such a state could be

mai ntai ned until itself deactivated, or until the power cord al arm has been
10 deacti vaiyehiaisde t hi s enmbodi ment, an al arm si gnal nmay ECTACAMO091Y
signalled to the electrical device by. either of control systenms 24, 26,
signalling the electrical device to. gpter an alarmstate, or a shut-down
state. 1 1 15 In one enbodi nent of the invention, the power cord is
integrated into the electrical device. In a further preferred enbodi nent,
one or both gf c r . b | hEChdt¥ctb@ B hjit 0 t he
el ectrical d&?&%&s&‘ﬁ@?&?ﬁ%‘@o&gﬂﬁﬁw ;'/’gt%ém as %ﬁ%ﬁgng arm

activation/d Vi fhieneleBiital deVictaeowHichothe, cortics atapked)f THie mayention
is to be construed in accordance with the substance defined by the

fol | owi ng cl eteus. byl détettion ofithe elactagic Pavustioplbotromagnetic wraptical CLAI VED
IS: 1. An electrical power cord for deterring theft,of..an,elecirical device
conprising: A&lArg sig ﬁEMFﬂs‘ierYéceaWI W@@%Wﬂ%f&‘ﬁfé% second
prongs, sai. g pl ' P ' ' oW €
recept acl g; gizﬁ,e@, gg@éﬂ%@dﬁ%@b%@“&%ﬁeﬁgﬁ@%SHS%W ceﬂ; c) an
el ectrical | yyf0géviet updn-déteetico® dfdhé ialarns dighab) aad tinel devicd mapaakel end; d)
a first sensor proxinmate said plug for sensing renoval of said plug

further action such as disabling itself or refusing to operate. The alarm

system may activate an alarm state of its own. Such a state could be

maintained until itself deactivated, or until the power cord alarm has been

10 deactivated. In this embodiment, an alarm signal may be directly
signalled to the electrical device by either of control systems 24, 26,

signalling the electrical device to enter an alarm state, or a shut-down

state.

15 = In one embodiment of the invention, the power cord is
integrated intb the electrical device. In a further preferred embodiment,

- one or both of control systems 24, 26 may be directly integrated into the
electrical device as the device’s own control system, as may the alarm

activation/deactivation means..

Accordingly, the scope of the invention is to be construed in
accordance with the substance defined by the following claims.



10 fromsaid receptacle, said first sensor providing an alarmsignal when
said plug is renoved fromsaid receptacle; e) a second sensor pI’OXI mat e

.said secon r sensing removal of said power cord §
el ectrical %82)3{;%:5%6) sai d second sensor providing an al ar m Sl gaﬁq when sai d

power cord is renoved from 15 said gew ce; f) a first control system
electrically associated with said 'f; St sensor, said first control system
"activating an al armupon recei pt of said al arm signal fromsaid first
sensor; g) a second contraol stemelectrically associated with said second
20 sensor, WHALE dé system act | vat| ng an alarm upon recei pt of

said alarm gi gna fro second I ec rica omTuni cations
nmeans connett ed gjaPﬁwﬂ Fg'fd g“%&)ﬂf?ﬂl ‘FB? carrying

communi cat i ons sé 5‘#5 roduced by each of said control systens bet ween
said control 111i 111111111 111111111CLlL

MS 111111 Oldﬁi:&%h ﬁﬁ@ﬁg@ﬁﬂeﬁlﬂg@hﬂvmgrﬁmtmrseccaﬁdpmngs cord as

claimed in cI aim1 wherein said plug as a grounding prong and wher ei n: a)
said fir8t sensosald@h;gfasbmnsdrmrbﬁpm intoraityipacplielestricaecepsaclg; b) a

first end o saldrod ttac to a oswi t.ch encased within 5 said
plug; c) sahi m%?ﬁ%‘m FQHB? d?lFltEaﬁall i‘?ﬁiﬂ §3¢ai d first control

system angy  an electrically-conducting cable connecting said plug and said
second end; .
d)  a first sensor proximate said plug for sensing removal of said plug
10 from said receptacle, said first sensor providing an alarm signal
when said plug is removed from said receptacle;

e) a second sensor proximate said second end for sensing removal of
said power cord from said electrical device, said second sensor
providing an alarm signal when said power cord is removed from

15 - said device;

f)  a first control system electrically associated with said first sensor,
said first control system activating an alarm upon receipt of said
alarm signal from said first sensor;

g) a second control system electrically associated with said second

20 sensor, said second control system activating an alarm upon receipt
of said alarm signal from said second sensor; and

h) electrical communications means connected between said first and
second control systems for carrying communications signals
produced by each of said control systems between said control

25 systems.
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d) said rod is reciprocabl e between an extended position and a retracted
posi tion, the rod when in one of said positions closing 10 said

m croswi tch, }#%helectrical power cord as clained in cl ggein said
first rod‘m"g’ hed within said grounding plug. 15 4. lﬁlr]l. éﬁectncal

power cord as clained in claim3 Whﬁ ein said first rod is normally biased
I nto said extended position by a sp and wherein said rod closes said .
m croswitch when in said extended p05|t|on t her eby closing an electrical
circuit and providin '

| ar m si gnal tos Qn stem An
el ectrical Bewer Adbg CE’S"@IP&WFEOFQ @A\%Sf”émﬁ %%m sad p ?%d is
pushed into |ts retr ! said plug is plugged into said
receptacl e. w&gfé)ﬁé#%ﬁgord as clai ned in claiml wherein
sai d control sy & 2 First fed p Promn g ;d
conmmuni catlo S giiigﬁé%btlﬂﬁtvg%%lil%o PCTJCAQO/ 00919 - 20 7IﬁAn el ectric
power cord &) cl aifiwst end oflsaidréd ishattachedetach microsavitth envasedwithint ens

conprises a m crocontrol | er or other .integrated circuits electrically
coupl ed o said said P& t ch and to said alarm each micro- controller

programmed tQ acc Al Ak
response to“aid @‘B@fﬂiﬁr g‘g %ﬁ%&%@% Cs})a%d'eﬁg |cg’n l@g@é@hs signal s
to the other of ggjd mcroprocessors 8. An eI ectric power cord as clained
in claim7 further corrprlsmg

d) said rod is reciprocable between an extended position and a

N

_ retracted position, the rod when in one of said positions closing

10 said microswitch.

3.  An electrical power cord as claimed in claim 2 wherein said first
rod is sheathed within said grounding plug.

15 4.  An electrical -powei' cord as claimed in claim 3 wherein said first
rod is normally biased into said extended position by a spring, and
wherein said rod closes said microswitch when in said extended position,
thereby closing an electrical circuit and providing an alarm signal to said
control syStem.

20 _ . _ . :

5.  An electrical power cord as claimed in claim 4 wherein said first
rod is pushed into its retracted position when said plug is plugged into
said receptacle.

25 6. Anelectrical power cord as claimed in claim 1 wherein said control

systems activate an' alarm upon interruption of said communications

signals.

L
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means for disabling the function of said control systens, preventing said
10 alarmfrom being activated by said mcrocontroller. 9. An electric power
.cord as cl ai .o claim8 wherein electrically- powered,, s of said
cord draw g’&ﬁ’glgﬂwom said receptacle. 15 10. An electri cpggﬁmg?d?@%d as
claimed in claim9 further conprisigg a battery backup system capabl e of
powering said conponents in the ab$entce of power fromsaid receptacle. 11.
“An electric power cord as clainmed in claim10 wherein said alarm 20 is an
audio signal. 12. An electric power cord as clained in claim?7 wherein said
nm cr ocont r ol er sAaelpetricepawer coxd asclzimed dn slaim 6 ovhereipeachiobsridy

M crochip Technology Inc. 25.13. An electri.cal power .cord ag clalnmed in
Cl ai m 1 e COROL STAIet8 SoRPTIER A SBiGEPS CLLOLET b e JOBEEBN AT st and

second curr RS seltl ULl | L) | 01/ 11590
PCT/ CAOO0/ 00 %ﬁé@i’s:ﬁa@ﬂgﬂnﬂ& Ar?!gl]asl*dg#&dsﬂat#% aglgc e%d'l#g'llsﬁr%ﬁnéaﬁ%m%oconnect ed
to said el ecohtroller progtartmed4to Acceptesdid ialadm peigmal amd doasctiviatd &@d i n
claim 13 wherein: 5 a) said second sensor conprises a second rod protruding

fromsai § falarm dngespense i9) saidfsignal, and programmecd ¢ors¢nd wperationalached to

a mcroswitch encase i,t hi o sai.d
status si [ to\'\the other of salstf)

cket :
MICréprocessors.

8.  An electric power cord as claimed in claim 7 further comprising
means for disabling the function of said control systems, preventing said
10 alarm from being activated by said microcontroller. |

9.  An electric power cord as claimed in claim 8 wherein electrically-

powered components of said cord draw power from said receptacle.

15 10. An electric power cord as claimed in claim 9 further comprising a
battery backup system capable of powering said components in the
absence of power from said receptacle.

11. An electric power cord as claimed in claim 10 wherein said alarm
20 is an audio signal.

12. An electric power cord as claimed in claim 7 wherein said
microcontrollers comprise the PIC16C54 microcontroller produced by
Microchip Technology Inc.

25
13. Anelectrical power cord as claimed in claim 1 wherein said second

end comprises a female socket having first and second current slots and

—
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c) said mecr

oswtch is electrically coupled to said second contr ol

10

system and d) said second rod is reciprocabl e between an extended position

and a retr%‘gﬂlégsition. 15. An el ectrical power cord aﬁﬁ'ﬁ% d

14 wherein sal

position by

when in said
second contr
15 wherein s
said power c
electrical p
first and se
electrical p
first and se
11112 11111

el ectrical p
integrated i
clainmed in ¢
said electri
wher ei n one

provi di ng an

second rod is normally biased into sail

in claim

ed

a spring, and wherein sa,d. rod activates said mcrosw tch

extended position, théreby providing an al arm signal
ol system 16. An electrical power cord. as clainmed in
aid 20 second rod is pushed into its retracted_ position
& groymding; slet.qsajd secket fashigped to hp&omcqedetmasf) eleetrical
%er cord as clained in claim1l wherein at |east one o
8f%%ensors is an opti cal distance sensor. 25 18. An
ower cord as clainmed in claiml1l wherein at |east one o
cond sensors is an acoustical distance sensor. 1111111
i14.* ~An Elettridal \POwET/ dordH3 claiméd dn cREM 93 whedeint9. An
ower. cord as claimed in c]aim6 wherein said second en
#o s8aid secend sensor gemprises a0secondgodcpratouding frem said
| ai m gg erekn . said 5 control systens are integrated
e(;p%igs

cal d k?t’An el ectrical power cord as clained in

to said

claim
when

17. An
f said

f said
NEREN

dis
d as
into
claim®6

) bogfﬁrseén& O dafcPsticontl rod S8 atticidd to’ & nficPokvitct Sidased! ar m

audi bl'e signal.

within said socket;

~¢)  said microswitch is electrically coupled to said second control

10

15

20

25

system; and
d)  said second rod is reciprocable between an extended position and
a retracted position.

15. An electrical power cord as claimed in claim 14 wherein said
second rod is normally biased into said extended position by a spring,
and wherein said.rod activates said microswitch when in said extended

position, thereby providing an alarm signal to said second control system.

16.  An electrical power cord as claimed in claim 15 wherein said
second rod is pushed into its retracted position when said power cord of
said device is plugged into said female socket.

17. An electrical power cord as claimed in claim 1 wherein at least one

of said first and second sensors is an optical distance sensor.

18. An electrical power cord as claimed in claim 1 wherein at least one
of said first and second sensors is an acoustical distance sensor.
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10 22. An electrical power cord as clainmed in claim®6 wherein one or both
of said control systens activate an optical .alarm providing an optical
-si gnal det‘gstoﬁgllsgo by a central alarmsystem 15 23. An eb&GELdofoddie POVEr
cord as clarned 1n claim®6 wherein one or both of said control systens
activate an el ectromagnetic alarm_ Qﬁo_vi ding an el ectromagnetic signal
detectable by a central alarmsystem 24. An electrical power cord as
clainmed in claim1 wherein said power 20 cord conprises a power bar. 25.
in

An el ectric poyer .cqor.d as cl ai 1 in claim 13. rein.saj. ngors

the mal e pl Eé engg&lﬁ%?p&?‘ﬁ%‘? cﬁa ?r}f' 5?# mé]g:‘é@iwﬁ?re[lﬁgm%pgﬁﬁ&

connect or, .%lﬁﬁé ' ' 3l emal e socket end 25 detect the
presence of e@?tl er dge%%ﬁoﬁgi%g%c?lg? gé\ﬁng%°e connect or.
freerrerrerrrrrrrra MirJrririrll W 01/11580 PCT/ CAOO 00919 - 23 26. In
conbi nation, an electrical power cord as_clained in claim6 and  an

el ectrical @Bvi cAn electrigd\powen cord oase cladged ain claimc 19 wherein\said, said
electricgl device c ri sing a cont.rol systemfor ,receiving any of said

al arm si SnaFgPtrgﬁﬁV% %Pé@ﬁgﬁtsa %&/P@é %lﬁ?r%’ﬁ dg¥ithri sing an el ectri cal
5 shut-down systemresponsive to the receipt of one or nore of said alarm
signals. 27. In conbination, an electrical power cord as clained in claim
6. and an 2lect Anwmléctriedl pewes eorll aokimed inlclaimes whereiniotiearduithi cal
device, said_ 10 electrical device conprising a control  system for

recei vi ng aff sakl contnolsystems jagHyate an aeousticialarme providingianaudible ¢ her
conpri si ng Esi{]gn%i arm ’

-
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22. An electrical power cord as claimed in claim 6 wherein one or both
of said control systems activate an optical alarm, providing an optical
signal detectable by a central alarm system.

15 23. Anelectrical power cord as claimed in claim 6 wherein one or both
of said control systems activate an electromagnpetic alarm, providing an
electromagnetic signal detectable by a central alarm system.

24. An electrical power cord as claimed in claim 1 wherein said power
20 cord comprises a power bar.

25. An electrical power cord as claimed in claim 13 wherein said

sensors in the male plug end detect either the bottom or sides of the

prong connector, and wherein said sensors in the female socket end
25 detect the presence of either the end or sides of a male connector.

_
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system responsive to the receipt of one or nore of said alarm signals.
28. The conbination as clainmed on clainms 26 or 27, wherein said 15 second

r’%\fﬁf"’s&md integrated into said electrical deyiG€soomborh !
e~

end of said
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26. In combination, an electrical power cord as claimed in claim 6 and
an electrical device, said power cord powering said electrical device, said
electrical device comprising a control system for receiving any of said
alarm signals, and said electrical device further comprising an electrical
shut-down system responsive to the receipt of one or more of said alarm

signals.

27. In combination, an electrical power cord as claimed in claim 6 and

an electrical device, said power cord powering said electrical device, said

electrical device comprising a control system for receiving any of said -

alarm signals, and said electrical device further comprising an alarm
system responsive to the receipt of one or more of said alarm signals.

28. The combination as claimed on claims 26 or 27, wherein said

second end of said power cord integrated into said electrical device.
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