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; QRe3eo@=L"n&6\T,1 n ~ m toot , COVBI NED MOTI ON DETECTI ON AND SHOCK
SENSI NG APPARATUS 5 The present invention relates generally to tnel' fjm.l[ (?gq?f
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m)tior”llm ' nd shock sensing devices, and in particular, to a

det ect #@ al so detect shock or vibration. 1o BACKGROUND OF THE

| NVENTI O\I.,P@“on etectors and shock sendors are generally well known to
those skilled in the art. A number of approaches are currently being used
to faghi mot i o OMBINED MOTIONODETECOTION ANDti On in various 15
devi Cm’n"ﬂ M@HM@ devi cesgHECRTSENSING MPpPARNEUSE applications. Sonme
of the ap and the applications can be found in, anong others, U S.

Pat ent No.9%®02585 566, U.S. Patent No. 5,571,969, U.S. Patent No. 5,510, 666,
U S. Patent No. 5,483, 225, U %lﬁg gpt-r%.mggﬁﬁ@ﬂp?, U S. Patent No.
5,424,749, U.S. Patent No. 5, 3 , U.S. Paten . 20 5,623,259) US.
Patent N@. 5, 406, 083, U. S. Patent No. 5,391,859, U S Patent No. 5,383, 014,
U S. Patént No. 5,381,011, etc. One common application for a notion
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sensor voul (4R bl Rkt shagk At one other type of

security systemto alert the proper authority.

10 BACKGROUND OF THE INVENTION

Motion detectors and shock sensors are generally well known to
those skilled in the art. A number of approaches are currently being used
to facilitate the motion detection and shock sensing function in various

15 devices, and these devices are employed in muititude of applications.
Some of the approaches and the applications can be found in, among
others, U.S. Patent No. 5,585,566, U.S. Patent No. 5,571,969, U.S. Patent
No. 5,510,666, U.S. Patent No. 5,483,225, U.S. Patent No. 5,445,007, U.S.
Patent No. 5,424,749, U.S. Patent No. 5,749,366, U.S. Patent No.

20 5,623,259, U.S. Patent No. 5,406,083, U.S. Patent No. 5,391,859, U.S.
Patent No. 5,383,014, U.S. Patent No. 5,381,011, etc.

One common application for a motion detector and/or shock sensor
is in the field of security. For instance, a motion detector may be placed in a
home or an office during the non-working hours to detect an intruder. A

25 shock sensor may be placed inside an automobile to detect a theft of the

car, or disturbances causes by vandals. In these applications, the motion
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For some of these applications, it would be useful, and hence desirable, to
be able to detect both notion and shock. For instance, in the 5 cgspmq_ 2002
security system for an autonobile, many different types of intrusions can
occur, many of which can only be detected by either the notion detector or
t he shock sensor, but not both. For exa%‘pl e, an intrusion such as force
openi ng of the hood or the trunk of the autonobile, or a breaking of the

aut onmobi | e’ fetibbtod Anidethe. sHotRSEnsee veaRd |typiday HeedoliyledOtd BR dTRfrh ObY
detector which usually only detects noveinent 1nside the car. On the other

hand, a thigmabtherayss ot édcmnygyﬁghhﬁ) higpitHe pbpéhsuthBkgobi | e or sinply

reaches in to steal an object,” iS5 better detected by the 'notion detector.

Athough it TS Mseding bP thasd Aolisiond "t MBS eI YsBRlIoTar horled 15

shock sensor separately) 1t can easl appreciated that 1t wou be

[ deal to haygianl Rk 5416 Bellh BRuF LIR854 HRER. EoriifRaReg, Ahegk. For

one, it is nore cdnvenien one devi ce rat her reover
it is cheaper. t i ine Vi A i

Funct i offs. w3Pe b ShNDh sT8iS, Ik HrE U FBLAE, 8P B} RbH°S! ocuci ng
two 2 0 separat.e devices perform . functi o in i.salation. An ideal
conbi ned: mtTOHORELEAT Brodnan &b ok WHRESEBHBE AfletE, 6 e, e
conponents such that a notjon detector can easi|l e dified to also

ot bet shodRolish rieesRr Brclin shBER vistesh buf Rtobollhq Bt SHETRIE AN <

di scl osed i.n _at. | east one known .sour,c U. Pat ent 4,358, 75 the 2 5
devi co. di s dMSGRAN SuchASopeR BHENIG, ' the haod: o fiecupk B 498 ANtArAGbUBes not
di scl ose any cjrcuyitr r nmet hod .for easily nodifying exjsting i on .0
4 JUL 200 ﬁlchebEQ?cli@?Qs%f &ea@%te e qu@b@d,,.@m@i heepgily Qek?%gitbryabi lity
to have a single device which can detect both notion and shock, and which
can belPnpltBadnetien datacter whichc Heuplly only Agtesks srovainem: insideddhecabrs. 5
OBJECT OF THE | NVENTI ON Therefore, it is the object of the present

i nventi on tQn pheothes hand; adhief whoi carefully emterarthe dnside ¢fdha attomebilend
shock. It is another object of the invention to provide a nethod of

modi fyi ng lorosimplstreachesoin to stestl eart object oisabstterddetecteds bydheomotiobr at i on
in a manner which is unconplicated and cost effective to inplenent. SUMVARY
OF THE | NVEhte€dir.15 The present invention is a conbined notion detection

and shock sensing apparatus which can be quickly inplenented using

currentlyavai | abAlthoughi itris ¢rissiblerts.indladl gthathet mdtioh détecivreamditthenvent i on
conpri ses a housing which houses a notion detector having the necessary

not i onjdet esHockBetsbE Sepdnately) isBah b da¥il§iapprecialed thabittvieldché idgal0 t he
housi ng and placed such that  at |east a portion of it is within the field
of to have a single device which can detect both motion and shock. For one,
it is more convenient to install one device rather than two. Moreover, it is
cheaper to produce a single integrated device performing two functions
where some of the components can be shared, rather than producing two
20 separate devices performing the functions in isolation. An ideal combined
motion detector and shock sensor would share many of the same
components such that a motion detector can easily be modified to also
detect shock. Although a combined motion detector and shock sensor is
disclosed in at least one known source, U.S. Patent No. 4,358,750, the

25 device disclosed in this patent utilizes a complex circuitry and does not

disclose any circuitry or method for easily modifying existing motion



coverage of the notion detector. The notion detector operates in a nmanner
consistent with many notion detectors currently avail abl e. Vhendis?@ kﬂﬁ
vibration is felt by the housing, the shock or vibration causes\ he gr g
tension coil to vibrate 2 5 within the ggtion detector's field of coverage.
The vibration notion of the 0 4 JUL 2002 4 spring tension coil, while
very small, is detected by the notion detector so long as the coil is

pl aced rel adewtorsneaslsbhdetadt shockietlariod, .théheisTat desiratlitgctoohavana be
virtually any standard notion detectors currently avail abl e using m crowave

as the senskingie devRet whidhoskH detdit both nydtRsh 8hd BhiockRNak@ vt 'canBy be
enpl oyed as well. The housing need not be of any particul ar di nension but

sufficient jRgRhidited éadfy anad dhdlaips LSinguiesting ®otiBhidieddld.. The spring
coil also need not be of any particul ar shape or dinmension. However, as

stated above, at |least a portion of the spring coil should be within the
field of coverage of the notion detector. In to addition, the spring coil

shoul d be of a type such thapgyePer PHEMNVENTION Woul d cause the portion
which is within the field of "Coverage to vibrate enough to cause the notion
detector to detect the notion. This can be controlled by controlling the
| ength, the weight, the shape, the material and/or the thickness of the

: 1 Th . . _ e i oh
the apparatus o TBrefGf 26 i BhRet of A S ERE ndRn iR G ROV £ pfafe 1 oS
| ti f. the. ol | t i nbodi t of th t
appL1 eat | onalich \ARRaEetEq tlp et GHAEHGE crood et of (he preser
powder "havi ng. sltis enetier Sojeckdt fis Ryanic 1 Bre e i MelioEah rasdibangs °°
ok oLt e TnSHENR GRBITS i S’ Fockebt aFied oguaater e
shock or vibration causes perturbatiop in the liquid which is detected by
the notion w&mcébtswncomolmf@tamtgem gfectivede IMmMemMRAlW NGS .0 4 JUL 2002 5

FIG 1 is a schematic diagramillustrating the preferred enbodi nent of the
present invention where a spring coil is used to detect shock or vibration.

5 FIG 2 is a schematic diagramillustrating an alternative enbodi nent
gLJMMARY OF THE INVENTION

15 The present invention is a combined motion detection and shock
sensing apparatus which can be quickly implemented using currently-
available motion detectors. The apparatus of the present invention
comprises a housing which houses a motion detector having the
necessary motion detecting circuitry. A spring tension coil is attached to

20 the housing and placed such that at least a portion of it is within the field of
coverage of the motion detector.

The motion detector operates in a manner consistent with many
motion detectors currently available. When a shock or vibration is felt by
the housing, the shock or vibration causes the spring tension coil to vibrate

25 within the motion detector’s field of coverage. The vibration motion of the



of the present invention Where a container containing a liquid is used to
detect shock or vibration. DETAI LED DESCRI PTI ON OF THE | NVENTI ON;PIQ G 2082
illustrates a schematic diagram of the preferred enbodi nent of the'c i ned
notion detection and shock sensing apparatus 1. The apparatus 1 conprises a
housi ng 3 whi ch houses a notion detector45 having the necessary notion
detecting circuitry (not shown). A spring 15 tension coil 7 is attached to

t he housi ng aced.s t Nt he
tension coiI® ﬁggeﬁng't%ﬁic%"t M@lﬁllei \Zlﬁf %@‘a'ﬁg?reé%égﬁa@ ﬁﬁ W@??ﬁt%ﬁe%{g tshe l i nes
9 protruding_out t he . i or 5).of 1h i on detector 5.
Currently, 5%@133358 Cﬁﬁﬁ%tﬂcgpéggahﬁgtyﬁ%% tgg 'Pré??erbﬁgt?é’?%r(:t ors. The 2 o
Used o det ect mTEOMOTPRERIGRBE cBl P BIAHATSCEigaE] Biiire dgfRtsrs” ™
m crowave, passive infra-red (PIR), ultrasponic, and active infra-red (AR).
A Chough pearanty 1B GEngsbEraweve 53iB8 Stk eRmer IS HERT fot i on
detectors, the fo]low n escriptiqon will faocus [ on the m crowave
fype. 2 SSmotyiRe LreboBietediata ey by maloyelesusln Tub ARG EEd: IR: | <
illustrative on and sh?ul . not be construed as a limtation on the
current i nviﬁ PL%I]V pardicy QTLE'"W’B buy Wﬁf@'?ﬂﬂ foom gbouid be avajlabieites in a
manner consistent with virtually any m crowave-type notion detector
currently af@usgpthe spring, coihnyhe fpring; eqit alseyaaedtnati beyioh anyspastisularof
coverage is detected. However, it should be noted that wavel ength of the

M crowave nébapet Gimertsim.eHawever: ae stated ghiaved &t deasthe postiomfuther at i on.
When a shock or vibration is felt by the housing 3, the shock or vibration
causes t he springgailestwiudchbe ovithirt thea figldpefreavenage lof théengtiont detecttr, Ino
vibrate within the notion detector's field of coverage 9. The vibration
moti on 06 t faeldition, tige spring woilcshiduld benwbi & dypeesucls tadtl a shockior edsratiohy t he
notion detector 5. This holds true so long as the 1 o portion 7a of the
spring tensiwduldotdusé te periinewhiol is Wit tiye iRt of tebviehegemabi wibratet ect or

5 where the free space path loss is relatively low. Were this condition is

general |y mnoughetcstansd the eeoticit dBlectdretaTabicen tietrRsticH. STHid/lcnbBe
sufficiently strong to detect the small novenent of the coil 7. The notion

detector 5 Gaptrefed itW b!@hﬂrdlliﬁ@%héj féh@MﬁVt%e”Wbig?ﬂ, ¥ Q#'Ia%@t, QRE rrEfdt | Y
avai |l abl e. The housing 5 need not be of any particul ar

and/or the thickness of the spring coil. The choice, of course, depends on

15 how sensitive one wishes the apparatus to be, which in turn, will depend
on the particular application of the apparatus.

In an alternative embodiment of the present invention, the spring coil
is replaced with a non-metallic container containing a liquid or other
materials of similar characteristics such as powder having sufficient

20 microwave reflectivity. The container is attached to the housing and placed
within the field of the coverage of the motion detector. When a shock or
vibration is felt by the housing, the shock or vibration causes perturbation

in the liquid which is detected by the motion detector.

25 BRIEF DESCRIPTION OF THE DRAWINGS



di mensi on but sufficicent room shoul d be avail able to house the iﬂﬂkﬁ@hé
7 and the material nust not block the sensing elenent, in this ey

m crowave. It is commonly known that nmaterial such as nmetal can bl ock

m crowaves. The spring coil 7 also need not be of any particular shape or 2
o di nensi on. However, as stated above, & |east a portion of the spring
coil 7 should be within the field of coverage of the notion detector, and
it should not unduly affect the normal functions of ‘the notion detector. In
addition, the spring coil should be of a type such that a shock or

Vi brate enough t 0 biscA sehoTRCHHeRY sliurtihg' e oiBers® PriBodMeRh "% <
The chi ckneeb 1 Prater iy Wsh8%a SPRAb cof 15, doehl, deiBieclicl Beoirce

depends on h@w (Zensitive one wi shes the apparatus to be, which in turn wll
depend on th r% i cul ar application of the apparatus 1. Although in
illustrating the eferred, enboadi prent _of, the.prese 5 jnventio a,spring
coi | vad shown oETG. Bior Schemana iaaraabiusfutE Shcttersati BRnddment ;! <
cont enpl at ed, and ot her ,obj ects other than a spring, coil ,ma,é be era)l oyed

whi ch are s@f he Riesenhinveatiop Jylers: a; ¢RNIBINGE Lantaifing @ iguid) i ysed toe
appreciated by those in the skilled in the art that there are other objects
whi ch can bdeécéébﬁcmfmbﬁaﬂ% field of coverage of the notion sensor, 1 0
whi ch, when the housi ng experiences shock or vibration, will cause a

vi bration or other small notion by the object which woul d be detected by
the notion detector. For instance) FIG 2 illustrates an alternative

enmbodi ment of the prefEMIALERBESCGRIPTIONAOE Tdih INVENTION t he comnbi ned
notion detection 15 and shock sensing apparatus 20, the spring coil 7 in
FIG 1,10s essentially replaced wwth a container 22 which is partially
filled with a liquid 24 having sufficient mcrowave reflectivity, e.qg.,
water. The cont aFigr1 ARstratedsatschbmatit diagrdrerof dhe \preiehrads etmbtimanent to
m crowave such as plastic. Alternative to the liquid, the liquid may be
repl aced w phthieveabikey im@ich tbtebtioRt ard Shck rsamiey apphftls Vit YTher ot her
material having simlar characteristics as |iquid. e contai ner 22

contai ni ng hpgalat@si1dcéMpriséd & htasRig 8 WhidloWotsBota Unetidry dHté&er g he
normal function of the nbtion detectdor. Simlar to the enmbodi nent shown in

FIG 1, th ViRH ! it il } 2 i d
S L Shephiny e sebeiany BRien beRRESikaIh mingmhie Zh ot ol
N T T L h R L R T
th ti t WA, : J i b
e, o BSHBE Wy 0B BRI RV of eyl ot

Po e to 1 niuEFaled 88inp et i fEEC b of e MRANIGH Hptbttor S1T0F T Do

motion detector 5.

Currently, there are many different types of motion detectors. The

20 motion detectors can be broad categorised by the types of sensing element
used to detect motion. The types of motion detecting elements are
microwave, passive infra-red (PIR), ultrasonic, and active infra-red (AIR).
Although generally it may be possible to use all but the PIR type of motion
detectors, the following description will focus mainly on the microwave type

25 motion detectors. However, it should be understood that this is illustrative

only and should not be construed as a limitation on the current invention.



5 on the wavel ength of the m crowave. Generally speaking, the distance

shoul d be at |east 1/4 the wavel ength of the m crowave being trardk#i Jiilec2002
The sensitivity of the apparatus 20 in detecting shock or vibration can be
controlled by the choice of liquid inside the container 22. Generally, the
hi gher the viscosity, |ess sensitive the6apparatus 20 will be 1o in sensing
shock or vibration. For applications where the apparatus 20 will be exposed

to extrene cold, | i gui f_t | ;
correspondingly | Eaﬁ f’P%@] ﬁat%é})qsr%%%ﬁag%s m&%n@%ﬁg?ﬁ%m g{?‘ﬁf\é{g{"gp% are
at issue, the liquid 24 should.be of the type which is environnpentally
aafe. The prsRumicrowavRER mayos gt eitBiy ALt I8 4y FHThEnt &
wi t hout departing fromthe spirit, or essential characteristics thereof. The
B eoent 1y o CVREMHER seiRE of SOverags dp fateCiBn BPRRNRY, deanid ba
respects as ilJustrative and no estrictive, th cqpe of the, invention
bei ng i ndi caf‘%@dbi)"ac‘h‘@a&ﬂseﬂﬁb@tf che micrapave; meﬁ%ﬁag& stodder a8 98 hi n
t he neani ng and range of equivalency of the clai are, therefore, to be 2
0 enbr accd t RBGBIAE of the sPGRg vﬁ@t'é‘-LM\?ne shork er i rat'%ﬂﬁ){ R i on
detecting and shock sensing apparatus 2 conprising; 3 a notion detector; a
housi ng whi cRousinged, the shogl PbyikTatien causes thessping 3pRePN EehdhedNd o sai d
housing where at |east a portion of said 6 object is within a field of
coverage of paitigulastyi the pettiort da, to vibrgter withins the: imation, detestors fieldbef i enced
by sai d housing causes a 8 novenent in said object which is detected by
sai d notion ceterager9. Fhe.vibiiadionambtior of the ispningetensianngoihrd wihitec lvesensi ng
apparatus as 2 recited in Claiml wherein said object is a spring coil.
small, is detected by the motion detector 5. This holds true so long as the
10 portion 7a of the spring tension coil 7 is located sufficiently close to the
motion detector 5 where the free space path loss is relatively low. Where
this condition is generally met, the signal received by the motion detector
should be sufficiently strong to detect the small movement of the coil 7.
The motion detector 5 can be virtually any microwave motion
15 detectors currently available. The housing 5 need not be of any particular
dimension but sufficient room should be available to house the spring coil
7 and the material must not block the sensing element, in this case, the
microwave. It is commonly known that material such as metal can block
microwaves. The spring coil 7 also need not be of any particular shape or
20 dimension. However, as stated above, at least a portion of the spring coil 7
should be within the field of coverage of the motion detector, and it should
not unduly affect the normal functions of the motion detector. In addition,
the spring coil should be of a type such that a shock or vibration would
cause the portion which is within the field of coverage to vibrate enough to

25 cause the motion detector to detect the motion. This can be controlled by

controlling the length, the shape, the material and/or the thickness of the



1 3. The conbi ned noti on detecting and shock sensing apparat us ps %4je3m¢£d
in Caiml wherein said object is a container containing a liqu cﬂ LL e
conbi ned notion detecting and shock sensing apparatus as 2 recited in Caim
1 wherein said notion detector is a mcrowave type notion 3 detector. 1 5.
A combi ned nmotion detecting and shock sehsing apparatus 2 conprising: 3 a
noti on detector; a housing which houses said notion detector; and 5 a

spring coi | gﬁr@c{;@gl gﬂe%@idﬂcé?%f%o“ugsé’%%r@s b8 ¥y BeRSitivé Vhellvishexai d

coil is within of coverage of sal'd notion detector, 0 4 JUL 2002

10 ' 7 wh . N . | : :

novenment e(r)?q}s‘gi %o?tl%vt\%:b%c]%sl&ggt ect’(ra‘gmby Sg%orméljgﬁﬂ@%%?@?\?&?ﬁgf‘ §I'he

conbi ned m)té'fgﬂe ?&%ﬁtggq and shock sensing apparatus as 2 recited in Caim
prrng

5 wherein sa _ oiT has a general shape of an 3 inverted "L". 1 7.
Iy, com e ot i S i B r SRERT SRR B o gBERAET 1
LS A CTO . S8 o A S W e S, ™
contatner aligaled ki bR T BrelE Phof Y hsbhedlosthity. ; .
exper | enced 1 semyasbBiche o4l aufif s sfenk of FRpRasRtinzerir el <
Shock sens. e apRERCAIEY bydhoss Bt thectifer 1 tenrs BT ada ol aradiPr® | s
'Tquid. which can be placed within the field of coverage of the motion sensor,
10 which, when the housing experiences shock or vibration, will cause a
vibration or other small motion by the object which would be detected by
the motion detector.
For instance, FIG. 2 illustrates an alternative embodiment of the
present invention. In this embodiment of the combined motion detection
15 and shock sensing apparatus 20, the spring coil 7 in FIG. 1, is essentially
replaced with a container 22 which is partially filled with a liquid 24 having
sufficient microwave reflectivity, e.g., water. The container 22 needs to be
of a material which is transparent to microwave such as plastic. Alternative
to the liquid, the liquid may be replaced with powder having sufficient
20 microwave reflectivity, or other material having similar characteristics as
liquid. The container 22 containing the liquid (or other material) should not
unduly affect the normal function of the motion detector.
Similar to the embodiment shown in FIG. 1, the fiquid container 22 is
attached to the housing 28 and placed within the field of coverage 26 of the

25 motion detector 30. When a shock or vibration is experienced by the

apparatus 20, the shock or vibration causes perturbation in the liquid which
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1 10. The conbined notion detecting and shock sensing apparatus as 2
recited in Caim8 wherein said material is environnentally safegg”ﬁ&g@?e
conbi ned notion detecting and shock sensing apparatus as 2 recited i m
9 wherein said liquid has relatively low freezing point. 1 12. The combi ned
notion detecting and shock sensing appargatus as 2 recited in Claim8
wherein said material is powder. 0 a ~uu Zooi 11 1 13. The conbi ned

noti on detecting and shock sensi rat ys as recited in Claims8

wher ei n sai d8 ‘?Qiﬁgfﬂl}'t Hotipg J(]???ﬁ%ggg%v 9?%@%mui9bnﬁ? Hqu&’;TE%?T of A

A& AQu. Af @, Al L, A9. AYr . A . A& A@A9,5 . F P RN v{vql
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0a] ca! vFH k agptai ds plgced[re|atinplya)aai|tha reotiqn detgrtar) 30 aHew veactieca) cal ¢
a] cal] ca] ca] ca]ca] ca calqc;a] c™a] ca] ca] ca] ca] ca] c”a] ca] ca] ca] cal CXO| k

11 > C "% ( ( ontaipenkas tapg ke K)g seyrea)dt the Mmirtoyyave isagempwhat depended

aJ ca] ca] ca]caV]calc ) . )

a] ca] ca] Ba] & the wavelanaih cef] tbe] migrewpye] cGeoekdllyappadkingc doe Adistaneer 223334
c45555555568>9L9a9: *: -: = M ; {vql gb] X] ] ca] ca] ca] ca] c

a] ca] ca] ca] shpukl bejat igaxiUy4 the waveleopth of the microwave being transmitted.

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!;

¥ 3<H<u<??? @ @ @S BSOS 2P L @pparatus NQ {rv gletddtidlg shdckaloe alibrtion

aJca] ca] calcalcalca]calcaUca]calc aUc

a] ca] ca] ca] @ahc dlec ajontrotied c b c thiec .chbioel caf] dighich] ingideFHRE IcbAtémier )22.9
10968 () - &10%6GS& () - &L0YEGS& () -!

&10%6C& () - Eﬁﬁ&'a(lg,- N’@Hﬁ%&w&ﬁé vike0EWy, (@ss sensitive the apparatus 20 will be

10968 () -y, 10%6&" () - Y10%=&' () -f 10%&' () - 8PadE210%6& (f-

010%& {p-- fiiﬂrQ%ﬁ&’n@)sht@k@p@ﬁiaﬁibn#?&‘@fgﬁibaﬁ&i'slﬂﬂf% the affattDeeWIip & () - &
10% & ()- 10G 10G 10G 810%=&' ()- &6Z"10%& ()- 410%& ()-R NzX6bC! SF
Z"10% " & () HeVdxposed to extreme cold, the liquid 24 should be of the type which has

correspondingly low freezing point. Also, where environmental factors are

at issue, the liquid 24 should be of the type which is environmentally safe.
The present invention may be embodied in other specific forms
15 without departing from the spirit or essential characteristics thereof. The
presently disclosed embodiments are, therefore, to be considered in all
respects as illustrative and not restrictive, the scope of the invention being
indicated by the appended claims and all changes which come within the
meaning and range of equivalency of the claims are, therefore, to be

20 embraced therein.
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| Claim:

1 1. A combined motion detecting and shock sensing apparatus

2 comprising:

3 a motion detector;
4 a housing which houses said motion detector; and
5 an object attached to said housing where at least a portion of said

6 object is within a field of coverage of said motion detector,

7 whereby shock or vibration experienced by said housing causes a
8 movement in said object which is detected by said motion detector.

1 2 The combined motion detecting and shock sensing apparatus as
2 recited in Claim 1 wherein said object is a spring coil.

1 3 The combined motion detecting and shock sensing apparatus as
2 recited in Claim 1 wherein said object is a container containing a liquid.
1 4. The combined motion detecting and shock sensing apparatus as
2  recited in Claim 1 wherein said motion detector is a microwave type motion
3 detector.

1 & A combined motion detecting and shock sensing apparatus

2  comprising:

3 a motion detector;
4 a housing which houses said motion detector; and
5 a spring coil attached to said housing where at least a portion of

6 said coil is within a field of coverage of said motion detector,
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2 recited in Claim 5 wherein said spring coil has a general shape of an

3 inverted “L".

1 7. The combined motion detecting and shock sensing apparatus as

2 recited in Claim 5 wherein said motion detector is a microwave type motion
3  detector.

1 8. A combined motion detecting and shock sensing apparatus

2  comprising:

3 a motion detector;
4 a housing which houses said motion detector;
5 a container attached to said housing where at least a portion of said

6 container is within a field of coverage of said motion detector; and

7 a material disposed within said container,

8 whereby shock or vibration experienced by said housing causes a
9 movement in said material which is detected by said motion detector.

1 9. The combined motion detecting and shock sensing apparatus as
2 recited in Claim 8 wherein said material is liquid.

1 10. The combined motion detecting and shock sensing apparatus as
2 recited in Claim 8 wherein said material is environmentally safe.

1 11. The combined motion detecting and shock sensing apparatus as
2 recited in Claim 9 wherein said liquid has relatively low freezing point.
1 12. The combined motion detecting and shock sensing apparatus as

2  recited in Claim 8 wherein said material is powder.
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