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. DESCRIPTION
CRIME PREVENTION DISPLAY DEVICE, EXHIBIT CRIME
PREVENTION ALARM CONTROL METHOD AND APPARATUS THEREFOR
Technical Field _
This invention relates to an exhibit or display device

equipped with a crime prevention equipment (hereinafter also

-

referred to as "crime prevention display device") which is used
for exhibiting or displaying an interior or exterior decoration
such as a picture, a sculpture, a craftwork, a panel or phe like,
a burglarproof or theftproof method for coﬂtrolling crimé; |
prevention and alarm for an exhibit (hereinafter also referred to
as "exhibit crime prevention alarm control method") and an
apparatus therefor.

Backgrouhd Art
In general, it is known to embloy a crime prevention

system in an art museum or any other exhibition hall to ensure

theft prevention and safety management of a picture or any other
article of value when it is exhibited therein. Such a
conventional crime prevention system is typically constructed in
combination with generation of alarm and/or watching by a guard.
?or the purpose of night maintenance and manégement of security,
it is widely employed to secure locking—up management of a
.building. Also, an alarm nétwork for deteéting opening of a door
or a window or a control system by a radio wave is widely
employed as well.

Unfortunately, the conventional control systems
described above each are insufficient to prevent theft of an
exhibit. Also, the control system utilizing transmission of a
radio wave not only causes the control to be troublesome due to
regulation on outputting of a radio wave but frequently causes
malfunction due to radio hindrance or radio interference,
resulting in bringing about troubles due to wrong information and
adversely affecting post-management. Also, it causes facilities
for the control to be expensive, to thereby be unsuitable for
simple exhibition or display. Further, it is insufficient to

prevent an exhibit such as a picture or the like from being
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CRI ME PREVENTI ON DI SPLAY DEVI CE, EXH BI T CRI ME PREVENTI ON, ALARM

CONTROL METHOD AND APPARATUS THEREFOR Technical Field

This invention relates to an exhibit or display device equi pped with a
crinme prevention equi prent (hereinafter also referred to as "crine
prevention dlsplay device") which is usedz- for exhibiting or displaying
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highly troublesome and fails to provide satisfactory security or
safety.

The present invention has been made in view of the
foregoing disadvantages of the prior art and an object of the
present invention is to provide a crime prevention display
device, an exhibit crime prevention alarm control method“and an
apparatus therefor which are capable of preventing an individual
article or exhibit from being stolen and ensuring satisféctory
maintenance and management of security free of any wrong
information while exhibiting an economical advantage.

Another object of the present invention is to provide a
display device which is cépable of permitting suspension,
stretching and tightening of an exhibit suspension wire to be
readily and rapidly acéomplished, positively detecting holding
and removal of an article with respect to the device, and safely
and positively accomplishing.suspension of the article.

Disclosure of Invention

) In accordance with one aspect of the present invention,
a crime prevention display dev1ce is provided. The display
device comprises a casing provided therein with a chuck mechanism
for gripping a wire inserted therethrough, a crime prevention
alarm circuit, and a load detection means connected to the crime
prevention alarm circuit and arranged for detecting a variation
in load applied from an exhibit thereto. In the crime prevention
display device thus constructed, the load detection means detects
a variation in load when the exhibit.is removed from the display
device, to thereby actuate the crime prevention alarm circuit,
leading to warning of the abnormality by alarm display by a
buzzer or the like.

‘In accordance with another aspect of the present
invention, an exhibit crime prevention alarm control method is
provided. The method comprises the steps of generating an alarm
sound due to removal of an exhibit from a display device,
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In general, it is known to enploy a crine prevention. systemin an art

museum or any other exhibition hall to ensure theft prevention and

saf ety managenent of a picture or any other. article of value when it
Is exhibited therein. Such a conventional crime prevention systemis
typically conatructed I n conbi nati on-gi-t h generation of al arm and/ or
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around a frequency of a particular sound wave from the pulse
signal by means of a digital filter, and inputting the pulse
signal to a time filter to detect continuous generation of a
particular sound wave signal for a predetermined period of time
or more, so that an alarm circuit is actuated to generate an
alarm signal, resulting in .centralized control being carfied out.

In accordance with a further aspect of the present
invention, an exhibit and display -crime prevention alarm '
apparatﬁs is provided. The apparatus'comprises a display device
including a chuck mechanism for gripping a wire inserted
therethrough and provided with an alarm generating circuit for
generatiné a sound wave of a predetermined frequency; and a
receiver including a microphone for collecting the sound wave
generated from the alarm generating circuit and converting it
into an electrical signal, an amplification circuit for
amplifying the electrical signal fed from the microphone thereto,
gn-analog filter including an A/D conversion circuit for
selecting a desired signal component from the amplified signal
and converting it into a pulse.sigﬁal,_a digital filter for
excluding a particular sound wave component from the pulse
signal, and a time filter for distinguishing a digital signal
from a false signal. The receiver is provided with an alarm
circuit for generating an alarm signal.

When an exhibit such as a picture or the like is set on
the crime prevention display device in an art museum or any other
exhibition hall, removal of movement of the picture causes alarm
signal generating circuit provided on the.display device to
generate a particular sound wave signal, which is then collected
by a microphone and separated from a noise and a false signal.
Then, the sound wave signal is fed to a centralized control
chamber and stored therein, to thereby actuate the alarm circuit,

resulting in warning the abnormality. Thus, the present
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exhibit. Also, the control systemutilizing transm ssion of a radi o
wave not only causes the control .to be troubl esone due to regul ation
on outputting of a radio wave but frequently causes . mal function due to
radi o hindrance or radio interference, . resulting in bringing about
troubl es due tq wong information and -adversely affecting

post - manage aus s faci ont r ol e
expensi ve, 5v?35$%5yeggec surcdbPs® ngaiSEes agﬁﬁ%he{ﬁ S%tlgna5F1§}§pP§y.
Further, itvabuéensuéhi esent pttoture ephdbdtedaprethiebiliksuahndamaaageaemte odr
the like frgg&@gigg_

Brief Description of Drawings
Fig. 1 is a front elevation view in section taken along

line I-I of Fig. 2 which shows a suspension device equipped with
a crime prevention equipment (hereinafter also referred to as
“"crime prevention suspension device") which is an embodiment of a
crime prevention display device according to the.present“
invention: ' -

Fig. 2 is a plah view of the suspension device shown in
Fig. 1; .

Fig. 3 is a vertical sectional view taken along line
III-IITI of Fig. 1l;

Fig. 4(a) is a plan view showing an example of a
pressure sensitive sensor used for the suspension device shown in
Fig. 1 and Fig. 4(b) is a plan view showing another example of
the pressure sensitive sensor of Fig. 4(a);f

Fig. 5 is an exploded perspective view showing a
detection section used in the suspension device showﬁ in Fig. 13

Fig. 6 ié an electric circuit diagram showing an alarm
éircuit for the suspension device shown in Fig. 1;

Fig. 7 is a front elevation ﬁiew partly in section
showing a crime prevention suspension device which is another
embodihent of a crime prevention diéplay device according to the
present invention; _

Fig. 8 is a sectional side elevation view of the
suspension device shown in Fig. 7;

Fig. 9 is an electric circuit diagram showing another

example of an alarm circuit:

Fig. 10 is a systematic view showing a centralized
cohtrol system;

Fig. 11 is a vertical sectional view showing a crime
prevention suspension device which is a further embodiment of a
crime prevention display device according to the present

invention:
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-2- stolen during exhibition or display. In addition, watching by a guard
fails to provide a satisfactory antitheft effect. Thus the prior art
renders mai nt enance and nanagenent of security '

3 . ~5-

Fig. 12 is an exploded perspective view of the
suspension device shown in Fig. 11;

Fig. 13 is a side elevation view partly in section
showing a crime prevention suspension device which is still
another embodiment of a crime prevention display device according
to the present invention; -

Fig. 14 is a front elevation view partly in section of
the suspension device shown in Fig.'l3;

. Fig. 15 is a side elevation view showing the manner of
operation of another example of a centralized control syéfem;

Fig. 16 is an enlarged verticalisectional view taken
.along line XVI-XVI of Fig. 17 which shows a crime prevention
suspension device which is yet another embodiment of a crime
prevention display device according to the present inventiong

Fig. 17 is a front elevation view showing a part of the
suspension device of Fig. 16; _

Fig. 18 is a plan view of the suspension device shown in
Fig. 16; .

‘ Fig. 19 is a side elevation view of the suspension
device shown in Fig. 16;

) | Fig. 20 is a front elevation view of the suspension
device shown in Fig. 16;

Fig. 21(a) is an electric circuit diagram showing an
example of an alarm circuit for the suspension device of Fig. 16
and Fig. 21(b) is an electric circuit diagram showing another
example of the alarm circuit shown in Fig. 21(a);

Fig. 22 is an enlarged front elevation view in section
showing a part of a modification of the suspension device of Fig.
163 : )
Fig. 23 is a bottom view of the suspension device shown
in Fig. 22; .

Fig. 24 is an enlarged vertical sectional view showing a
crime prevention suspension device which is even another
embodiment of a crime prevention display device according to the

. present invention;
Fig. 25 is a sectional front elevation view showing a
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hi ghly troubl esone and fails to provide satisfactory security or safety.
The present invention has been nmade in view of the foregoi ng di sadvant ages
of the prior art and an object of the present invention is to provide a
crime prevention display device, an exhibit crinme prevention alarm control
net hod and an apparatus therefor which aré-capable of preventing an
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mai nt enance”and” managenent of, security free of .any W ong 1 nformatl on
. exhi bi ti ng eFiBeoRsRVeariggydisaday device aQQQﬁg%ag(ﬂﬂ &dre @ﬂeﬁﬁéﬂpresent

inventionjhgeh®iBh9vi de a display device which is capable of permtting

suspensi on, stretchlng and tightening of  an exhi.bit suspension wre to be
g. 26 is an enlarged plan view taken along line XXVI-

XXVI of Fig. 25;

Fig. 27 is an exploded perspective view of the
suspension device shown in Fig. 25; '

Fig. 28 is a side elevation view showing the manner of
operation of the suspension device of Fig. 25; _ ‘

Fig. 29 is a fragmentary front elevation view iﬁ'section
taken along line XXIX-XXIX of Fig. 28;

Fig. 30 is a systematic view showing a centrallzed
control system:;

Fig. 31 is an exploded perspective view showing a still
further embodiment of a crime prevention display device according
to the present invention; -

Fig, 32 is an enlarged vertical sectional view showing
the manner of operation of the display device of Fig. 31; .

Fig. 33 is a front elevation view of the display device
shown in Fig. 32;

Fig. 34 is a fragmentary enlarged side elevation view in
éection of the display device shown in Fig. 32;.

Fig. 35(a) is an electric circuit diagram showing an
example of an alarm signal generating circuit for the suspension
device of Fig. 32 and Fig. 35(D) is an electric circuit diagram
showing another example of the alarm circuit shown in Fig. 35(a);

Fig. 36 is a plan view showing a yet further embodiment
of a crime prevention display device according to the present
invention which is adapted to rest an exhibit thereon:

Fig. 37 is a systematic view showing an embodiment of an
exhibit crime prevention alarm control method according to the
present invention;

Fig. 38 is an electric circuit diagram showing a part of
a receiver used in the method shown in Fig. 37; and

Fig. 39 is an electric circuit diagram showing a part of

a receiver connected to the example of Fig. 38.
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readily and rapidly acconplished, positively detecting hol ding and renoval
of an article with respect to the device, and safely and positively
acconpl i shing suspension of the article. Disclosure of Invention

In accordance with one aspect of the present invention, a crine prevention
di spl ay devige is provided. The dlsplay'd%V|ce conprises a casing provided

therein with a chels BaNaHRRIENT P R PR FERIZS Atsshiares hr ough, a
crime prevention a ed to the

alarmcircult, and a toad Oertection means COnmect
crime prevention Mo¥mthie ARaSeRd Jdriegean ekl chedongy detakiedlnn in

| oad applie@driibed deredfiter RAMA Gefdrddte d NEnPILEHPHy HSP! Ay
devi ce thus constructed, the | oad detecti on neans detects a varlatlon |n

| oad whefAT@HD&8nibit is removed from the display
Referring first to Figs. 1 to 6, a suspension device

equipped with a crime prevention equipment or a crime prevention
suspension device which is a first embodiment of a crime '
prevention display device according fo the present invention is
illustrated. A crime prevention suspension device of the first
embodiment which is designéted at reference numeral 1 geﬁerally“
includes a casing 21 including a chuck mechanism 20 for- '
selectively gripping a wire W inserted therethrough and a holder
22 in which the casing 21 is received in a manner to be
vertically slidable. The holder 22 is threadedly mounted thereon
with a hook 24, Also, the holder 22 is provided therein with a
shell 72 so as to be positioned below the casing 21, in which
shell a crime prevention alarm circuit 3 and a semiconductor
pressure sensitive sensor 40 connected to the circuit 3 are

~received. The casing 21 is downwardly urged by a spring 23, so
that a lower end of the Easing 21 pressedly forces the
semiconductor pressure sensitive sensor 40 by means of force
aepending on load acting on the. hook 24 of the holder 22. The
semiconductor pressure sensitive sensor 40 is actuated in a
compressed manner between the holder 22 and the casing 21 by
vertical load acting on the hook 24 and connected through a
conductive wire 45 to a bridge circuit of the crime prevention
alarm éircuit 3 arranged on a printed circuit board 44.

As shown in Figs. 1 to 3, the casing 21 is formed into a
hollow cylindrical shape and has an inner surface of which one
end portion is taperéd so as to act as an abutment surface. The
casing 21 includes an inner pin 19 formed with a wire insertion
through-hole 191 via which the wire W led out of the casing 21 is
guided. ' |

The inner pin 19 is adapted to hold therein at least two
balls 15 and is held in the casing 21 so as to be freely movable

in an axial direction of the casing 21, fesulting in constituting
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device, to thereby actuate the crine prevention alarmcircuit, leading to
warning of the abnormality by alarmdisplay by a buzzer or the |ike.

In accordance with another aspect of the present invention, an exhibit
crime prevention alarmcontrol method is provided. The nmethod conprises the
steps of generating an alarm sound due tegrenpval of an exhibit froma

display d Vlcehuck mechanism 20. In the illustrated embodiment, three
such balls 15 are held in the inner pin 19. The inner pin 19 .
comprises a pipe-like member formed with the wire insertion hole
191 so that the wire W is outwardly axially inserted between the
balls 15 and is formed on an outer periphery of a central portion
thereof with a frust-conical section so as to be fitted in the
inner tapered surface of the casing 21. The frust-conical
section is formed with three ball insertion holeé, in which the
balls 15 are arranged, respectively. Movement of the inner pin
19 in the axial direction with respect to the caéing 21 Eéuses
the balls 15 fo be regulated by the inner tapered surface of the
casing 21, so that the balls 15 may_be_accessible to the wire W
to selectively carry out gripping and slippage of the wire W.
The inner pin'19 has one end porfioh provi@ed in a manner to be
contiguous to an end of the frust-conical section on a small
diameter side thereof and projectable from the casing 21. The
inner pin 19 is engaged at the other end thereof with a spring 18
encapsulated in the casing 21 by means of a Spring seat 43 fixed
in an end of the casing 21, resulting in being urged in a
direction in which the frust-conical section is fittedly abutted
against the tapered inner surface of the casing 21. '
) The crime prevention alarm circuit 3 includes a battery
50, a switch 52, a thyristor 53, a buzzer 54 and a resister 51 as
shown in Fig. 6 and main components of the circuit 3 are
incorporated in the printed circuit board 44. The crime
prevention alarm circuit 3 thus constructed is arranged in the
holder 22.

The battery 50 and buzzer 54 are arranged in the holder

22 in a manner to be positioned on both sides of the casing 21
and then surrounded with a cover 55. On-off operation of the
switch 52 is carried out by means of a pin inwardly inserted
through a small hole (not shown) formed through the cover 55 so
as to be set at the time when the crime prevention suspension
device is set up, so that turning-off of the switch 52 is
rendered highly difficult once actuation of the buzzer starts.
Alternatively, an alarm lamp (not shown) may be substituted for

"




-3- collecting the alarmsound to obtain a sound wave signal, converting
the sound wave signal into a pulse signal by neans of an A/ D conversion

circuit,

renmovi ng si gnal conponents other than those having frequencies

within a predeterm ned range centering

-9~

the buzz;r 54.

The semiconductor pressure sensitive sensor 40 comprises
a film-like pressure sensitive sensor made by arranging a
conductive wire element 41 in an insulating sheet 42 as shown in
Fig. 4(a) or 4(b) and acting as a switch. For example, it may
comprise a pressure sensor of the resistance variation type which
is decreased in resistance value with an increase in pressure
‘applied to an active area thereof. Thus, such a film-like
pressure sensitive sensor has output characteristics
substantially inversely proportional to a pressure applied
thereto and permits breaking force to be set within a range which
allows a relationship between force and a resistance value to be
between IMQ and 50 to 100KQ. Use of a current-voltage converter
circuit or any other suitable interface circuit permits a voltage
output substantially proportional to a conductance of the
pressure sensitive sensor to be provided.

Also, as shown in Fig. 5, a pair of silicone rubber
plates 70 are arranged on both sides of the pressure sensitive
sensor 40 to ensure uniform distribution of force and received in
a shell 72 while being interposedly supported bétween a press
plate 71 and a support plate 73. The support plate 73 is
threadedly fixed in the shell 72. The press plate 71 is arranged
in such a manner that one end thereof is upwardly projected
thfough a central opening of the shell 72 so as to be pressedly
contacted with the casing 21, to thereby actuate the pressure
.sensitive sensor 40. Further, the eiastic plate 70 for equally
distributing force is interposedly arranged between an end
surface of the casing 21 defined in a direction of éliding
thereof and the semiconductor pressure sensitive sensor 40. The
pressure sensitive sensor thus assembled is arranged in the
holder 22, to thereby provide the crime prevention suspension
device.

The pressure sensitive sensor 40 may be replaced with
any -suitable means such as a load cell, a strain gauge, a magnet
detecting sensor, a photo interrupter, a micro switch or the

like.
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around a frequency of a particular sound wave fromthe pul se signal by
nmeans of a digital filter, and inputting the pulse signal to atine filter
to detect continuous generation of a particular sound wave signal for a
predeterm ned period of time or nore, so that an alarmcircuit is actuated

to generate an al arm signal, jresulting inlcentralized control bei ng carried
pect of resent |nvent|on

out . I n atcordance w rther
an exhibit and di s%logy oc?ﬁrr?é:lﬁf‘e\? nttli’(fn c&]%%veﬁrhttw SRERS LRR . dekce
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recei ver Zheluﬂhmg deadsr ¢phomenflog o@lW@@thQQKumsnhﬂniamm&Q, to thereby
permit the suspension device to be movable on the wire W, so that
stopping of the suspension device at a predetermined position on
the wire W while keeping it suspended from the wire causes the
chuck mechanism 20 to be tightened by weight of the suspension
device, resulting in the suspension device being fixed on the
"wire W. Then, when a desired article or exhibit such as.é
picture is held on the hook 24, load is applied from the article
to the suspension device, so that the chuck mechanism 20 firmly
grips the wire W, to thereby permit the article to be exhibited
while being suspended from the wire W through the suspension
device. This causes load to be applied from the article to the
suspension device, so that the casing 21 is held in the holder 22
due to compression of the spring 23, fo thereby prevent load from
being applied to the semiconductor pressure sensitive sensor 40.
When the article suspended from the sﬁspension device is removed
therefrom for theft, the spring 23 causes the holder 22 to be
upwardly slid with respect to the casing 21, so that the
éemiconductor pressure sensitive sensor 40 is forcedly pressed by
the casing 21, resulting in a'resistancé value of the
semicdnductor pressure sensitive sensor 40 being varied due to
load applied from the casing 21 thereto. Such a variation in
resistance value causes the crime prevention alarm circuit 3 to
be actuated to cause the buzzer 54 to generate an alarm sound,
leading to warning of the abnormality.

Referring now to Figs. 7 and 8, another embodiment of a
crime prevention display device accofding to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension device. in the illustrated
embodiment, a hook 24 is pivotally connected to a casing 21 at a
pivotal connectidn 60, so that the hook 24 is pivotally or
rotatably supported on the casihg 21. Also, the hook 24 is
provided thereon with a cam section 61 in a manner to be opposite

I
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generated fromthe alarmgenerating circuit and converting it into an
electrical signal, an anplification circuit for anplifying the electrical
signal fed fromthe m crophone thereto, an analog filter including an A/D
conversion circuit for selecting a desired signal conponent fromthe
anplified sigpal and converting it into alpwl se signal, a digital filter

for  excl Ui e, 3 B £ UGl SPUNG. VPP GOIRORENt ebF O Ldg P! §5aT0%L 1 210

atime filter for drs |ngU| ing a st gnal  from | Se™'s
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prevention spl eV|ce In an art museum or any ot exhrbrtion fl
renoval '$Qﬂ§R¥ d tHRF gAY R asAfb P HignCam section 6 when the hook

24 is moved to a vertical position, resulting in being turned on.
When the hook 24 is in a position other than the vertical
position, the switch section 52 is kept turned off. An alarm
circuit board 44 on which the semiconductor pressure sensitive
sensor 40 is mounted is mounted thereon with a battery 50 and a
buzzer 54 and then arranged in a holder 22, Then, it isJ
surrounded with a cover, resulting in providing a suspension"
device which is substantially kept from being affected by a
temperature. |

The illustrated embodiment is so constructed that the
suspension devices each are provided with the alarm unit as in
the embodiment described above with reference to Figs. 1 to 6,
thus, it may be set in any desired place. |

Referring now to Figs. 9 and 10, a centralized control
system for crime prevention is illustrated, which is constructed
so as to divide the suspension devices 1 cbnstructed as described
above into groups and connect the crime prevention circuits 3 on
ﬁhich the pressure sensitive sensors 40 of the suspension devices
are arranged in parallel to a bus 46 for every group, so that the
circuits 3 are connected through the buses 46 to a centralized
control circuit 47. The suspension devices 1 each function as a
satellite equipment which acts to input information such as a
variation in load applied to the wire W, breakage in the
satellite equipment, cutting of the bus, short-circuiting of the-
bus or the like to the centralized control circuit 47, to thereby
concurrently carry out lighting of a group identification lamp
and control of actuation of an alarm output such as an output of
a buzzer, an output of a disaster prevention system, an output of
a subscriber's telephone or the like. This results in the
centralized control system readily and positively identifying
which suspension device has been burglarized.

In this instance, a power supply and the buzzer may be
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signal generating circuit provided on the display device to generate a
particul ar sound wave signal, which is then collected by a m crophone and
separated froma noise and a fal se signal. Then, the sound wave signal is
fed to a centralized control chanber and stored therein, to thereby actuate
t he alarn1cirguit,‘resulting I n warning +H&-abnormality. Thus, the present

provided on a side of a mater equipment f6r centralized control.
Therefore, the_suspenéion device 1 may be constructed in such a
manner as shown in Figs. 11 and 12, which illustrates a further
embodiment of a crime prevention display device according ;6 the
present invention. More particularly, a crime prevention
suspension device shown in Figs. 1l and 12 is so constructed that
a holding hook 48 is threadedly engaged with a holder 22 of a'
circular or rectangular cylindrical shape and all components
including a casing 21, a spring 23, a semiconductor.pregsure
sensitive sensor 40 and the like are provided together ﬁith‘
collars 56 and 57 and a fixing screw 58 in the holder 22.
Referring now to Figs. 13 and 14, still another
embodiment of a crime prevention display device according to the
present invention is illustrated, which is likewise in the form
of a crime prevention suspension device. In a crime prevention
suspension device of the illustrated embodiment, a casing 21
provided with a chuck mechanism 20 is engagedly put on a rail 64
and a holdiné hook 61 is joined to the casing 21 through a
pivotal connection 62. Between the rail 64 and the holding hook
61 is arranged a seﬁiconductor pressure sensitive sensor 66 in a
manner to be opposite to a rod 63 urged by a spring 65. Fofce
écting on the semiconductor pressure sensitive sensor 66 about
the pivotal connection 62 1s detected, so that crime prevention
is controlled by a crime prevention alarm system. - The chﬁck
mechanism 20 for wire gripping is constituted by cooperation of
the casing 21, an inner pin 19 and balls 15, to thereby permit a
wire W to be interposedly held between the balls 15 by means of a
spring 18, resulting in the suspension device being suspended
from the wire W as in each of the above-described embodiments.
Referring now to Fig. 15, yet another embodiment of a
crime prevention display device according to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension device. In the illustrated
embodiment, a ceiling C or a wall S is mounted thereon with a
~rail 67, in which a sensor bus 46 is incorporated. A suspension
device 1 includes a casing 21 provided with a sensor plug 68 and
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-4- invention effectively acconplishes antitheft of an article of val ue
such as a picture exhibited or the |i ke and managenent of security. Brief

Description of Draw ngs : Fig. 1is a front elevation viewin
section taken along line I-1 of Fig. 2.which shows a suspension device
equi pped with , ~13-

an attachment 69, as well as a chuck mechanism 20 and a
semiconductor pressure sensitive sensor 40 arranged in the casing

* 21, resulting in being accommodated to system control. In the
illustrated embodiment, a hook 87 including a grip mechanism 86
is preferably mounted on an end of a wire W.

Referring now to Figs. 16 to 21, even another embodiment
of a crime prevention display device according to the present
‘invention is illustrated, which is likewise in the form of a
crime prevention suspension device. 1In the illustrated
embodiment, a casing 21 including a chuck mechanism 20 ig
slidably érranged in a holder 22 and the holder 22 is provided
with a hook 24. Also, a micro switch 25 is arranged so as to be
opposite-and contiguous to one end 210 of the casing 21 and
connected together with a power switch 52 to a crime prevention
alarm circuit 3, to thereby provide a crime prevention suspension
device 1.

-In the illustrated embodiment, the holder 22 is mounted
on one side thereof with a hook mounting member 221; which is
then pivotally mounted with the hook 24 through a support shaft
60. Also, the micro switch 25 is adapted to make an action in
gorrespondence to vertical load acting on the hook 24 and abutted
against the one end 210 of the casing 21 while being opposite
thereto. Also,'the micro switch 25 is connected together with a
power switch 52 through a conductive wire 45 to a printed circuit
board 44 having the crime prevention alarm circuit 3 mounted
thereon, to thereby be connected to both a battery 50 and a
buzzer 54. _

The casing 21 is threadedly fitted therein with an
adjustment member which serves to adjust abutment between the one
end 210 of the casing 21 and the micro switch 25 opposite
thereto.

The crime prevention alarm circuit 3 may have respective
single circuits of the battery 50, power switch 52, micro switch
25 and buzzer 54 incorporated therein as shown in Fig. 21(a).
Alternatively, it may be an alarm circuit 3 comprising the
battery 50, the micro switch 25, a thyristor 53, the buzzer 54
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a crinme prevention equi pnment (hereinafter also referred to as "crine
prevention suspension device") which-is an enbodi nent of a crine prevention

di spl ay device according to the present invention: Fig. 2is a
pl an view of the suspension device showm in Fig. 1; Fig. 3is a
vertical sectipnal view taken along line-l4—=111 of Fig. 1; Fig.

4(a) is aplan feeX‘ﬂdéPS’i“" 5¢ 8¢ S%&U@' fnoil gngiﬁfﬁb‘r (ﬁﬁgs&ﬂig gﬁgégﬁtiéed

for the suspension device shown
showi ng armltdmn eieepie dfis hienwemmeetSemltheepsmsgd ofrcuyt upa;gi 44

Fig. 5 is Ay Pl aeds PEASPRELhYEK VhETh STRY RmBer 221.

Also, as in the embodiment shown in Figs. 7 and 8, the
illustrated embodiment may be preferably constructed in such a
manner that a micro switch is used as the power switch 52 and
arranged in so as to be abutted against the hook 24 pivotally
mounted on the hook mounting member 221 through the support shaft
60, resulting in being turned off when- the hook 24 is moved to a
horizontal position and turned on when it is moved to a Vértical
position. Also, the hook mounting member 221 includes a housing
59, which has the battery 50 and buzzer housed therein and
entirely surround with a cover 55, so that turning-off of the
buzzer 54 is rendered difficult once it is turned on due to
actuation of the micro switéh 25. Resetting of the buzzer thus
turned off to turning-on may be carried out through a separate
operation. Alternatively, an alarm lamp (not shown) may be
substituted for the buzzer 54 or combined with the buzzer.

In the'drawings, reference numeral 14 designates a cap
detachably mounted on a battery storage secfion 74. 231 is a
‘presser lid detachébly fitted in a casing receiving section 75.

49 is a capacitor. .
The suspension device of the illustrated embodiment-  thus

constructed is fixed at.-a predetermined position on a wire W
inserted therethrough and an article or exhibit is held on the
hook 24, so that chuck mechanism 20 firmly grips the wire W,
resulting in the article being suspended from the suspension
device. This causes load to be applied from the article to the
suspension device, so that the casing 21 is held in the holder 22
due to compression of the spring 23, to thereby prevent load from
being applied to the semiconductor pressure sensitive sensor 40.
When the article suspended from the suspension device is removed
from the hook 24 of the suspension device 1 for theft, the spring
23 causes the holder 22 including the hook 24 to be upwardly slid
with respect to the casing 21, so that the micro switch 25 is
forcedly pressed by the casing 21, resulting in being closed.

-
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detection section used in the suspension device showmn in Fig. 1;
Fig. 6 is an electric circuit diagramshowing an alarmcircuit for the

suspensi on device shown in Fig. 1; ' Fig. 7 is a front elevation
view partly in section showing a crine prevention suspension device which
i s anot her enbodi ment of a crine preventiemsdisplay_device accordi ng to t he

Presen TR snaren, bt ik pe e Vet S LAY L0 M

circuit di agraenshaw g osndtrivar td»earualte:eaw &9 daarvhecibuzzdr, 54, resulﬂ:irg;

10is a Syihe%te' %u\é'z%w %QO\@e'}&r%tcﬁfg ralv}azrqlq.ncgorgd’uq{d S}iseta%n{lng to warning
~ of the abnormality.

In the illustrated embodiment, the suspension devices
each are provided with the alarm unit, to thereby be applicable
to any desired place. Alternatively, a plurality of the
suspension devices of the illustrated embodiment may be used for
a centralized control system for crime prevention in a manner
similar to Fig. 10. 1In this instance, the holder 22 of each of
the suspension devices is not-prdvided with the battery 50 and
buzzer 54 and generation of alarm is carried out by operating the
micro switch 25. '

Referring now to Figs. 22 and 23, a further embodiment
of a crime. prevention display device according to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension deviée. In a crime prevention
éuspension device of the illustrated embodiment, a holder 22 and
a2 hook mounting member 221 are formed in a manner to be integral
with each other and a casing receiving section 75 for receiving a
casing 21 therein and a storage section 74 for storing a battery
50 and a buzzer 54 therein are provided. A member like the cover
55 described above may be eliminated from the suspension device
of the illustrated embodiment.

' Fig. 24 shows a still further embodiment of a crime
prevention display device according to the present invention,
which is likewise in the form of a crime prevention suspensioﬁ
device. A crime prevention suspension device of the illustrated
embodiment is constructed into a vertical structure, wherein a
holder 22 is threadedly mounted at a lower end thereof with a
hook mounting member 222 and a casing 21 includes an inner pin 19
urged by a spring 23 and provided at a lower end thereof with a
spring seat 13. The spring seat 13 is provided with a slide
member 431 so as to be projected therefrom. The slide member 431
is arranged in a manner to be slidable and opposite to a micro
switch 25._ The hook mounting member 222 is provided therein with
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Fig. 11 is a vertical sectional view showing a crinme prevention suspension
device which is a further enbodinent of -a crinme prevention dlsplay devi ce
according to the present i nventi on;,

. -16-

a circuit board 44, a battery 50 and a buzzer 54 and fixedly
mounted at a lowermost end thereof with a hook 24. |

Referring now to Figs. 25 to 29, a yet further
embodiment of a crime prevention display device according to the
present invention is illustrated, which is likewise in the form
of a crime prevention suspension device. In a suspension device
of the illustrated embodiment, a casing 21 includes a chuck
mechanism 20 adapted to grip a wire W inserted therethrough and
is slidably received in a holder 22. The holder 22 .is mounted on
an upper end thereof with an engagement joint 76 through whlch a
grip member 77 is flxed on the upper end of the holder 22. The
grip member 77 is formed at an upper end thereof with a recessed
groove 80 for rail insertiomn, which is provided therein with a
pair of holding pawls 78, 78 opposite to each other in a point-
symmetric manner, as well as a pair of rail insertion surfaces
79, 79 opposite to each other in a point-symmetric manner. The
grip member 77 is threadedly fixed in the engagement joint 76 and
is fitted on an outer periphery thereof with a mounting cylinder
8l in a slidable manner. The cylinder 81 is urged in one
direction by a spring 82 and is prevented from rdtating by means
pf a rotation stopper 83 such as, for example, a screw, a key or
the like. The mounting cylinder 81 is formed at an upper end
thereof with cutouts 84, 84, which are fitted on a lower portion
of a rail R when the grip member 77 is mounted on the rail R,
resulting in cooperating with the rotation stopper 83 to prevent
the grip member 77 from being rotated by the spring 82.

The recessed groove 80 in which the rail R is fitted is
so formed that the rail insertion surfaces 79, 79 defining a
first groove section formed into a width which permits the lower
portion of the rail to be inserted thereinto and fit surfaces
781, 781 defining a second groove section formed into a width
which permits a neck portion of the rail to be fitted therein
intersect with each other at a position'in proximity to a center
of the recessed groove 80, respectively. The fit surfaces 781,
781 of the second groove section are formed with holding fecesses
782, 782 in which the lower portion of the rail is fitted, to
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- 5- Fig. 12 i's an expl oded perspective view of the suspension
device shown in Fig. 11; Fig. 13 is a side elevation view partly
in section showing a cri'nme prevention suspension device which is stil

anot her enbodi ment of a crinme prevention display device according to the
present invention; Fig. 14 is a-1frent elevation view partly in

section O%hereby prov1de the above-described holding pawls 78, 78,
respectively. _

The holder 22 is pro?ided therein with a semiconductor
pressure sensitive sensor 40 in a manner to be opposite to an
inner end surface thereof defined in a direction of sliding
thereof through a distribution member 70 for equally distributing’
force. The semiconductor pressure sensitive sensor 40 is
connected through a conductive wire 45 to a board 44 on which a
bridge circuit is arranged so that it operates when. it detects
removal of a suspended article from the suspen81on dev1ce based
on a variation in load applied thereto, resulting in alarm
display being carried out through a crime prevention alarm
circuit 3. This realizes centralized safety control for warning
and monitoring. : _ .

The engagement joint 76 in which the grip member 77 is
threadedly fitted is formed with a lead-out port 761 from which
the conductive wire 45 connected at one end thereof to the
semicondnctor pressure sensitive sensor 40 and at the other end
thereof to an attachment plug 84 including a connection terminal
85 is led out. Alternatively, the holder 22 may be integrally
nounted with a cordless attachment plug 84.

Now, the manner of operation of the thus-~constructed
suspension device of the illustrated embodiment for suspending an
article or exhibit such as a picture from the wire W through the
suspension device will be described hereinafter. The recessed
groove 80 of the grip member 77 provided on one end of the
suspension device is pressed'against the rail R mounted on a
ceiling or a side wall to insert the rail R between the rail
insertion surfaces 79 and 79 while downwardly forcing the
mounting cylinder 81 against the spring 82. Then, the érip
member 77 is rotated about an axis thereof, so that the neck
portion of the rail R is interposedly held between the holding
pawls 78 and 78 oppositely arranged in the recessed groove 80.
Then, the mounting cylinder 81 is forced toward the rail by the
spring 82, resulting in the suspension device being fixed on the
rail R. Thereafter, the wire W is fitted in the chuck mechanism
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t he suspension device shown in Fig. 13; Fig. 15 is a side

el evati on view showi ng the manner of operation of another exanple of a
centralized control system Fig. 16 is an-enlarged vertica
sectional view taken along line XVI-XVI of Fig. 17 which shows a crine
prevention suspen5|on device which is ye&l&nother enbodi nent of a crine

preventio dis eyice.accaordi ng,to resent _inve

17 is a f?%n égalon ngwgs g néﬁa P %§P e @ ﬁ&ﬁgﬁsPSnﬁﬁgﬁqﬁgtﬁs
Fig. 16; connectedthromghlsha piize Wi ¢w mmethGS$@$péDaldBVdeEhCEGSNGWﬂmg1
Fig. 16; ip bei%g ghgpeaaehsfgoﬁ'QﬁeeEQE%QHQQO%'QWVQEethe suspensi on device

shown in
A position of the suspension device can be changed by

upwardly pushing the suspension device held on the rail R and
sliding the suspension device along the rail R while downwardly
pushing the mounting cylinder 8l1. Then, when an operator's hold
is loosed of the suspension device, the mounting cylinder 81 is
upwardly pushed, resulting in the suspension device . being fixed
on the rail. Removal of the suspension device ffom the féil is
carriéd out in a manner contrary to the above. More
particularly, the suspension device is upwardly pushed and the
grip member 77 is rotated in a direction opposite to that |
described above, to thereby relatively move the rail R from the
holding pawls 78 toward the rail insertion surfaces 79. Then,
the SQSpension device is downwardly drawn out of the rail. Thus,
it will be noted that mounting and releasing of the suspension
device with respect to the rail can be readily accomplished by a
one-touch operation. ' _

A centralized control system for crime prevention using
a Plurality of the suspension devices of the iliustrated
embodiment can be realized in a manner as shown in Fig. 30. More
particularly, a plurality of the suspension deviceszl which are
connected in parallel to each other for every group are connected
through a bus 46 to a centralized control circuit 47 including
the crime prevention alarm circuit 3. A power supply, a buzzer
and the like may be arranged on a side of a centralized control
master equipment, therefore, each of the suspension devices
acting as a satellite equipment méy be so constructed that all
components including the casing 21, a spring 23, a semiconductor
pressure sensitive sensor 40 and the like are received together
with the joint 76 including collars 56 and 57 and a fixing screw
762 in the holder 22 of a circular or-rectangulaf cylindrical
shape and the grip member 77'is threadedly fixed in a threaded
hole -761 formed through the joint 76.

Referring now to Figs. 31 to 35, an even further
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Fig. 20 is a front elevation view of the suspension device shown in Fig.

16; Fig. 21(a) is an electric circuit diagram show ng an exanple

of an alarmcircuit for the suspension device of Fig. 16 and Fig. 21(b) -

an electric circuit diagram show ng anot her exanple of the alarn1C|rCU|t

shown in Fig. 21(a); Fig. 22 is apgenlarged front elevation view
modi fication of the s

L1 =Sctlon oML R eI NS Sispeeon deee o

in Fig. 22present 1nv|é|ngiozl4 iiss idlueniratgdd wivildhcdls s.enctevﬁmai in a\lles f@awinng

acrine pr8¥egt Q-Qm%u%ee%'nqﬂoqle u%%e%':.%rﬁ 'dsév%.\{:%n. an%t 'ime prevention
suspension device of the 1llustrated embodiment includes a hollow
cylindrical holder 22 and a casing 21 which includes a chuck
mechanism 20 for gripping a wire W while inserting it
therethrough and is slidabiy received in the holder 22 while
being urged in one direction by a spring 23. The holder 22 is
‘detachably mounted on a lower end thereof with a hook 24 through.
a hook mounting section 242 of the hook '24. The hook 24:is
pivotally_mounted at a support portion 243 thereof with an anti-
disconnection lever 241. The lever 241, as shown in Figs. 33 and
34, may comprise a wire formed into a substantially U-shape of
which both ends each are fitted in a hole of the hook 24 so as to
serve as a center 243 for pivotal movement of the lever 241. - The
hook 24 is provided thereon with a mount-like projection 244, so
that the lever 241 gets over the projection 244 during pivotal
movement thereof about the pivbtal center 243, to thereby be held
on either one of both sides of the projection 244, resulting in
being locked at each of both end positions of the pivotal
movement while being kept open or closed. Alternatively, the
wire of a substantially U-shape for the lever are fittedly
supported at both ends thereof in holes stepwise formed at a bbdy
of the hook 24, to thereby be pivotally movable in a stepwise
manner, resulting in being automatiéally restored by elastic
force of the lever 241. 1In this instance, the projection 244 may
be eliminated. '

Also, the holder 22, as shown in Figs. 31 and 32, is
provided therein with a collar 17 arranged so as to be opposite
and contiguous to an end surface of the casing 21 defined in a
direction of sliding thereof and acting as a spring bearing, a
micro switch 25 including a switch button 251 and a board 252, a
battery 28, and a buzzer 29, which are connected together with a
power switch 26 to an alérm circuit 27. In the illustrated
embodiment, the holder 22 is preferably provided therein with the
alarm circuit 27 in which the micro switch 25, the battery 28, a
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enbodi ment of a crinme prevention display device according to the present
I nventi on; Fig. 25 is a sectional front elevation view show ng a

. -20-

presser spring 16 and the buzzer 29 are detachably incorporated
while being interposed between the hook mounting Section 242 of
the hook 24 and the collar 17 and'electrically connected to each
other. Alternatively, the battery 28 and presser spring 16
interposed between the micro switch 25 and the. buzzer 29 may be
arranged in the holder 22 in a manner vertically contrary to that
shown in Fig. 32. Also, in the illustrated embodiment, the hook
24 is formed in a manner to be integral with the hook mounting
section 242, Alternatiﬁely, both may be formed separate from
each other. 1In this instance, the former may be threadediy
connected to the latter so as to be detachable from the latter.

The holder 22 is formed at a lower portion thereof with
a receiving section 222 for receiving an alarm circuit mechanism
therein. Also, the holder 22 is formed at a side wall thereof
with a through-hole 223 via which the wire W is drawn out of the
holdexr 22, so that an end of the wire W may be outwardly led out
from a slit 171 of the collér 17 arranged in the holder 22 via
the through-hole 223, 1In this instance, the collar 17 and holder
22 are prevented from being rotated relative to each other by
means of a key stopper mechanism 225 constituted by a recessed
groove or projected groove provided on an outer periphery of the
collar 17 so as to vertically extend and a projected groove or
recessed groove formed on an dinner surface of the holder 22 so as
to correspond to the recess of the collar 17, to thereby keep
communication between the slit 171 and the through-hole 223,
resulting in ensuring thaf the end of the wire W is smoothly led
out via the through-hole 223. '

The hook 24 is formed with a through~hole 34 which
permits a part of the receiving section 222 of the holder 22 to
act as a resonance chamber énd the alarm circuit mechanism is
received in the receiving section 222, so that operation of the
micro switch 25 prevents the buzzer 29 which has been turned on
once from being readily turned off. The buzzer may be reset by a
resetting operation.

In the drawings, reference numeral 211 designates a
mounting cép, which is threadedly fitted on the casing 21, so
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-6- crime prevention suspension device which is another enbodi nent of a -
crime prevention display device according to the present invention;

Fig. 26 is an enlarged plan view taken along Iine XXVI- XXVI of Fig. 25;
Fig. 27 is an expl oded perspective view of the suspension device shown in

Fig. 25;

Fig. 28 is a side el evagion view show ng the manner of

that the amount of threading of the cap 21 on the casing 21 -
permits positional adjustment of the casing 21. "Reference
numeral 231 is an adjustment cap acting also as a stopper for
preventing removal of the casing 21. The adjustment cap 231
functions to adjust force of the spring 23 for pressing the micro
switch 25. For this purpose, the adjustment cap 231 is
threadedly fitted in'the upper end of the holder 22, to thereby
cooperate with the cap 211 to constitute a mechanical switch.

The alarm circuit 27, as shown in'Figs._35(a) and 35(b),
preferably has a unit circuit incorporated therein which:-
comprises the battery 28, the power switch 26 and micro switch
25, and the buzzer 29. Alternatively, it may be an alarm circuit
comprising the battery 28, the micro switch 25, a transistor 30,
the buzzer 29 and a resistor 31 and having a contact normally
kept turned on and rendered turned off when it operates, és shown
in Fig; 35(a). Alternatively, the alarm circuit 27 may be so
constructed that the contact is normally'kept turned off. and
rendered turned on at the time of operation of the circuit 27, as
shown in Fig. 35(b). The alérm circuit 27 thus constructed is
incorporated in a printed circuit board and then arranged injthé
holder 22. Further, in view of handling of the suspension device
of the illustrated embodiment, it is preferable that the power
switch 26 comprises a manually operated switch which is adapted
to be closed at a set position of the hook mounting section 242.

_ In the crime prevention suspension device 1 of the
illustrated embodiment thus constructed, when the suspension
device is held at a desired position on the wire W inserted
therethrough and an article or exhibit 2 is held on the hook 24,
the chuck mechanism 20 firmly grips the wire W, resulting in the
article 2 being securely suspended from the suspension device.
This causes load to be applied from the article to the suspension
deviée, so that the casing 21 is held in the holder 22 due to
compression of the spring 23, to thereby prevent load from being
applied tb the micro switch 25. When the article suspended from
the suspension device is removed therefrom for theft, the spring
23 causes the holder 22 to be upwardly slid with respect to the
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operation of the suspension device of Fig. 25; Fig. 29 is a
fragnentary front elevation view in section taken along |ine XXl X- XXl X of

Fig. 28; Fig. 30 is a systematic view showi ng a centralized
control system Fig. 31 is an expl oded perspective view show ng a
still further enbodi ment of a crinme preveakion di splay device according to

ool oo B ks hessir G 45 5l QOB ilsgesiened

Fig.- 33
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Fig. 34133/ /aUB U ohE U AR SYal1 o VEEW AL 27 to permit a

current to flow from the:battery 28 to the buzzer_29, resulting
in the buzzer warning the abnormality.

Referring now to Fig. 36, another embodiment of a crime
prevention display device according to the present invention is
illustrated, which is constructed in the form of a crime
prevention display pedestal adapted to support thereon an article
to be exhibited. A crime prevention display device 1 of'fhe
illustrated embodiment may include a deflection suﬁport surface.
Alternatively, 1t may include a support base 40 arranged so as to
be vertically movable. Under the support base 40 is defined a
resonance chamber 33 by means of a partition wall 32. Also, a
through-hole 34 is formed so as to communicate with the resonance
chamber 33, which is provided therein with a buzzer 35. An alarm
circuit 39 is provided which includes a transiétor'30, a resistor
31, a micro switch 36, a power switch 37 and a battery 38. The
micro switch 36 is kebt unloaded or open during arrangement of an
article or exhibit on the supported base 40, whereas removal of
phe article from the support base 40 causes the micro switch 36
to be closed, so that the alarm circuit 39 is actuéted to turn on -
the buzzer 35, resulting in an alarm sound being provided
therefrom.

_ The crime prevention displéy pedestal of the illustrated
embodiment is constructed so as to utilize elastic force of a
spring of the micro switch 36 during display or exhibition of the
article and permit the micro switch 36 to be pressed or closed
when the article is removed from the display pedes;al.

' Now, a crime prevention alarm system in which the crime
prevention display device of each of the embodiments constructed
as described above may be incorporated will be described
hereinafter with reference to Figs. 37 to 39. The alarm system
includes the display device 1 for displaying an article 2 such as
a picture. The display device 1 may be the above-described
suspension device includihg the chuck mechanism for gripping the
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section of the display device showm in Fig. 32; Fig. 35(a) is an
electric circuit diagramshow ng an exanple of an al arm signal generating
circuit for the suspension device of Fig. 32 and Fig. 35(b) is an electric
circuit diagram showi ng anot her exanple of the alarmcircuit shown in Fig.
35(a); Fig. 36 is a plan view shdd+ng a yet further enbodi nent of

s adapt B ¥ oLeghEROTKREPUCREATRRC" il WOVR 1 ISR INER (ki
vi ew showihgh abhendbdrmesenerasangxhiibcuitr 8mopr @easrasAngl ar sovod: malve
met hod aC&PrQiEgeﬁQtEPEiHEQSQQEqPQﬁQ?LiOﬁiso, th alEEﬁ-s§§tE§ 35 9 huQRls! 1aC
circuit diagramshow ng a part of a Pecelver used in the frethod shown 1 n
Fig. 37; Eegleiver -including a microphone 4 collecting the sound wave
generated from the alarm circuit 3 and converting it into an
electrical signal, amplifiers 5 and 6 each including an
amplification circuit for amplifying the electrical signal fed
from the microphone 4 thereto, an analog band pass filter 7 for
selecting a desired signal component from the amplified signal
and converting it into a pulse signal, a buffer amplifief'S, an
A/D conversion circuit 9, a digital filter 10 for excluding a
particular sound wave component from the pulse signal, and a time
‘filter 11 for distihguishing a digital signal from a false
‘'signal. The receiver is also provided with an alarm circuit 12
for generating an alarm signal, which is connected to a
centralized control equipment 13_or a crime prevention systenm
equipment. |
In such arrangement, when the exhibited article is
lifted up in an exhibition hall or room, the alarm generating
circuit 3 of the crime prevention suspension device is actuated
to generate a particular sound wave of 2700 to 3400 Hz and
breferably 3000 Hz to warn the abnormality. The sound wave thus
generated is then collected by the microphone 4 such as, for
example, a carbon microphone, a capacitor microphone, a dynamic
‘-microphone or the like arrangéd~on a ceiling of the exhibition
room, a wall thereof or the like and then amplified through the
amplifiers 5 and 6 of a préamplifier circuit as shown in Fig. 38.
Subsequently, in order to exclude any unnecessary sound
from the signal thus suitably adjusted, it is passed through ;he
analog band pass filter 7, so that required signal components
having frequencies centering around 3000 Hz may be amplified to a
high degree. Then, the anélog signal is fed to the buffer
amplifier 8, to thereby be subject to waveform shaping, followed
by feeding to the A/D converter 9, resulting in being converted
-into a pulse signal. Thereafter, the pulse signal is passed
through the digital filter 10, so that components other thén
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Fig. 39 is an electric circuit diagramshowing a part of a receiver
connected to the exanple of Fig. 38.

24~

those having.freqﬁencies of 3000 + 300 Hz are removed. Then, in
order to distinguish the analog signal from a false signal
contained in music or the like, the analog signal is passed
through the time filter 11, so that continuous generation of a
particular sound wave signal for a predetermined period of time
(seconds) or more is detected for selecting the signal.
Thereafter, the signal is fed to a final gate and then used for
actuating the alarm circuit 12 of the receiver, so that an alarm
signal such as sound of the buzzer, light of a lamp-or the like
may be generated. Then, the alarm signal thus output frbh the
receiver is fed to the centralized control equipment 13, to
thereby permit the crime prevention alarm system to exhibit a
safe and appropriate function without causing any wrong
information, resulting in providing satisfactory serviceability.

'The alarm generating circuit including the buzzer which
is used for the crime prevention display device may be
incorporated in a door of an exhibition room, a door of a display
case or the like, to thefeby detect opening of the door for
removal of an exhibited article-for theft, resulting in providing
an alarm sound. Also, in the crime prevention alarm system, the
receiver for alarm detection is incorporated in the centralized
control eqﬁipment while being connected to thereto.
Alternatively, it may be connected to any other guard or crime
prevention alarm equipment to constitute a theft prevention
system. For example, a centralized.control master equipment may
be used for carrying out operation control of alarm outputs such
as an output of a grodp identifying lamp, as well as an output of
a bell, that of a disaster prevention system, that of a
subscriber's telephone and the .like based on inputting of an
alarm signal thereto for every group or exhibition room, to
thereby provide a system for identifying a place at which an
exhibited article has been stolen. In such arrangement, a power
supply; a buzzer and the like may be arranged on a side of the
centralized control master equipment.

Industrial Applicability
As can be seen from the foregoing, the crime prevention
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-7- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now,
the present invention will be nore detailedly described hereinafter with
reference to the acconpanyi ng draw ngs. Referring first to Figs. 1
to 6, a suspension device equipped with a crime prevention equi pnment or a
crinme prevention suspension device which-2a%-a first enbodiment of a crine

P rers ol AR CoaRETRILCER PRRVRBETER' shBERC:bRBsb moshorones
which is sigsdpaiedthéretber aacerdingr b fthgeperakhy invention are .
| suitable for constltuting a crime prevention system for
preventing a theft of an exhibit or an interior or exterior
decoration such as a picture, a sculpture, a craftwork, a panel
or the like when it is exhibited or displayed in an art museum or
any other exhibition hall.
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i ncludes a casing 21 including a chuck nechanism 20 for selectively
gripping a wire Winserted therethrough and a holder 22 in el HD B

I

21 is received in a manner to be vertically slidable. The h
t hreadedly nmounted thereon with a hook 24. Al so, the hol .derOH
therein with a shell 72 so as to be posi-2i6ened bel ow t he casl

bR
I

whi ch shell a crire prevention alarnlchigﬁkk 3 and a sem conductor pressure
sensitive sensor 40 connected to the ctH~etit 3 are received. The casing 21
i's downwardly urgéd byAacsiné reressntbon hdisplapvkevine obmphistaging 21

pressedly forces t %}dé’q?i 1 ki 4 f
force dependi ng or?ﬁcoaz:ﬁnagcctl ng odr)gdt E%ﬁ%%%;kﬁzﬁfg?l%Ir%ﬁ%%?ggér)é%%gi%eﬁgﬁns °

seni condBEHPP iR & Wi scingeytrd sEierrthmoyghactuated in a

a crime prevention alarm circuit; and

a load detection means connected to said crime
prevention alarm circuit and arranged for detecting a variation
in load applied'from an exhibit thereto.

2. A crime prevention display device as defined in
Claim 1, wherein said load detection means comprises a -
semiconductor pressure sensitive sensor.

3. A crime prevention display device as defined in
Claim 1, wherein said load detection means comprises a load cell.

4, A crime prevention display device as defined in
Claim 1, wherein said load detection means comprises a micro
switch. ’ '

5. A crime prevention display device as defined in
Claim 2, further comprising a holder in which said casing is
slidably receivéd;

said casing being urged in one direction by a épring;
) said semiconductor pressure sensitive sensor being
arranged so as to be forcedly pressed by said casing.

6. A crime prevention display device as defined_in.
Claim 5, further comprising an'elastic plate for equally
distributing pressing force which ié interposedly arranged
between an end surface of said casing defined in a direction of
'sliding thereof and said semiconductor pressure sensitive sensor.

7. A crime prevention display device as defined in any
one of Claims 2 to 4, further comprising a holder in which séid
casing is slidably received;

said holder being pivotally mounted thereon with a hook;

said hook being provided with an operation mechanism for
operating a switch of a power supply section of said crime
prevention alarm circuit.

8. A crime prevention display device as defined in

Claim 5 or 6, wherein said holder is pivotally mounted thereon

* c L L] § * :



" conpressed manner between the holder 22 and the casing 21 by vert+cal |oad
acting on the hook 24 and connected through a cqﬂgg‘%' edm.r 45 to a
bridge circuit of the crinme prevention al arm circyj i o a
printed circuit board 44. As shown in FiH m ﬂl e casing 21
is formed into a hollow cylindrical shape7and has i

one end ﬁOé Fonhlékpabered“so as to act as an abutnent surface. The casing
21 incl udd&™aft MRRE’ pin 19 formed with a wire insertion through-hole 191
via which the wireadd ddokutbedmsgt Ipgovddiedg with angwndgd@tion mechanfmn i forer
pin 19 i _ 0 I rei I d | S in the
casing 2 pggggg’ﬁgogbg rtggl[ ?%r%vgglwgri %%}tr?lxﬁﬁ%&ioﬁleﬁ ?r%q'(% Sct’{ﬁ]]gulégasi ng
21, resubregvgnthopoadarmycigguit. ‘

. A crime prevention display device as defined in

ace of which

Claim.7, wherein said switch of said power supply section
comprises a micro switch; and .
said operation mechanism comprises a cam section formed
on said hook. , N
10. A crime prevention display device as defined in
‘Claim 8, wherein said switch of said power sﬁpply section
comprises a micro switch; and
sald operation mechanism comprises -a cam section formed
on said hook. '
11. A crime prevention display device as defined in any
one of Claims 2 to 4, wherein said crime ﬁrevention alarm circuit
- includes a buzzer and a battery and is arranged in said holder:
said casing being arranged in said holder.

, 12. A crime prevention display device aé defined in
Claim 5 or 6, wherein said crime prevention alarm circuit
includes a buzzer and a béttery and is arranged in said holder;

said casing being arranged in said holder. . |
13. A crime prevention display device as defined in
Claim 4, wherein said casing is slidably received in a holder and
urged in one direction by a spring; and . '
said crime prevention alarm circuit includes a battery
and a buzzer; :
said holder being provided at one end thereof with a
hook mounting member; ' _
said micro switch being provided on said hook mounting
member in a manner to be opposite to a lower_end of said casing:;
said hook mounting-member being connected to said
battery and buzzer of said crime prevention alarm circuit.
l4., A crime prevention display device as defined in any
one of Claims 1 to 4, wherein said casing is provided at an upper
end thereof with a grip member which is formed with a recessed

* c L M S *
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said recessed groove for rail insertion being provided
therein with a pair of holding pawls opposite to each other in a
point-symmetric manner and a pair of rail insertion surfaces
opposite td each other in a point-symmetric manner;

said grip member being slidably fitted on an outer
periphery thereof with a mounting éylindér;

said mounting cylinder being urged in one direction by a
spring while being prevented from rotating. ' _

15. A crime prevention display device as definéd in
Claim 14, wherein said recessed groove for rail insertion is so
formed that a first groove section formed into a width which
permits a lower portion of a rail to be inserted thereinto and a
second groove section formed into a width which permits a neck
portion of the rail to be fitted therein intersect with each
other; .

said recessed groove is formed with holding recesses in
which the lower portion of the rail is fitted along said second
groove section, to thereby provide said holding pawls.

16. A crime prevention display device as defined in
Qlaim 15, wherein said load detection means'comprises a
semiconductor pressure sensitive sensor;

said casing 1s slidably received in a holder and urged
in one direction by a spring;: and

an elastic plate for equally distributing pressing force
is interposedly arranged between an end surface of said casing
defined in a direction of sliding thereof and said semiconductor
pressure sensitive sensor, so that said semiconductor pressure
sensitive sensor is forcedly pressed by said casing. |

17. A crime prevention display device as defined in
Claim 16, wherein said grip member is connected through an
engagement joint to said holder; '

said engagement joint being connected to said
semiconductor pressure sensitive sensor and provided with a lead-
out port for a cord connected to an attachment plug including a

connection terminal.

AR R



t he chuck nechanlsn120 In the illustrated enbodi nent, three such balls 15

are held in the i ceinner pin 19 conprises a pipe-like member
formed with the wir | €,191 so that the wire Wis outwardly
axially inserted be 15 and is formed on an outer peri phery

of a central ortlon t her eof mnth a 'frust2oni cal section so as to be

fitted in the i nneg gt ap regéag pflgseﬂhbned&g@p@g %va%ge ffu%tfi%%lﬁl

section is fornmed Wih i nsertion the ba
are arrargesfinréspeberodnysaidveasingotist Réidahdy peaeivedninhe &pﬂdhr and

directi ongwidd iﬁspﬁgtdipegbgoﬁagzng dpréapses the balls 15 to be regul ated

by the inner tapered surface of
-sald casing is arranged so as to forcedly press said

micro switch; and

gsaid crime prevention alarm circuit includes a buzzer
and a battery and is arranged in said holder.

‘19, A crime prevention display device as defined in
Claim 18, wherein said holder is fixedly mounted on. a 1qwer end
thereof with a hook provided therein with said buzzer; a

said micro switch and battery being detachably arranged
between said casing and said ‘buzzer in said holder in a manner
electrically connectable thereto.

20. A crime prevention display device as defined in
Claim 2 or 5, wherein a plurality of groups each including a
plurality of said crime prevention display devices each including
said semiconductor pressure sensitive sensor are fofmed;

a pluralify of said semiconductor pressure sensitive
sensors being connected in parallel to a bus for every group;

said bus being conneéted to a centralized control
equipment for inputting and 6utputting;

whereby a centralized control detection monitor system
is provided which carries out warning and/or indication of an _

identification lamp for every group.
21. An exhibit crime prevention alarm control method

comprising the steps of:
' generating an alarm sound due to removal of an exhibit

from a display device;

collecting the alarm sound to obtain a sound wave
signal; ' '

converting the sound wave signal into a pulse signal by
means of an A/D conversion circuit;

removing signai components other than those having
frequencies within a predetermined range centering around a
frequency of a particular sound wave from the pulse signal by

means of a digital filter;

_—
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sel ectively c g and slippage of the wire W The inner pin 19
has one- end por n a manner to be contiguous to an end of the
frust-conical s di aneter side thereof and projectable from
the casing 21. The inner p|n 19 I s engagedoat the other end thereof with a

18 I d 21 of 43 f d
D hnend of ' he ey S 1R HRS AT S Dot d LRI S ftE
whi ch -t he cbntidhuoasi g@lnesr@d:tﬂomn afs o |natxaﬂlqu]atmtmad1chgaavrstsitgmlt afper el
e S pRSaRe R EE Yt Bl o, nipe or HIGEY B AN | 1A H G €1

3 include atter t hyTist or
resister Egtastsﬁomn gnnﬁmgxeGaan@lmamnsd@nptkKHHQ§uﬁtﬁﬂ&ainrqnnuraiiaqﬂ
control being carried out.
22. An exhibit crime prevention alarm control method as
defined in Cléim 21, further comprising the step of amplifying
said collected sound wave signal by means'of an amplification

circuit, followed by conversion of the sound wave signalhinto the

casing 21, so ﬁ‘BQ&Iﬂe laed By be accessible to the wire Wto

pulse signal.

23. An eihibit and display crime prevention alarm
apparatus comprising: '

a display device including a chuck mechanism for
gripping a wire inserted therethrough and provided with an alarm
generating circuit for generating a sound wave of a predetermined
frequency; and _

a receiver including a microphone for collecting the
sound wave generated from said alarm generating circuit and
converting it into an electrical signal, an amplification circuit’
for amplifying the electrical signal fed from said"microphone
Fhereto, an analog filter including an A/D conversion circuit for
selecting a desired signal component from the amplified signal
and converting it into a pulse signal, a digital filter for
excluding a_particﬁlar sound wave component from the pulse

' signal, and a time-filter for distinguishing a digital signal
from a false signal;
" said receiver being provided with an alarm circuit for
generating an alarm signal.

24. An exhibit and display crime prevention alarm
apparatus as defined in Claim 23, wherein said alarm generating
circuit includes a buzzer; _

said buzzer being received in a resonance chamber formed
in said display device.

25. An exhibit crime prevention alarm apparatus
comprising: _

| a support base for supporting an exhibit thereon;

* [ L N H *



incorporated in the printed circuit board 44. The crinme prevention alarm
circuit 3 thus constructed is arranged in the hol der 22. The
battery 50 and buzzer 54 are arranged in the holder 22 in a manner to be
positioned on both sides of the casing 21 and then surrounded with a cover
55. On-of f operation of the switch 52 is3tarried out by means of a pin-
inwardly insérted’through a _smal I t fqr t t he caver
55 so as to be sef _gtesto%te;nt%iene%\?ké’%%t (If?g(fcq%erf‘;%%eeaﬁ’tl (r)gr?dsauga[??r%qoinorﬂe‘m

is set uppdev shatl suppomg- dbhlsedf the switch 52 is rendered highly

difficult 1 ,@f : ; L i vel I I
1Sy R SRR, By e Wi o1
chamber;

a buzzer-arfanged in said resonance chamber; and

an alarm circuit including a micro switch connected to
said buzzer, a power switch and a battery:; .

said micro switch being operated while being kept from

being loaded from said support base.
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ABSTRACT

A crime prevention display device is disclosed which
;ncludes a casing (21) provided therein with a chuck mechanism
(20) for gripping a wire (W) inserted therethrough, a crime
prevention alarm circuit (3) connected to the casing and a load
detection means (40, 66, 25) for detecting a variation in load
applied from an exhibit to the device. The load detection means
(40) detects that removal of the exhibit held on the display
device causes the device to be unloaded, so that the crime
prevention alarm circuit (3) generates an alarm, leading'to
warning of the abnormality..  Also, the crime prevention alarm
circuit (3) generates an alarm sound, which is then collected by
a sound wave receiver, followed by inputting of the alarm sound
to a centralized control equipment (13), so that it may
positively exhibit a crime prevention alarm function without

causing any malfunction.
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- the buzzer 54. The sem conductor pressure sensitive sensor 40
conprises a filmlike pressure sensitive sensor nmade by arrangi ng a
conductive wire elenent 41 in an insulating sheet 42 as shown in Fig. 4(Qa)
or 4(b) and acting as a switch. For exanple, it nmay conpr|$ﬁsﬂwa&ﬁ§§a£ﬁermmd
sensor of the resistance variation type which is decreased
value with an’increéase“in pressure appl ug? %‘o an active are muﬁﬂ m
such a filmlike pressure sensitive sens as out put characte
.substantially inversely proporéFf jfht§ a pressure applied thereto and

wift

permts breaking force to be s ara ge which allows a relationship
“between force and a resistance val Ue t0 ‘be
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between 1M err] and 50 to 100K[err]. Use of a current-voltage converter
circuit or any other suitable interface circuit permts a voltage output
substantially proportional to a conductance of the pressure sensitive
sensor to be provided. "~ Also, as shown in Fig. 5, a pair of
silicone rubber plates 70 are arranged on both sides of the pressure
sensitive sensor 40 t0 ensure uniformAisstribution of force and received in
a shell 72 while being .interposedly supported between a press plate 71 and
a support plate 73.42% i port ‘@dlate 73 is threadedly fixed in the shel
72. The press plate 71 'rang@d in such a manner that one end thereof
I's upwardly projected through a centQHh ONening of the shell 72 so as to be
pressedly contacted with the casinﬁBZ to thereby actuate the pressure
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sensitive sensor 40. Further, the elastic plate 70 for equally distributing
force is interposedly arranged between an end surface of the casing 21
defined in a direction of sliding thereof and the sem conductor pressure
sensitive sensor 40. The pressure sensitive sensor thus assenbled is
arranged in the holder 22, to therebgﬁfrOVLde'the crime prevention

suspensi on device: ’ : The pres sensitive sensor 40 nmay be
replaced with any suitable nmeans such as a load cell, a strain gaugg, a
magnet detecFIng Qﬁ}or EBFWKHC)lnterrupter; a mcro switch or t li ke.

\4

51 —Z
A\l
I s 52:'\54 J 52
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FIG. 5 S
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For operation of the crine prevention suspension device

4/24

FIG. 7

145

FIG. 8
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1 thus constructed, the wire Wis fixed to a mount on a wall -or the |ike
and then inserted at one end thereof through the casing 21. This |leads to
openi ng of the chuck nechanism 20, to thereby pernmt the suspension device
to be novable on the wire W so that stopping of the suspension device at a
predeterm ned position on the wire VthiIe keeping it suspended fromthe
W re causes t-he chuck -nechani sm 20 tg g tightened by weight of the
suspensi on device, resulting in the séspension devi ce being fixed on the
wire W Then, mﬂﬁh 3:d§3|red rticle or exhibit such as a picture is held
on the hook 24, 'l oa gppl ¥d fromthe article to the suspension device,
so that the chuck mechani sm 20 firm y3grips the wire W to thereby permt
the article to be exhibited while bgfhg suspended fromthe wire Wthrough .
t he suspension ED
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device. This causes load to be applied fromthe article to the suspensi
devi ce, so that the casing 21 is held in the holder 2 0 conpression

of the spring 23, to thereby prevent | oad frombeing a pl'eqﬂkggﬁﬁmbjmmd _
seni conduct or pressure sensitive sensor 40. Wen the alt from
t he suspension device is renoved therefromfor theft, t ﬁmﬁg uses
the holder 22 to be upwardiy slid\Mé/}Jespect to the c ! at

t he sem conduct or pressure sensitive'sensor 40 is forcedly pressed by the
casing 21, resulting in a resistance value of the sem conductor pressure
sensitive sensor 40 being varied due to |load applied fromthe casing 21
thereto. Such a variatioen in resistance value cgysesrthe crinme prevention

alarmcircuit 3 to be actuated g@ S?ﬁ%eﬁ;he buzﬁpr S%Qto gen%£ate an alarm
_ \ '

sound, I _ o b
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| eading to warning of the abnormality. Referring now to Figs. 7
and 8, another enbodi nent of a crine prevention display device according to
the present invention is illustrated, which is likewise in the formof a
crime prevention suspension device. In the illustrated enbodi nent, a hook
24 is pivotally connected to a casing 21 at a pivotal connection 60, so
that the hooR 24 s pi'votally or rogﬁﬁﬁply supported on the casing 21.

Al so, the hook 24 is provided thereon wth a camsection 61 in a manner to

be opposite

FIG. 12
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to a setti ng swtch section such as, for exanple, a mcro switch 52. The
switch section 52 is connected to a crine prevention

8/24

FIG. 15
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alarmcircuit 3 including a sem conductor pressure sensitive sensor 40 and
forcedly pressed by the cam section 6 when the hook 24 is noved to a
vertical position, resulting in being turned on. Wien the hook 24 is in a
position other than the vertical position, the switch section 52 is kept
turned off. An alarmcircuit board 44 on which the sem conductor pressure
sensitive sensor 40 is nounted is nnypégd thereon with a battery 50 and a
buzzer 54 and then arranged in a holder 22. Then, it is surrounded with a
cover, resulting in providing a suspension device which is substantially
kept from being affected by a tenperature. The illustrated

enbodi nent is so constructed that the suspension devices each are provided

with the alarmunit as in
FIG. 16
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t he enbodi nent descri bed above with reference to Figs. 1 to 6, thus, it may
be set in any desired place. ~ Referring nowto Figs. 9 and 10, a
centralized control systemfor crine prevention is illustrated, which is
constructed so as to divide the suspension devices 1 constructed as
descri bed above into groups and connect the crinme prevention circuits 3 on
which the préssuré sefsitive sensors of the suspension devices are
arranged in parallel to a bus 46 for every group, so that the circuits 3
are connected through the buses 46 to a centralized control circuit 47. The
suspensi on deviceﬁgﬁ ﬁ?c func% iras a satellite equi pnent which acts to
at

i nput information g var on in |oad applied to the wwre W
breakage in the satellite equipnent, cutjdng of the bus, short-circuiting
of the 191 ™ '
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bus or the like to the centralized control circuit 47, to thereby
concurrently carry out lighting of a group identification |anp and control
of actuation of an al arm out put such as an output of a buzzer, an output of
a disaster prevention system an output of a subscriber's telephone or the
like. This results in the centralized con{rol systemreadily and positively
i denti fyi ng whi ch ‘suspensi en devi ce 5o peen burglarized. Inthis.
instance, a power supply and the buzzer hay be :

FIG. 19
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FIG. 20
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-12- provided on a side of a mater equipnment for centralized control
Therefore, the suspension device 1 nay be constructed in such a nmanner as
shown in Figs. 11 and 12, which illustrates a further enbodi nent of a crine
prevention di splay device according to the

12/24
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present invention. Mire particularly, a crinme prevention suspension device
shown in Figs. 11 and 12 is so constructed that a hol ding hook 48 is

t hreadedl y engaged with a holder 22 of a circular or rectangul ar
cylindrical shape and all conponents including a casing 21, a spring 23, a
sem conductor pressure sensitive sensor 40 and the |like are provided
together with coll-ars 56 and 57 and a fixing screw 58 in the hol der 22.
Referring nowto Figs. 13 and 14, stiifa&nother enbodi nent of a crine
prevention di splay device according to the present invention is
illustrated, which iF:Ig&e(EEe ig%; g formof a crine prevention suspension
device. In a crime prevention®su ron device of the illustrated

enbodi ment, a casing 21 provided with a chuck mechanism 20 is engagedly put
on a rail 64 '
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and a hol ding hook 61 is joined to the casing 21 through a pivotal
connection 62. Between the rail 64 and the holding hook 61 is arranged a
sem conductor pressure sensitive sensor 66 in a manner to be opposite to a
rod 63 urged by a spring 65. .Force acting on the sem conductor pressure
sensitive sensor 66 about the pivotal connection 62 is detected, so that
crinme preventi'on is$ controlled by a ?ﬁiﬁﬁ prevention alarmsystem The
chuck mechanism 20 for wire gripping ié constituted by cooperation of the
casing 21, an inner pin 19 and balls 15, to thereby permt a wire Wto be
interposedly held between the balls 15 by nmeans of a spring 18, resulting
in the suspension device being suspended fromthe wire Was in each of the
above-descri bed enbodi nents. Referring now to Fig. 15, yet another

enbodi ment of a F: I G, 24
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crime prevention display device according to the present invention is
illustrated, which is likewse in the formof a crine prevention suspension
device. In the illustrated enbodinent, a ceiling Cor a wall S is nounted
thereon with a rail 67, in which a sensor bus 46 is incorporated. A
suspension device 1 includes a casing 21 provided with a sensor plug 68 and

- 15/24

FIG. 26
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-13- an attachment 69, as well as a chuck nmechani sm 20 and a sem conduct or
pressure sensitive sensor 40 arranged in the casing 21, resulting in being
accomobdated to systemcontrol. In the illustrated enbodi nent, a hook 87
including a grip nmechanism 86 is preferably mounted on an end of a wire W
Referring now to Figs. 16 to 21, even another enbodi nent

16/24
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of a crine prevention display device according to the present invention is
illustrated, which is likewise in the formof ‘a crime preventi on suspension
device. In the illustrated enbodi nent, a casing 21 including a chuck
mechani sm 20 is slidably arranged in a holder 22 and the holder 22 is
provided with a hook 24. Also, a mcro switch 25 is arranged so as to be
opposite and conti guous to one end 2}? ?f the casing 21 and connected
together with a power switch 52 to a / e prevention alarmcircuit 3, to

t her eby provEgeaﬁ g;ine p;zvggtion suspensi on device 1. _ In the
ilTustrated énbodi reht, t | der 22 is nounted on one side thereof with a
hook nounting menber 221, which is then pivotally nnggzggzmﬁth t he hook 24

th h t shaft ~
rough a sgppor S aF: i 7{ :ER : £485 _ _ 546
81— | ~ea L
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60. Also, the micro switch 25 is adapted to nake an action in
correspondence to vertical load acting on the hook 24 and abutted agai nst

t he one end 210 of the casing 21 while being opposite thereto. Al so, the
mcro switch 25 is connected together with a power switch 52 through a
conductive wire 45 to a printed circuit board 44 having the crine
prevention alarmcircuict 3 nmounted thereon, to thereby be connected to both
a battery 50 and a buzzer 54. 18/24e casing 21 is threadedly fitted
therein with an adjustment nenber which serves to adjust abutment between
the one end 210 of the casing 21 and the mcro switch 25 opposite thereto.
The crinme prevention alarmcircuit 3 may have respective

FIG. 31
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single circuits of the battery 50, power switch 52, mcro switch 25 and

buzzer 54 incorporated therein as shown in Fig. 21(a)
may be an alarmcircuit 3 conprising the battery 50,
t he buzzer 54

thyristor 53,

19/24
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-14- and a resistor 51 as shown in Fig. 21(b). The crine prevention alarm
circuit. 3 is incorporated in the printed circuit board 44 and arranged in
t he hook nounting nmenber 221. Al so, as in the enbodi mrent shown in
Figs. 7 and 8, the illustrated enbodi nent may be preferably constructed in
such a manner that a mcro switch is used as the power switch 52 and
arranged in so’ as t‘o be: abut.ted agai n?{l. Ehe hook 24 pivotally nounted on

t he hook nounting nmenber 221 through. é gupport shaft

FIG. 33
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60, resulting in being turned off when the hook 24 is noved to a horizontal
position and turned on when it is noved to a vertical position. Al so, the
hook mounti ng nmenber 221 includes a housing 59, which has the battery 50
and buzzer housed therein and entirely surround with a cover 55, so that
turning-off of the buzzer 54 is rendered difficult once it is turned on due
to actuation*of the ntcro switch 25. Sesetting of the buzzer thus turned
off to turning-on may be carried ouflWidough a separate operation.
Alternatively, an alarmlanp (not shown) nay be substituted for the buzzer
54 or conbined with the buzzer. ' In the drawi ngs, reference nunera
14 designates a cap detachably nounted on a battery storage section 74. 231
is a presser lid detachably fitted in a casing receiving section 75.

FIG. 35_(a). e
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49 is a capacitor. The suspension device of the illustrated

enbodi nent thus constructed is fixed at a predetermn ned position on a wre
Winserted therethrough and an article or exhibit is held on the hook 24,
so that- chuck mechanism 20 firmy grips the wire W resulting in the
article being suspended fromthe suspension device. This causes load to be
applied fromthe artiele to the susg& ion device, so that the casing 21 is
held in the holder 22 due to conpre df of the spring 23, to thereby
prevent |oad from being applied to the sem conductor pressure sensitive
sensor 40. Wien the article suspended fromthe suspension device is renoved
fromthe hook 24 of the suspension device 1 for theft, the spring 23 causes
the holder 22 including the hook 24 to be upwardly slid
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Wi th respect to the casing 21, so that the mcro switch 25 is forcedly
pressed by the casing 21, resulting in being closed.
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-This actuates the crime prevention alarmcircuit 3 to permit a current to
flow fromthe battery 50 to the buzzer 54, resulting in the buzzer 54
generating a warning sound, leading to warning of the abnormality.

In the illustrated enbodi nent, the suspension devices each are provided
with the alarmunit, to thereby be applicable to any desired pl ace.
Alternatively, a plurality of the suspension devices of the illustrated

enmbodi ment may be used for a centra®#£24 control systemfor crine
prevention in a nmanner
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simlar to Fig. 10. In this instance, the holder 22 of each of the

Yo e

su§pensi on devices is not provided with the battery 50 and buzzer 54 and

generation of alarmis carried out by operating the m@@ﬁmm 2HERTS
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CRIME PREVENTION DISPLAY DEVICE, EXHIBIT CRIME

PREVENTION ALARM CONTROL METHOD AND APPARATUS THEREFOR
Technical Fileld |
This invention relates to an exhibit or display device
equipped with a crime prevention equipment (hereinafter also
referred to as "crime prevention display device") which is used
for.exhibiting or displaying_an interior or exterlior decoration

such as 'a picture, a sculpture, a craftwork, a panel or the like,
a bqrglarproof_or theftproof method for controlling crime
pfevention and alarm for an exhibit (hereinafter also referred to
as "exhibit crime prevention alarm control method") and an
apparatus therefor.

Background Art

In general, it is known to embloy a crime prevention
system in an art museum or any other exhibition hall to ensure
theft prevention and safety management of a picture or ahy other
article of value when it is exhibited therein. Such a
conventional crime prevention system is typically constructed in
combination with generation of alarm and /or watching by a guard.
For the purpose of night maintenance and management of security,
it is widely employed to secure locking-up management of a

"building. Also, an alarm network for detecting opening of a door

or a window or a control system by a radio wave is widely
employed as well.

' Unfortunately, the conventional control systems
described above each are insufficient to prevent theft of an
exhibit. Also, the control system utilizing transmission of a

‘radio wave not only'causes the control to be troublesome due to

regulation on outputting of a radio wave but frequently causes

" malfunction due to radio hindrance or radio interference,

resulting in bringing about troubles due to wrong information and
adversely affecting post-management. . Also, it causes facilities
for the control to be expensive, to thereby be unsuitable for
simple exhibition or display. PFurther, it is insufficient to
prevent an exhibit such as a picture or the like from being
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55 descri bed above nmay be elimnated fromthe suspension device of the
|ILustrated enbodi nent . Fig. 24 shows a still further enbodi nent
of a crine prevention display device according to the present invention,
which is likewise in the formof a crinme prevention suspension device. A
crime prevention suspension device of the illustrated enbodi ment is
constructed into a vertical structure, wherein a holder 22 is threadedly
mounted at a |ower end thereof with a hook nmounting nenber 222 and a casing
21 includes an inner pin 19 urged by a spring 23 and provided at a | ower
end thereof with a spring seat 13. The spring seat 13 is provided with a

sl ide rfemg%léﬁldapiag LQhP@J[ﬂ(rpoaL%‘it ﬂﬁiab'ﬂgirefrf‘ﬁnacﬂletﬁ:!d d%aqsm?sg U
arranged in a _nmanner to l'e an osi t
guard fails to provide a satisfac ory antitheft effect. Thus,

the prior art renders maintenance and management of security
highly troublesome and fails to provide satisfactory seéurity or
safety. ’

The present invention has been made in view of the
foregoing disadvantages of the prior art and an object of the
present invention is to provide a crime prevention display
device, an exhibit crime prevent;on alarm control method and an
apparatus therefor which are capable of preventing an individual
article or exhibit from being stolen and ensuring satisfactory
maintenance and management of security free of any wrong
information while exhibiting an economical advantage.

Anothér object of the present invention is to provide a
display device which is capable of permitting suspension,
stretching and tightening of an exhibit suspension wire to be
readily and rapidly accomplished, positively detecting holding
and removal of an article with respect to the device, and safely
and positively accomplishing suspension of the article.
Disclosure of Invention

In accordance with one aspect of the present invention,-
a crime prevention display device i1s provided. The display
device comprises a casing provided therein with a chuck mechanism
for gripping a wire inserted therethrough,'a crime prevention
alarm circuit, and a load detection means connected to the crime
prevention alarm circuit and arranged for detecting a variation
in load applied from an'exhibit thereto. In the crime prevention
display device thus constructed, the load detection means detects
a variation in load when the exhibit is removed from the display
device, to thereby actuate thé crime prevention alarm circuit,
leading to warning of the abnormality by alarm display by a
buzzer or the like.

In accordance ﬁith another aspect of the present
invention, an exhibit crime prevention alarm control method is
provided. The method comprises the steps of generating an alarm
sound due to removal of an exhibit from a display device,
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switch 25. The hook mounting nmenber 222 is provided therein with

kd
-

-

~3-

collecting the alarm sound to obtain a sound wave signal,
converting the sound wave signal into a pulse signal by means of
an A/D conversion circuit, removing signal components other than
those having frequencies within a predetermined range centering
around a frequency of a particular sound wave from the pulse
signal by means of a digital filter, and inputting the pulse
signal to a time filter to detect continuous generation of a
particular sound wave signal for a predetermined period of time
or more, so that an alarm circuit is actuated to generate an

. alarm signal, resulting in centralized control being carried out.

In accdrdance with a further aspect of the present
invention, an exhibit and display -ctime prevention alarm .
apparatus is provided. The apparatus comprises a display device
'including a chuck mechanism for gripping a wire inserted
therethrough and provided with an alarm generating circuit for
generating a sound wave of a predetermined frequency; and a
receiver including a microphone for collecting the sound wave
generated from the alarm generating circui; and converting it
into an electrical signal, an amplification circuit for
amplifying the electrical signal fed from the microphone thereto,
an analog filter including an A/D conversion circuit for
selecting a desired signél component from the amplified signal
and conve:ting'it into a pulse signal, a digital filter for
excluding a particular sound wave component from the pulse
signal, and a time filter for distinguishing a digital signal
from a false signal. The receiver is provided with an alarm
circult for generating an alarm signal. )

When an exhibit such as a picture or the like is set on
the crime prevention display device in an art museum or any other
exhibition hall, rémoval.of movement of the picture causes alarm
signal generating circuit provided on the display device to
generate a particular sound wave signal, which is then collected
by a microphone and separated from a noise and a false signal.
Then, the sound wave signal is fed to a centralized control
chamber and stored therein, to thereby actuate the alarm circuit,
resylting in warning the abnormality. Thus, the present
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-16- a circuit board 44, a battery 50 and a buzzer 54 and fixedly nounted

at- a | owernost end thereof with a hook 24. Ref-erring now to Figs.
25 to 29, a yet further enbodiment of a crime prevention display device
~according to the present invention is illustrated, which is likewise in the

formof a crinme prevention suspension device. In a suspension device of the
illustrated enbodi nent, a.casing 21 includes a chuck nechani sm 20 adapt ed
to grip awire Winserted therethrough and is slidably received in a hol der
22. The holder 22 is nmounted on an upper end thereof with an engagenent
joint 76 through which a grip menber 774rs fixed on the upper end of the

hol der 22nvdR€ion effectively accomplishes antitheft of an article of
value such as a -picture exhibited or the like and management of
security.
Brief Description of Drawings

Fig. 1 is a front elevation view in section taken along
line I-I of Fig. 2 which shows a suspension device equipped with
a crime prevention equipment (hereinafter also referred to as
"erime prevention suspension device") which is an embodiment of a
crime prevention display device according to the present
invention:

' Fig. 2 is a plan view of the suspension device shown in
Fig. 1; .

Fig. 3 is a vertical sectional view taken along line
III-III of Fig. 1; )

FPig. 4(a) is a p;an view showing an example of a
pressure sensitive sensor used for the suspension device shown in
Fig. 1 and Fig. 4(b) is a plan view showing aﬁother example of
the pressure sensitive sensor of Fig. 4(a);

Fig. 5 is an exploded perspective view showing a
detection section used in the suspension dévice shown in Fig. 1;

Fig. 6 is an electric circuit diagram showing an alarm
éircuit for the suspension device shown in Fig. 1;

Fig. 7 is a front elevation fiew partly in section
showing a crime prevention suspension device which is another
embodiment of a crime prevention diéplay device according to the
present invention;

Fig. 8 is a sectional side elevation view of the
suspension device shown in Fig. 7;

Fig. 9 is an electric circuit diagram showing another
example of an alarm circuit;

Fig. 10 is a systematic view showing a centralized
control system;

Fig. 11 is a vertical sectional view showing a crime
prevention suspension device which is a further embodiment of a
crime prevention display device according to the present
invention;
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grip menber 77 is forned at an upper end thereof with a recessed groove 80

for rail insertion, which is provided therein with a pair of holding paw s
78, 78 *opposite to each other in a point- symetric manner, as well as a
pair of rail insertion surfaces 79, 79 opposite to each other in a

poi nt-symmetric manner. The grip nmenber 77 is threadedly fixed in the
engagenent joint 76 and is fitted on an outer periphery thereof with a
nmounting cylinder 81 in a slidable nanner. The cylinder 81 is urged in one
direction by a spring 82 and is prevented fromrotating by neans of a
rotation stopper 83 such as, for exanpl-é- a screw, a key or the like. The
nmounti ng cyli nder I §,f LD r ] utouts 84, 84,
which are fitted gﬁ%é ﬁ%mg%n%grgggﬁyéﬁg %ﬁgﬁggﬁﬁageﬁg%ﬂgééﬁﬁé? menber 77 is
nmount ed @Rsbensign dRyice shown in Fig. 11

Fig. 13 is a side elevation view partly in section

showing a crime prevention susﬁension device which is still
another embodiment of a crime prevention display device according
to the present inventilon;

Fig. 14 is a front elevation view partly in section of
the suspension device shown in Fig. 13;

FPig. 15 is a side elevation view showing the manner of
operaﬁion-of another example of a centralized control system;

Fig. 16 is an enlarged vertical sectional view taken
along line XVI-XVI of Fig. 17 which shows a crime prevention
suspension device which is yet another embodiment of a crime
prevention display device according to the present invention;

Fig. 17 is a front elevation view showing a part of the
suspension device of Fig. 163

Fig. 18 is a plan view of the suspension device shown in
Fig. 165 '

Fig. 19 is a side'elevation view of the suspension
device shown in Fig. 16;

Fig. 20 is a front elevation view of the suspension
&evice shown in Fig. 163

Fig. 21(a) is an electric circuit diagram showing an
example of an alarm circuit for the suspension device of Fig. 16
and Fig. 21(b) is an electric circuit.diagram showing another
example of the alarm circuit shown in Fig. 21(a);

Fig. 22 is.an enlarged front elevation view in section
showing a part of a modification of the suspension device of Fig.
163 ' _

Fig. 23 is a bottom view of the'suspensioh device shown
in Fig. 22;

Fig. 24 is an enlarged vertical sectional view showing a
crime prevention suspension device which is even another
embodiment of a crime prevention display device according to the
present invention;

Fig. 25 is a sectional front elevation view showing a
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resulting in cooperating with the rotation stopper 83 to prevent the grip
menber - 77 from being rotated by the spring 82. . The recessed groove
80 in Which the rail Ris fitted is so forned that the rail insertion
surfaces 79, 79 defining a first groove section fornmed into a width which
permts the |lower portion of the rail to be inserted thereinto and fit
surfaces 781, 781 defining a second groove section fornmed into a width

whi ch permts a neck portion of the rail to be fitted therein intersect
with each other at a position in proximty to a center of the recessed
groove 80, respectively. The fit surfac®s 781, 781 of the second groove
secti on agemé Opr@entidn lsHiend ioacaestse 78R c 8k ianoshiech embedinest of

portion gfc}PEer5¥évé£%{J&té¥%p159 device according to the present
invention;

Fig. 26 is an enlarged plan view taken along line XXVI-
XXVI of Fig. 235; . :

Fig. 27 is an exploded perspective view of the
suspension device shown in Fig. 25;.

- Fig. 28 is a side elevation view showing the manner of
operation of the suspension device of Fig. 253

Fig. 29 is a fragmentary front elevation view in section
taken along line XXIX-XXIX of Fig. 28; '

Fig. 30 ié a systematic view éhowing a centralized
control system;

' Fig. 31 is an éxploded perspective view showing é still
further embodiment of a crime prevention display device according
to the present invention;

Fig. 32 is an enlarged vertical sectional view éhowing
the manner of oﬁeration of the display device of Fig. 31;

'Fig. 33 is a front elevation view of the display device
shown in PFig. 32;

Fig. 34 is a fragmentary enlarged side elevation view in
éection of the display device shown in Fig. 323

Fig. 35(a) is an electric circuit diagram showing an
example of an alarm signal generating circuit for the suspension
device of Fig. 32 and Fig. 35(b) is an electric circuit diagfam
showing another example of the alarm circuit shown in Fig. 35(a);

Fig. 36 is a plan view showing a yet further embodiment
of a crime prevention display device according to the present
invention which i1s adapted to rest an exhibit thereon;

Fig. 37 is a systematic view showing an embodiment of an
exhibit crime prevention alarm control method according to the
present invention; _

Fig. 38 is an electric circuit diagram showing a part of
a receiver used in the method shown in Fig. 37; and

Fig. 39 is an electric circuit diagram showing a part of
a receiver connected to the example of Fig. 38.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the present invention will be more detailedly
described hereinafter with reference to the accompanying

drawings.

Referring first to Figs. 1l to 6, a suspension device
equipped with a crime prevention equipment or a crime prevention
suspension device which is a first embodiment of a crime
prevention display device according to the present invention is
illustrated. A crime prevention suspension device of the first
embodiment which is designated at reference numeral 1 generally
includes a casing 21 including a chuck mechanism 20 fof
selectivgly gripping a wire W insgrtéd therethrough and a holder
22 in which the casing 21 is received in a manner to be
vertically slidablée. The holder 22 is threadedly mounted thereon
with a hook 24. Also, the holder 22 is provided therein with a
shell 72 so as to be positioned below the casing 21, in which
shell a crime prevention alarm circuit 3 and a semiconduétor
pressure sensitive sensor 40 connected to the circuit 3 are
received. The casing 21 is downwardly urged by a spring 23, so
that a lower end of the casing 21 pressedly forces the
semiconductor pressure sensitive sensor 40 by means of force
&épending on load acting on the hook 24 of the holder 22, The
semiconductor pressure sensitive sensor 40 is actuated in a
compressed manner between the holder 22 and the casing 21 by
vertical load acting on the hook 24 and connected through a
conductive wire 45 to a bridge circuit of the crime prevention
alarm circuit 3 arranged on a printed circuit board 44,

As shown in Figs. 1 to 3, the casing 21 is formed into a
hollow cylindrical shape and has an inner surface of which one
end portion is tapered so as to act as an abutment surface. The
casing 21 includes an inner pin 19 formed with a wire insertion
through-hole 191 via which the wire W led out of the casing 21 is
guided.

The inner pin 19 is adapted to hold therein at least two
balls 15 and is held in the casing 21 so as to be freely movable
in an axial direction of the casing 21, resulting in constituting
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-17- thereby provide the above-described hol ding pawl s 78, 78,
respectively. The holder 22 is provided therein with a
sem conduct or pressure sensitive sensor 40 in a manner to be opposite to an
i nner end surface thereof defined in a direction of sliding thereof through
a distribution nenber 70 for equally distributing force. The sem conduct or
pressure sensitive sensor 40 is connected through a conductive wire 45 to a
board 44 on which a bridge circuit is arranged so that it operates when it
detects renoval of a suspended article fromthe suspension device based on
a variation in |load applied thereto, régﬁlting In alarm

the chuck mechanism 20. In the illustrated embodiment, three

such balls 15 are held in the inner pin 19. The inner pin 19 .
comprises a pipe-like member formed with the wire insertion hole
191 so that the wire W is outwardly axially inserted between the
balls 15 and is formed on an outer periphery of a central portion
thereof with a frust-conical section so as to be fitted in the
inner tapered surface of the casing 21. The frust-conical
section is formed with three ball insertion holes, in which the
balls 15 are arranged, respectively. Movement of the inner pin
19 in the axial direction with respect to the casing 21 causes
the balls 15 to be regulated by the inner tapered surface of the
casing 21, so that the balls 15 may be accessible to the wire W
to selectively carry out gripping and slippage of the wire V.
The inner pin 19 has one end porfion proviqed in'a mannér to be
contiguous to an end of the frust-conical section on a small
diameter side thereof and projectable from tﬁe casing 21. The
inner pin 19 is engaged at the other end thereof with a spring 18
encapsulated in the casing 21 by means of a spring seat 43 fixed
in an end of the casing 21, resulting in being urged in a
direction in which the frust-conical section is fittedly abutted
against the tapered inner surface of the casing 21. '
- The crime prevention alarm circuit 3 includes a battery
50, a switch 52, a thyristor 53, a buzzer 54 and a resister 51 as
shown in Fig. 6 and main components of the circuit 3 are
incorporated in the printed circuit board 44. The crime
prevention alarm circuit 3 thus constructed is arranged in the
holder 22.

The battery 50 and buzzer 54 are arranged in the holder
22 in a manner to be positioned on both sides of the casing 21
and then surrounded with a cover 55. On-off operation of the
switch 52 is carried out by means of a pin inwardly inserted
through a small hole (not shown) formed through the cover 55 so
as to be'sét at the time when the crime prevention suspension
device is set up, so that turning-off of the switch 52 is
rendered highly difficult once actuation of the buzzer starts.
Alternatively, an alarm lamp (not shown) may be substituted for
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di splay being carried out through a crinme prevention alarmcircuit 3. This
realizes centralized safety control for warning and nonitoring.

The engagenent joint 76 in which the grip nmenber 77 is threadedly fitted is
formed with a | ead-out port 761 from which the conductive wire 45 connected
at one end thereof to the sem conductor pressure sensitive sensor 40 and at
the other end thereof to an attachnment plug 84 including a connection
terminal 85 is led out. Alternatively, the holder 22 may be integrally
nounted with a cordl ess attachment plug 84. Now, the manner of
operation of the thus-constructed suspen8Fon device of the illustrated
enbodi mentgpbopugrsPes4li Ng an article or exhibit such as a picture fromthe

wire Wthrough the‘The semiconductor pressure sensitive sensor 40 comprises
a film-like pressure sensitive sensor made by arranging a
conductive wire element 41 in an insulating sheet 42 as shown in
Fig. 4(a) or 4(b) and acting as a switch. For example, it may
comprise a pressure sensor of the resistance variation type which
is decreased in resistance value with an increase in_pressure
.applied to an active area thereof. Thus, such a film-like
pressure sensitive sensor has output characteristics
substantially inversely proportional to a preéqure applied
thereto and permits breaking force to be set within a rangé which
allows a relationship between force and'a resistance value to be
between 1IMQ and 50 to 100K(l. Use of a current-voltage converter
circuit or any other suitable interface circuit permits a voltage
output éubstantially proportional to a conductance of the
pressure sensitive sensor to be prqvidéd.

Also, as shown in Fig. 5, a pair of silicone rubber
plates 70 are arraﬁged on both sides of the pressure. sensitive
sensor 40 to ensure uniform distribution of force and received in
a shell 72 while being intérposedly supported between a press
plate 71 and a support plate 73. . The support plate 73 is
Lhreadedly fixed in the shell 72. The press plate 71 1s arranged
in such a manner that one end thereof 1s upwardly projected
through a central opening of the shell 72 so as to be pressedly
contacted with the casing 21, to thereby"actuate the pressure
sensitive sensor 40. PFurther, the elastic plate 70 for equally
distributing force is interposedly arranged between an end
surface of the casing 21 defined in a direction of sliding
thereof and the semiconddctor pressure sensitive sensor 40. The
pressure sensitive sensor thus assembled is arranged in the
holder 22, to thereby provide the crime prevention suspension
device.

The pressure sensitive sensor 40 may be replaced with
any suitable means such as a load cell, a strain gauge, a magnet
detecting sensor, a photo interrupter, a micro switch or the
like.
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suspensi on device will be described hereinafter. The recessed groove 80 of
the grip nmenber 77 provided on one end of the suspension device is pressed
against the rail R mounted on a ceiling or a side wall to insert the rail R
between the rail insertion surfaces 79 and 79 while downwardly forcing the
nmounting cylinder 81 against the spring 82. Then, the grip nenber 77 is
rotated about an axis thereof, so that the neck portion of the rail Ris

i nt erposedly held between the holding pawls 78 and 78 oppositely arranged
in the recessed groove 80. Then, the qggn}ing cylinder 81 is forced toward
the rail by the sgring 82, resulting in the suspension device being fixed
on the rail R ThBpeafPeratiqn ofj the\\rrine| previerplemhsusnesis ioncHanicen

1 thus constructed, the wire W is fixed to a mount on a wall or
the like and then inserted at one end thereof through the casing
21. This leads to opening of the chuck mechanism 20, to thereby
permit the suspension'device to be movable on the wire W, so that
stopping of the suspension device at a predetermined position on
the wire W while keeping it suspended from the wire causes the
chuck mechanism 20 to be tightened by weight of the suspension
dgvice, resulting in the suspension device beihg fixed on the
wire W. Then, when a desired article or exhibit such as a
picture is held on the hook 24, load is applied from the article
to the suspension device, so that the chuck mechanism 20 firmly
grips the wire W, to thereby permit the article to be exhibited
while being suspended from the wire W through the suspension
device. This causes load to be applied from the article to the
suspension device, so that the casing 21 is held in the holder 22
due to compressibn of the spring_23, to thereby prevent load from
being applied to the semiconductor pressure sensitive sensér 40,
When the article suspended from the suspension device is removed
therefrom for theft, the spring 23 causes the holder 22 to be
ypwardly slid with respect to the casing 21, so that the
semiconductor pressure sensitive sensor 40 is forcedly pressed by
the casing 21, resulting in a resistance value of the
semiconductor preséure sengitive sensor 40 beiﬁg varied due to
load”applied from the casing 21 theieto. Such a variation in
resistance value causes the crime prevention alarm circuit 3 to
be actuated to cause the buzzer 54 to generate an alarm sound,
leading to warning of the abnormality.

Referring now to Figs. 7 and 8, another embodiment of a-
crime prevention display device according to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension device. In the illustrated
embodiment, a hook 24 is pivotally connected to a casing 21 at a
pivotal connection 60, so that the hook 24 is pivotally or
rotatably supported on the casing 21. Also, the hook 24 is
provided thereon with a cam section 61 in a manner to be opposite
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to a setting switch section such as, for example, a micro switch
52. The switch section 52 is connected Eo a crime prevention
alarm circuit 3 including a semiconductor pressure sensitive
sensor 40 and forcedly pressed by the cam section 6 when the hook
24 is moved to a vertical position, resulting in being turned on.
When the hook 24 is in a position other than the vertical
position, the switch section 52 is kept turned off. An alarm
circuit board 44 on which the semiconductor pressure sensitive
sensor 40 is mounted is mounted thereon with a battery 50 and a
buzzer 54 and then arranged in a holder 22, Then, it is
surrounde& with a cover, resulting in providing a suspension
device which is substantially kept from being affected by a
temperature. _

The illustrated embodiment is so constructed that the
suspension devices each are provided with the alarm unit as in
the embodiment described above with reference to Figs. 1 to 6,
thus, it may be set in any desired place.

Referring now to Figs. 9 and 10, a centralized control °
system for crime prevention is illustrated, which is constructed
so as to divide the suspension devices 1 constructed as described
above into groups and connect the crime prevention circuits 3 on
thch the pressure sensitive sensors 40 of the suspension devices
are arranged in parallel to a bus 46 for every group, so that the
circuits 3 are connected through the buses 46 to a centralized
control circuit 47. The suspension devices 1 each function as a
satellite equipment which acts to input information such as a
variation in load applied to the wire W, breakage in the
satellite equipment, cutting of the bus, short-circuiting of the
bus or the like to the centralized control circuit 47, to thereby
concurrently carry out lighting of a group identification lamp
and control of actuation of an alarm output such as an output of
a buzzer, an output of a disaster prevention system, an output of

a subscriber's telephone or the like. This results in the

centralized control system readily and positively identifying
which suspension device has been burglarized.
In this instance, a power supply and the buzzer may be
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20 arranged in the casing 21 and then an article or exhibit is connected
through the wire Wto the suspension device, resulting in being suspended
from the suspensi on devi ce. A position of the suspension device
can be changed by upwardly pushing the suspension device held on the rai

and sliding the suspension device along the rai

the nmounting cylinder 81. Then, when an operator's hold is | oosed of the
suspensi on device, the mounting cylinder 81 is upwardly pushed, resulting

in the suspension device being fixed on the rail. Renoval of the
suspensi on device fromthe rail is carrl%ﬂ out in a manner contrary to the
above. MyrewRdlld ol 8rk¥de l & $Ufdi¥ISiequidadneerbs daErAlixdaushadrand the

grip ”EWQEEr1¥oE%,rghgtggsﬁghéaéﬂréggfa%nlogggsggecéégggggted in such a

manner as shown in Figs. 11 and 12, which illustrates a further
embodiment of a crime prevention display device according to the
present invention. More particularly, a crime prevention
suspension device shown in Figs. 1l and 12 is so constructed that -
a holding hook 48 is threadedly engaged with a holder 22 of a
circular or rectangular cylindrical shape and all components
including a casing 21, a spring 23, a semiconductor pressure
sensitive sensor 40 and the like are provided together with
collars 56 and 57 and a fixing screw 58 in the holder 22.
Referring now to Figs. 13 and 14, still another
embodiment of a crime prevention display device accordiqg to the
present invention is illustrated, which is likewise in'the form
of a crime prévention suspension device. In a crime prevention
suspension device of the illustrated embodiment, a casing 21
provided with a chuck mechanism 20 is engagedly put on a rail 64
and a holding.hook 61 is joined to the casing 21 through a
pivotal connection 62. Between the rail 64 and the holding hook
61 is arranged a semiconductor pressure sensitive sensor 66 in a
manner to be opposite to a rod 63 urged by a spring 65. Force
écting on the semiconductor pressure sensitive sensor 66 about
the pivotal connection 62 is detected, so that crime prevention
is controlled by a crime prevention alarm system. The chuck
mechanism 20 fdr wire gripping is constituted by cooperation of
the casing 21, an inner pin 19 and balls 15, to thereby permit a

~wire W to be interposedly held between the balls 15 by means of a

spring 18, resulting in the suspension device being suspended
from the wire W as in each of the-abové-described embodiments.
Referring now to Fig. 15, yet another embodiment of a
crime prevention displa& device according to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension device. In the illustrated
embodiment, a ceiling C or a wall S is mounted thereon with a
rail 67, in which a sensor bus 46 is incorporated. - A suspension
device 1 includes a casing 21 provided with a sensor plug 68 and
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descri bed above, to thereby relatively nove the rail R fromthe hol ding
pawls 78 toward the rail insertion surfaces 79. Then, the suspension device
i s" downwardly drawn out of the rail. Thus, it will be noted that nounting
and rel easing of the suspension device with respect to the rail can be
readi | y acconplished by a one-touch operation. A centralized
control systemfor crinme prevention using a plurality of the suspension
devices of the illustrated enbodi nent can be realized in a manner as shown
in Fig. 30. More particularly, a plurality of the suspension devices 1

whi ch are connected in parallel to each-l3-her for every group are connected
t hr ough aafﬁ%t%@chﬁeﬂt?eagr@é | 780 GANGr Chuek! Gk had¥sdh NG Udiang the crine

revention alarmcircuit 3. A power S 'y, a buzgzer
P J)sensitgeg gensor %& arranged in the casing

* 21, resulting in being accommodated to system control. In the

semiconductor pressur

illustrated embodiment, a hook 87 including a grip mechanism 86
is preferably mounted on an end of a wire W.

Referring now to Figs. 16 to 21, even another embodiment
of a crime prevention display device according to the present
invention is illustrated, which is likewise in the form of a
crime prevention suspension device. 1In the illustrated _
embodiment, a casing 21 including a chuck mechanism 20 is
slidably arranged in a holder 22 and the holder 22 is provided
with a hook 24. Also, a micro switch 25 is arranged so as to be
opposite and contiguous to one end 210 of the casing 21 and
connected together with a power switch 52 to a crime prevention
alarm circuit 3, to thereby provide a crime prevention suspension
device 1. : _
In the illustrated embodiment, the holder 22 is mounted
on one side thereof with a hook mounting member 221, which is
then piyotaily mounted with the hook 24 through a support shaft
60. Also, the micro switch 25 is adapted to make an action in
correspondence to vertical load acting on the hook 24 ﬁhd abutted
;gainst the one end 210 of the casing 21 while being opposite
thereto. Also, the micro switch 25 is connected together with a
power switch 52 through a conductive wire 45 to a printed circuit
board 44 having the crime preventioh alarm circuit 3 mounted
thereon, to thereby be connected to both a battery 50 and a
buzzer 54. .

The casing 21 is threadedly fitted therein with an
adjustment member which serves to_adjust abutment between the one
end 210 of the casing 21 and the micro switch 25 opposite
thereto. _ _ , .

The crime prevention alarm circuit 3 may have respective
single circuits of the battery 50, power switch 52, micro switch
25 and buzzer 54 incorporated therein as shown in Fig. 21(a).
Alternatively, it may be an alarm circuit 3 comprising the
battery 50, the micro switch 25, a thyristor 53, the buzzer 54
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and the |like may be arranged on a side of a centralized control naster

equi pnent, therefore, each of the suspension devices acting as a satellite
equi prirent may be so constructed that all conponents including the casing
21, a spring 23, a sem conductor pressure sensitive sensor- 40 and the |ike
are received together with the. joint 76 including collars 56 and 57 and a
fixing screw 762 in the holder 22 of a circular or rectangular cylindrical
shape and the grip nmenber 77 is threadedly fixed in a threaded hole 761
formed through the joint 76. Referring nowto Figs. 31 to 35, an
even further ~1l4-

and a resistor 51 as shown in Fig. 21(b). The crime prevention
alarm circuit 3 1s incorporated in the printed circuit board 44
and arranged in the hook mounting member 221.

Also, as in the embodiment shown in Figs. 7 and 8, the
illustrated embodiment may be preferably constructed in such a
manner that a micro switch is used as the power switch 52 and
arranged in so as to be abutted against the hook 24 pivotally
mounted on the hook mounting member 221 through the support shaft
60, resulting in being turned off when-the hook 24 is moved to a
horizontal position and turned on when it is moved to a vertical
position. Also, the hook mounting member 221 includes a housing
59, which has the battery 50 and buzzer housed therein and
entirely surround with a cover 55, so that turning-off of the
buzzer 54 is rendered difficult once it is turned on due to
actuation of the micro switch 25. Resetting of the buzzer thus
turned off to turning-on may be carried out through a separate
operation. Alternatively, an alarm lamp (not shown) may be
substituted for the buzzer 54 or combined with the buzzer.

In the drawings, ‘reference numeral 14 designates a cap
detachably mounted on a battery storage section 74. 231 is a
presser 1lid detachébly fitted in a casing receiving section 75.
49 is a capacitor. _

The suspensibn device of the illustrated embodiment. thus
constructed is fixed at a predetermined position on a wire W
inserted therethrough and an article or exhibit is held on the
hook 24, so that chuck mechanism 20 firmly grips the wire W,
resulting in the article being suspended from the suspension
device. This causes load to be applied from the article to the
suspension device, so that the casing 21 is held in ‘the holder 22
due to compression of the spring 23, to thereby prevent load from

" being applied to the semiconductor pressure sensitive sensor 40.
When the article suspended from the suspension device is removed
from the hook 24 of the suspension device 1 for theft, the spring
23 causes the holder 22 including the hook 24 to be upwardly slid
with respect to the casing 21, so that the micro switch 25 is
forcedly pressed by the casing 21, resulting in being closed.
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-19- enbodi nent of a crinme prevention display device according to the
present invention is illustrated, which is |likew se in the form

-15~
This actuates the crime prevention alarm ci;cuit 3 to permit a
.cufrent to flow from the battéry 50 to the buzzer 54, resulting
in thetbuzzer 54 generating a warning sound, leading to warning
of the abnormality. '

In the illustrated embodiment, the suspension devices
each are provided with the alarm unit, to thereby be applicable
to any desired place. Alternatively, a plurality of the
suspension devices of the illustrated embodiment may be used for
a centralized control system for crime prevention in a manner
similar to Fig. 10. In this instance, the holder 22 of each of
the suspension devices is not provided with the battery 50 and
buzéer 54 and generation of alarm is carried out by operating the
micro switch 25.

Referring now to Figs. 22 and 23, a further embodiment
of a_crime_pfevention display device according to the present
invention is illustrated, which is likewise in the'form of a
crime prevention suépension device. In a crime prevention
suspension device of the illustrated embodiment, a holder 22 and
a hook mounting member 221 are formed in a manner to be integral
with each othef an¢ a casing receiving Eection 75 for receiving a
casing 21 therein and a. storage section 74 for storing a battery
50 and a buzzer 54 therein are provided. A mémber like the cover
55 described above may be eliminated from the suspension device
of the illustrated embodiment.

Fig. 24 shows a still further embodiment of a crime
prevention display device according to the present invention,
which is likewise in the form of a crime prevention éuspension
device. A crime prevention suspension device of the illustrated
embodiment'is constructed into a vertical structure, wherein a
holder 22 is threadedly mounted at a lower end thereof with a
hook mounting member 222 and a casing 21 includes an inner pin 19
urged by a spring 23 and provided at a lower end thereof with a
spring seat 13. The spring seat 13 is provided with a slide
member 431 so as to be projected therefrom. The slide member 431
is arranged in a manner to be slidable and opposite to a micro
switch 25. The hook mounting member 222 is provided therein with
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of a crinme prevention suspension device. A crinme prevention suspension
device of the illustrated enbodi ment includes a hollow cylindrical holder
22 and a casing 21 which includes a chuck nechani sm 20 for gripping a wre
Wwhile inserting it therethrough and is slidably received in the hol der 22
whil e being urged in one direction by a spring 23. The holder 22 is

det achably nounted on a | ower end thereof with a hook 24 through a hook
nounting section 242 of the hook 24. The hook 24 is pivotally nmounted at a
support portion 243 thereof with an antl- di sconnection | ever 241. The

| ever 241, as shown in Figs. 33 and 347 ﬁay conprise a wre forned into a
subst ant ialdmdx}ﬂhamardf 4Whi ehbbotérerids asecla buezért §&dand Aixteclly of the

hook 24 Sfodtitdd’ ai®'a’ GotRrefENRE dftddodf WlthOhahofRVENENL OF the [ever

Referring now to Figs. 25 to 29, a yet further
embodiment of a crime prevention display device according to the
present invention is illustrated, which is likewise in the form
of a crime prevention suspension device. In a suspension device
of the illustrated embodiment, a casing 21 includes a chuck
mechanism 20 adapted to grip a wire W inserted therethrough and
is slidably received in a holder 22. The holder 22 is mounted on
an upper end thereof with an engagement joint 76 through which a .
grip member 77 is fixed on the upper end of the holder 22, The
grip member 77 is formed at an upper end thereof with a recessed
groove 80 for rail insertion, which is provided therein with a
pailr of holding pawls 78, 78 opposite to each other in a point-
symmetric manner, as well as a pair of rail insertion surfaces
79, 79 opposite to each other in a point-symmetric manner. The
grip member 77 is threadedly fixed in the engagement joiht 76 and
is fitted on an outer periphery thereof with a mounting cylinder
81 in a slidable manner. The cylinder 81 is urged in one
direction by a spring 82 and is prevented from rotating by means
pf a rotation stopper 83 such as, for example, a screw, a key or
the like. The mounting cylinder 8l is formed at an upper end '
thereof with cutouts 84, 84, which are fitted on a lower portion
of a rail R when the grip member 77 is mounted on the rail R,
resulting in cooperating with the rotation stopper 83 to prevent
the grip'member 77 from being rotated by the spring 82.

The recessed groove 80 in which the rail R is fitted is
so formed that the rail insertion surfaces 79, 79 defining a
first groove section formed ;nto a width which permits the lower
portion of the rail to be inserted thereinto and fit surfaces
781, 781 defining a second groove section formed into a width
which permits a neck portion of the rail to be fitted therein
intersect with each other at a position in proximity to a center
of the recessed groove 80, respectively. The fit surfaces 781,
781 of the second groove section are formed with holding recesses
782, 782 in which the lower portion of the rail is fitted, to
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hook 24 is provided thereon with a nount-Ilike projection 244, so that the

| ever 241 gets over the projection 244 during pivotal novenent thereof
about the pivotal center 243, to thereby be held on either one of both
sides of the projection 244, resulting in being | ocked at each of both end
positions of the pivotal novenent while being kept open or closed.
Alternatively, the wire of a substantially U shape for the | ever are
fittedly supported at both ends thereof in holes stepwi se forned at a body
of the hook 24, to thereby be pivotally npvable in a stepw se manner,
resulting in being automatically restoreﬁlﬁy el astic force of the |ever
241. I n thithdrdbyapeeyvitibethé 03 motd-aes244 bedy hbed £hg nparet/8, 78, Al so,

t he h°|derr%%pe%%i%QQW@ in Figs. 31 and 32, is

The holder 22 is provided therein with a semiconductor
pressure sensitive sensor 40 in a manner to be opposite to an
inner end surface thereof defined in a direction of sliding
thereof through a distribution member 70 for equally distributing
force. The semiconductor pressure sensitive sensor 40 is
connected through a conductive wire 45 to a board 44 on which a
bridge circuit is arranged so that it operates when ‘it detects
removal of a suspended article from the suspension device based
on a variation in load applied thereto, resulting in alarm
display being carried out through a crime prevention alarm
circuit 3. This realizes qentraiized safety control for warning

* and monitoring. ' '

The engagement joint 76 in which the grip member 77 is
threadedly fitted is formed with a lead-out port 761 from which
‘the conductive wire 45 connected at one end thereof to tﬁe
semiconductor pregsure sensitive sensor 40 and at the other end
thereof to an attachment plug 84 including a connection terminal
85 1is led out. Alternatively, the holder 22 may be integrally
~mounted with a cordless attachment plug 84.

Now, the manner of operation of the thus-constructed
suspension device of the 111ustrated'embodihent for suspending an
article or exhibit such as a picture from the wire W through the
suspension device will be described hereinafter. The recessed
groove 80 of the grip member 77 provided on one end of the
suspension device is pressed'against the rail R mounted on a
ceiling or a side wall to insert the rail R between the rail
insertion surfaces 79 and 79 while downwardly forcing the
mounting cylinder 81 against the spring 82. Then, the grip
member 77 is rotated, about an axis thereof, so that the neck
portion of the rail R is interposedly held between the holding
pawls 78 and 78 oppositely arranged in the recessed groove 80.
Theﬁ, the mounting cylinder 81 is forced toward the rail by the
spring 82, resulting in the suspension device being fixed on the
rall R. Thereafter, the wire W is fitted in the chuck mechanism
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provided therein with a collar 17 arranged so as to be opposite and
contiguous to an end surface of the casing 21 defined in a direction of
sliding thereof and acting as a spring bearing, a mcro switch 25 including
a switch button 251 and a board 252, a battery 28, and a buzzer 29, which
are connected together with a power switch 26 to an alarmcircuit 27. In
the illustrated enbodi nent, the holder 22 is preferably provided therein
with the alarmcircuit 27 in which the mcro switch 25, the battery 28, a
' -18- ,

20 arranged in the casing 21 and then an article or exhibit is

connected through the wire W to the suspension device, resulting

in being suspended from the suspension device.

A position of the suspension device can be changed by
upwardly pushing the suspension device held on the rail R and
sliding the suspension device along the rail R while downwardly
pushing the mounting cylinder 81. Then, when an operator's hold
is loosed of the suspension device, the mounting cylinder 81 is
upwardly pushed, resulting in the suspension device being fixed
on the rail. Removal of the suspension déviée from the rail is
carried out in a manner contrary to the above. More
particularly, the suspension device.is upwardly pushed and the
grip member 77 is rotated in a direction opposite to that -
described above, to thereby relatively move the rail R from the
holding pawlé 78 toward the rall insertion surfaces 79. Then,
the suspension device is downwardly drawn out of the rail. Thus,
it will be noted that mounting and releasing of the suspension
device with respect to the rail can be readily accomplished by a
one~touch operation.

‘A centralized control systém for crime prevention using
a plurality of the suspension devices of the illustrated
embodiment can be realized in a manner as shown in Fig. 30. More
particularly, a plurality of the suspension devices 1 which are
connected in parallel to each other for every group are connected
through a bus 46 to a centralized control circuit 47 including
the crime prevention alarm circuit 3. A power supply, a buzzer
and the like may be arranged on a side of a centralized control
master equipment, therefore, each of the suspension devices
acting as a satellite equipmeﬁt may be so constructed that all
components includling the casing 21, a spring 23, a semiconductor
pressure sensitive sensor 40 and the like are received together |
with the joint 76 including collars 56 and 57 and a fixing screw
762 in the holder 22 of a circular or rectangular cylindrical
shape and the'grip member 77 is threadedly fixed in a threaded
hole 761 formed through the joint 76. '

Referring now to Figs. 31 to 35, an even further
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-20- presser spring 16 and the buzzer 29 .are detachably incorporated while
~being interposed between the hook nounting section 242 of the hook 24 and
the col'lar 17 and electrically connected to each other. Alternatively, the
battery 28 and presser spring 16

-19-
embodiment of a crime prevention display device according.to the
present invention is illustrated, which is likewise in the form
of a crime prevention: suspension device. A crime prevention
suspension device of the illustrated embodiment - includes a hollow
cylindrical holder 22 and a casing 21 which ihcludes a chuck
mechanism 20 for gripping a wire W while inserting it
therethrough and is slidably received in the holder 22 while
being urged in one direction by a spring 23. The holder 22 is
detachably mounted on a lower end thereof with a hook 24 through
a hook mounting section 242 of the hook 24. The hook 24 is
pivotally mounted at a support portion 243 thereof with an anti-
disconnection lever 241, The lever 241, as shown in Figs. 33 and
34, may comprise a wire formed into a substantially U-shape of
which both ends each are fitted in a hole of the hook 24 so as to
serve as a center 243 for pivotal movement of the lever 241. The
hook 24 is provided thereon with a mount-like projection 244, 80
that the lever 241 gets over the projection 244.during pivotal
ﬁovement thereof about the pivotal center 243, to thereby be held
on eithqr one of both sides of the projection 244, resulting in
being locked at each of both end positions of the pivotal
movement while being kept open or closed. Alternatively, the
wire of a substantially U-shape for the lever are fittedly
supported at both ends thereof in holes stepwise formed at a body
of the hook 24, to thereby be pivotally movable in a stepwise
manner, resulting in being auﬁomatiéally regtored by elastic
force of the lever 241. In this instance, thg projection 244 may
be eliminated. ' '

Also, the holder 22, as shown in Figs. 31 and 32, is
provided therein with a collar 17 arranged so as to be opposite
and contiguous to an end surface of the caqing-ZI defined in a
direction of sliding thereof and acting as a spring bearing, a
micro switch 25 including a switch button 251 and a board 252, a
battery 28, and a buzzer 29, which are connected together with a
power switch 26 to an alarm circuit 27. 1In the illustrated
embodiment, the holder 22 is preferably provided therein with the
alarm circuit 27 in which the micro switch 25, the battery 28, a
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I nt er posed between the mcro switch 25 and the buzzer 29 nmay be arranged in
the holder 22 in a manner vertically contrary to that shown in Fig. 32.
Al'so, sin the illustrated enbodi nent, the hook 24 is formed in a manner to
be integral with the hook nmounting section 242. Alternatively, both may be
fornmed separate fromeach other. In this instance, the former may be
threadedly connected to the latter so as to be detachable fromthe latter.
The holder 22 is formed at a | ower portion thereof with a receiving section
222 for receiving an alarmcircuit mechanismtherein. Al so, the holder 22

is formed at a side wall thereof with a20hrough-hole 223 via which the wire
Wis drangresitePfspitnholedeind?2hesbukbat 29 £r¢l dftdcha by’ en¥bFBYrPeed '

gutwar di yof £l s {d fRéerddea! hcRheh"En RLAL dolnd'snd"9eE el Bn' £, NY dET
the hook 24 and the collar 17 and electrically connected to each
other. Alternatively, the battery 28 and presser spring 16
interposed between the micro switch 25 and the buzzer 29 may be
arranged in the holder-22 in a manner vertically contrary to that
shown in Fig. 32. Also, in the illustrated embodiment, the hook
24 is formed in a manner to be integral with the hook mounting
section 242, Alternatively, both may be formed separate from
each other. 1In this instance, the former may be threadedly
connected to the latter so as to be detachable from the latter.

. The holder 22 is formed at a lower portion thereof with

a receiving section 222 for receiving an alarm circuit mechanism
therein. Also, the holder 22 is formed at a side wall thereof
with a through-hole. 223 via ﬁhich the wire W is drawn out of the
holder 22, so that an end of the wire W may be outwardly_led out
from a slit 171 of the collar 17 arranged in the holder 22 via
the through-hole 223. 1In this instance, the collar 17 and holder

22 are prevented from being rotated relative to each other by
means of a key stopper mechanism 225 constituted by a recessed
groove or projected groove provided on an outer periphery of the
collar 17 so és to vertically extend and a projected groove or
recessed groove formed on an inner surface of the holder 22 so as
to correspond to the recess of the collar 17, to thereby keep
communication between the slit 171 and the through-hole 223,
resulting in ensuring that the end of the wire W is smoothly led
out via the through-hole 223.

o The hook 24 is formed with a through~hole 34 which
permits a part of the receiving section 222 of the holder 22 to
act as a resonance chamber and the alarm circuit mechanism is
received in the receiving section 222, so that operation of the
micro switch 25 prevents the buzzer 29 which has been turned on
once - from being readiiy turned off. The buzzer may be reset by a
resetting operation.

In the drawings, reference numeral 211 designates a
mounting'cap, which is threaded}y fitted on the casing 21, so
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the through-hole 223. In this instance, the collar 17 and hol der 22 are
prevented frombeing rotated relative to each other by neans of a key

st opper nechani sm 225 constituted by a recessed groove or projected groove
provi ded on an outer periphery of the collar 17 so as to vertically extend
and a projected groove or recessed groove forned on an inner surface of the
hol der 22 so as to correspond to the recess of the collar 17, to thereby
keep communi cation between the slit 171 and the through-hole 223, resulting
in ensuring that the end of the wire Wis snmoothly |led out via the

t hr ough- hol e 223. The hook 24~#% formed with a through-hole 34

whi ch pervidts thepamiouaft bictheeadingipfSadie @ap222 oh the dwdudry 232 to act

as a resqnanGe ChHaEiesoaas heFuStAdR G Gl ABIAGNLEM I Beference
numeral 231 is an adjustment cap acting also as a stopper for
preventing removal of the casing 21. The adjustment cap 231
functions to adjust force of the spring 23 for pressing the micro
switch 25. PFor this purpose, the .adjustment cap 231 is —
threadedly fitted in the upper end of the holder 22, to thereby
cooperate with the cap 211 to constitute a mechanical switch.

The alarm circuit 27, as shown in Figs. 35(a) and 35(b),
preferably has a.unit circuit incorporated therein which
comprises the battery 28, the power switch 26 and micro switch
25, and the buzzer 29. Alternatively, it may be an alarm circuit
comprising the battery 28, the micro switch 25, a transistor 30,
the bﬁzzer 29 and a resistor 31 and having a contact normally
kept turned on and rendered turned off when it operates, as shown
in Fig. 35(a). Alternatively, the alarm circuit 27 may be so
constructed that the contact is normally kept turned off and
rendered turned on at the time of operation of the circuit 27, as
shown in Fig. 35(b). The alarm circuit 27 thus constructed is
incorporated in a printed circuit board and then arrahged in_thé
holder 22. Further, in view of handling of the suspension device
of the illustrated embodiment, it is preferable'that the power
switch 26 comprises a manually operated switch which is adapted
to be closed at a set position of the hook mounting section 242.

In the crime prevention suspension device 1 of the
illustrated embodiment thus constructed, when the suspension
device is held at a desired position on the wire W inserted
therethrough and an article or exhibit 2 is held on the hook 24,
the chuck mechanism 20 firmly grips the wire W, resulting in the
article 2 being securely suspended from the suspension device.
This causes load to be applied from the article to the -suspension
device, so that the casing 21 is held in the holder 22 due to
compression of the spring 23, to thereby prevent load from being
applied to the micro switch 25. When the article suspended from
the suspension device is rgmoved therefrom for theft, the spring
23 causes the holder 22 to be upwardly slid with respect to the
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received in the receiving section 222, so that operation of the mcro
swtch 25 prevents the buzzer 29 which has been turned on once from being
readily turned of f. The buzzer may be reset by a resetting operation.

In the drawi ngs, reference nuneral 211 designates a nounting cap, which is
threadedly fitted on the casing 21, so

-22-
casing 21, to thereby operate or press the switch button 251 of
the micro switch 25, so that the switch is closed. This leads to
actuation of the crime prevention alarm circuit 27 to permit a
current to flow from the battery 28 to the buzzer 29, resulting
in the buzzer ﬁarning the abnormality.

Referring now to Fig. 36, another embodiment of a crime
prevention display.device according to the present invention is
illustrated, which is constructed in the form of a crime
prevention display pedestal adapted to support thereon an article
to be exhibited. A crime prevention display device 1 of the
illustrated embodiment may include a defleétion'support surface.
Alternatively, it may include a support base 40 arranged so as to
be vertically movable. Under the support base 40 is defined a
resonance chamber 33 by means of a partition wall 32. Also, a
through-hole 34 is formed so as to communicate with the resonance
chamber 33, which is provided therein with a buzzer 35. An alarm
circuit 39 is provided which includes a trénsistor 30, a.resistor
31, a micro switch 36, a power switch 37 and a battery 38. The
micro switch 36 is kébt unloaded or open during arrangement of an
article or exhibit on the supported base 40, whereas removal of
Fhe article from the support base 40 causes the micro switch 36
to be cloéed, so that the alarm circuit 39 is actuated to turn on
the buzzer 35, resulting in an alarm sound being provided
therefrom,. .

The crime preventioﬁ displéy pedestal of the illustrated
embodiment is constructed so as to utilize elastic force of a
spring of the micro switch 36 during display or exhibition of the
article and permit the micro switch 36 to be pressed or closed
when fhe article is removed from the disp}ay pedestal.

Now, a crime prevention alarm system in which the crime
prevention display device of each of the embodiments constrﬁcted
as described above may be incorporated will be described
hereinafter with reference to Figs. 37 to 39. The alarm system
includes the display device 1 for displaying an article 2 such as
a ﬁicture. The display device 1 may be the above-described
suspension aevice including the chuck mechanism for gripping the
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-21- that the amount of threading of the cap 21 on the casing 21 permts
posi tional adjustnent of the casing 21. Reference nuneral 231 is an

adj ustnment cap acting also as a stopper for preventing renoval of the
casing 21. The adjustnent cap 231 functions to adjust force of the spring
23 for pressing the mcro switch 25. For this purpose, the adjustnment cap
231 is

. ~23-
wire W inserted therethrough. The device 1 is provided therein
with the alarm generating circuit 3 for generating a sound wave
of a predetermined frequency. Also, the alarm system includes a
receiver inclﬁding a microphone 4 collecting the sound wave
generated from the alarm circuit 3 and converting it into an
electrical signal, amplifiers 5 and 6 each including an
amplification circuit for amplifying the electrical signal fed
from the microphone 4 thereto, an analog band pass filter 7 for
selecting a desired signal component from the amplified signal
and converting it into a pulse signal, a buffer amplifier 8, an
A/D conversion circuit 9, a'gigital filter 10 for excluding a
particular sound wave component frqm'the pulse signal, and a time
filter 11 for distinguishing a digital signal from a false
signal. The receiver is also provided with an alarm circuit 12
for generating an alarm signal, which is connected to a
centralized control equipment 13 or a crime prevention system
equipment. -

In such arrangement, when the exhibited article is
lifted up in an exhibition hail or room, the alarm generating
circuit 3 of the crime pre?ention suspension device is actuated
to generate a particular sound wave of 2700 to 3400 Hz and
ﬁreferably 3000 Hz to warn the abnormality. The sound wave thus
generated is then collected by the microphone 4 such as, for |
example, a carbon microphone, a capacitor microphone, a dynamic
microphone or the like arranged on a ceiling of the exhibition
room, a wall thereof or the like and then amplified through the
amplifiers 5 and 6 of a preamplifier circuit as shown in Fig. 38.

Subsequently, in order to exclude any unhecessary sound
from the signal thus suitably adjusted, it is passed through the
analog band pass filter 7; so thaé required signal components
having frequencies centering around 3000 Hz may be amplified to a
high degree. Then, the analog signal is fed to the buffer
amplifier 8, to thereby be subject to waveform shaping, follqwed
by feeding to the A/D converter 9, resulting in being converted
into a pulse signal. Thereafter, the pulse signal is passed
through the digital filter 10, so that components other than
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threadedly fitted in the upper end of the holder 22, to thereby cooperate
with the cap 211 to constitute a nechanical swtch. The al arm

circuit
circuit

27, as shown in Figs. 35(a) and 35(b), preferably has a unit
i ncorporated therein which conprises the battery 28, the power

switch 26 and micro switch 25, and the buzzer 29. Alternatively, it may be
an alarmcircuit conprising the battery 28, the mcro switch 25, a
transi stor 30, the buzzer 29 and a resistor 31 and having a contact
normal |y kept turned on and rendered t%%ged of f when it operates, as shown

in Fig. 35(a). Alternatively, the alar

ircuit 27 may be so constructed

that the chodadtavinghdrenuenckept of LI HfI00ale rerdeerdvedr netheany an the
time of opefat i) @AlstliRGuibhCbhlt Zfa1d AW ifRokl 9 £3D6D)s1 gl al arm

circuit

27 thus constructed is
contained in music or the like, the analog signal is passed :

through the time filter 11, so that continuous generation of a
particular sound wave signal for a predetermined period of time
(seconds) or more is detected for selecting the signal.
Thereafter, the signal is fed to a final gate and thén used for
actuating the alarm circuit 12 of the receiver, so that an alarm
signal such as sound of the buzzer, light of a lamp or the like
may be generated. Then, the alarm signal thus output from the
recelver is fed to the centralized control equipment 13, to
thereby pérmit the crime prevention dlarm system to exhibit a
safe and appropriate function without causing any wrong _
information, resulting in providing satisfactory serviceability.

The alarm generaiing circuit including the buzzer which
is used for the crime prevention display device may be
incofporated in a door of an ‘exhibition room, a door of a display
case or the like, to thereby detect opéning of the door for
‘removal of an exhibited article for theft, resulting in providing
an alarm sound. Also, in the crime preventioﬂ alarm system, the
receiver for alarm detection is incorporated in the centralized
control eqﬁipment while being connected to thereto. '
Altefnatively, it may be connected'to any other guard or crime
prevention ‘alarm equipment to constitute a theft prevention
system. For example, a centralized.control master equipment may
be used for carrying out operation control of alarm outputs such
as an output of a group identifying lamp, as well as an output of
a bell, that of a disaster prevention system, that of a
subscriber's telephone and the .like based on inputting of an
alarm signal thereto for every group or exhibition room, to
thereby provide a system for identifying a place at which an
exhibited article has been stolen. In such arrangement, a power
supply, a buzzer and the like may be arranged on a side of the
centralized control master equipment.
Industrial Applicability

As can be seen from the foregoing, the crime prevention

Thia is the replecement sheet
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incorporated in a printed circuit board and then arranged in the hol der 22.
Further,, in view of handling of the suspension device of the illustrated
enbodiment, it is preferable that the power switch 26 conprises a manual ly
operated switch which is adapted to be closed at a set position of the hook
nmounting section 242. In the crinme prevention suspension device 1
of the illustrated enbodi nent thus constructed, when the suspension device
is held at a desired positiion on the wire-Winserted therethrough and an
article or exhibit 2 is held on the hook 24, the chuck nmechanism 20 firmy
grips the wire W resulting in the articl® 2 being securely suspended from
t he suspendiispldeviderwic®hi exkbbhikec1igmed previsatippl adard rorntned smetholdeaho

the suspensigyardeubCeheSOEbPaicddtaiGasiced tat peeBehd ifvddiadivlader 22 due

to suitable for constituting a crime prevention system for
preventing a theft of an exhibit or an interior or exterior
decoration such as a picture, a sculpture, a craftwork, a panel
or the like when it is exhibited or displayed in an art museum or
any other exhibition hall. '
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conpression of the spring 23, to thereby prevent | oad frombeing applied to
the mcro switch 25. Wen the article suspended fromthe suspension device
is renmoved therefromfor theft, the spring 23 causes t-he holder 22 to be
upwardly slid with respect to the

~26-
CLAIMS

1. A crime prevention display device comprising:

a éasing provided therein with a chuck mechanism for
'gripping a wire inserted therethrough;

a crime prevention alarm circuit; and

a load detection means connected to said crime
prevention alarm circuit and arraﬁged for detecting a variation
in load applied from an exhibit thereto.

2. A crime prevention display-device as defined in
Claim 1, wherein said ;oad detection means comprises a
semiconductor pressure sensitive sensor.

3. A crime prevention display device as defined in
Claim 1, wherein said load detection means comprises a locad cell.

4, A crime prevention display device as defined in
Claim 1, wvherein said load detection means comprises a micro
switch. , )

5. A crime prevention display device as defined in
Claim 2, further comprising a holder in which said casing is
slidably received: .

said casing being urged in one direction by a spring;
) salid semiconductor pressure sensitive sensor being
arranged so as to be forcedly pressed by said casing.

6. A crime prevention display device as defined in.
Claim 5, further comprising an elastic plate for equally
distributing pressing force which ié interposedly arranged
between an end surface of said casing defined in a direction of
'sliding thereof-and said semiconductor pressure sensitive sensor.

7. A crime prevention display device as defined in any
one of Claims 2 to 4, further comprising a holder in which said
casing is slidably received;

said holder being pivotally mounted thereon with a hook;

said hook being provided with an operation mechanism for
operating a switch of a power supply-section of said crime
prevention alarm circuit.

8. A crime prevention display device as defined in
Claim 5 or 6, wherein said holder is pivotally mounted thereon
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-22- casing 21, to thereby operate or press the switch button 251 of the
mcro switch 25, so that the switch is closed. This |eads to actuation of
the crime prevention alarmcircuit 27 to permt a current to flow fromthe
battery 28 to the buzzer 29; resulting in the buzzer warning the
abnormality. Referring now to Fig. 36, another enbodi nent of a
crinme prevention display device according to the present invention is
illustrated, which is constructed in the formof a crine

-27-
with a hook;

said hook being ﬁrovided with an operation mechanism for
operating a swiﬁch of a power supply section of said crime
prevention alarm circuit.

9. A crime prevention display device as defined in
Claim 7, wherein said switch of said power supply section
comprises a micro switch; and

sald operation mechanism comprises a cam section formed
on said hook.

_ 10. A crime prevention display device as defined in
‘Claim 8, wherein said switch of said power supply section
comprises a micro switch; and '

' said operation mechanism comprises a cam section formed
on said hook. ' ‘ '

11. A crime prevention display device as defined in any
one of Claims 2 to 4, wherein said crime prevention alarm circuit
includes a buzzer and a battery and is arranged in said holder;

said césing'beihg arranggd in said holder. )

12, A crime prevention display device as defined in
Claim 5 or 6, wherein said grime prevention alarm circuit
includes a buzzer and a battery and is arranged in said holder;

said césing being arranged in said holder.

13. A crime prevention display device as defined in
Claim 4, wherein said casing is slidably received in a holder and
urged in one direction by a spring; and '

said crime prevention alarm circuit includes a battery
and a buzzer; ' i

said holder being provided at one end thereof with a
hook mounting member:; ' )

said micro switch being provided on said hook mounting
- member in a manner to be opposite to a lower end of said casing;

said hook mounting member being connected to said
battery and buzzer of said crime prevention alarm circuit.

14. A crime prevention display device as defined in any
one of Claims 1 to 4, wherein said casing is provided at an upper
end thereof with a grip member which is formed with a recessed

(T e e eonmen o
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prevention di spl ay pedestal adapted to support thereon an article to be
exhibited. A crime prevention display device 1 of the illustrated

enbodi ment may include a deflection support surface. Alternatively, it may
i nclude a support base 40 arranged so as to be vertically novabl e. Under

t he support base 40 is defined a resonance chanber 33 by neans of a
partition wall 32. Also, a through-hole 34 is forned so as to conmuni cate
wi th the resonance chanber 33, which is provided therein with a buzzer 35.
An alarmcircuit 39-is provided which ipcludes a transistor 30, a resistor
31, a micro swtch.36, a power swtch and a battery 38. The micro switch
36 i s keptroovieofidedrail opmsexhiansg arrangenent of an article or exhibit on

the supported basg,df. 1M £aP dr%IRNAld! rhlie BhbLLfod U 3-30RRRL! Dase
40 causes the mcro swt
therein with a pair of holding pawls opposite to each other in a

point-symmetric manner and a pair of rail insertion surfaces
opposite to each other in a point-symmetric manner;

said grip member being slidably fitted on an outer
periphery thereof with a moﬁnting cylinder;

said mounting cylinder being urged in one direction by a
spring while being prevented from rotating.

15. A crime prevention display device as defined in
Claim 14, wherein said receéssed groove for rail insertion is so
formed that a first groove section formed into a width which
permits a lower portion of -a rail to be inserted thereinto and a
second groove section formed into a width which permits a neck
portion of the rail to be fitted therein intersect with each
other;

'said recessed groove is formed with holding recésses in
which the loﬁer-portion of the rail is fitted along said second
groove section,'to thereby provide said holding pawls.

16. A crime prevention display device as defined in
glaim 15, wherein said load detection means comprises a
semiconductor pressure sensitive sensor;

said casing i1s slidably received in a holder and urged
in one direction by a spring; and

an elastic plate for equally distributing pressing force
is interposedly arranged between an end surface of said casing
defined in a direction of sliding thereof and said semiconductor
pressure sensitive sensor, so that said semiconductor pressure
sensitive sensor is forcedly pressed by said casing.

17. A crime prevention display device as defined in
Claim 16, wherein said grip member is connected through an
engagement joint to said holder; '

‘sald engagement joint being connected to said _
semiconductor presstre sensitive sensor and provided with a lead-~
out port for a cord connected to an attachment plug including a
connection terminal.
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to be closed, so that the alarmcircuit 39 is actuated to turn on the
buzzer 35, resulting in an alarm sound being provi ded therefrom
The crime prevention display pedestal of the ill ustratggd spebgdiBedReplaced

constructed so as to utilize elastic force of a spring wi tch
36 during display or exhibition of the article and per mntch
36 to be pressed or closed when the article is renoved

pedest al . Now, a crime prevention alarmsystemin which the crlne
prevention di splay device of each of th? enbodi ments constructed as

descri bed above may be incorporated wl be descri bed hereinafter with
reference to Figs.187 tho c3dmeTRceuention bismhdnhdeydes rRedafipedyinievi ce 1

for displgyifi AN A ddeQln sdi8UehsBfig 1is slidably received in a holder and
- urged in one direction by a spring;

said casing is'arrangéd so as to forcedly press said
micro switch; and
said crime prevention alarm circuit includes a buzzer
and a battery and is arranged in said holder.
19, A crime prevention display device as defined in
Claim 18, wherein said holder is fixedly mounted on a lower end
thereof with a -hook provided therein with said buzzer;
sald micro switch and battery being detachably arranged
between said casing and said buzzer in said holder in a manner
electrically connectable thereto. ]
20. A crime prevehtion display device as defined in
Claim 2 or 5, wherein a plurality of groups each including a
plurality of said crime prevention display devices each including
said semiconductor pressure sensitive sensor are formed,
a plurality of said semiconductor pressure sensitive
sensofs being connected in parallel to a bus for every group;
said bus being connectgd to a centralized control
equipment for inputting and oufputting;
- whereby a centralized control detection monitor system
is provided which carries out warning and/or indication of an
identification lamp for every group. .
21. An exhibit crime prevention alarm control method
comprising the steps of:
~generating an alarm sound due to removal of an exhibit
from a display device;
collecting the alarm sound to obtain a sound wave '
signal;
converting the sound wave signal into a pulse signal by
means of an A/D conversion circuit;
removing signal components other than those having
frequencies within a predetermined range centering around a
frequency of a particular sound wave fgpm the pulse signal by
means of a digital filter;
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a picture. The display device 1 may be the above-described suspension

device, including the chuck nmechanismfor grippingthee o =

il

inputting the pulse signal to a time filter to detect
continuous generation of a particular sound wave signal for a
predetermined period of time or more, so that an alarm circuit is
actuated to generate an alarm signal, resulting in centralized
control being carried out. .

22. An exhibit crime prevention alarm control method as
defined in Claim 21, further comprising the step of amplifying
said collected sound wave signal by means of an amplification
circuit, followed by conversion of the sound wave signal into the
pulse signal. "

23. An exhibit and display crime prevention alarm
apparatus comprising: ' . ‘

a displey device ;ncluding a chuck mechaeism for
gripping a wire inserted therethrough and provided with an alarm
generating circuit for generating a sound wave of a predetermined
frequency; and '

a receiver including a microphone for collectiné the
sound wave generated from said alarm generating circuit and
converting it into an electrical signal, an amplification circuit
for amplifying the electrical signal fed from said"microphohe
Fhereto, an analog filter including an A/D conversion circuit for
selecting a desired signal component from the amplified signal
and converting it into a pulse signal, a digital filter for
excluding a particular sound wave component from the pulse

' signal, and a time filter for distinguishing a digital signal
from a false signal; '

said receiver being provided with aﬁ alarm circuit for
generating an alarm signal.

24, An exhibit and display crime prevention alarm
apparatus as defined in Claim 23, wherein said alarm generating
circuit includes a buzzer;

said buzzer being received 1in a resonance chamber formed
in said display device.

25, "An exhibit crime prevention alarm apparatus
comprising:

a support base for supporting an eihibit thereon;
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-23- wre Winserted therethrough. The device 1 is provided therein with
the alarmgenerating circuit 3 for generating a sourd—wave—of—a————
‘predeterm ned frequency. Al so, the alarmsystemincludes a receiver

i ncluding a mcrophone 4 collecting the sound wave J& : L al arm
circuit 3 and converting it into an electrical signal} and 6
each including an anplification circuit for anplifyin a

signal fed fromthe m crophone 4 thereto, an anal og band pass filter 7 for
selecting a desired signal conmponent frogmthe anplified signal and

converting it into a pulse signal, a buffér anplifier 8, an
a resonance chamber defined by means of a partition wall

under said support base;

a through-hole communicating with said resonance
chamber; '

a buzzer arranged in'said resonance éhamber; and

an alarm circuit including a micro switch connected to
said buzzer, a power switch and a battery;

said micro switch being operated while being kept from
being loaded from said support base.
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A D conversion circuit 9, a digital filter 10 for—excruding a particular
.sound wave conponent fromthe pul se signal, and QWx Iﬂ&h&ﬁke Amjor

di stinguishing a digital signal froma fal se S|gn is al so
provided with an alarmcircuit 12 for generating rﬂl , Wwhich is
connected to a centralized control equipnment 13 or ntion
system equi pnent . In such arrangenent, when the exhlblted article
is lifted up in an exhibition hall or rod2 the alarmgenerating circuit 3
of the cr|%%13%e$ {15 nsion device is actuated to generate a
particul ar i %iggééé Pgﬁ§4ggvﬁEEan5 F@F@rEBFVEBQB§VﬂETﬁ6Nmarn t he
abnormal ity e co8 HEBEFORB | ect ed by the

m crophone 4 such as, for

ABSTRACT .

A crime prevention display device is disclosed which
includes a casing (21) provided therein with a chuck mechanism
(20) for gripping a wire (W) inserted therethrough, a crime
prevention alarm circuit (3) connected to the casing and a load
detection means (40, 66, 25) for detecting a variation in load
applied from an exhiblt to the device. The load detection means
(40) detects that removal of the exhibit held on the display

~ device causes the device to be unloaded, so that the crime
prevention alarm circuit (3) .generates an alarm, leading to
warning of the abnormality. Also, the crime prevention alarm
circuit (3) generates an alarm sound, which is then collected by
a sound wave receiver, followed by inputting of the alarm sound
to a centralized control equipment (13), so that it may
positively exhibit a crime prevention alarm function without
causing any malfunction.

FIGURE 32
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exanpl e, a carbon m crophone, a capacitor m crophone, a dynam c m crophone
or the Iike arranged on a ceiling of the exhibition room a wall thereof or
the like and then anplified through the anplifiers 5 and 6 of a
preanplifier circuit as shown.in Fig. 38. Subsequently, in order
to exclude any unnecessary sound fromthe signal thus suitably adjusted, it
I s passed through the anal og band pass fiIEﬁ{ 7, so that required signal
conponent s havi ng frequenci es centering &/6und 3000 Hz may be anplified to
a high degree. Then, the anal ogsigpal~is feq to the buffer anplifier 8, to
t hereby be subject to waveform ;agfnﬁfol I awed by feeding to the A/D
converter 9, resulting in being converted into a pulse signal. Thereafter,
the pul se signal is passed through the digital filter 10, so that
conponent s ot her than
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-24- those having frequencies of 3000 [err] 300 Hz are renoved. Then, in
order to distinguish the analog signal froma false signal contained in
musi ¢ or the like, the analog signal is passed through the tine filter 11,
so that continuous generation of a particular sound wave signal for a
predeterm ned period of time (secondsg gr nore is detected for selecting
the signal. Thereafter, the signal is ( dto afinal gate and then used for
actuating the_al n1C|rCU|t 12 of the receiver, so that an alarn15|gna
such as soundfef uzzegs light .of a lanp or the |ike may be gege Bat ed.
Then, the alarn15|gn *thus“out put from tHe rfcerver 5 fed—tjo—the
centralized control equipnent 13, to therebypermt the cr preveitlon

alarm systemto exhibit a
54 | 52
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safe and appropriate function w thout causing any wong information,
resulting in providing satisfactory serviceability. The al arm
gener-ating circuit including the buzzer which is used for thé crine
prevention di splay device may be incorporated in a door of an exhibition
room a door of a display case or the |like, to thereby detect opening of
the door for renoval of an exhibited4hRfdicle for theft, resulting in
provi ding an al arm sound. Also, in the crine prevention alarmsystem the
receiver for alarmdetection is incorporated in the centralized control
equi pnment while being connected to thereto. Alternatively, it may be
connected to any other guard or crinme prevention alarm equi pnent to
constitute a theft prevention systenrlFor exanple, a centralized control
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be used for carrying out operation control of alarmoutputs such as an
output of a group identifying |lanp, as well as an output of a bell, that of
a disaster prevention system that of a subscriber's tel ephone and the |ike
based on inputting of an alarm signal thereto for every group or exhibition
room to thereby provide a systemfor identifying a place at which an
exhibited article has been stolen. Igyguch arrangement, a power supply, a
buzzer and the I|ke may be arranged on a side of the centralized control

mast er eqU|pnen é@d rial plicability As can be seen fromthe
f oregoi ng, the Cr i eVentTon :

®

FIG. 10

wlal |l N
\ 1‘, . ®
{ 4‘~O ﬂ___df—_(_)—_—___:_"::: ::_.I—‘:::i:r
|
[
46~ 46~ N46 “
i
!
f
47 ~ - LI
b
This is the reptacement sheet

pate: 19 NDV_hm



net hod and

exhibit crinme prevention alarmcontrol

di spl ay devi ce,

- 25-

6/24

_.mf, o4
_ ¥
Bl~ i .
arsi NP
M“__‘_.__a_..w.”u\mm
LS ol I _m
.m_m__ __._"A; =1}
1L
o 2 O
ot
€ v
)]
LS
123°)

~—37

02~

L

L6l

¥9

This is the replacement sheet

15 NOV 1996

Date:



apparatus therefor according to the present invention are suitable for
constituting a crinme prevention systemfor preventing a theft of an exhibit
or an interior or exterior decoration such as a picture, a sculpture, a
craftwork, a panel or the like when it is exhibited or displayed in an art
museum or any ot her exhibition hall.
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- 26- CLAI M5 1. Acrime prevention

di.spl ay devi ce conpri sing: a casing provided therein with a chuck
mechani smfor gripping a wire inserted therethrough; a crinme
prevention alarmcircuit; and a |l oad detection neans connected to

said crine
8/24

FIG. 15

87
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prevention alarmcircuit and arranged for detecting a variation in |oad
applied froman exhibit thereto. 2. Acrinme prevention display
device as defined in aim1, wherein said | oad detection neans conprises a
sem conduct or pressure sensitive sensor. 3. Acrine prevention

di spl ay device as defined in Caim1, wherein said | oad detection neans °
conprises a |load cell. : 4. A/ominme prevention display device as
defined in Caim1l, wherein said | oad detection nmeans conprises a mcro

swi tch. 5. Acrine prevention display device as defined in Caim
2, further conprising a holder in which said casing is slidably received;

FIG. 16
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said casing being urged in one direction by a spring; said

sem conduct or pressure sensitive sensor being arranged so as to be forcedly
pressed by said casing. 6. A crinme prevention display device as
defined in CQaimb5, further conprising an elastic plate for equally
distributing pressing force which is interposedly arranged between an end
surface of said casing defined in a digegfion of sliding thereof and said
sem conductor pressure sensitive sensor. 7. A crime prevention

di spl ay device as defined in any one of Clainms 2 to 4, further conprising a

hol der in which sai i ly received; sai d hol der
being pivotally nDuE%ea? cgneonstﬁ a hook; sai d "hook bei ng
provi ded with an operation nechanlsn1for2§v1 '
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operating a switch of a power supply section of said crime prevention alarm
circuit. 8. Acrine prevention display device as defined in Claim

5 or 6, wherein said holder is pivotally nounted thereon

“
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-27- with a hook; sai d hook being provided with an operation
mechani sm for operating a switch of a power supply section of said crine

prevention alarmcircuit. 9. Acrime prevention display device as
defined in aim7, wherein said switch of said power supply section
conprises a mcro switch; and - sai d operation nmechani smconprises a
cam section forned -
12/24
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on said hook. 10. A crine prevention display device as defined in
Caim8, wherein said switch of said power supply section conprises a mcro
swi'tch;” and sai d operation mechani smconprises a cam section
formed on said hook. 11. A crinme prevention display device as
defined in any one of Clains 2 to 4, wherein said crine prevention alarm
circuit includes a .buzzer and a battery and is arranged in said hol der;
sai d casing being arranged in said holigg24 12. A crime prevention
di splay device as defined_in Claim5 or 6, wherein said crinme prevention
alarmcircuit include uzger andJa‘Pattery and is arranged in said

alarm = fuzggr, anda P
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sai d casing being arranged in said hol der. 13. A crine prevention
di splay device as defined in Claim4, wherein said casing is slidably
rrecei'ved in a holder and urged in one direction by a spring; and

said crinme prevention alarmcircuit includes a battery and a buzzer;

sai d hol der being provided at one end thereof with a hook nounting nenber;
said mcro switch being provided on¢sgigh hook nmounting nenber in a manner

to be opposite to a |l ower end of said casing; sai d hook nounting
menber being connected to said battery and buzzer of said crine prevention
alarmcircuit. 14. A crinme prevention display device as defined in
any '
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one of Clains 1 to 4, wherein said casing is provided at an upper end
thereof with a grip nenber which is formed with a recessed

15/24
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-28- groove for rail insertion; _ 'sai d recessed groove for rai
insertion being provided therein wwth a pair of holding pawl s opposite to

gach other in a point-symetric manner and a pair of rail insertion
surfaces opposite to each other in a point-synmetric manner; _ sai d
grip menber being slidably fitted on an outer periphery thereof with a
nmounti ng cyli nder; sai d nounting cylinder being urged in one
direction by a spring while being pﬁél@ﬂted fromrotating. 15. A

crime prevention display device as defined in
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Claim 14, wherein said recessed groove for rail insertion is so forned that
a first groove section forned into a width which permits a | ower portion of
arail to be inserted thereinto and a second groove section forned into a
wi dth which permts a neck portion of the rail to be fitted therein

intersect with each other; said recessed groove is fornmed with
hol di ng recesses in which the |owerqppshion of the rail is fitted al ong
sai d second groove section, to there 5 provi de sai d hol ding paw s.

16. A criner ?ﬁEgEL p y device as defined in Caim15, wherein said
| oad detect on *COo S a sem conductor pressure sensitive sensor;

said casing is slidably recelved_ln a hol der and ur
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in one direction by a spring; and an elastic plate for equally
disstri-buting pressing force is interposedly arranged between an end surface
of said casing defined in a direction of sliding thereof and said

sem conductor pressure sensitive sensor, so that said sem conductor
pressure sensitive sensor is forcedly pressed by said casing. 17.
A crinme prevention display device as1§95hned in Claim16, wherein said grip
menber is connected through an engagenent joint to said holder; -

sai d engagenent joint being connected to said sem conductor pressure
sensitive sensor and provided with a | ead-. out port for a cord connected to
an attachnment plug including a connection term nal.
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18. A crine prevention display device as defined in Caim4, wherein said
casing is slidably received in a holder and urged in one direction by a

spri ng; said casing is arranged so as to forcedly press said mcro
switch; and said crinme prevention alarmcircuit includes a buzzer
and a battery and is arranged in said hol der. 19. Acrine

prevention display device as defiruu§41543 aim 18, wherein said holder is
fixedly nounted on a | ower end thereof" Wwth a hook provided therein with

sai d buzzer; saidAy ¢Lo switch and battery being detachably
arranged betvwl'gn Iai@casiggd said buzzer in said holder in a nmanner
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o

el ectrically connectable thereto. 20. A crine prevention display
deYice‘as defined in aim2 or 5 wherein a plurality of groups each
inCluding a plurality of said crinme prevention display devices each

i ncludi ng sai d sem conductor pressure sensitive sensor are forned;

a plurality of said sem conductor pressure sensitive sensors being
connected in parallel to a bus for every group; . sai d bus bei ng
connected to a centralized control ea&{éﬁent for inputting and outputting;
whereby a centralized control detection nonitor systemis provided which
carries out warning and/or indication of an identification |lanp for every

group. | .
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18. A crime prevention display device as defined in
Claim 4, wherein said casing is slidably received in a holder and
urged in one direction by a spring:;

said casing is arranged so as to forcedly press said
micro switch; and

said crime prevention alarm circuit includes a buzzer
and a battery and is arranged in said holder.

19. A crime prevention display device as defined in
Claim 18, wherein said holder is fixedly mounted on a lower end
thereof with a -hook provided therein with said buzzer;

said micro switch and battery being detachably arranged
between said casing and said buzzer in said holder in a manner
electrically connectable thereto. ' .

20. A crime prevention display device as defined in
Claim 2 or 5, wherein a plurality of groups each including a
plurality of said crime prevention display devices each including
said semiconductor pressure sensitive sensor are-formedf

a plurality of said semiconductor pressure sensitive
sensors being connected in parallel to a bus for every group;

said bus being connected to a centralized control
gquipment for inputting and outputting:

whereby a centralized control detection monitor system
is provided which carries out warning and/or indication of an
identification lamp for every group.
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CRIME PREVENTION DISPLAY DEVICE, EXHIBIT CRIME PREVENTION
ALARM CONTROL METHOD AND APPARATUS THEREFOR

ABSTRACT |

A crime prevention display device is disclosed which
includes a casing (21) provided therein with a chuck mechanism
(20) for gripping a wire (W) inserted therethrough, a crime .
prevention alarm circuit (3) connected to the casing and a load
detection means (40, 66, 25) for detecting a variation in load
applied from an exhibit to the device. The load detection means
(40) detects that removal of the exhibit held on the display
device causes the device to be unloaded, so that the crime
prevention alarm circuit (3) .generates an alarm, leading to
warning of the abnormality. Also, the crime prevention alarm
circuit (3) generates an alarm sound, which is then collected by
a sound wave receiver, followed by inputting of the alarm sound
to a centralized control equipment (13), so that it may
positively exhibit a crime prevention alarm function ﬁithout
causing any malfunction.
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