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FIG. 9 is a diagrammatic bottom vieW that is similar to

METHOD AND APPARATUS FOR
INCREASED CONTAINER SECURITY

FIG. 7, but that shoWs a security and monitoring device
Which is a further alternative embodiment of the device of

This application claims the priority under 35 U.S.C. §ll9
of US. provisional application No. 60/5 1 8,553 ?led Nov. 7,
2003, the disclosure of Which is hereby incorporated herein

FIG. 7;
FIG. 10 is a diagrammatic bottom vieW that is similar to

FIG. 7, but that shoWs a security and monitoring device
Which is still another alternative embodiment of the device
of FIG. 7;

by reference.
FIELD OF THE INVENTION

FIG. 11 is a diagrammatic bottom vieW that is similar to

FIG. 7, but that shoWs a security and monitoring device
Which is yet another alternative embodiment of the device of
FIG. 7;

This invention relates in general to monitoring and secu
rity for containers and, more particularly, to systems that

provide automated monitoring and security for shipping

FIG. 12 is a diagrammatic bottom vieW similar to FIG. 11,

containers.

but shoWing a different operational position of the device of
FIG. 11;
FIG. 13 is a diagrammatic fragmentary perspective vieW

BACKGROUND

of a security and monitoring device that is an alternative
embodiment of the device of FIG. 4;

A variety of different products are shipped in cargo
containers. Products are packed into the container by a
shipper, after Which the container doors are closed and then
secured With some type of lock. The container is then
transported to a destination, Where a recipient removes the
lock and unloads the container.
The shipper often ?nds it advantageous to have some

form of monitoring While the container is being transported.

FIG. 14 is a diagrammatic fragmentary perspective vieW
20

monitoring device that is yet another alternative embodi
ment of the device of FIG. 4.
25

For example, the cargo Within the container may be rela
tively valuable products such as computers or other elec
tronic devices, and thieves may attempt to break into the
container and steal these products if the container is left

unattended during transport. Alternatively, the cargo may be

DETAILED DESCRIPTION

FIG. 1 is a diagrammatic perspective vieW of an apparatus
10 that embodies aspects of the present invention, and that
30

products such as fresh fruit, for Which it is advantageous to
continuously monitor environmental conditions such as tem
perature and humidity, in order to avoid or minimiZe spoil

includes a container 11. The container 11 is a conventional

shipping container of a Well-knoWn type, and in particular
complies With an industry-standard speci?cation known as

age.
It is not cost-feasible to have a person Watch a container 35

at all times in order to provide security and/or monitoring.
Accordingly, electronic systems have previously been devel
oped to provide a degree of automated security and/or

monitoring. Although these pre-existing systems have been
generally adequate for their intended purposes, they have

of a security and monitoring device that is a further alter
native embodiment of the device of FIG. 4; and
FIG. 15 is a diagrammatic top vieW of a security and

an ISO 668:1995(E) Series 1 freight container. The vast
majority of containers that are currently in commercial use
conform to this ISO standard. This particular type of con

tainer is shoWn by Way of example. The present invention is
not limited to this particular type of container, or to con

tainers in general.
40

not been satisfactory in all respects.
BRIEF DESCRIPTION OF THE DRAWINGS

The container 11 is made almost entirely of steel or
aluminum, except that a not-illustrated ?oor Within the
container may be made of either Wood or metal. The
container 11 has at one end a large opening 14 of approxi
mately square shape. TWo rectangular doors 16 and 17 are

supported by respective sets of hinges 26 and 27, and pivot
A better understanding of the present invention Will be
realiZed from the detailed description that folloWs, taken in

45

axes 18 and 19 are located near respective side edges of the
opening 14. The doors 16 and 17 are each shoWn in a closed

conjunction With the accompanying draWings, in Which:
FIG. 1 is a diagrammatic perspective vieW of an apparatus

position in FIG. 1, and can each pivot about 900 to 2700
outWardly to an open position, Which is not shoWn in FIG.

that embodies aspects of the present invention, and that
includes a container With an antenna mounted thereon;

50

1.

55

In order to releasably secure the doors 16 and 17 in their
closed positions, the door 16 has a vertical rod 31 rotatably
supported thereon, and the door 17 has a vertical rod 32
rotatably supported thereon. The rods 31 and 32 each have
a respective handle 36 or 37 supported thereon. The handles

FIG. 2 is a diagrammatic fragmentary perspective vieW of
an upper corner portion of the container of FIG. 1, in a

signi?cantly enlarged scale;
FIG. 3 is a diagrammatic fragmentary perspective vieW
similar to FIG. 2, but shoWing an alternative embodiment;
FIG. 4 is a diagrammatic perspective vieW of a security
and monitoring device that embodies aspects of the present

36 and 37 can be used to manually rotate the rods 31 and 32

betWeen locked and released positions. In the locked posi

invention;

tion, each handle can engage a retention bracket mounted on

FIG. 5 is a diagrammatic side vieW of the device of FIG.

4;

60

FIG. 6 is a diagrammatic rear vieW of the device of FIG.

4;
FIG. 7 is a diagrammatic bottom vieW of the device of

FIG. 4;
FIG. 8 is a diagrammatic bottom vieW that is similar to

FIG. 7, but that shoWs a security and monitoring device
Which is an alternative embodiment of the device of FIG. 7;

about respective spaced vertical pivot axes 18 and 19. The

65

the associated door, and the bracket maintains the handle and
rod in the locked position. The rods 31 and 32 have dogs at
each end and, as each rod is pivoted betWeen its locked and
released positions, the dogs thereon can move into or out of
engagement With a locking bracket or locking recess pro
vided on the container 11.
Each side Wall of the container 11 has a plurality of

vertically extending corrugations or recesses, one of Which
is designated in FIG. 1 by reference numeral 42. A vent/

US 7,317,387 B1
3

4

antenna assembly 43 is provided Within the corrugation 42
More speci?cally, FIG. 2 is a diagrammatic fragmentary

FIG. 3 and the embodiment of FIG. 2 is that the antenna 71
is mounted Within the vent cover 51, rather than on the
exterior thereof. In FIG. 3, the vent cover 51 is preferably
made from a non-metallic material such as a highly durable

perspective vieW of an upper comer portion of the container

plastic, so that the vent cover 51 does not attenuate or shield

11 of FIG. 1, in a signi?cantly enlarged scale. The assembly

the RF Wireless signals that are transmitted and/or received
by the antenna 71.
FIG. 4 is a diagrammatic perspective vieW of a security

near an upper end thereof, and is described in more detail
With reference to FIG. 2.

43 includes a vent cover 51, Which is secured to the

container Wall by several bolts 56. In particular, the vent

and monitoring device 106 that embodies aspects of the
present invention. FIG. 5 is a diagrammatic side vieW of the
device 106, FIG. 6 is a diagrammatic rear vieW of the device
106, and FIG. 7 is a diagrammatic bottom vieW of the device

cover 51 is secured to the ?at bottom surface of the corru
gation or recess 42. The vent cover 51 includes a vertical

surface 58, and also includes an inclined surface 61 that

faces doWnWardly and outWardly. The inclined surface 61
has several slotlike openings 62 through it. The Wall of the

106. The device 106 can be removably mounted on a

container of the type shoWn at 11 in FIG. 1. More speci?

container 11 has, behind the vent cover 51, a not-illustrated

opening Which provides communication betWeen the inte

cally, although the device 106 is not depicted in FIG. 1, it

rior of the container and the region Within the vent cover 51,

could be mounted at any of a number of different locations
near either of the doors 16 or 17. One suitable location is

so as to provide ventilation betWeen the interior and exterior
of the container 11.
A Wireless communication portion in the form of an
antenna 71 is ?xedly secured by screWs or bolts 72 to the

20

vertical surface 58 of the vent cover 51. The vent cover 51
and antenna 71 have a combined thickness that is less than

on this door frame.

the depth of the corrugation or recess 42. A cable 76 has one

end electrically coupled to the antenna 71, and extends
through one of the openings 62 in the vent cover 51. The
other end of the cable 76 is coupled to circuitry of a knoWn
type, Which is disposed either Within the vent cover 51, or
inside the container 11.

25

This not-illustrated circuitry may, for example, include a
sensor that monitors environmental conditions Within the
container 11. If a monitored environmental condition moves
outside an acceptable range, the circuitry can use the antenna

30

receiver knoWn in the industry as a reader can receive this
35

detected problem. In addition, When products packed Within
the container 11 carry radio frequency identi?cation (RFID)
tags of a knoWn type, the circuitry can receive Wireless
signals from the tags in order to collect information about
the products in the container, and can then use the antenna
71 to transmit Wireless signals that contain this information.
The remote reader can receive these signals, and Will thus

the door 17 and the door frame 108.
The device 106 includes tWo housings 116 and 117. The

and the housing 117 is ?xedly secured to the outer end of the
leg 113. When the container door 17 is closed, the housing
116 is disposed inside the container, and the housing 117 is
disposed outside the container. The housing 117 contains a
Wireless communication portion of the device 106, one part
of Which is an antenna 118 provided on an exterior surface

of the housing 117.
40

A pressure sensor 126 is mounted on the central portion

111 of the support 109. When the device 106 is removably
supported on the door frame 108 Within the region 107, and
When the container door 17 is in its closed position, the

have information about the products that are actually present
Within the container 11.
The location of the antenna 71 that is shoWn in FIGS. 1

The device 106 has a U-shaped support 109. The support
109 has a central portion 111, and tWo spaced legs 112 and
113 that project outWardly in the same direction from
opposite ends of the central portion 111. When the device
106 is removably supported on the door frame 108 of the
container, and When the door 17 is in its closed position, the
central portion 111 extends through a gap located betWeen

housing 116 is ?xedly secured to the outer end of the leg 112,

71 to transmit a radio frequency (RF) signal. Aremote radio
signal, and can initiate appropriate action to address the

indicated in FIG. 1 by broken lines at 107. In FIG. 4, the
broken lines 108 diagrammatically represent a portion of a
door frame that is located Within the region 107 of the
container, and indicate hoW the device 106 can be supported

close to the ground, and is sufficiently far from upper comers

container door engages and actuates the pressure sensor 126,
so that the device 106 knoWs the door 17 is closed. Although
the sensor 126 in the embodiment of FIG. 4 is a pressure
sensor, it could alternatively be some other suitable type of

by Which the container is lifted so as to reduce the likelihood

detector, such as a sWitch or a proximity sensor.

45

and 2 is advantageous, because it is spaced from haZards
of damage to the antenna 71 While the container is being

moved. Further, it is spaced both horizontally and vertically

50

from the center of the container, by a distance that is

su?icient to help reduce the probability of damage to the
antenna 71. The antenna 71 is also protected by the fact that
it is disposed Within the corrugation or recess 42, and is
located just beloW a top rail 81 of the container. The antenna
71 is beyond the arc of the sWinging doors 16 and 17 as they

The housing 116 contains some circuitry, Which is indi
cated diagrammatically in FIG. 4 by broken lines 128. The
circuitry 128 is coupled by not-illustrated Wires to the
pressure sensor 126, and to the Wireless communication

55

portion in the housing 117. When the container 11 is being
transported, the doors 16 and 17 should normally remain
closed and secured. If the door 17 is opened, the pressure
sensor 126 Will detect this, and generate a signal to the

circuitry 128 in the housing 116. The circuitry 128 can then

are opened. The antenna 71 could be installed on the

container While the container is being built, or could be

cause the Wireless communication portion to transmit an RF

added to a container at a later time in the form of a retro?t.

Wireless signal from the antenna 118. This Wireless signal

Providing the antenna 71 in the region of the vent cover 51
permits the cable 76 to be routed to the interior of the vent
cover 51 or to the interior of the container, through existing
openings that are provided for ventilation purposes.

60

FIG. 3 is a diagrammatic fragmentary perspective vieW
similar to FIG. 2, but shoWing an alternative embodiment. In
FIG. 3, the container 11 is identical to the container 11 of
FIGS. 1 and 2. The difference betWeen the embodiment of

can be received by a reader of a remote system, so that the

remote system is automatically noti?ed that the container
door has been opened. If this represents a security breach,
the remote system can initiate appropriate action.
The circuitry 128 Within the housing 116 can also include
65

one or more sensors, for example as indicated diagrammati
cally by broken lines at 131. One or more of these sensors

can monitor environmental conditions Within the container,

US 7,317,387 B1
6

5

FIG. 9 is a diagrammatic bottom vieW that is similar to

such as temperature or humidity. If a monitored environ
mental parameter moves outside an acceptable range, the

FIG. 7, but that shoWs a security and monitoring device 176
Which is a further alternative embodiment of the device 106
of FIG. 7. The device 176 is generally identical to the device

circuitry 128 can transmit a Wireless signal through the
antenna 118 in order to notify the remote system. In addition,
When the container 11 is loaded With products that have
RFID tags, the circuitry in the housing 116 can include a
reader that accepts RF signals from the tags, in order to
collect information about the products Within the container.
The circuitry 128 in the housing 116 can then use the

the blocking plate 136 of FIG. 7. The difference is that the

antenna 118 to transmit Wireless signals that contain some or

matically by a double-headed arroW 181. The blocking plate
178 may, for example, be made of relatively stilf spring

106, except that a blocking plate 178 is provided in place of
blocking plate 178 is not rigid like the plate 136, but has the
ability to ?ex slightly, so as to permit a very small amount
of movement of the outer end thereof, as indicated diagram

all of this information.

steel.

The device 106 includes a rigid blocking plate 136, Which
extends transversely to the central portion 111 of the support
109, and approximately parallel to the leg 113 of the support
109. One end of the blocking plate 136 is disposed against
and ?xedly secured to the leg 113 of the support 109, and the

As the container door 17 pivots through the intermediate
positions 141 and 142 toWard its closed position 143, an
edge portion of the door engages and moves the outer end of
the blocking plate 178 a small amount in a leftWard direction

in FIG. 9. Then, When the door edge portion has passed the
end of the blocking plate 178, the inherent resilience of the

other end thereof projects outWardly beyond the central
portion 111 of the support 109. The blocking plate 136 is
made of metal, or some other suitable rigid material.
FIG. 7 shoWs in broken lines a position 143 of the
container door 17 When it is in its closed position, and shoWs
tWo further positions 141 and 142 that the door 17 moves
through as it is moving to or from its closed position. It Will

be noted that, in the closed position 143, the door 17 engages
and actuates the pressure sensor 126. It Will also be noted

blocking plate 178 causes the outer end thereof to return to
20

25

Wireless alarm signal.

30

35

Which is an alternative embodiment of the device 106 of

movement, in directions parallel to an arroW 191.
45

50

162 has a cross-sectional shape that is approximately rect
angular, and has a ?at surface on one side that is disposed

outer end of the blocking part 188 is approximately ?ush
55

plate 136.
As the container door 17 moves through the positions 141
and 142 toWard its closed position 143, the path of travel 146
of an edge portion of the door extends closely adjacent but

With the outer end of the base 187. The spring 193 is selected
to be relatively strong, so that it is di?icult or impossible to
manually move the blocking part 188, even With a screW
driver or other small tool.

60

position 143, the blocking plate 136, the blocking element
161 and the blocking member 162 collectively serve as a

blocking assembly. This blocking assembly makes it dif?cult
or impossible to insert a thin object betWeen the door 17 and
the support 109, as discussed above in association With FIG.
7 and the device 106.

of the blocking part 188, in which it projects transversely
outWardly beyond the central portion 111 of the support 109.
From this extended position, the blocking part 188 can be
moved in the direction of the arroW 191 against the resil
ience of the spring 193, to a retracted position in Which the

central portion 111 of the support 109. The blocking member

does not engage the curved surface 164 on the blocking
element 161. When the container door is in the closed

A coil spring is shoWn diagrammatically at 193, and is
disposed Within the base 187. The spring 193 resiliently
urges movement of the blocking part 188 in a direction
opposite the arroW 191. FIG. 10 shoWs an extended position

opposite sides of the outer end of the blocking plate 136. The

against and ?xedly secured to a ?at surface of the blocking

different type of blocking structure, Which includes a base

187 that is disposed against and ?xedly secured to the
portion 113 of the support 109. A blocking part 188 is
supported by the base 187 for limited reciprocal linear

FIG. 7, but that shoWs a security and monitoring device 160

blocking element 161 is a quarter of a cylinder, and has its
?at surfaces disposed against and ?xedly secured to a ?at
surface on the blocking plate 136 and a ?at surface on the

the inherent resilience of the blocking plate 178 causes the
outer end thereof to return to the normal position shoWn in
FIG. 9. When the container door is in its closed position 143,
the outer end of the blocking plate 178 obstructs easy access
to the region betWeen the container door and the support
109, in the same manner already discussed above in asso
ciation With FIG. 7 and the device 106.
FIG. 10 is a diagrammatic bottom vieW that is similar to
FIG. 7, but that shoWs a security and monitoring device 186
Which is still another alternative embodiment of the device
106 of FIG. 7. The device 186 is generally identical to the
device 106, except for the differences described beloW. In

particular, the blocking plate 136 has been replaced With a
40

FIG. 8 is a diagrammatic bottom vieW that is similar to

FIGS. 4*7. The device 160 of FIG. 8 is generally identical
to the device 106, except that it includes some additional
structure. In particular, it includes a blocking element 161
and a blocking member 162 that are ?xedly secured on

and moves the outer end of the blocking plate 178 a small
distance in a rightWard direction in FIG. 9. Then, When the

edge portion has passed the end of the blocking plate 178,

that, during movement of the door, an edge portion of the
door has a path of travel 146 that extends closely adjacent
but does not engage the end of the blocking plate 136. When
the door 17 is in its closed position 143, the outer end of the
blocking plate 136 makes it dif?cult or impossible to take a
thin object and manually insert it betWeen the container door
17 and the support 109 in the direction indicated by an arroW
148. In contrast, if the device 106 did not have the blocking
plate 136, it Would be relatively easy to manually insert a
thin object betWeen the closed door and the pressure sensor
126, in order to keep the pressure sensor actuated While the
container door Was opened. The device 106 Would thus not
knoW the door had been opened, and Would not transmit a

its original or normal position, Which is the position shoWn
in FIG. 9. Similarly, When the container door 17 is being
opened and moves from the closed position 143 through the
positions 142 and 141, the edge portion of the door engages
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As the container door 17 pivots through the intermediate
positions 141 and 142 toWard its closed position 143, an
edge portion of the door engages the outer end of the
blocking part 188, and moves the blocking part 188 in the
direction of the arroW 191 against the force of the spring
193. Since the device 186 is disposed in the region of the
pivot axis 19 of the door 17, the Width of the door provides
a signi?cant lever advantage that permits the door to move

the blocking part 188, despite the fact that the spring 193 is
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relatively strong. Once the edge portion of the door has
moved past the blocking part 188, the spring 193 returns the
blocking part 188 to its original or normal position, Which is

beloW. More speci?cally, in FIG. 13, the portion 113 of the
support 109 has an upWard extension at 228, and has a
further housing 229 that is ?xedly mounted on the extension
228. An antenna 231 is provided on the housing 229, and is

shoWn in FIG. 10.
When the container door is later opened, and moves aWay

electrically coupled by not-illustrated Wires to the circuitry
128 in the housing 116 (FIG. 4). The hinge 27 of the

from the closed position 143 through the intermediate posi
tions 142 and 141, the edge portion of the door again

container 11 includes an opening 236 through a Wall portion

engages the part 188 and moves it in the direction of the

237 of the container. The device 226 is mounted on the door
frame 108 in a position so that the housing 229 and the
antenna 231 are aligned With the opening 236.
The antennas 118 and 231 can thus transmit Wireless

arroW 191 against the force of the spring 193. Then, after the
door edge portion has moved out of engagement With the

blocking part 188, the spring 193 returns the blocking part
188 to its normal position. When the container door is in its
closed position 143, the blocking part 188 restricts access to
the region betWeen the container door and the support 109,

signals in opposite directions, and this reduces the extent to
Which the range of Wireless signals is greater in some
directions than in other directions. Stated differently, since
many devices have “line of sight” limitations in regard to
their capability to interact With other devices through Wire

in the same manner described above in association With FIG.

7 and the device 106.
FIG. 11 is a diagrammatic bottom vieW that is similar to

FIG. 7, but that shoWs a security and monitoring device 206
Which is still another alternative embodiment of the device
106 of FIG. 7. FIG. 12 is a diagrammatic bottom vieW
similar to FIG. 11, but shoWs a different operational position
of the device 206. The device 206 of FIGS. 11 and 12 is
generally identical to the device 106 of FIG. 7, except that

the blocking plate 136 has been replaced With a different
blocking arrangement. More speci?cally, a blocking mem
ber 208 is supported on the support 109 for reciprocal

less signals, this dual antenna arrangement uses a much

larger portion of the potential 360° communication pro?le,
20

performance.
FIG. 14 is a diagrammatic fragmentary perspective vieW
25

for some additional structure that is described beloW. More

parallel to the pivot axis 19 (FIG. 1) of the container door 17.

actuated by a portion of the blocking member 208, rather
than by the container door 17. Instead of having the blocking

speci?cally, like the device 226, the device 246 includes an
additional housing 229 With an additional antenna 231. In
30

addition, an approximately C-shaped support 248 has one
end ?xedly secured to the housing 117, and its other end
?xedly secured to the housing 229, so as to maintain the
housings 117 and 229 in a spaced relationship, With the
antennas 118 and 231 facing in opposite directions. When

35

the device 246 is removably installed on a container, the
housings 117 and 229 are disposed on opposite sides of the
Wall portion 237 of the container. There are not-illustrated

40

blocking member 208 actuate the pressure sensor 126, the
door 17 could directly actuate the pressure sensor 126, as in
the embodiments of FIGS. 4*10. When the blocking mem
ber 208 is in the retracted position shown in FIG. 12, it
prevents insertion of an object betWeen the container door
17 and the support part 109, in the same manner described
above in association With FIG. 7 and the device 106.
When the container door is opened and moves aWay from

45
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its closed position 143, the edge portion of the door pivots
the blocking member 208 in a clockWise direction from the

Wires that extend along the support 248, in order to facilitate
an electrical coupling of the antenna 231 With the circuitry
128 in the housing 116 (FIG. 4). This dual antenna arrange
ment has advantages that are similar to those described
above in association With the device 226 of FIG. 13.
FIG. 15 is a diagrammatic top vieW of a security and

member 208 actuate the pressure sensor 126, it Would
alternatively be possible for a sensor arrangement to be

integrated into the pivot mechanism for the blocking mem
ber 208. As yet another alternative, instead of having the

of a security and monitoring device 246 that is a further
alternative embodiment of the device 106 of FIG. 4. The

device 246 is generally identical to the device 106, except

pivotal movement about a pivot access 209 that extends

The blocking member 208 can pivot betWeen a ready
position that is shoWn in FIG. 11, and a retracted position
that is shoWn in FIG. 12. The blocking member 208 has a
V-shaped recess 212.
As the container door 17 is pivoted from its open position
toWard its closed position 143, an edge portion of the door
engages the recess 212, and pivots the blocking member 208
in a counterclockWise direction from the ready position of
FIG. 11 to the retracted position of FIG. 12. It Will be noted
from FIG. 12 that, When the container door is in its closed
position 143, the pressure sensor 126 is engaged by and

and thereby improves communications betWeen the device
226 and the external World, While achieving better system
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monitoring device 266, Which is yet another alternative
embodiment of the device 106 of FIG. 4. The device 266 has
a C-shaped support 248, in the form of a resiliently ?exible
clip that is almost circular. One end of the support 248 is
secured to the housing 116, and the other end of the support
248 is secured to the housing 117 With the antenna 118. The
support 248 is designed and siZed so that it can resiliently
and removably grip a portion of the hinge 27 of the container
door 17, With the housing 117 disposed on the outer side, and
the housing 116 disposed on the inner side.
Although the support 248 in FIG. 15 is a resilient clip that

retracted position of FIG. 12 to the ready position of FIG. 11,
and then the edge portion moves out of engagement With the

resiliently grips the hinge 27, the support 248 could alter

recess 212 as the door continues to move toWard its open

example by use of a cam lock, an adhesive, or a traditional
mechanical fastening arrangement such as bolts or screWs.
The device 266 could be installed on a container during

position. It is optionally possible to provide a not-illustrated
detent mechanism, Which yieldably resists pivotal move
ment of the blocking member 208 aWay from the ready
position of FIG. 11.
FIG. 13 is a diagrammatic fragmentary perspective vieW
of a security and monitoring device 226 Which is an alter
native embodiment of the device 106 of FIG. 4. The device

226 is generally identical to the device 106, except that the
device 226 includes some additional structure, as explained

natively be held in place in some other suitable manner, for
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factory assembly of the container, or could be installed at a
later time as a retro?t. The device 266 could optionally
include a not-illustrated door status sensor that cooperates
65

With a part of the hinge 27 in order to detect the pivotal
position of the container door.
Although several selected embodiments have been illus
trated and described in detail, a variety of substitutions and
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alterations are possible Without departing from the spirit and
scope of the present invention, as de?ned by the following

position, so that When said device is supported on a
door frame and a door is moving betWeen open and

closed positions, the blocking part is engaged and

claims.
What is claimed is:
1. An apparatus comprising a device that includes:
a support having a selected portion con?gured to extend

moved by a door edge and then is returned to its normal

position by the resilient portion.
7. An apparatus according to claim 5, Wherein said

through a gap betWeen a door frame and a door;

blocking part has a recess and is supported on said support
for pivotal movement about an axis betWeen ?rst and second
positions, so that When said device is supported on a door

a blocking portion supported on the support and adapted
to obstruct access to the gap; and
a detector supported on said support at a location therea

frame and a door moves from an open position to a closed

long Which is on the same side of said blocking portion
as said selected portion.
2. An apparatus according to claim 1, Wherein said

position, a door edge extending approximately parallel to
said axis moves into the recess and pivots said blocking part
from said ?rst position to said second position, and so that
When the door moves from the closed position to the open

blocking portion includes a blocking part stationarily sup
ported on said support and projecting transversely outWardly

position, the door edge pivots the blocking part from the

With respect to said selected portion adjacent one end

second position to the ?rst position and then moves out of

thereof, said blocking part being con?gured so that, When

the recess.

said device is supported on a door frame and a door is

8. An apparatus according to claim 7, Wherein the detector
is responsive to movement of the blocking part.
9. An apparatus according to claim 1, Wherein said

moving betWeen open and closed positions, a door edge

passes closely adjacent said blocking part but Without

20

engaging the blocking part.

support is approximately U-shaped and has spaced ?rst and

3. An apparatus according to claim 2, Wherein said
blocking part includes, on a side thereof facing said selected
portion, a curved surface that is shaped so that, When the
device is supported on a door frame, a path of movement of

25

the door edge extends closely adjacent at least a portion of

including said selected portion, and said blocking portion
being disposed in the region of one of the ends of said third

the curved surface.
4. An apparatus according to claim 1, Wherein said

portion.
10. An apparatus according to claim 1, including a Wire

blocking portion includes a blocking part supported on said

support and projecting transversely outWardly With respect

second portions and a third portion, said ?rst and second
portions each projecting outWardly in a selected direction
from a respective end of said third portion, said third portion

30

less communication portion supported on said support on a

side of said blocking portion remote from said selected

to said blocking portion adjacent one end thereof, said

blocking part having a limited degree of ?exibility that

portion.

permits limited movement of an outer end thereof, and being
con?gured so that, When said device is supported on a door
frame and a door is moving betWeen open and closed

Wireless communication portion includes an antenna.

11. An apparatus according to claim 10, Wherein said
35

12. An apparatus according to claim 1, including a further

positions, the outer end of the blocking part is engaged and
moved by a door edge and then is resiliently returned to its

portion supported on said support, said further portion being

normal position.

portion, and said further portion having circuitry that is

on the same side of said blocking portion as said selected

5. An apparatus according to claim 1, Wherein said

blocking portion includes a blocking part movably sup

40

ported on said support adjacent one end of said selected

detector is one of a sWitch and a sensor.

portion, said device being con?gured so that, When said
device is supported on a door frame and a door is moving

betWeen open and closed positions, the blocking part is
engaged and moved by a door edge.
6. An apparatus according to claim 5,
Wherein said blocking part is movable approximately
transversely With respect to said selected portion; and
Wherein said blocking portion includes a resilient portion
that yieldably urges said blocking part toWard a normal

coupled to said detector.
13. An apparatus according to claim 12, Wherein said

45

14. An apparatus according to claim 12, Wherein said
detector is responsive to the position of a door.
15. An apparatus according to claim 12, Wherein said
detector is a pressure sensor positioned to be engaged by a
door When the device is supported on a door frame and the
door is in a closed position.

