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(87) Abstract

A security system for roll-down loading doors
(204), having: a substantially narrow profile housing
(202) adapted to be connected to a wall (220) of a cargo
carrying enclosure; an actuator (208) having a key re-
ceptacle including a pivotable arm (210), for moving a
latch structure (212) between a locked position and an
unlocked position; the latch structure being generally tri-
angular (212) with a top portion being hingably connected
to the housing with a stationary pivot pin (216) and the ac-
tuator (208) being coupled by a linkage mechanism (218),
the latch structure (212) is adapted to be connected to a
loading door (204) of a cargo carrying enclosure when
the latch is in the locked position and withdrawn from the
door when the latch is in the unlocked position; and the
linkage mechanism (218) includes a distal section having
a port (224) and a proximal section having a second port
(228), the distal section is coupled to a middle portion
of the latch structure with a first pivot pin (232) and the
proximal section is coupled with the linkage mechanism
with a second pivot pin (234), the linkage mechanism
(218) and pivotable arm (210) define a substantially rigid
link being substantially aligned when the latch structure is
in the locked position and being substantially perpendic-
ular when the latch structure is in the unlocked position.
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SECURITY SYSTEM FOR ROLL-DOWN LOADING DOORS
FIELD OF THE INVENTION

This invention relates to security systems, and
particularly to retrofitable and factory installable
security systems for roll-down loading doors.

BACKGROUND OF THE INVENTION

Security for trailers, 1SO containers, domestic
containers, cargo carrying containers and the like has been
quite poor, usually consisting of a padiock and/or seal
having an exposed link which can be cut by bolt cutters or
equivalent tools. Thus, semi-trailers, containers and
trucks left unattended for any length of time, as over night
in truck terminals, intermodal terminals and freight yards,
on shipping docks and piggy-back railroad cars, or at
industrial or commercial loading areas (and during transit),
are vulnerable to thievery and pilferage.

The problem of vulnerability of externally located
closure means may be minimized, through the employment
of a retrofitable or factory instalied security system
adapted to be located within a container, where it is not
clearly visible and accessible to a would be thief or
opportunist.

There is an ever demanding reqdirement for improved
security systems for cargo loading doors and enclosures
for the worldwide transportation industry.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a rear, inside view of a container or other
similar enclosed body, showing one embodiment of a
security system for cargo loading doors showing a lock
housing with a remote key receptacle coupled with a push-
pull cable, in accordance with the present invention;

Fig. 2 is a side, cut-away view of another embodiment
of a security system for cargo loading doors showing a lock
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housing with an internal key receptacle, in accordance with
the present invention; )

Fig. 3 is a partial view of the security system in Fig.
1 showing a partial, side view of the lock housing with
many components therein, in accordance with the present
invention;

Fig. 4 is a partial view of the security system in Fig.
1 showing a partial, front view of an internal portion of the
housing when in an unlocked position, in accordance with
the present invention;

Fig. 5 is a partial view of the security system in Fig.
1 showing a partial, front view of an internal portion of the
housing when in a locked position, in accordance with the
present invention;

Fig. 6 is a partial view of the security system in Fig.
1 showing a partial, top view of the remote key receptacle,
in accordance with the present invention; and

Fig. 7 is a partial view of the lock assembly in Fig. 1
showing a partial, side view of the remote key receptacle,
in accordance with the present invention.

Fig. 8 is a front view of the security system for cargo
loading doors in Fig. 2, showing the lock housing with an
internal key receptacle, in accordance with the present
invention;

Fig. 9 is a sectional view of the security system for
cargo loading doors.in Fig. 8, along lines 9-9, showing the
lock housing with an internal key receptacle in a locked
position (Fig. 2 is in the unlocked position), in accordance
with the present invention;

Fig. 10 is a planar, outside view of a container,
trailer or other similar enclosed body, showing the
embodiment of the security system for cargo loading doors
in Fig. 1, showing an exemplary placement of a lock housing
with a remote key receptacle coupled with a push-pull
cable, in accordance with the present invention;

Fig. 11 is a top view of the security system for cargo
loading doors in Fig. 8, in accordance with the present
invention;
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Fig. 12 is a sectional view of the security system for
cargo loading doors in Fig. 8, along lines 12-12, showing
part of a C-shaped member and plunger assembly, in
accordance with the present invention;

Fig. 13 is a partial view of the security system in Fig.
2 showing a partial, front view of an internal portion of the
lock housing with an internal key receptacle, when in an
unlocked position, in accordance with the present
invention;

Fig. 14 is a partial view of the security system in Fig.
2 showing a partial, front view of an internal portion of the
lock housing  with an internal key receptacle, when in a
locked position, in accordance with the present invention:

Fig. 15 is a partial front view of the security system
in Fig. 1 showing a universal adapter comprising a base
plate and housing with a slidable and snap fitable
arrangment connectable with the base plate, in accordance
with the present invention;

Fig. 16 is a side view of the security system in Fig.
15 showing a universal adapter comprising a base plate and
housing with a slidable and snap fitable arrangment
connectable with the base plate, in .accordance with the
present invention;

Fig. 17 is a sectional view along line 17-17 in Fig.
15, showing the base plate and housing with a snap fitable
arrangment connectable with the base plate, in accordance
with the present invention;

Fig. 18 is a top view of the base plate and housing
with a slidable connection therebetween in Fig. 15, in
accordance with the present invention;

Fig. 19 is an isometric view of the security system in
Fig. 1 showing the base plate in Fig. 15, being connectable
with a door, in accordance with the present invention;

Fig. 20 is a side view of the base plate in Fig. 19, in
accordance with the present invention;

Fig. 21 is a front view of the base plate in Fig. 19, in
accordance with the present invention;
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Fig. 22 is a rear view of the base plate in Fig. 19, in
accordance with the present invention;

Fig. 23 is a bottom view of the base plate in Fig. 19,
in accordance with the present invention;

Fig. 24 is a planar, view from inside a container,
trailer or other similar enclosed body, showing an
embodiment of a security system for roll-down loading
doors, showing an exemplary placement of a lock housing
with a remote key receptacle coupled with a push-pull
cable, in accordance with the present invention;

Fig. 25 is a slightly more detailed and simplified
drawing of the security system for roll-down loading doors
in Fig. 24, showing the lock housing with a remote key
receptacle coupled with a push-pull cable, in accordance
with the present invention;

Fig. 26 is a simplified partial view of an embodiment
of the security system for roll-down loading doors,
showing a side view of a lock housing, adapter and
receptacle, in accordance with the present invention;

Fig. 27 is a simplified partial view of the security
system for roll-down loading doors in Fig. 26, showing a
front view of a lock housing, adapter and receptacle, in
accordance with the present invention;

Fig. 28 is a simplified partial view of the security
system for roll-down loading doors in Fig. 26, showing a
top view of the lock housing, adapter and receptacle, in
accordance with the present invention;

Fig. 29 is a sectional view of the security system for
roll-down loading doors along lines 29-29 in Fig. 28,
showing some of the internal components of the lock
housing, adapter and receptacle, in a locked position, in
accordance with the present invention;

Fig. 30 is a sectional view of the security system for
roli-down loading doors along lines 29-29 in Fig. 28,
showing some of the internal components of the lock
housing, adapter and receptacle, in unlocked position, in
accordance with the present invention;
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Fig. 31 is a sectional view of the security system for
roll-down loading doors along lines 31-31 in Fig. 29,
showing some of the internal components of the lock
housing, linkage and actuator, in accordance with the
present invention;

Fig. 32 is a simplified, sectional view of the security
system for roll-down loading doors along lines 32-32 in
Fig. 30, showing in one embodiment how the lock housing
and adapter are complementarily configured to interconnect
with each other, in accordance with the present invention;

Fig. 33 is a simplified, sectional view of the security
system for roll-down loading doors along lines 33-33 in
Fig. 30, showing in one embodiment a quick connect feature
comprising a spring loaded dead-bolt and hole, in a
connected condition, in accordance with the present
invention;

Fig. 34 is a simplified, sectional view of the security
system for roll-down loading doors along lines 33-33 in
Fig. 30, showing in one embodiment a quick connect feature
comprising a spring loaded dead-bolt and hole, in an
unconnected condition, in accordance with the present
invention;

Fig. 35 is a sectional view of an embodiment of the
security system for roll-down loading doors with a remote
actuator along lines 29-29 in Fig. 28, showing some of the
internal components of the lock housing, adapter and
receptacle and remote actuator, in a locked position, in
accordance with the present invention;

Fig. 36 is a sectional view of an embodiment of the
security system for roll-down loading doors with a remote
actuator along lines 29-29 in Fig. 28, showing some of the
internal components of the lock housing, adapter and
receptacle and remote actuator, in an unlocked position, in
accordance with the present invention;

Fig. 37 is a sectional view of an embodiment of the
security system for roll-down loading doors with a remote
actuator along lines 37-37 in Fig. 35, showing some of the
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internal components of the lock housing and adapter, in a
locked position, in accordance with_the present invention:;

Fig. 38 is a sectional view of an embodiment of the
security system for roll-down loading doors with a remote
actuator along lines 38-38 in Fig. 36, showing the
interconnection of the lock adapter and remote actuator
and adapter, in accordance with the present invention;

Fig. 39 is a simplified, sectional view of an
embodiment of the security system for roll-down loading
doors with a remote actuator along lines 39-39 in Fig. 35,
showing a coupling of a push-pull cable and linkage, in a
locked condition, in accordance with the present invention;

Fig. 40 is a simplified, sectional view of an
embodiment of the security system for roll-down loading
doors with a remote actuator along lines 39-39 in Fig. 36,
showing a coupling of a push-pull cable and linkage, in an
uniocked condition, in accordance with the present
invention;

Fig. 41 is an embodiment of the security system for
roll-down loading doors showing a front view of a mounting
base for the lock housing, in accordance with the present
invention;

Fig. 42 is an embodiment of the security system for
roll-down loading doors showing a side view of a mounting
base for the lock housing, in accordance with the present
invention;

Fig. 43 is an embodiment of the security system for
roll-down loading doors showing a side view of the remote
mounting bracket for the remote actuator in Fig. 38, in
accordance with the present invention; and

Fig. 44 is an embodiment of the security system for
roll-down loading doors showing a front view of the remote
mounting bracket for the remote actuator in Fig. 38, in
accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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A security system with an improved lock assembly 10
is shown in the figures, and is particularly adapted for use
in connection with cargo loading doors. In one embodiment,
the security system 10, includes: a substantially narrow
profile housing 12 adapted to being connected to an inside
of a cargo loading door 14; an actuator 16 having a key
receptacle 18, for moving a latch structure between a
locked position 20 and an unlocked position 22; the latch
structure 30 and the actuator 16 being coupled by a
linkage mechanism 32 and plunger assembly 34, the latch
structure 30 is adapted to be at least partially received
in a header 36 of at least one of an ISO container, domestic
container, semi-trailers, cargo carrying enclosures and the
like, when the latch structure 36 is in the locked position
20 and withdrawn from the header 36 when the latch
structure 36 is in the unlocked position 22; and the
linkage mechanism 32 includes a distal section 38 and a
proximal section 40 connected by a middie pivot pin 42, the
distal section 38 is coupled to the latch structure 30 with
an upper pivot pin 44 and the proximal section 40 is
coupled with the plunger assembly 34, the proximal
section 40 is also pivotably connected to the housing 12
with a stationary pivot pin 46, the linkage mechanism 32
defines a simulated rigid link defined by the proximal
section 40 and distal section 38 being substantially
aligned when the latch structure 30 is in the locked
position 20.

Advantageously, the security system 10 is configured
to be tamper resistant because of it's placement which is
substantially internal to a container. In addition, system
10 has a narrow profile to minimize intrusion into the
valuable cargo space of the container.

In one embodiment, only one housing 12 with latch
structure 30 is necessary, to lock two doors when utilized
with a door retainer or the like, which provides simplicity
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of design. As should be understood, other embodiments can
include a plurality of housings and latch structures.

As should be understood, the system 10 can be used
with roll down doors, swing out doors and the like,
depending on the application.

In a preferred embodiment, the housing 12 is adapted
to be connected to an inside of a cargo loading door, such
as positioned at the top right corner, as shown in Fig. 1.
This remote placement is out of the way so as not to
interfere with the loading and unloading operation.
Additionally, the strategic positioning and locations f the
components in Fig. 1, provide an improved tamper
resistant security system, preferably with internal
placement of system 10, so as to be visually hidden from
an opportunist or thief. ~ With the housing 12 near a top of
the door, it is more difficult to gain easy access, by a
would be thief.

As best shown in Figs. 15-23, a universal adapter
comprising a base plate and housing with a slidable and
snap fitable arrangment connectable with the base plate is
shown. This arrangement provides for ease of installation,
assembly and maintainance. In a preferred embodiment, the
housing 12 includes a guard 54 for the latch, for protection
from damage from shifting loads, for example. Also in a
preferred embodiment, the housing 12 is configured to be
connected to a base plate 60 ( Figs. 15 and 16) with an
upwardly extending male member and a bracket or slip on
member 59, slidably connected thereto and
complementarily configured therewith, and the housing 12
can have snap-fitable members , such as spring loaded
locking members 57 connected with outwardly extending
anchor members 47 of the base plate 60.

Fig. 16 is a side view of the security system in Fig.
15 showing a universal adapter comprising the base plate
60 and housing 12 with a slidable ( or slip-on) arrangement
106 and snap fitable arrangment 108, preferably in the
form of snap-in detents, connectable with the base plate.
Optionally, a bolt can help secure the slidable arrangement
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to the base plate 60, through port 110, for secure and
permanent mounting. Preferably, the contour of the base
plate substantially matches the inside contour of the lock.
This structure provides a secure connection, and keeps the
lock from moving up and off the plate 60 while in use and in
the mounted position. Additionally, this contour provides a
narrow profile, to accommodate the slip-on feature for
improved portability. Also shown in Figs. 16 and 18, is how
the base plate 60 extends upwardly through a bracket 112 (
also referred to as slip-on member 59 ) of the lock. This
feature helps to substantially minimize any contact
between the trailer head and lock Advantageously, this
structure makes contact first, therefore protecting the
lock.

In Fig. 18, a top view of the base plate and with a
slidable connection is shown, which includes a bracket 112
pivotably connected to the housing 12, by pivot 114, to
facilitate installation, connection and disconnection to the
housing 12. As best shown in Fig. 18, the slip-on concept is
illustrated. This structure shows how easy it is to connect
the lock in place without the necessity of tools. For
example, an installer can use one hand to position, hook and
pivot the lock in place with respect to the base plate 60.
This figure also shows the narrow profile for minimal
intrusion into the valuable cargo space.

Figs. 17 and 19 best show the snap-fitable
arrangement 108, which comprises a pair of mirror-imaged
outwardly extending fingers 116 each with a channel, and
the housing 12 can have horizontally extending spring lock
members 118 configured to be received at least partially in
the channels, for a secure connection between the housing
12 and base plate 60, and ultimately to a door.

In Fig. 17, the ease of connection is illustrated, by
simply snap-fitting in place. In a preferred embodiment,
spring detents are adjustable and adapted to fit into the
casting and fingers 116. In one embodiment, generally V -
shaped pockets of fingers 116 are casted, to provide a
simple and cost effective design. This design provides for
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low tolerance parts, minimal outward extension so as to
only minimally extend into the cargo space and a chamfer
portion of the fingers 116 is intended to simplify insertion
of the lock.

Referring to Fig. 19, an isometric view of the base
plate 60 connected to a door is shown. This shows a
typical or conventional installation and location of the base

- plate 60 in normal use. In one embodiment, only four holes
for mounting is necessary. also preferred, is the use of
high strength bolts to deter grinding. Also, the use of round
type heads can help to make it difficult to grab with vise
grips and the like during an attempted break in. Also
shown, is a hole or opening to allow a key through for
locking and unlocking, in the integrated lock embodiment,
as detailed herein.

Additionally, holes for bolts and a bottom opening for
a key can be included, as shown in Figs. 20-23, for example.
In Fig. 20, the simple construction and narrow profile of
the base plate 60 is shown. The upper portion shows a
preferred contour to allow and facilitate slip on connection
of the lock thereto. Fig. 21 shows a generally front view of
the plate 60, and illustrates the portability or minimal real
estate required. It also shows holes and opening/access
for key, as detailed above. Also shown, is an upper portion
of the base plate 60 defining a ledge 63 (in Fig. 21) for
secure placement and alignment of the lock 11 with respect
to the base plate 60. Fig. 22 is a top view of the base plate
60 and shows the contour of the plate 60 in proximity to
the fingers 116, for guiding the lock into a pocket (or
recepticle) adapted to receive the lock and for providing a
tight and secure connection and fit thereto. In a preferred
embodiment, this figure shows a low profile and built in
groove for receiving a spring loaded snap on member 57, for
example. In Fig. 23, the outer and inner portions define
chamfers 117 of the fingers 116. They can be at an angle
to help provide a guide when connecting a lock with the
plate 60, and preferably the angle is at about 45 degrees
with respect to the plate 60, for improved steering and
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guiding of the lock into the pocket (which is defined by the
area substantially between the fingers).

The housing 10 can be slip fit and snap connected in
place, to a base plate 60 on the door, in one embodiment.
Also in one embodiment, a shock pad 61 can be provided, to
help minimize shock and vibration to housing 10 and the
associated components in Fig. 2. Also shown in Fig. 2, is a
slip on member 59 and spring loaded plunger 57, for
facilitating connection and installation of the system 10.
And, a bumper 51 is shown on the linkage mechanism 32, so
as to minimize the possibility of the linkage mechanism 32
from locking up and softening the impact between the
linkage mechanism 32 and housing 12, when moved to the
unlocked position. The key receptacle (actuator) 18 can be
a high security tubular lock, such as Part No. 1058 or the
like available from Fort Lock, Inc. in River Groove, lliinois.
Likewise, the push-pull cable 48 can be a solid core control
cable known to those skilled in the art, with a stainless
steel core, such as Part No. CC-5210XX, available from
Cable Manufacturing and Associates, inc. in Rockaway, N. J.

The system 10 can be retrofitted or factory installed |,
thus minimizing the need for cutting, drilling or welding
during installation.

The proximal or distal sections 40 and 38 includes a
stopper mechanism 50 for aligning the linkage mechanism
32 to provide a substantially rigid link when the latch
structure 30 is in the locked position 20, the stopper
mechanism 50 aligns the proximal section 40 with the
distal section 38 slightly beyond center (shown in dashed
line in Fig. 9) 52 from a straight line, defining a slight
angle of about 15 degrees or less from a straight line and
providing a simulated rigid link.

In one embodiment, the angle ranges from about 10
degrees to about 5 degrees from a straight line, as shown
for example in Fig. 9, and most preferably about 7 degrees,
for an improved rigid link. A simulated rigid and off-center
link is an improvement over a straight line link in that it
has enhanced tamper resistant qualities, and helps to
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ensure isolation of forces through the housing.
Advantageously, this structure helps transfer forces from
the L-shaped member 54 to the housing 12 during
tampering, while also providing the appropriate
functionality, as detailed herein.

As shown in Fig. 9, the L-shaped member 54 has an
inner surface 53 configured at a predetermined angle form
a vertical axis. In one embodiment, the angle ranges from
about 15 or less from a vertical axis, as shown for
example in Fig. 9, and more preferably about 5 degrees, for
an improved self engaging angle with a complementarily
configured receptacle 58, as shown in Fig. 2, for enhanced
tamper resistant qualities.

As shown in Fig. 2, the latch structure 30 can include
a generally L-shaped member 54 with an end portion 56
couplable with a complementarily configured receptacle
58 for receiving the end portion 56 in a portion of a header
of a container, to provide a secure lock and minimize and
slow down break-ins. As should be understood, the L-
shaped member 54 and receptacle 58 can have various
geometry's, to accommodate various containers, depending
on the application. Advantageously, this structure provides
a self-engaging angle for improved locking, when in the
locked position. In a preferred embodiment, this structure
is made of a strong and light weight material, for ease of
movement and strength, such as steel, certain polymers and
composites and the like, for example. Also, the end portion
56 of the L-shaped member 54 has angled portions, to
allow some movement thereof, to provide a floating door
to minimize the possibility of the door and lock from
binding up. Additionally, as shown in Figs. 8 and 9, the L-
shaped member 54 has a chamfered, contoured portion 45
for added engagement and length, with minimal additional
weight.

Also shown in Fig. 2, the plunger assembly 34 can
include an anchor frame 62 connected to the housing 12,
and elongated plunger 64 slidably connected thereto. In one
embodiment, the plunger assembly 34 includes an anchor
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frame 62 having ports 66 and 68 and a plunger 64 slidably
connected thereto, the plunger 64 including a head 70, neck
72, body 74 and bottom 76, the body 74 and bottom 76 being
configured to be received in the ports 66 and 68 of the
anchor frame 62, respectively. This structure provides a
simplified construction and contributes to the narrow
profile of the housing 12, thus contributing to maximizing
usage of the valuable cargo space in a container. In Figs. 2
and 12, the head 70 is shown terminating with a large
diameter, flat section 71, to provide a sufficient contact
area with the C-shaped member 24 of the linkage
mechanism 32. In a preferred embodiment, a spring 43 is
coupled to the plunger 64, to push the plunger 64
downwardly, to stabilize the plunger 64 during transit (ie.
vibration) and provide resistance when unlocking. In one
embodiment, the key receptacle 18 could replaced with an
electronic actuator, such as a solenoid and rf receiver, to
open and close, with a wireless transmitter, for example.

In one embodiment, as shown in Fig. 2, the proximal
section 40 of the linkage 32 includes a C-shaped member
(or cam assembly) 24 substantially compiementarily
configured to receive the head 70 of the plunger 64. In a
preferred embodiment, the cam assembly 24 includes at
least one top finger (or first member ) 26 and two bottom
fingers (or second members) 28, the head 70 is received
substantially between the top 26 and bottom fingers 28 in
a vertical direction in Fig. 2, and the neck 72 of the
plunger 64 is received between the two bottom fingers 84
in a horizontal direction in Fig. 8. A pressed finger 49,
shown in Figs. 9 and 14, can be used to assemble the C-
shaped member 24, thus providing a robust and inexpensive
structure.

Advantageously, this structure provides a robust
construction for improved movement of the latch structure
30 and linkage mechanism 32, in the harsh environments
and temperature variations it will be exposed to.

In more detail, the C-shaped member 24 provides the
following advantages. It helps to substantially isolate and
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minimize shock to the latch structure 30 and linkage
mechanism 32, to the plunger 64 and associated structure
from loads and forces during transportation (ie. vibrations)
and attempted break-ins. It also provides for use of alow
tolerance part or interface for the plunger 64 and linkage
mechanism 32, for example, which can be assembled and
manufactured easily and inexpensively.

In one application, the actuator 16 can be connected
to the housing 12 via a cable assembly 86 in one
embodiment as shown in Fig. 1, or it can be substantially
located in the housing 12 in another, as shown in Fig. 2. In
Fig. 3, a partial view of the lock assembly in Fig. 1 showing
a side view of a remote key receptacle housing 90 is
shown, with many of the components therein. Fig. 4 shows
the system 10 in an unlocked position and Fig. 5 show when
in a locked position. In Figs. 3-5, the lock housing 12 can
include an arm 92 pivotably connected to the anchor frame
62 via a stationary pivot pin 102, the arm 92 has a first
end 96 and a second end 98, which generally defines a
generally C-shaped cam member 88 pivotably connected to
the housing 12, and couplable with the plunger 64 via pin
102.

In more detail, Figs. 1 and 3-5 show the lock housing 12
(with a remote key receptacle housing 90 (in Figs. 6 and 7).
In this embodiment, the cable 48 can provide the necessary
force to move the system 10 to and from the open and
closed positions, as appropriate, when a key 19 is inserted
into the key receptacle 18, in the remote housing 90 in Fig.
6, for example. In a preferred embodiment, the cable 48
and/or cable assembly 86, is enclosed in conduit, for
enhanced protection thereof. The conduit can have an S-
like pattern to minimize contamination and catching of
dirt, dust and the like, and when knocked or cut-off, will
pivot to a side to make it difficult to tamper with.

Likewise, in Figs. 6 and 7 a remote key receptacle
housing 90 is shown, with another arm 104 connected to a
key receptacle 18, for opening and closing the system 10.
This embodiment allows for easy access to the key
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receptacle 18 for a user, and can be appropriately
positioned near a bottom of a door,.and preferably adjacent
to and behind a hinge of a door, for improved strength and
a hidden view (camouflaged), as shown in Figs. 2 and 10.
The receptacle can include a bolt like means or plug 21
insertable in the key receptacle 18, to cover and hide the
receptacle 18, to hide it from an opportunist.

The housing 12 is strategically positioned inside of
and adjacent to a cargo loading door 14 such that it is
substantially free from interfering with a loading and
unioading operation. The placement shown in the figures is
preferred so as to minimize the possibility of damage
during loading and unloading of the cargo.

As best shown in Figs. 2 and 9, detailed below is a
simplified description of how the security system can be
used. A key 19 is inserted through a cargo loading door 14
and key receptacle 18. The key receptacie18 is attached to
a C-shaped member (cam assembly) 88, as shown in Figs. 2,
8 and 9. The C-shaped member 88 is rotated clockwise, as
viewed in Figs. 8 and 14 (arrow). As shown in Fig. 8, an
upper member 89 catches and contacts a cross-pin 87. The
cross-pin 87 is thus moved downward. The cross-pin 87 is
connected to a plunger 64. The plunger 64 slides
downwardly, due in part to the cross-pin 87 being
connected to the plunger 64. In a preferred embodiment,
the cross-pin 87 is encapsulated in a slot,thus the plunger
64 does not rotate, during movement. Next, a head 70 of
the plunger 64 makes contact with fingers 28 of the C-
shaped member 24. The C-shaped member 24 rotates about
a stationary pivot 42, and makes contact with a pin 49
affixed to a proximal section 40 of the linkage assembly
32. The proximal section 40 then rotates with the C-
shaped member 24 about the same pivot 46. The distal
section 38 moves outward and due to the connection
between the proximal section 40, and thus the linkage
mechanism 32 articulates to a slight angle, as shown in
Fig. 9, (in dashed line shows an inner surface 53 at an angle
of about five degrees from a vertical axis). Thus, the L-
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shaped member 54 pivots about the housing 12 and rotates
upward to a locked position. .

Referring to Fig. 2, detailed below is a simplified
description of how the security system can be used and
moved to an unlocked position. A key 19 is inserted through
a door 14 and key receptacle 18. The C-shaped member 88
is rotated counter clockwise, as shown in Fig. 13 (arrow).
In Fig. 13, a second lower member 89’ catches and contacts
the cross-pin 102. The cross-pin 102 is moved in an
upward direction. The cross-pin 102 is connected to a
plunger 64. The plunger 64 slides upwardly, because it is
connected to the plunger 64. Next, the flat portion 71 of
the head makes contact with the first member 26 of the
proximal section 40. In Fig. 2, the proximal section 40
pivots about the stationary pin rotating clockwise. The
proximal section pivots until making contact with a
(backstop) bumper 51. The distal section 38 then drops and
rotates downward. Since it is connected to the L-shaped
member 54,it pivots about stationary pivot pin 55 in Fig. 2,
and housing 12 and rotates downward to the unlocked
position.

Referring to Figs. 1 and 3-7, detailed below is a
simplified description of how the security system can be
used and moved to an unlocked position, with a remote
actuator16. A key 19 is inserted through a door and
remote key receptacle 18. The key receptacle 18 is
attached to an arm 104, in Fig. 6. The arm 104 in Fig. 6 is
rotated clockwise (arrow in figure). The arm 104 is
connected to the cable 48, which can be moved up or down.
The cable 48 at the other end is connected the C-shaped
member 88, in Figs. 3-5. The C-shaped member 88 pivots
about the (spindle) pin 102, which is = rotated counter
clockwise , to move to the unlocked position. The
remaining steps are substantially similar, as detailed
above.

Referring to Fig. 24, a view from inside a container,
trailer or other similar enclosed body, is illustrated,
showing  a security system for roll-down loading doors
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200, with an exemplary placement of a lock housing with a
remote key receptacle coupled with.a push-pull cable. This
embodiment provides a high “out of the way” location for
the lock, low easily accessable key location and low profile
design (minimal intrusion into the cargo space). In use, a
door 204 with a J-hook 201 is typically placed in a closed,
locked, latched or pulled-down position, before the lock is
triggered to the locked position. In Fig. 25, a lock housing
202, remote actuator 262 and cable assembly 246 is shown.
As best shown in Figs. 24, 29 and 31, a security
system (also referred to as “lock”) 200 of the invention,
can comprise:  a substantially narrow profile lock housing
202 adapted to being connected to a door of a cargo
carrying enclosure; an actuator 206 having a key
receptacle 208 including a pivotable arm 210, for moving
a latch structure between a locked position and an unlocked
position; the latch structure 212 can generally be
triangular in shape, with a top portion 214 being hingably
connected to the housing 202 with a stationary pivot pin
216 and the actuator 206 being coupled by a linkage
mechanism 218, the latch structure 212 is adapted to be
connected to a loading door 204 of a cargo carrying
enclosure when the latch structure 212 is in the locked
position and withdrawn from the door 204 when the latch
structure is in the unlocked position; and the linkage
mechanism 218 can include a distal section 222 having a
port 224 and a proximal section 226 having a second port
228, the distal section 222 is coupled to a middle portion
230 of the latch structure 212 with a first pivot pin 232
and the proximal section 226 is coupled with the linkage
mechanism 218 with a second pivot pin 234, the linkage
mechanism 218 and pivotable arm 210 define a
substantially rigid link provided by the linkage mechanism
218 and pivotable arm 210 being substantially aligned
when the latch structure 212 is in the locked position and
the linkage mechanism 218 and pivotable arm 210 being
substantially perpendicular when the latch structure 212
is in the unlocked position. Advantageously, this provides
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a low-profile, reliable security system. Additionally, the
lock 200 can be easily installed or removed and
subsequently, put back into service on another, different
trailer, if desired.

As should be understood by those skilled in the art,
the lock housing can be attached to either a wall or door,
depending on the application.

in a preferred embodiment as best shown in Fig. 32,
the housing 202 includes a base plate 236 which is
substantially complementarily configured to interconnect
and at least partially receive a portion of the housing 202.
This structure provides a quick connect feature or “hook
and grab feature” 312, to facilitate connection and
disconnection to a wall 220.  Additionally, it provides a
narrow profile to minimize intrusion into the valuable
cargo space. During installation, an upper and inner portion
of the housing 212 is inserted and pivoted inwardly and
downwardly to the base plate 236. Also during this
process, the spring lock assembly 244 is moved to a a
retracted position, as shown in Fig. 34, and thereafter after
in place, released and move to an extended and locked
position, as shown in Fig. 33.

Figs. 33 and 34 are simplified, sectional views of the
security system for roll-down loading doors along lines
33-33 in Fig. 30, showing in one embodiment a quick
connect feature comprising a spring loaded dead-bolt and
hole, in a connected and unconnected condition,
respectively. More specifically, in Fig. 33, two fingers 256
of the lock housing 202 mate with a portion 258 of the base
plate 236. The spring lock assembly 244 securely connects
the lock housing 202 to the base plate 236, by extension of
the dead bolt means in and through a receptacle hole 260.
This structure provides a simple means of connecting the
housing 202 to a wall 220, for example.

As shown in Figs. 25, 27 and 28, the latch structure
212 includes at least one generally downwardly extending
member 238 with an end portion 240 couplable with an
adapter block 241 with a substantially complementarily
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configured receptacle 242 for receiving the end portion
240 in or in proximity to a portion of.a door 204 of a
container, to provide a self-engaging angle, as shown by
item a in Fig. 30, which can vary, and preferably ranges
from about 35 degrees to about 45 degrees with respect to
a horizontal axis, and most preferably about 38 degrees, for
providing an improved locking structure. This angle directs
a force through pin 216, for improved .integrity of the lock.

As shown in Figs. 33 and 34, the housing 202 includes
a spring lock assembly 244 to facilitate connection and/or
disconnection to and from the base 236. More particularly,
the housing 202 can include a spring lock assembly 244
including a retracted position in Fig. 34, to facilitate
disconnection from the base 236 and an extended position
in Fig. 33, for facilitating connection to the base 236.

The security system 200 can include an actuator 262
which is connectable to the housing 202 via a cable
assembly 246 defining a “remote actuator”, and in this
embodiment, the linkage mechanism 218 includes a
substantially triangularly-shaped mechanism 248, as
shown in Fig. 35 and 36, having a first pivot pin 250
connected to the linkage mechanism 218, a second-middle
pivot pin 252 connected to an intermediate frame 251 of
the housing 202 and allowing pivotable movement thereof
and a third pivot pin 254 connected to plunger assembly
266. This provides a more easily accessable actuator,
since it can be placed near a lower portion of a wall 220, in
a preferred embodiment.

Alternatively, the actuator 206 can be integrated or
located in the housing 202, as best shown in the
embodiment shown in Figs. 26-30.

In Fig. 26, a narrow profile lock housing 202 is shown
with an adapter 306 connected to a door. A surface 308 of
the adapter 306 keeps the door from moving side to side to
the left when locked. Likewise, a lip 310 keeps the door
from moving side to side to the right when locked. And
finally, a hook and grab feature provides for simplified
“fit-up” and connection.
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Fig. 27 generally shows how the latch structure 212
connects to the adapter 306. The adapter 306 is shown
with an inclined top 314 and bottom 316, to deflect any
product in the cargo space away from the latch 212. The
inclined portion can push the door up while opening, when
the cargo has shifted during transit for example. Flush
bolts 318 are shown to clear external frame.

In Fig. 28, the narrow profile lock housing 202 is
shown. A loose fit is shown for universal adaption to many
trailer styles and allows the door to float.
| In Fig. 29, a sectional view of a preferred lock
housing 202 is shown, having a latch structure 212 with
two downwardly extending members 238 with ends 240, a
first for providing a self-engagable connection with the
adapter block 241 receptacle 242 and a second to provide a
predetermined stop for the latch structure 212 from
swinging out beyond a predetermined position. Also shown
in this embodiment, is the linkage mechanism 218 with a
second port 228 being substantially oblong, to allow for a
simplified and low cost design to provide a take-up for
extra travel of the lock, as necessary. The latch structure
212 is made of a light weight material for ease of
movement and is sufficiently durable. It can be easily
pivoted or swung into and out of the locked and unlocked
positions.  The linkage mechanism 218 provides a simple
one link design, pivotable at both ends to minimize friction.
The slot 228 provides a take-up of extra travel of lock. In
one embodiment, the latch 212 is generally A-shaped for
providing a simple latching structure capable of pendulum
like movement, for appropriate integrity and improved
locking.

The lock of the present invention can vary widely, and
can include for example a tubular lock for appropriate
security, depending on the application.

In Fig. 29, latch stoppers 320 and 322 are shown, to
insure proper location of the latch and to resist pulling
effects from the door or during attempted break-ins. The
latch stoppers 320 and 322 in a common casting, and can be
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connected to a curb or road side wall. This structure is
particularly advantageous when used with an A-shaped
latch 212, as detailed above.

In a preferred embodiment, the linkage mechanism
218 and pivotable arm 210 are turned beyond center,
approximately from about 5 degrees to about 15 degrees, to
provide a rigid link. The latch is shown with a receptacle
242 with a substantially flat contact area, to disperse the
force during an attempted break-in and terminates with a
catch or lip 326 to resist pull-out of the door 204. The flat
contact area is at an angle to direct a force into the lock
through the pin, and create a couple between the pivot and
latch stopper 320, for improved security.

In Fig. 30, the lock is shown in an unlocked position.
A left portion of the A-shaped latch 212 is shown flush
with the housing. More specifically, the latch stopper 320
positions the latch 212 in a substantially flush position, to
provide a predetermined clearance from the adapter 241. A
quick lock handle 338 is shown, which is easily accessible
and can be slid into the locked or unlocked position,
typically when holding the lock during installation.
Advantageously, the lock 200 is portable, and easily
installable and removable, as illustrated in this and the
other figures.

Fig. 31 is a sectional view of the lock housing 212,
showing some of the internal components including the
linkage mechanism 218 and actuator 206. This structure
shows a narrow profile construction, for minimal intrusion
into the valuable cargo space of an_.enclosure and simple
construction. Because of it's simple construction and
minimal number of parts, it is adapted for mass production,
thereby helping to make the system more cost effective.
The linkage stacks to the inside, for a narrow profile
housing 202. The engagement of the latch 212 with
receptacle 242 is substantial, to obstruct entry through the
door when locked. And, the ledges 308 and 310 at the
inside and outside of the receptacle 242 keep the latch
212 from disengaging.
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In Fig. 32, the hook and grab feature 312 s
illustrated. A round contour female portion 340 and male
portion 342 are shown suitably interconnected. This
structure is easily pivotably, connected and disconnected,
as shown in phantom lines 344. A quich connect dead bolt
like arrangement can securely lock the housing 212 in place
through hole 260.

| In Fig. 33, the quick connect feature is shown. The
fingers 256 mate with a portion 258 of the base plate 236.
When loaded, the fingers 256 contact the base 236 to
transfer  forces from the frame for a secure
interconnection.  The base is configured to retain the
housing via the hole 260. A long and narrow locking pin 344
is shown, terminating with a chamfered portion 342, to
facilitate guiding into the hole 260. A snap ring 348 is
used to locate the pin 344 when fully extended. A spring
350 pushes the pin 344 in place. The pin 344 can be made in
two or more components, to facilitate the automated
manufacture thereof. And, a guide block 354 can be used to
support an opposite end of the pin 344.

Fig. 34 shows the pin 344 in the retracted position,
clearing the base and collapsing the spring 350.

In Fig. 35, the lock housing 202 is remote from the
actuator 262. A remote housing 360 is shown with a finger
adapted to fit into a mating pocket for ease of installation.
A captive screw 362 or other connecting device is used to
securely connect the housing 360 to the remote bracket
363. The actuator 262 can be connected to a pivotable arm
368 with a spring detent 364 to hold the arm 368 in place
when in the locked position. The cable 246 is connected at
connection 366. In use, when arm 368 is rotated counter-
clockwise, the cable wire 246 is pulled down through the
conduit, which in turn pulls down on the cable plunger
assembly 266 and activates the linkage mechanism 218 to
lock the latch 212.

In Fig. 36, the latch 212 is shown in the unlocked
position. This can be accomplished by rotating the arm 368
clockwise, which releases from the spring detent 364. The
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cable wire 246 is then pushed up through the conduit,
pushing up the plunger assembly 266 and moving the latch
structure 212 to the unlocked position.

In Fig. 37, a top view of the housing 202 is shown
remote from the actuator.

In Fig. 38, a simplified sectional view of an
embodiment of the security system for roli-down loading
doors  with a remote  actuator, illustrating the
interconnection of the base plate 236 and lock housing 202
and remote actuator 262 and adapter 264. The remote
housing 360 is installed by inserting a tab 359 into the
pocket 361. Thereafter, it is rotated upwardly and a screw
362 is suitably tightened into the bracket 264. The
keylock is accessable through the door and bracket.
Mounting screws 370 can connect the bracket 264
appropriately. A keylock stop assembly or anti-punch out
assembly 373 can be used to prevent the tumbier from
being hammered out of the actuator 206 (when tampered
with).  Further, the screw 370 can be pulled away, resulting
in the actuator 262 swinging to the side, for improved
tamper resistance because of the thief's inability to access
the actuator 206 (key recepticle) through the hole.

Also shown in Fig. 38, is an anti-punch out mechanism
372. It the lock is punched with a rod from outside, this
structure helps to maintain the integrity of the internal
components of the lock. It is also shown with a protective
cover 374 and cable keeper plate 376.

Fig. 39 is a simplified, sectional view of an
embodiment of the security system for roll-down loading
doors with a remote actuator along lines 39-39 of the lock
housing 202 in Fig. 36, defining a plunger assembly 266.
This figure also shows a coupling of a push-pull cable and
linkage, in a locked condition. Fig. 40 shows the plunger
assembly in an unlocked condition. The figures show
plunger guides 377, for guiding the plunger assembly 266
up and down. Upper and lower nylon bushings 378 and 380
help to reduce friction, when actuated. In use, the plunger
pin activates the lock linkage, which compresses a spring
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382 to absorb the excess cable travel. The plunger
assembly 266 also is shown housing the components shown
therein. In Fig. 40, when the plunger pin is activated, the
lock linkage is moved. The cable wire end pushes up the
plunger pin. The spring 382 allows for more movement of
the cable and less movement of the plunger assembly 266.
Also shown, are a cable portion 268, cable fitting 270 and
e-ring 272, for providing an interface between the cable
and plunger assembly 266.

Figs. 41-42 show an embodiment of the security
system for roll-down loading doors showing an adapter 264
or mounting bracket for the lock housing. A front view is
shown in Fig. 41 with two spaced mounting holes 384, for
mounting and resistance to rotation, and a narrow middle
section 386 to receive the lock. This structure provides a
minimal size, weight and casting cost. Fig. 42 is a side
view, showing a narrow profile, and includes upper tab 338
for a pivotal connection to the lock and a lower hole 260,
for receiving a locking pin when slid in place.

In Figs. 43 and 44, a side and front view of the
remote bracket 363 is shown. It includes a narrow profile,
a slot or open pocket 361 adapted to accept a lower section
(ie. tab 359) of the remote housing 360 and has a clearance
hole 390 for allowing the keylock therethrough, attachment
screw holes 392 and a threaded hole 394 for receipt of a
fastening thumb screw (ie. captive screw 362). This
constuction is low cost and easy to manufacture.

Although various embodiments of the invention have
been shown and described, it should be understood that
various modifications and substitutions, as well as
rearrangements and combinations of the preceding
embodiments, can be made by those skilled in the art.

What is claimed is:
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Claims
1. A security system for roll-down loading doors,

comprising:

a substantially narrow profile housing adapted to
being connected to a wall of a cargo carrying enclosure;

an actuator having a key receptacle including a
pivotable arm, for moving a latch structure between a
locked position and an unlocked position;

the latch structure being generally triangular with a
top portion being hingably connected to the housing with a
stationary pivot pin and the actuator being coupled by a
linkage mechanism, the latch structure is adapted to be
connected to a loading door of a cargo carrying enclosure
when the latch structure is in the locked position and
withdrawn from the door when the latch structure is in the
unlocked position; and

the linkage mechanism includes a distal section
having a port and a proximal section having a second port,
the distal section is coupled to a middle portion of the
latch structure with a first pivot pin and the proximal
section is coupled with the linkage mechanism with a
second pivot pin, the linkage mechanism and pivotable arm
define a substantially rigid link defined by the linkage
mechanism and pivotable arm being substantially aligned
when the latch structure is in the locked position and the
linkage mechanism and pivotable arm being substantially
perpendicular when the latch structure is in the unlocked
position.

2. The security system of claim 1, wherein the actuator
is connected to the housing via a cable assembly defining a
remote actuator and includes a plunger assembly with
plunger guides having bushings, for guiding the plunger
assembly with minimal friction during movement.

3. The security system of claim 1, wherein the latch
structure includes at least one generally downwardly
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extending member with an end portion couplable with a
complementarily configured receptacle for receiving the
end portion in a portion of a door of a container, to provide
a self-engaging angle for a lock.

4. The security system of claim 1, wherein the housing
includes a spring lock assembly including a retracted
“position to facilitate connection to a wall and an extended

position for providing a disconnectable connection to the
wall.

5. The security system of claim 1, wherein the actuator
is connected to the housing via a cable assembly defining a
remote actuator, and the linkage mechanism includes a
substantially triangularly mechanism having a first pivot
pin connected to the linkage mechanism, a second-middle
pivot pin connected to an intermediate frame of the housing
and allowing pivotable movement thereof and a third pivot
pin connected to a plunger assembly.

6. A security system for roll-down loading doors,
comprising:

a substantially narrow profile housing adapted to
being connected to a wall of a cargo carrying enclosure;

an actuator having a key receptacle including a
pivotable arm, for moving a latch structure between a
locked position and an unlocked position;

the latch structure being generally A-shaped with a
top portion being hingably connected to the housing with a
stationary pivot pin and the actuator being coupled by a
linkage mechanism, the latch structure is adapted to be at
least partially received in a door of a cargo carrying
enclosure when the latch structure is in the locked
position and withdrawn from the door when the latch
structure is in the unlocked position;

the linkage mechanism includes a distal section
having a port and a proximal section having a second port
wherein the second port is substantially oblong, the distal
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section is coupled to a middle portion of the latch
structure  with a first pivot pin and the proximal section
is coupled with the linkage mechanism with a second pivot
pin, the linkage mechanism and pivotable arm define a
substantially rigid link defined by the linkage mechanism
and pivotable arm being substantially aligned when the
latch structure is in the locked position and the linkage
mechanism and pivotable arm being substantially
perpendicular when the latch structure is in the unlocked
position;

the housing includes a base plate substantially
configured to at least partially receive a portion of the
housing;

the latch structure includes at least one generally
downwardly extending member with an end portion
couplable with a complementarily configured receptacle
for receiving the end portion in a portion of the wall of a
container, to provide a self-engaging angle for a lock; and

the housing includes a spring lock assembly to
facilitate connection to a wall.

7. The security system of claim 6, wherein the actuator
is connected to the housing via a cable assembly defining a
remote actuator, and the linkage mechanism includes a
substantially triangularly mechanism having a first pivot
pin connected to the linkage mechanism, a second-middie
pivot pin connected to an intermediate frame of the
housing and allowing pivotable movement thereof and a
third pivot pin connected to a plunger assembly, the locked
position being defined by moving the first pivot pin
downwardly and the unlocked position being defined by
moving the first pivot pin upwardly via the cable assembly.

8. The security system of claim 6, wherein the actuator
is connected to the housing via a cable assembly defining a
remote actuator and includes a plunger assembly with
plunger guides having bushings, for guiding the plunger
assembly with minimal friction during movement.
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9. A security system for roll-down loading doors,
comprising:
a substantially narrow profile housing adapted to

being connected to a wall of a cargo carrying enclosure;

an actuator having a key receptacle, for moving a
latch structure between a locked position and an unlocked
position;

the latch structure and the actuator being coupled
by a linkage mechanism and plunger assembly, the latch
structure is adapted to be connected to a loading door of a
cargo carrying enclosure, when the latch structure is in
the locked position and withdrawn from the door when the
latch structure is in the unlocked position; and

the linkage mechanism includes a distal section and a

proximal section connected by a middle pivot pin, the
distal section is coupled to the latch structure with an
upper pivot pin and the proximal section is coupled with
the plunger assembly, the proximal section is also
pivotably connected to the housing with a stationary pivot
pin, the linkage mechanism defines a simulated rigid link
defined by the proximal section and distal section being
substantially aligned when the latch structure is in the
locked position.

10. The security system of claim 6, wherein the actuator
is connected to the housing via a cable assembly defining a
remote actuator and includes a plunger assembly with
plunger guides having bushings, for guiding the plunger
assembly with minimal friction during movement.



WO 99/23334 PCT/US98/22915

PUSH-PULL
CABLE

POWER IN-LOCK
SEE DETAIL A

X

16

MECHANICAL

ACTUATOR
SEE DETAIL B } F'ﬂ 3



WO 99/23334

7

2/20

-
)

X : ‘\_-. -'.4\ \\ N
AN /////,,a K20,

e Crlrleleliietsd

PCT/US98/22915

FIG.Y

\ )
77
X7
X7
Z

7%

7

RL2L222277722,

%;
'/
/f/ {

7%

i LTI //

"/
77
L]

.\ |
.

— e\ e = — o o ——

7 X"
\




PCT/US98/22915

WO 99/23334

3/20

d—d NOILDOFS
dIND0 1 JIMOO IN/
rM. > e
-~ " 7 e P
ey M_H — N
Tol T[T j a
O wﬁ,\w, e O A«m/ 817
e ~|00\ sl
8i T
h W/ h Ll dh @.
A VI T TV V2
Il
I
AYV1314d0dd

TINIAIEINOD

O vidd
€ 612

( €9
[ ) Wb

HP Y

LA

)
AL

AN =4

NN\

Sh
Lo
d



CONFIDENTIAL
PROPRIETARY

WO 99/23334

4/20

Fig.7

£
DETAIL B

<
— ¥ 3 ¥
= A8 o\ ~
I\ === X
R TR NN
Ny N NN
IRATIITINY ARSI
NN T\ NN CNON N NN Y

|

x

PCT/US98/22915

LOCKED

SECTION E—-E£




PCT/US98/22915

J

Flik il

e ]

20

o0 é

AN

SECTION C=C

WO 99/23334

Fic. 8

gl

CTION A-A

Fia, 4

///



WO 99/23334

PCT/US98/22915

20

\ Jolef

[—

)

£ 10

FIGUR




PCT/US98/22915

WO 99/23334

20

aixool

INECT

-4

NOILDO4S

d3ixd0'INN

¢ ‘o




WO 99/23334

SECTION F~F-
1t-17

Fiq 13

———

\d&&« 1/51”“\- E—\ |
)

\\O ~

o,

L DN e—

Y1
/
\.r\gﬂVw-
" /Ho
57 O
Q) 1]

Fro e

20

PCT/US98/22915

W —
1T K

O

57

Uy

Flg 1§

s
47

K17



WO 99/23334 ' PCT/US98/22915

HIGH STRENGTH BOLTS z

P




WO 99/23334 PCT/US98/22915
10 /7 20

N7 na
Frag 22
i s b3
% | |
& J | 60
/=
] @, O
i
GO P o
] I o
Filg 2o Figq 2
17 17
/\\b\
[ \
4
6o
Filg 23

BASE PLATE DETAILS

&0



PCT/US98/22915

11/20

WO 99/23334

TN

N
NOlLiwd O .\\\

L2y DdLlowdy

Noliyro] wude] \ *

oz |

2 9id
F37vE] JOBRT Fosd MIA

\ i 5
It i
I i
e i
i3 al
d i
,“ . mmj
@;‘me nm,_
|




PCT/US98/22915

/20

12

WO 99/23334

202

L— Qb

b
‘_/Ql.

©

VIEW 25-25

LB

Fig



PCT/US98/22915

20

13

WO 99/23334

Ly i N kil

3l
il=y
-
e7

Fig 2b

[« pad
AAJA_/._
~
A
ﬁ.- D m wllan,va 3
T A d
FER L@ ¢ |© I
i e i fe e —
— —(—y=- e : N f-——
_u NN




PCT/US98/22915

/20

14

WO 99/23334

N

/f‘l
XK

7
\\
2 A
- M \X\\od% :iu/
4% \
& [ hee cee @
% QCt / .
\\\\\\m \ \\)\/\\\ 7
N
] \ hht —— )

8 . le ) ]
(o)1 \ TQ — /1
oo_w )mm« - \\\ ,.Jf R G 15
o o ((oX : & o0 o | ect i
€ 2

81T \&\ QT// N e
8¢t
LLLT 77 77 77 77 2L 7 2 \/,//\W/\V//\V/// QMJMJ L LA \\.ﬂﬁl\*[\ 2 \W/\/V/ V/M/\/ /
R -~ \ K - N
orv At

NN




PCT/US98/22915

20

15

WO 99/23334

2¢ bu

2.2 MMN 1€ bid
[E-1e woi1L»>DS

| Che
o7t 80§ .\
| /
T 7777777 77 77 77 77 V7 27 77 77 771
8ic, 1y
2Z o, _—fi— (o) I
° J__H U= NJN _

¥
w@l\_\.@@ 7i 7/“ ate

< /
¢ w0’ T [

got gstT 95T
.N\M;
¢ bi4 e 9i4
££-2 2 rMolloas €e-2¢ poIlDIS
Z L L7 L L Ll z L L P 7Ll L 7 7L \\\ \\\\\\
\ h ol
e 8hg
: 8rs v w os¢g . o
y . 9
| — Y PR T e
[ o \ WMYVYUVUVVUVWY o,
SN SK S S S SN E/u%? N Rm_u AR S A AN | Q.Nm//sl N
A ! 7 7 ] v?ﬁ\d \qrm\ J 7

hn€ oS¢ nae @5SC -5t «5C g5% 45T




PCT/US98/22915

/20

16

WO 99/23334

b2-b2 —e=iln3s b2-p2 =cecirvas

aanaoT
~¢M. NOTIDOTS

/a? W\ |
7

3«/
3¢ |

h€ —

N

NN

be

N

\i\\i\\
;
=N\

-\
=4

}

b} K g
T Q wz o | J|
- |
& o)/ |
IsT 4 SANNNY /
o zzz \\wﬂ\\\\\\\ 2R
5¢€ pre

T @



WO 99/23334 17 / PCT/US98/22915

\
s
A
J

34

KD

VIEW 38-38

FIG 38



PCT/US98/22915

WO 99/23334

18/20

TANIOINI aidixoo1
oF 914 65 9Id

685 —68& NOILIHS

fLe

L& OId

LE—LE NOILIAS

gog

—

X4 = _
H—

L L7 777 777 27 Yl 2l 2 Ll )

A
-
L

] 1

| SRR

T D

| i
V”Jﬂ SN ) s B

AN NERAVANRNVARERNN |

/
Tor on on.o 95¢C

st

AN
/

/

|
I
B
qNe



WO 99/23334 PCT/US98/22915

19 / 20

—~P‘PL(\-ve Fo @ g Rred Loex.

Qe cc Conndly

— 3806

4 384

38Y

Tra 4]

Filg 47



WO 99/23334

2w

\

|
il

- 390

— -

b —

363
3kl

Flg 43

PLATE

392

372

@V ¢ ¢

20 PCT/US98/22915

Foi Lemo b “Box~

Cowwarx

2064

;330




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US98/22915

A. CLASSIFICATION OF SUBJECT MATTER
IPC(6) :E05B 47/00
US CL 707279

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

US. : 70/95-100,264,279; 292/46-48,53,54.207,216-218; 296/138,155,181,183

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and. where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 4,782,674 A (JOHNSON) 08 November 1988 (08/11/88), see| 1,3,9

--- entire document.

Y 2,5,10

A 4,6-8

Y US 5,064,228 A (BISBING) 12 November 1991(12/11/91), see| 2,5,10

entire document.

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Speciai categories of cited documents: T

"A* document defining the general state of the art which is not considered
to be of particular relevance

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

e ) : : : : "Xt document of particular relevance; the claimed invention cannot be
E earlier document published on or after the international filing date considered novel or cannot be considered to involve an inventive step
‘Lt document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other . . . .
special reason (as specified) ‘Y document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than FY) document member of the same patent family
the priority date claimed
Date of the actual completion of the intemational search Date of mailing of the intemational search report

02 MARCH 1999

10MAR1999

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authghized officer

2

/AMOZ/

NNE D BARRETT

elephone No. (703) 308-0825

Form PCT/ISA/210 (second sheet)July 1992)x




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

