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Front view of the preferred embodiment of the safety restraint 
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Figure 1: Front view of the preferred embodiment of the safety restraint 
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Figure 2a: Front view of the preferred embodiment 
of the lift system 
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Figure 2b: Side view of the preferred embodiment 
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Figure 3a: Front Section View of the Top Channel Component 
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Figure 3b: Full Perspective View of the bottom of 
the Top Channel Assembly with covers. 

Figure 3c: Full Perspective View of the bottom 
of the Top Channel Assembly without covers. 
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Figure 4b: perspective detail 
view of a free slider unit 

Yn 437 
425 

Figure 4a: partial perspective 
view of the side rail component 
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Figure 4c: partial section view 
of the side rail component 
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Figure 5a: Detailed view of main drive 
shaft connection feature 

Figure 5b: Detailed view of the secondary 
drive shaft connection feature 
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FIG. 6 The worm drive belt lift 
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FIG.7 The worm drive telescoping hoist has these major components: 
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SAFETY RESTRAINT AND LIFT SYSTEM 

RELATED APPLICATIONS 

0001. This application claims priority to applications 
U.S. Ser. No. 60/528,452 filed Dec. 10, 2003, U.S. Ser. No. 
60/525,052 filed Nov. 25, 2003, and U.S. Ser. No. 60/525, 
066 filed Nov. 25, 2003, each incorporated herein by refer 
ence in their entirety. 

FIELD OF THE INVENTION 

0002 The invention relates to improved systems for the 
Safe restraint and manipulation of heavy or bulky items. 

BACKGROUND OF THE INVENTION 

0.003 Large warehouse-style retail stores have increased 
in number and popularity. This type of Store often keeps 
large amounts of palletized and/or boxed Stock on high 
shelves in the Sales areas that are open to the public. The 
high shelves are generally open, which allows employees to 
easily access the Stock via ladder or fork truck. Unrestrained 
items falling from the high shelves pose a hazard to the 
public. To address this hazard, many retail establishments 
temporarily eliminate public entry to the aisle where the 
employees are accessing the high shelves. This does not 
Safeguard against items that may have been knocked loose 
and can fall at a later time, after public entry is permitted. It 
also fails to protect against items that may be pushed off the 
high shelving into an adjacent, unrestricted aisle. Finally, the 
lack of permanent protection leaves the Store patrons and 
employees Vulnerable during natural disasters, Such as earth 
quakes, that may cause items to fall from the high shelves. 

0004 Methods of addressing this hazard include curtain 
or net type restraints mounted to catch falling items when the 
net is in the closed position. These restraints are manually 
operated. They must be opened for acceSS by ladder or fork 
truck and closed for proper function after acceSS. The use of 
Such items is So cumberSome that many retailers do not 
employ them. There remains a need in the art for improved 
lift Systems. 

SUMMARY OF THE INVENTION 

0005 The present invention provides an apparatus for 
Securing items. In certain embodiments, the invention pro 
vides mounting devices to provide Secure attachment of the 
apparatus to Support Structure of the elevated shelving in 
retail and warehouse establishments. 

0006 The apparatus includes a top channel housing hav 
ing a drive System. The top channel housing has one or more 
integral Support plates having features for the attachment 
and Support of drive System components. In one embodi 
ment, the drive System components include primary and 
Secondary drive mechanisms. The drive System includes a 
motor System to provide rotational motion, wherein the 
motor System is adapted to respond to operator input, 
through control circuitry. In various embodiments, an opera 
tor provides input through a remote signal device, a wireleSS 
Signal device, a direct connection signal device, or a hard 
wired signal device. The control circuitry also includes 
motor deactivation Sensors that provide a Signal based on the 
main restraint position. 
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0007. The motor system includes a power supply that 
utilizes AC power or DC power to drive the motor. The 
motor System includes an output shaft and power transmis 
Sion component that provides rotational motion to the lift 
System. In a preferred embodiment this is a main drive Shaft, 
which is mechanically mated to the power transmission 
component of the motor System and is Supported by bearing 
devices having ball bearings, journal bearings, plain bear 
ings, needle bearings, or pillow blocks. The drive System 
may further comprise one or more Secondary drive devices. 
Integral geometric features on both planar ends of the main 
drive shaft provide connection and transmission of rotational 
motion with auxiliary devices. The Secondary drive System 
includes integral geometric features that communicate with 
the main drive shaft, and with Sprockets and a chain, or 
pulleys and a cord, or other means of communicating power 
to the mobile anchor devices. 

0008. The apparatus includes at least two side rails hav 
ing axial channels, the Side rails adapted to the top channel 
housing, for example, geometric features provide Secure 
attachment to the top channel housing. The Side rails include 
a slot for the incorporation of the mobile anchor devices. The 
Side rails also include geometric features for the attachment, 
Support, and enclosure of the Secondary drive device. A 
plurality of slide anchors are adapted to the Side rails and are 
capable of axial travel along the length of the Side rails. One 
or more of the slide anchors is further adapted to the drive 
System, preferably, attached to the Secondary drive device 
though the chain or cord. 
0009. The apparatus further includes two structural mem 
bers, the first Structural member is attached to the Side rails, 
and the Second structural member is attached to the top 
channel housing. The Structural members are inserted 
through the lumens of the Safety restraint. 

0010. The apparatus includes a main restraint having 
integral open-ended lumens at each terminus capable of 
receiving the Structural members. The Safety restraint may 
be further adapted to the Side anchors. In a preferred 
embodiment, the main restraint further comprises integral 
features for attachment to the lift system. In various embodi 
ments, the main restraint is a single continuous material or 
includes a plurality of components that are woven, fastened 
or otherwise bonded together. In other embodiments, the 
main restraint includes Signage or a graphic display, which 
may be integral to the main restraint or removable. In one 
embodiment, the main restraint includes components for 
attachment and removal of the Signage to the main restraint. 

BRIEF DESCRIPTION OF DRAWINGS 

0011 FIG. 1 is a full front view of the preferred embodi 
ment of the Safety restraint. 

0012 FIG. 2a is a full front view of the preferred 
embodiment of the lift system. 

0013 FIG.2b is a full side view of the preferred embodi 
ment of the lift system. 

0014 FIG. 3a is a full front section view of the top 
channel component in the preferred embodiment. 

0.015 FIG. 3b is a full perspective view of the bottom of 
the top channel assembly with covers. 
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0016 FIG.3c is a full perspective view of the bottom of 
the top channel assembly without covers. 
0017 FIG. 4a is a full perspective detail view of the side 

rail component in the preferred embodiment. 
0018 FIG. 4b is a partial front section view of the side 

rail component in the preferred embodiment. 
0019 FIG. 4c is a full side view of the side rail compo 
nent in the preferred embodiment. 
0020 FIG. 5a is a detailed view of the main drive shaft 
connection feature. 

0021 FIG. 5b is a detailed view of the secondary drive 
shaft connection feature. 

0022 FIG. 6 illustrates the worm drive belt lift. 
0023 FIG. 7 illustrates the worm drive telescoping hoist. 
0024 FIG. 8 illustrates the spring assist telescoping 
hoist. 

DETAILED DESCRIPTION 

0.025 The present invention provides a safety restraint 
and lift System for use to lift, hold, and automatically extend 
and retract a protective restraint used in conjunction with 
Storage of items on high shelving. The System provides a 
safety restraint securely attached to a lift system. The lift 
System includes a variable Speed drive assembly, which 
powerS mobile attachment devices that extend and retract 
the restraint. The lift system further includes remote control 
activation and limit Switch deactivation, in both the exten 
Sion and retraction directions. The mechanical and electrical 
assemblies are contained within protective enclosures, 
which have features to accommodate mounting to elevated 
retail display and warehouse shelving. 
0.026 Turning to FIG. 1, a preferred embodiment of the 
Safety restraint (104) is illustrated, having integral open 
ended lumens (110) for the insertion of structural members 
to provide Secure attachment to the lift System components 
(201). Each end of the structural member for the lower 
lumen is attached to a side rail (215). The structural member 
for the upper lumen is fixed to the top channel housing (203). 
The through-hole features (134) in the upper lumen provide 
alignment and attachment points for fasteners. The lower 
Structural member and top channel housing contain corre 
sponding through-hole features. Both vertical sides of the 
Safety restraint contain attachment features (118), Such as 
grommets or loops, to provide additional attachment points 
to the lift system. 
0027. Front and side views of the preferred embodiment 
of the lift system are shown in FIG.2a and FIG.2b. The top 
channel assembly (203) contains the drive unit, including an 
electric motor and a drive assembly, and further including 
electronic control mechanisms. The Side rail assemblies 
(215) contain the free anchor units (236), limit switches, and 
mounting features (250). The bottom bar for restraint attach 
ment is linked to the driven slide anchors (224), which 
powers the extension and retraction of the restraint in 
response to activation of the drive assembly by the remote 
control. 

0028 FIG. 3a is a section view of the top channel 
housing. The motor and electronics assembly (306) is acti 
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vated by both remote and hardwire controls. All compo 
nents, including the motor, Shaft, bearing, power board, and 
control board are preferably mounted to a single rigid plate, 
for example preferably a Steel plate. The Steel plate has 
features to accommodate mounting in the top channel hous 
ing. When activated by the control, the motor rotates a shaft 
that is Supported by a pillow block type bearing. A com 
monly available power transmission component (317), Such 
as a gear or pulley, is attached to the motor shaft. The main 
drive shaft (323) carries a mating power transmission com 
ponent (328) that is connected to the motor Shaft using a 
commonly available belt or chain (not shown) or the equiva 
lent. The main driveshaft is Supported by commonly avail 
able bearings, Such as ball or journal, which are Solid 
mounted to support plates (331) within the top channel. 
Attaching covers to the open (bottom) side of the top 
channel housing protects the internal components of the top 
channel assembly. FIG. 3b shows the cover contains a grate 
area (345) to provide motor cooling and remote antenna 
egreSS. The cover also contains acceSS areas for drive 
controls (357). 
0029 FIG. 4a is a detailed view the side rail in the 
preferred embodiment. Each side rail contains a slot (408) 
parallel to the axial length of the rail, in which the slide 
anchor devices travel. In the preferred embodiment, com 
monly available edge trim, constructed from a low friction 
material, Such as ultra-high molecular weight polymer for 
example, is used to cover the slot Sides and create contact 
surfaces for the slide anchor devices. In the preferred 
embodiment, three free-moving slide anchor devices (413) 
and one driven slide anchor device (425) are contained in 
each side rail assembly. Variations of the invention include 
multiple driven slide anchor devices, e.g., two driven Slide 
anchor devices, three driven slide anchor devices or more. 
FIG. 4b shows the slide anchor device features (420) used 
to interface with the Side rail slot, illustrated as an axial 
grove on each Side of the Slider device, capable of receiving 
and engaging the contact Surfaces. The Slide anchor device 
includes a feature (417) for attachment to the safety restraint 
on each free-moving Slide anchor. In the preferred embodi 
ment the feature is an eyehook. The driven Slide anchor 
device(s) is attached to the safety restraint (104) and to a 
commonly available means of transmitting linear motion, 
Such as a chain or cable. 

0030. In the preferred embodiment the power that drives 
the linear motion of the chain or cable is taken from the drive 
shaft (323) in the top channel. As shown in FIG. 4c, power 
is transmitted from the main drive shaft to a Secondary shaft 
and bearing assembly (437), mounted inside the top end of 
each side rail. As shown in FIG. 5a and 5b, the secondary 
shaft is connected to the main drive Shaft in the top channel 
by means of mating features (502 and 506) on the end of 
each shaft that assures power transmission and rotational 
alignment of the Shafts. These features create a connection 
between all drive components, both rotational and linear, 
and allow the all components to be driven, in unison, from 
a single motor. The Secondary shafts contain a similar 
connection feature in the external end to allow for multiple 
lift Systems to be connected in parallel to a Single motor. 
Additionally, these external connection features allow the 
lift units to be powered by an external Source of rotation, 
such as a wrench or rotary drill fitted with a commonly 
available drive head, Such as a Square drive head. 



US 2005/0224436A1 

0.031 One of ordinary skill in the art will appreciate the 
various embodiments of the disclosed invention to accom 
pany the variation in shelving dimensions to which the 
disclosed invention is mounted. One of ordinary skill in the 
art will also appreciate the various embodiments of the 
disclosed invention to accompany the variety of the Safety 
restraint materials used in dissimilar application environ 
ments. For example, Square weave netting is commonly used 
in warehouse environments, and is retracted in a horizontal 
direction. The invention is adapted for horizontal use when 
Square weave netting is employed. 
0032. In another aspect, the invention provides a storage 

lift System designed for Safe Overhead Storage and manipu 
lation of items. The lift system is preferably controlled with 
the same remote unit that controls the restraint System, 
whereby the Stock to be manipulated is also Secured by the 
restraint System. The lift System provides a hoist, which 
fastens to an overhead beam or any Secure overhead mount 
ing location. The hoist is preferably operated from the 
ground and is designed for quick-unassisted lowering and 
raising of Stock items by one individual. AS would be 
apparent to a skilled artisan, the Storage lift System described 
herein can be applied to many items in retail and warehouse 
space. Preferably, the invention is used with bicycles, as will 
be described below, for illustrative and non-limiting 
example, in three embodiments, a worm drive belt lift 
device, a worm drive telescoping hoist device and a Spring 
assist telescoping hoist device. 
0033. The worm drive belt lift operator will raise and 
lower the bike from the rafters using a drive stick. The 
operator will Snag the eyelet on the drive extension shaft 
using the drive Stick hook and rotate the drive Stick by means 
of manual operation or a motor driven operation. This 
rotation will dispense or retract the belt and raise or lower 
the bike. During the entire operation, the bike will be under 
the complete control of the operator and Swaying will be 
limited by the guide ring that rides vertically along the drive 
Stick. 

0034. In another embodiment the worm drive telescoping 
lift operator will raise and lower the bike from the rafters 
using a drive Stick. The operator will Snag the eyelet on the 
drive extension shaft using the drive Stick hook and rotate 
the drive Stick by means of manual operation or a motor 
driven operation. This rotation will dispense or retract the 
telescoping members and raise or lower the bike. 
0035) In yet another embodiment the spring assist tele 
Scoping hoist operator will hook the bike and pull downward 
to defeat the detent position locks and Springs. The operator 
will continue to pull down on the bike until reaching the 
fully extended telescope position. In the fully extended 
position, the telescoping hoist will be locked and the bike 
will be safe to remove. To raise the bike, the operator will 
push upward on the bike with assistance from the load 
carrying Springs. The operator will push the bike upward 
until reaching the fully retracted telescope position, where 
the hoist will lock into place. 
0.036 The operation of the inventions having been 
described, turning to FIG. 6, the worm drive belt lift 
includes: a mounting bracket (601), which attaches the hoist 
assembly to the overhead beam or other overhead mounting 
location; a bike mounting clamp or hook (602), whereby the 
operator can Secure the bike to the hoist via the bike 
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mounting hook; a spooled belt (603) wherein the bike 
mounting hook is fastened to a belt that is coiled on a spool. 
The bike will span the distance from the ceiling to the floor 
via the spooled belt; a worm drive gearbox (604), wherein 
the worm drive gearbox will translate the rotation from the 
operator's drive Stick to the Spool to dispense or retract the 
belt; a drive extension shaft/catch loop (605), wherein the 
drive extension Shaft/catch loop is the interface between the 
hoist operator and the worm drive gearbox. It extends the 
catch loop to a reachable height from the ground floor; an 
operator drive stick (606) which has an extended shaft 
having a hooked end. The hoist operator uses the drive Stick 
to hook the catch loop on the extension shaft, drive the 
gearbox, and ultimately rotate the belt spool to lower and 
raise the bike. This can be a hand driven rotation device or 
a motor powered rotation device as described; a guide ring 
(607), wherein the guide ring is attached to the bike mount 
ing hook and loops around the drive extension shaft. When 
the bike mounting hook is raised and lowered, the guide loop 
will ride up and down the drive eXtension shaft and operator 
drive Stick to maintain operator control of bike motion and 
limit Sway. 
0037 AS can be seen in FIG. 7, the worm drive tele 
Scoping hoist includes: a mounting bracket (701) that 
attaches the hoist assembly to the overhead beam or other 
overhead mounting location; a bike mounting clamp or hook 
(702) that allows the operator to secure the bike to the hoist 
via the bike mounting hook. The mounting hook will ride 
Vertically along the innermost telescoping member, a 
spooled cable (703) that will control the extension and 
retraction of the telescoping members. The bike mounting 
hook is fastened to a cable that is coiled on a Spool; 
telescoping members (704) used to span the distance from 
the ceiling to the floor. The telescoping members are thin 
walled tubing Sets that Slide inside one another; a worm 
drive gearbox (705) that translates the rotation from the 
operator's drive Stick to the Spool to dispense or retract the 
cable; a drive extension shaft/catch loop (706) that provides 
the interface between the hoist operator and the worm drive 
gearbox thereby extending the catch loop to a reachable 
height from the ground floor, and an operator drive Stick 
(707) consisting of a long shaft with a hooked end. The hoist 
operator uses the drive Stick to hook the catch loop on the 
extension shaft, drive the gearbox, and ultimately rotate the 
cable spool to lower and raise the bike. This can be a hand 
driven rotation device or a motor powered rotation device as 
described. 

0038 AS can be seen in FIG. 8, the spring assist tele 
scoping hoist includes: a mounting bracket (801) which 
attaches the hoist assembly to the overhead beam or other 
overhead mounting location; a bike mounting clamp or hook 
(802) to secure the bike to the hoist via the bike mounting 
hook. The mounting hook will ride vertically along the 
innermost telescoping member, telescoping members (803) 
which are thin-walled tubing Sets that Slide inside one 
another. The telescoping members are used to Span the 
distance from the ceiling to the floor, extension Springs 
(804) where each end of the extension spring is attached to 
each member of the telescoping Set, i.e., an outer telescoping 
member and an inner member. The Springs provide assis 
tance in raising the bike and collapsing the telescoping Set to 
the fully retracted position; and spring detent locks (805) 
which latch the telescoping Set in the fully retracted position, 
fully extended position, and mid-range positions. 



US 2005/0224436A1 

0.039 From the foregoing detailed description of the 
Specific embodiments of the invention, it should be apparent 
that unique Safety restraint and lift Systems have been 
described. Although particular embodiments have been dis 
closed herein in detail, this has been done by way of example 
for purposes of illustration only, and is not intended to be 
limiting with respect to the Scope of the appended claims 
which follow. In particular, it is contemplated by the inven 
tors that various Substitutions, alterations, and modifications 
may be made to the invention without departing from the 
Spirit and Scope of the invention as defined by the claims. 
For instance, the choice of restraint materials, or the 
mechanical advantage Systems employed in the lift System 
are believed to be matter of routine for a person of ordinary 
skill in the art with knowledge of the embodiments 
described herein. 

What is claimed is 
1. An apparatus for Securing items comprising: 
a. a top channel housing having a drive System; 
b. at least two side rails having axial channels, the Side 

rails adapted to the top channel housing, 
c. two structural members, the first Structural member 

attached to the Side rails, and the Second Structural 
member attached to the top channel housing, inserted 
through the lumens of the Safety restraint; 

d. a plurality of Slide anchors adapted to the Side rails and 
capable of axial travel along the length of the side rails, 
one or more of the Slide anchors further adapted to the 
drive System; and 

e. a main restraint having integral open-ended lumens at 
each terminus capable of receiving the Structural mem 
bers, the Safety restraint further adapted to the Side 
anchors. 

2. The apparatus of claim 1, wherein the main restraint 
further comprises integral features for attachment to the lift 
System. 

3. The apparatus of claim 1, wherein the main restraint 
comprises a single continuous material. 

4. The apparatus of claim 1, wherein the main restraint 
comprises a material having a plurality of components that 
are woven, fastened or otherwise bonded together. 

5. The apparatus of claim 1, wherein the main restraint 
further comprises signage or a graphic display integral to the 
main restraint. 

6. The apparatus of claim 5, wherein the Signage is 
removable and further comprises components for attach 
ment and removal of the Signage to the main restraint. 

7. The apparatus of claim 1, wherein the lift system 
further comprises primary and Secondary drive mechanisms. 

8. The apparatus of claim 1, wherein the lift system 
further comprises a motor System to provide rotational 
motion, wherein the motor System is adapted to respond to 
operator input. 

9. The apparatus of claim 1, wherein the motor system 
further comprises control circuitry to receive input signals, 
display motor System status, activate the motor, and deac 
tivate the motor. 

10. The apparatus of claim 1, further comprising activa 
tion input devices Such as a remote Signal device, a wireleSS 
Signal device, a direct connection signal device, or a hard 
wired signal device. 
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11. The apparatus of claim 1, wherein the motor System 
uses a power Supply that provides AC power or DC power. 

12. The apparatus of claim 1, wherein the motor System 
further comprises an output shaft and power transmission 
component that provides rotational motion. 

13. The apparatus of claim 1, wherein the motor System 
further comprises one or more deactivation input devices 
having Sensors that provide a Signal based on the main 
restraint position. 

14. The apparatus of claim 1, wherein the motor System 
further comprises at least one bearing device having ball 
bearings, journal bearings, plain bearings, needle bearings, 
or pillow blocks. 

15. The apparatus of claim 7, wherein the drive system 
further comprises a main drive shaft. 

16. The apparatus of claim 15, wherein the drive system 
further comprises at least one bearing device having ball 
bearings, journal bearings, plain bearings, needle bearings, 
or pillow blocks. 

17. The apparatus of claim 15, wherein the drive shaft 
further comprises a primary power transmission component 
mechanically mated to the power transmission component of 
the motor System. 

18. The apparatus of claim 15, wherein the drive shaft 
further comprises integral geometric features on both planar 
end to provide Synchronization and transmission of rota 
tional motion with the Secondary drive devices. 

19. The apparatus of claim 7, wherein the drive system 
further comprises one or more Secondary drive devices. 

20. The apparatus of claim 19, wherein the secondary 
drive device comprises a Shaft with primary integral geo 
metric features on a planar end to provide Synchronization 
and transmission of rotational motion with the main drive 
shaft. 

21. The apparatus of claim 20, wherein the Secondary 
drive device further comprises a Secondary integral geomet 
ric feature on the planar end opposite the main drive shaft to 
provide connection and transmission of rotational motion 
with auxiliary devices. 

22. The apparatus of claim 19, wherein the Secondary 
drive device further comprises Sprockets and a chain, or 
pulleys and a cord. 

23. The apparatus of claim 19, wherein the secondary 
drive device further comprises an attachment for a mobile 
anchor device. 

24. The apparatus of claim 1, further comprising a top 
channel housing. 

25. The apparatus of claim 1, wherein the top channel 
housing further comprises one or more integral Support 
plates having features for the attachment and Support of 
drive System components. 

26. The apparatus of claim 1, further comprising one or 
more Side rails. 

27. The apparatus of claim 26, wherein the side rails 
further comprise a slot for the incorporation of the mobile 
anchor devices. 

28. The apparatus of claim 26, further comprising geo 
metric features for the attachment, Support, and enclosure of 
the Secondary drive device. 

29. The apparatus of claim 26, further comprising geo 
metric features to provide Secure attachment to the top 
channel housing. 



US 2005/0224436A1 

30. The apparatus of claim 26, further comprising mount 
ing devices to provide Secure attachment to Support Structure 
of the elevated shelving in retail and warehouse establish 
mentS. 

31. The apparatus of claim 1, further comprising one or 
more mobile anchor devices for the attachment of the main 
restraint. 
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32. The apparatus of claim 31, wherein the mobile anchor 
devices further comprises features for installation in the side 
rail slot. 

33. The apparatus of claim 31, wherein the mobile anchor 
devices further comprises features for attachment to the 
Secondary drive device. 

k k k k k 


