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LIGHTWEIGHT HANDLE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention relates generally to handles and 
more particularly to lightweight handles for lifting and 
transporting heavy-duty containers. 

BACKGROUND OF THE INVENTION 

The use of handles for lifting and transporting various 
objects is Well knoWn. For certain applications, it is desir 
able to use a handle that is light in Weight, yet provides a 
stable and durable mechanism for lifting heavy objects. This 
is particularly true in the case of roto-molded plastic con 
tainers Which are designed for the transport and handling of 
instruments and electronic equipment in hazardous environ 
ments such as those typically found in military, geophysical 
and neWs service applications. 

In the above application, the Weight and siZe of loaded 
containers necessitate that tWo or more handles be distrib 
uted about the outside of the containers. Said handles are 
normally required to lie ?at against the sides of the contain 
ers When not in use. When the container is being carried by 
the handles, hoWever, the handles are required to stop With 
their bales perpendicular to the container Wall so that the 
?ngers of people lifting the container are not compressed 
betWeen the handle bales and the Walls of the container. 
Such a handle needs to be capable of lifting heavy-duty 
containers in the normal upWard direction While experienc 
ing heavy side loads and outWard pulls. It is also desirable 
that the handle be capable of quick assembly during com 
mercial production and/or disassembly to replace parts at the 
customer’s site. 

A handle developed by the applicants of the present 
invention is shoWn in US. Pat. No. 5,012,533. Handles of 
this type, although providing the required strength With less 
Weight than prior conventional handles, are not Without their 
drawbacks. First, the metal bale requires precise bending in 
tWo directions and must be heat-treated. For strength and 
economy, high carbon steel is used Which must be plated. 
Finally, as many as tWelve parts must be assembled to make 
the ?nal handle. Although the performance of such handles 
is good and achieved at loW Weight, the cost of manufacture 
is relatively high. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a handle 
assembly Which substantially eliminates any relative move 
ment betWeen the handle and the container during transpor 
tation. 
A second object of the present invention is to provide a 

handle assembly that is easy to assemble and disassemble 
thereby increasing production ef?ciency. 
A third object of the present invention is to provide a 

strong, light handle that Will not corrode nor be Weakened by 
chemical attack. 

Another object of the present invention is to provide a 
handle Which is more durable and reliable thereby increasing 
the effective life span of the handle. 

The above objects are realiZed by the present invention 
Which is a light Weight handle assembly adapted so that a 
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user can stably lift and transport a heavy-duty container. In 
one embodiment, the handle assembly generally comprises 
a stationary bracket that mounts to a container Wall and a 
movable handle Which is pivotally connected to the bracket. 
In operation, When the stationary bracket is attached to the 
container Wall, the movable handle may be pivoted betWeen 
an inoperative position and an operative position. When the 
stationary bracket is removed or unattached from the con 
tainer Wall, the movable handle may be pivoted to a disen 
gaged position Where it may be easily assembled to or 
unassembled from the stationary bracket. This latter feature 
provides a handle assembly that is compatible With high 
production environments and Which can be manufactured 
from a small amount of components. 

The stationary bracket is also formed With tWo stationary 
stop members. Similarly, the movable handle is formed With 
tWo movable stop members. The stationary and movable 
stop members have substantially planar contact surfaces that 
are adapted so that When the movable handle is pivoted to its 
operative position, the movable stop members are in sub 
stantial stable contact With the stationary stop members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The folloWing detailed description Will become better 
understood With reference to the accompanying draWings in 
Which: 

FIG. 1 is a front vieW shoWing the light Weight handle 
assembly of the present invention mounted to a container; 

FIG. 2 is a top vieW of the present invention; 
FIG. 3 is a bottom vieW of the present invention; 

FIG. 4 is a rear vieW of the present invention; 

FIG. 5 is a side vieW shoWing the light Weight handle 
assembly of the present invention in an inoperative position; 

FIG. 6 is a side vieW shoWing the light Weight handle 
assembly of the present invention in an operative position; 

FIG. 7 is a side vieW shoWing the light Weight handle 
assembly of the present invention in a disengaged position; 

FIG. 8 is a perspective vieW of the movable handle of the 
present invention; 

FIG. 9 is a cross-section vieW taken along line 9—9 of 
FIG. 4; 

FIG. 10 is a cross-section vieW taken along line 10—10 
of FIG. 4; 

FIG. 11 is a cross-section vieW taken along line 11—11 of 
FIG. 4 shoWing a vieW of the spring attachment portion of 
the present invention; and, 

FIG. 12 is a rear perspective vieW of the stationary 
bracket. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, the lightweight handle assembly 10 
according to the present invention is shoWn. The handle 
assembly 10 generally comprises a stationary bracket 12 
mounted to a container Wall 14 Which may be a Wall of a 
roto-molded container or any other container used to carry 
objects such as sensitive electronic equipment. The handle 
assembly 10 further comprises a movable handle 16 Which 
is pivotally connected to the stationary bracket 12. When the 
stationary bracket 12 is connected to the container Wall 14, 
the movable handle 16 may be pivoted betWeen an inopera 
tive position (FIG. 5) and an operative position (FIG. 6). 
When the stationary bracket 12 is not attached to or is 
removed from the container Wall 14, the movable handle 16 
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may be pivoted to a disengaged position (FIG. 7) Wherein 
the movable handle 16 may be easily assembled to or 
disassembled from the stationary bracket 12. This feature of 
the present invention alloWs the handle assembly 10 to be 
quickly assembled, thereby increasing production ef?ciency. 

To stabiliZe the handle assembly 10 While the container is 
being carried by the handle, the stationary bracket 12 is 
provided With stationary stop members 18 and 20 While the 
movable handle 16 is provided With movable stop members 
22 and 24. The movable stop members 22 and 24 and the 
stationary stop members 18 and 20 are adapted to engage 
With each other to thereby limit the pivotal movement of the 
movable handle 16 betWeen its inoperative position (FIG. 5) 
and its operative position (FIG. 6). As Will be described 
more fully herein, both the stationary stop members 18 and 
20 and the movable stop members 22 and 24 are provided 
With substantially planar contact surfaces Which increases 
the effective contact area and reduces the compressive stress 
in the stop members. 

Referring to FIGS. 1 and 8, the movable handle 16 
comprises a hand gripping portion 26 adapted to be com 
fortably grasped by a user’s hand. The movable handle 16 
further comprises a pair of pivoting arms 28 and 30 that 
extend from the hand gripping portion 26 and Which are 
generally parallel to each other. As best shoWn by FIGS. 4 
and 8, the movable handle 16 further comprises rotating 
pivot portions 32 and 34 Which extend from the distal end of 
the pivoting arms 28 and 30, respectively and Which are 
generally disposed parallel to the hand gripping portion 26. 

With reference to FIG. 8, the rotating pivot portions 32 
and 34 comprise cylindrical portions 36 and 38, respectively, 
Which are adapted to freely rotate Within a corresponding 
cylindrical shaped cavity portions 40 and 42 extending 
inWard from a rear surface 44 of the stationary bracket 12. 
Cylindrical portions 36 and 38 are captured Within the ?rst 
and second cavity portions 40 and 42 by means of a retainer 
48 formed at the upper portion of the cavity portions 40 and 
42. When the movable handle 16 is in its operative position 
(FIG. 6), the cylindrical portions 36 and 38 are in bearing 
contact With their corresponding cavity portions 40 and 42. 

With continued reference to FIG. 8, each of the rotating 
pivot portions 32 and 34 further comprise a key-Way or 
recess 46 Which is adapted such that When the movable 
handle 16 is pivoted to its disengaged position (FIG. 7), the 
key-Ways 46 are in substantial alignment With the retainers 
48. In this disengaged position, the cylindrical portions 36 
and 38 of rotating pivot portions 32 and 34 may be easily 
assembled to or disassembled from cavity portions 40 and 
42 of the stationary bracket 12. 

Still referring to FIG. 8, each of the rotating pivot portions 
32 and 34 further comprise a semi-circular shaped ?ange 
portion 50 protruding from respective ends of the cylindrical 
portions 36 and 38 Which are adapted to freely rotate Within 
corresponding cylindrical shaped cavity portions 52 Which 
extend inWard from the rear surface 44 of the stationary 
bracket 12. When the ?ange portions 50 are disposed Within 
the cavity portions 52, the axial movement of the cylindrical 
portions 36 and 38 and therefore the movable member is 
limited. 

The rotating pivot portion 34 further comprises a spring 
support portion 56 disposed adjacent to and extending from 
the cylindrical portion 38. The spring support portion 56 is 
of generally cylindrical shape and is adapted to receive a 
torsion spring 58 (FIG. 4). The spring support portion 56 is 
rotatable Within a spring attachment cavity portion 60 
extending inWard from the rear surface 44 of the stationary 
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bracket 12. The spring support portion 56 comprises a 
groove 62 that is adapted to secure one end of the torsion 
spring 58. The other end of the torsion spring 58 is secured 
Within a channel 64 formed adjacent to the cavity portion 60. 

The stationary stop members 18 and 20 are formed on an 
outside portion 66 of the stationary bracket 12 While the 
movable stop members 22 and 24 are formed on an outside 
portion 68 of the pivoting arms 28 and 30. As best shoWn by 
FIGS. 5 and 7, the stationary stop members 18 and 20 are 
each formed With a substantially planar contact surface 70 
Which is off-set an angle a to the container Wall14 and/or the 
rear surface 44 of the stationary bracket 12. In the preferred 
embodiment, the angle a is about 45 degrees. Similarly, and 
as best shoWn by FIG. 7, the movable stop members 22 and 
24 are each formed With a substantially planar contact 
surface 72 Which is off-set an angle b from a top surface 74 
of the pivoting arms 28 and 30. In the preferred embodiment, 
the angle b is about 45 degrees. In operation, When the 
movable handle 16 is pivoted from its inoperative position 
(FIG. 5) to its operative/lifting position (FIG. 6), the mov 
able stop members 22 and 24 are brought into substantial 
contact With the stationary stop members 18 and 20. As such, 
the pivotal movement of the movable handle 16 betWeen its 
inoperative position (FIG. 5) and its operative position (FIG. 
6) is about 90 degrees. Furthermore, the planar contour of 
the contact surfaces reduces the relative movement betWeen 
the movable handle 16 and the container. The surface area of 
the contact surfaces 70 and 72 is de?ned by a length l and 
a Width W. This contact surface area provides for increased 
stability of the handle assembly 10 When the movable handle 
16 is pivoted to its operative/lifting position (FIG. 6) by 
reducing the shear forces and relative movement betWeen 
the movable handle 16 and the container. 
As best shoWn by FIG. 12, the stationary bracket 12 also 

comprises a plurality of mounting lugs or bosses 82 disposed 
on the rear surface 44. In the preferred embodiment, the 
mounting lugs or bosses 82 extend from the rear surface 44 
and provide shear strength betWeen the bracket 12 and the 
container Wall 14. In this regard, the hand gripping portion 
26 of the movable handle 16 may be upWardly displaced an 
angle c from a bottom surface 86 of the pivoting arms 28 and 
30 to thereby facilitate initial grasping of the hand gripping 
portion 26. In the preferred embodiment, the angle c is about 
10 degrees. The mounting lugs 82 may further comprise 
openings 84 adapted to receive a suitable fastener such as a 
self-tapping screW and the like. Such fasteners are loaded in 
tension only, and sealing against air passage is accomplished 
by the employment of rubber-faced Washers under the heads 
of the fasteners. 
The stress-loWering improvements of the handle of the 

present invention may best be demonstrated With reference 
to FIG. 6. As shoWn, the handle 16 is placed in its operative/ 
lifting position by an upWard force FL applied to the hand 
gripping portion 26. As said handle 16 has tWo pivoting arms 
28, the upWard force on each arm 28 is FL/2. UpWard 
rotation beyond 90° is prevented by a compressive stop 
force F5 in the contact area betWeen the movable and 
stationary stop members 22 and 24 and 18 and 20 
respectively, and a shear force in the pivot Fp. For a speci?c 
magnitude of FL, the stop force F5 is inversely proportional 
to the moment arm J. Thus, to minimiZe F5, the moment arm 
J must be as large as possible. This is controlled by the 
thickness t of the bracket 12 and the diameter of the pivot 
portions 32 and 34. When the thickness of the bracket 12 and 
the handle 16 are approximately the same, the moment arm 
J Will be maximiZed When the angle of the plane betWeen the 
axis of the pivot portions 32 and 34 and the stop areas 18, 
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20, 22 and 24 is 45° relative to the horizontal. In the 
preferred embodiment Where said angle is 45°, said moment 
arm J is approximately 1.5 times greater than When contact 
betWeen the movable stop members and stationary stop 
members is horiZontal. Thus, for the same lifting force FL, 
the compressive stress in the stop member area of the handle 
16 is approximately 33% less. This stress-loWering improve 
ment in the handle 16 makes it possible to produce said 
handle from polyethylene and the like. 
As Will be clear to those skilled in the art, a change in the 

ratio of bracket thickness to handle thickness Will dictate a 
change in the angle for maximiZing the moment arm J. 

The stationary bracket 12 and the movable handle 16 may 
be made from a variety of materials, including but not 
limited to, polyethylene or any high strength thermoplastic 
material. To realiZe additional Weight reduction and to 
reduce material costs and molding time, material from the 
stationary bracket 12 and the movable handle 16 may 
removed in various places Without signi?cantly reducing the 
load/strength requirements of the components. By Way of 
example only, the pivoting arms 28 and 30 may be formed 
With cut-outs 76 (FIG. 5) Which eliminate a large amount of 
material and ribs 78 may be formed to maintain the strength 
requirements. Similarly, the hand gripping portion 26 may 
be formed With a holloW inner portion 80 thereby also 
reducing a signi?cant amount of material. 

Except for the torsion spring 58 and mounting bolts (not 
shoWn), all of features of the handle assembly 10 heretofore 
described are formed integral to either the stationary bracket 
12 or the movable handle 16. This feature provides a handle 
assembly 10 that is compatible With high production envi 
ronments and Which is reliable and durable. The stationary 
bracket 12 and the movable handle 16 may be manufactured 
by conventional molding processes suitable for use With 
thermoplastic materials. 

The foregoing description is intended primarily for pur 
poses of illustration. This invention may be embodied in 
other forms or carried out in other Ways Without departing 
from the spirit or scope of the invention. Modi?cations and 
variations still falling Within the spirit or the scope of the 
invention Will be readily apparent to those of skill in the art. 
What is claimed is: 
1. A handle assembly disposed on a container Wall for 

lifting and transporting said container, the handle assembly 
comprising: 

a stationary bracket member affixed to the container Wall, 
said bracket member having inner and outer portions; 

a movable handle member comprising a hand grip portion 
and ?rst and second arms extending from said hand 
grip portion, each of said ?rst and second arms includ 
ing an outer portion and a pivot portion substantially 
parallel to said hand grip portion, each of said pivot 
portions being rotatable Within said inner portion of 
said stationary bracket member so that said movable 
handle member may be pivoted betWeen a ?rst position 
and a second position; 

?rst and second stationary stop members disposed on the 
outer portion of said stationary bracket member; [and] 

?rst and second movable stop members disposed on the 
outer portion of said ?rst and second arms of said 
movable handle; 

each of said stationary stop members and movable stop 
members having a substantially planar contact surface 
Which come into contact When said movable handle is 
pivoted from its ?rst position to its second position so 
as to limit said pivotal movement of said movable 
handle; and 
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6 
said planar contact surfaces of said movable handle and 

said stationary bracket being disposed at an angle of 
about 45 degrees With respect to the container Wall 
When in contact With one another Whereby said mov 
able handle is positioned such that said arms thereof 
are at an angle of approximately 90 degrees With 
respect to said container Wall. 

2. The handle assembly of claim 1, Wherein said inner 
portion of said stationary bracket member includes ?rst and 
second retainer members for retaining said ?rst and second 
pivot portions of said movable handle member. 

3. The handle assembly of claim 1, Wherein said each of 
said pivot portions of said movable handle member further 
includes a cylindrical portion adapted to rotate Within said 
inner portion of said stationary bracket member. 

4. [The handle assembly of claim 3,] A handle assembly 
disposed on a container wall for lifting and transporting 
said container; the handle assembly comprising: 

a stationary bracket member a?‘txed to the container wall, 
said bracket member having inner and outer portions; 

a movable handle member comprising a hand grip por 
tion and ?rst and second arms extending from said 
hand grip portion, each of said ?rst and second arms 
including an outer portion and a pivot portion sub 
stantially parallel to said hand grip portion, each of 
said pivot portions being rotatable within said inner 
portion of said stationary bracket member so that said 
movable handle member may be pivoted between a ?rst 
position and a second position,‘ 

?rst and second stationary stop members disposed on the 
outer portion of said stationary bracket member,‘ 

?rst and second movable stop members disposed on the 
outer portion of said ?rst and second arms of said 
movable handle,‘ 

each of said stationary stop members and movable stop 
members having a substantially planar contact surface 
which come into contact when said movable handle is 
pivoted from its ?rst position to its second position so 
as to limit said pivotal movement of said movable 
handle,‘ 

said planar contact surfaces of said movable handle and 
said stationary bracket being disposed at an angle of 
about 45 degrees with respect to the container wall 
when in contact with one another whereby said mov 
able handle is positioned such that said arms thereof 
are at an angle of approximately 90 degrees with 
respect to said container wall,‘ 

wherein said each of said pivot portions of said movable 
handle member further includes a cylindrical portion 
adapted to rotate within said inner portion of said 
stationary bracket member,‘ and 

Wherein each of said pivot portions of said movable 
handle member further includes a ?ange portion 
extending outWardly from said cylindrical portion so as 
to limit the axial movement of said pivot portion Within 
said inner portion of said stationary bracket member. 

5. The handle assembly of claim 4, Wherein said ?rst pivot 
portion further includes a spring support member axially 
disposed With said cylindrical portion and a torsion spring 
member disposed thereon, said spring support member 
having a spring attachment portion for securing one end of 
said torsion spring, said other end of said torsion spring 
being attached to said stationery bracket member. 

6. The handle assembly of claim 5, Wherein said inner 
portion of said stationary bracket member comprises a ?rst 
cavity for rotatably receiving said ?rst pivot portion of said 
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?rst arm and a second cavity for rotatably receiving said 
second pivot portion of said second arm, said ?rst retainer 
member being disposed in said ?rst cavity and said second 
retainer being disposed in said second cavity. 

7. The handle assembly of claim 6, Wherein said inner 
portion of said stationary bracket member further includes a 
third cavity for receiving said ?ange portion of said ?rst 
pivot portion of said ?rst arm and a fourth cavity for 
receiving said ?ange portion of said second pivot portion of 
said second arm. 

8. A handle assembly for lifting a container and con 
structed to reduce stress in the handle assembly, comprising: 

a) stationary stop members connected with said con 
tainer,‘ 

b) a bracket having an axial opening, said bracket being 
mountable on a wall of said container; 

c) a hand grip assembly including a hand grip portion and 
two extension portions extending from both ends of said 
hand grip portion, said two extension portions each 
extending generally perpendicularly to said hand grip 
portion and in the same direction as one another; said 
two extension portions each having stop members 
thereon, said portions being adapted to simultaneously 
engage said bracket in a hinged relationship such that 
said hand grip assembly is pivotable from an inopera 
tive position to an operative position wherein said stop 
members upon said two extensions contact said sta 
tionary stop members on said container at about a 45° 
angle to said wall upon which said handle assembly is 
mounted and said extension portions are at an angle of 
approximately 90 degrees to said container wall. 

9. A handle assembly as claimed in claim 8 wherein when 
said handle assembly is unattached to said container; said 
hand grip assembly is disengageable from said bracket. 

10. A handle assembly disposed on a container wall for 
lifting and transporting said container; the handle assembly 
comprising: 

a stationary bracket member ajfixed to the container wall, 
said bracket member having inner and outer portions,‘ 

a movable handle member comprising a hand grip por 
tion and ?rst and second arms extending from said 
hand grip portion, each of said ?rst and second arms 
including an outer portion and a pivot portion sub 
stantially parallel to said hand grip portion, each of 
said pivot portions being rotatable within said inner 
portion of said stationary bracket member so that said 
movable handle member may be pivoted between a ?rst 
position and a second position,‘ 

?rst and second stationary stop members located to be 
contacted by ?rst and second movable stop members 
disposed on the outer portion of said ?rst and second 
arms of said movable handle,‘ 
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each of said stationary stop members and movable stop 
members having a substantially planar contact surface 
which come into contact when said movable handle is 

pivoted from its ?rst position to its second position so 
as to limit said pivotal movement of said movable 

handle,‘ 
said planar contact surfaces of said movable handle and 

said stationary stop members being disposed at an 
angle of about 45 degrees with respect to the container 
wall when in contact with one another whereby said 
movable handle is positioned such that said arms 
thereof are at an angle of approximately 90 degrees 
with respect to said container wall. 

11. A handle assembly disposed on a container wall for 
lifting and transporting said container; the handle assembly 
comprising: 

a stationary bracket member ajfixed to the container wall, 
said bracket member having inner and outer portions,‘ 

a movable handle member comprising a hand grip por 
tion and ?rst and second arms extending from said 
hand grip portion, each of said ?rst and second arms 
including an outer portion and a pivot portion sub 
stantially parallel to said hand grip portion, each of 
said pivot portions being rotatable within said inner 
portion of said stationary bracket member so that said 
movable handle member may be pivoted between a ?rst 
position and a second position,‘ 

?rst and second stationary stop members on said con 
tainer,‘ 

?rst and second movable stop members disposed on the 
outer portion of said ?rst and second arms of said 
movable handle,‘ 

each of said stationary stop members and movable stop 
members having a substantially planar contact surface 
which come into contact when said movable handle is 

pivoted from its ?rst position to its second position so 
as to limit said pivotal movement of said movable 
handle, said planar contact surfaces of said movable 
handle and stationary stop members being disposed at 
an angle of about 45 degrees with respect to the 
container wall when in contact with one another 
whereby said movable handle is positioned such that 
said arms thereof are at an angle of approximately 90 
degrees with respect to said container wall,‘ and 

said bracket and said moveable handle being substan 
tially hollowed in predetermined locations whereby 
weight and material are reduced and strength is main 
tained. 


