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MAGNETIC CARABINER SYSTEM 

FIELD OF THE INVENTION 

The invention generally relates to automatic locking cara 
biner systems. In particular, the present invention relates to an 
automatic magnetic carabiner gate locking system. 

BACKGROUND OF THE INVENTION 

Carabiners, Snap-hooks, and releasable clamps are used in 
a variety of applications for releasably coupling objects to one 
another. For example, a rock climber may use one or more 
carabiners to releasably secure a rope to a protection device 
during vertical ascension. Carabiners generally include a 
frame, a gate, and a releasable gate closure mechanism. The 
gate is configured to releasably engage the frame, so as to 
form a continuous inner region which can be used to mechani 
cally couple to one or more objects. The releasable gate 
closure mechanism is configured to allow the gate to be 
selectively pivoted with respect to the frame in order to facili 
tate adding or removing items from the continuous inner 
region. The releasable gate closure mechanism simulta 
neously biases the gate toward a closed configuration with 
respect to the frame, so as to maintain mechanical coupling of 
items within the continuous inner region. A wide variety of 
frame, gate, and biasing systems exist to specifically accom 
modate particular applications and/or manufacturing costs 
for the carabiner. 

Various specialized carabiners are configured for particular 
applications. One type of specialized carabiner is referred to 
as a "locking carabiner” and includes a locking mechanism 
configured to selectively obstruct the gate from opening while 
in a locked configuration. An automatic locking mechanism 
may be automatically biased toward the locked configuration 
with respect to the unlocked configuration. The locked con 
figuration prevents the gate from pivoting with respect to the 
frame. In contrast, the unlocked configuration allows the gate 
to pivot against the frame in response to a force. The selective 
or automatic engagement of the locked configuration thereby 
eliminates or reduces inadvertent or accidental opening of the 
gate with respect to the frame. Therefore, to open or pivot the 
gate of a locking carabiner, a user must first disengage the 
locking mechanism and Subsequently apply an appropriate 
force to open the gate. The method by which the user disen 
gages the locking mechanism is dependent on the type of 
locking mechanism. 

Conventional automatic locking mechanisms require com 
plex physical gestures to initiate and/or maintain the disen 
gaged State of the locking mechanism. For example, many 
locking mechanisms include a biased rotational locking 
mechanism positioned on the gate. A user must simulta 
neously rotate the locking mechanism while opening the gate 
to disengage the locking mechanism. Unfortunately, the rota 
tional force to unlock this type of locking mechanism may 
also be inadvertently applied via translational surface fric 
tion, resulting in potential accidental gate opening during use. 
In addition, conventional locking mechanisms include 
numerous parts which must be properly manufactured and 
assembled, thereby decreasing their reliability and manufac 
turing efficiency. 

Therefore, there is a need in the industry for an automatic 
locking carabiner system that is optimized for user operation, 
manufacturing efficiency, and operational reliability. 

SUMMARY OF THE INVENTION 

The invention generally relates to automatic locking cara 
biner systems. One embodiment of the present invention 
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2 
relates to an automatic locking carabiner system including a 
frame, a gate, a gate biasing System, and a gate locking 
system. The gate is pivotably coupled to the frame, including 
a closed configuration within which the gate and frame form 
a continuously enclosed inner region and an open configura 
tion within which the gate is pivotably rotated within the inner 
region so as to form an opening. The gate biasing system 
biases the gate toward the closed configuration. The gate 
locking system includes an engaged State within which the 
gate is locked in the closed configuration, and a disengaged 
state within which the gate is pivotably rotatable with respect 
to the frame. The gate locking system is biased toward the 
engaged State when the gate is at or Substantially near the 
closed configuration. The functionality and operation of the 
gate locking system is independent of the gate biasing system. 
The engaged state of the gate locking system includes a 
releasable magnetic coupling between the gate and the frame. 
A second embodiment of the present invention includes two 
independent locking systems. A third embodiment of the 
present invention includes the act of biasing the gate locking 
system toward the disengaged State when the gate is in the 
open configuration. 

Embodiments of the present invention represent a signifi 
cant advance in the field of automatic locking carabiners. 
Conventional automatic locking carabiner Systems include 
spring biased locking mechanisms that are both cumbersome 
and inefficient to manufacture. Many conventional automatic 
locking carabiner systems respond to a rotational force to 
switch between the locked and unlocked states of the locking 
system. Unfortunately, this rotational force can inadvertently 
occur in certain translation friction circumstances resulting in 
an undesired engagement of the unlocked state. In addition, 
many automatic locking carabiner systems are dependent on 
the gate biasing system. Likewise, many automatic locking 
carabiner systems are singular. Embodiments of the present 
invention overcome these and many other limitations of con 
ventional automatic locking carabiner systems. Embodi 
ments of the present invention may include a magnetic cou 
pling between the gate and frame to engage the locked/ 
engaged State of the locking system. Embodiments of the 
present invention may include two independent locking sys 
tems that function independently so as to ensure proper func 
tionality. Embodiments of the present invention include a 
locking system that features two pivoting members that 
respond to a pinching force to switch between the locked/ 
engaged and unlocked/disengaged states of the locking sys 
tem. 

These and other features and advantages of the present 
invention will be set forth or will become more fully apparent 
in the description that follows and in the appended claims. 
The features and advantages may be realized and obtained by 
means of the instruments and combinations particularly 
pointed out in the appended claims. Furthermore, the features 
and advantages of the invention may be learned by the prac 
tice of the invention or will be obvious from the description, 
as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following description of the invention can be under 
stood in light of the Figures, which illustrate specific aspects 
of the invention and are a part of the specification. Together 
with the following description, the Figures demonstrate and 
explain the principles of the invention. In the Figures, the 
physical dimensions may be exaggerated for clarity. The 
same reference numerals in different drawings represent the 
same element, and thus their descriptions will be omitted. 
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FIG. 1A illustrates a perspective view of an automatic 
locking carabiner system including the closed configuration 
of the gate and the engaged state of the locking system in 
accordance with embodiments of the present invention; 

FIG. 1B illustrates a perspective view of the automatic 
locking carabiner system of FIG. 1A including the closed 
configuration of the gate and the disengaged State of the 
locking system in accordance with embodiments of the 
present invention; 

FIG. 1C illustrates a perspective view of the automatic 
locking carabiner system of FIG. 1A including the open con 
figuration of the gate and the disengaged State of the locking 
system in accordance with embodiments of the present inven 
tion; 

FIG. 2A illustrates a profile view of the automatic locking 
carabiner system of FIG. 1A including the closed configura 
tion of the gate and the engaged state of the locking system in 
accordance with embodiments of the present invention; 

FIG. 2B illustrates a profile view of the automatic locking 
carabiner system of FIG. 1A including the closed configura 
tion of the gate and the disengaged state of the locking system 
in accordance with embodiments of the present invention; 
and 

FIG. 2C illustrates a profile view of the automatic locking 
carabiner system of FIG. 1A including the open configuration 
of the gate and the disengaged State of the locking system in 
accordance with embodiments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention generally relates to automatic locking cara 
biner systems. One embodiment of the present invention 
relates to an automatic locking carabiner system including a 
frame, a gate, a gate biasing System, and a gate locking 
system. The gate is pivotably coupled to the frame, including 
a closed configuration within which the gate and frame form 
a continuously enclosed inner region and an open configura 
tion within which the gate is pivotably rotated within the inner 
region so as to form an opening. The gate biasing system 
biases the gate toward the closed configuration. The gate 
locking system includes an engaged State within which the 
gate is locked in the closed configuration, and a disengaged 
state within which the gate is pivotably rotatable with respect 
to the frame. The gate locking system is biased toward the 
engaged State when the gate is at or Substantially near the 
closed configuration. The functionality and operation of the 
gate locking system is independent of the gate biasing system. 
The engaged state of the gate locking system includes a 
releasable magnetic coupling between the gate and the frame. 
A second embodiment of the present invention includes two 
independent locking systems. A third embodiment of the 
present invention includes the act of biasing the gate locking 
system toward the disengaged State when the gate is in the 
open configuration. 

Also, while embodiments are described in reference to an 
automatic locking carabiner system including a magnetic 
coupling, it will be appreciated that the teachings of the 
present invention are applicable to other areas including but 
not limited to other types of carabiners. 
The following terms will be defined as follows: 
Automatic locking carabiner system—a carabiner includ 

ing a locking mechanism that automatically engages corre 
sponding to a closed configuration of the gate with respect to 
the frame. Therefore, as the gate biasing system of the gate 
forces the gate toward the closed configuration, a locking 
system will automatically engage, thereby preventing the 
gate from pivoting back toward the open configuration. 
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4 
Biasing system—a system that urges toward a particular 

state or configuration. For example, a gate biasing system on 
a carabiner exerts a biasing force toward the closed configu 
ration of the gate with respect to the frame. 

Pivoting member—a lengthwise member configured to 
pivot about a pivot point. For example, a playground see-saw 
machine pivots about a central pivot point in which the eleva 
tion of each lengthwise side corresponds to the opposite side. 

Magnetic coupling—a coupling between two oppositely 
charged magnetic members. A magnetic attraction force gen 
erally creates a releasable coupling, 

Reference is made to FIGS. 1A-C and 2A-C, which illus 
trate an automatic locking carabiner System with particular 
states/configurations of operation, designated generally at 
100. The system 100 includes a frame 110, a gate 150. The 
frame 110 includes a structure 112 extending around a gap or 
opening across which the gate 150 extends in the closed 
configuration. The structure 112 of the frame may be substan 
tially hollow and composed of an aluminum material. The 
region of the frame 110 adjacent to the top end of the opening 
may be referred to as the nose. The nose region of the frame 
110 further includes a notch 114 and a pillar 116. The pillar 
116 is an elongated narrow profile region coupling the notch 
114 to the structure 112 of the frame 110. The notch 114 is 
substantially wider than the pillar 116. The frame 110 further 
includes a frame magnetic member 115 (FIG. 1C) disposed 
within the pillar 116 and configured to be externally exposed 
on either side of the pillar 116 (one side visible in FIG. 1C). 
The frame magnetic member 115 may be disposed substan 
tially within the three dimensional region of the pillar 116 to 
minimize debris and maximize reliable operation. The com 
position of the frame magnetic member 115 may include iron. 
In accordance with alternative embodiments, the frame mag 
netic member 115 may also be two frame magnetic members 
separated by a non-magnetic structure. The frame 110 further 
includes locking walls 113 (FIG. 1C) disposed along an inter 
nal region of each side of the pillar 116. The locking walls 113 
extend laterally from the pillar 116 to enable a locking 
engagement with a corresponding structure of the gate. The 
illustrated locking walls 113 include an angle corresponding 
to a structure between the narrow pillar 116 region and the 
wider structure 112 region. The angular configuration of the 
locking walls 113 enables a portion of the gate 150 to pivot 
over the locking walls 113 and enables a portion of the gate 
150 to obstruct against the locking walls 113 in the engaged 
state of the locking system. The opposite lengthwise end of 
the structure 112 may be referred to as the gate coupling 
region 118. The gate coupling region includes a narrow region 
around which the gate 150 may be rotatably/pivotably 
coupled. For example, Some form of coupling member may 
extend through the gate 150 and the gate coupling region 118, 
thereby creating the pivot point 162 between the gate 150 and 
the frame 110. 
The gate 150 includes an elongated gate structure 152 

which corresponds to the opening in the frame 110. One 
lengthwise side of the gate structure 152 further includes a 
notch recess 158 and a channel. The notch recess 158 and 
channel are shaped and oriented in a manner to provide a 
female keyed coupling with the notch 114 and pillar 116 of 
the frame 110. The gate structure 150 further includes two 
pivoting members 154 disposed within corresponding 
recesses. The pivoting members 154 each include an upper 
region, a pivot point, and a lower region. The pivoting mem 
bers 154 are pivotably coupled to the gate structure 152 at the 
pivot point between the upper and lower regions respectively. 
The pivoting members 154 are configured to internally pivot 
with respect to the gate structure 152. The pivot point of the 



US 8,555,470 B2 
5 

pivoting members 154 may be distal of the notch recess 158. 
The upper and lower regions of the pivoting members 154 
may be substantially disposed within and aligned with the 
three dimensional shape of the gate structure 152 in the 
engaged state of the locking system (FIGS. 1A and 2A). The 
gate structure 152 may further include a set of pinching 
recesses oriented in lengthwise alignment with the lower 
portion of the pivoting members 154 to facilitate efficient user 
operation. A gate magnetic member 156 is disposed on the 
internal Surfaces of the upper regions of the two pivoting 
members 154. The gate magnetic members 156 may be com 
posed of a magnetic material having a magnetic charge oppo 
site of the frame magnetic member 115. The gate magnetic 
members 156 may be disposed within the three dimensional 
structure of the upper portion of the pivoting members 154. 
The gate 150 is pivotably or rotatably coupled to the frame 

110 about the gate pivot point 162 (FIG. 1C). The structure of 
the gate 150 and frame 110 is configured to enable the gate 
150 to pivot and/or rotate between a closed configuration 
(FIG. 1A, 2A, 1B, 2B) and an open configuration (FIG. 1C, 
2C). The closed configuration of the gate 150 with respect to 
the frame 110 forms a continuously enclosed inner region 
120. The open configuration of the gate 150 with respect to 
the frame 110 includes the gate pivotably rotated within the 
inner region 120, thereby forming a two dimensional opening 
between the gate 150 and frame 110. The open configuration 
includes the entire pivotal range between the closed configu 
ration and the full pivotal rotation of the gate 150 with respect 
to the frame 110. 

The gate 150 further includes a gate biasing system (not 
shown) between the frame 110 and gate 150. The gate biasing 
system biasing the gate 150 toward the closed configuration 
with respect to the frame 110. The illustrated embodiment 
includes a gate biasing system with an internal compression 
spring coupled within the illustrated lower lengthwise end of 
the gate 150. As the gate 150 pivots toward the open configu 
ration, the internal compression spring is compressed and 
exerts a biasing force upon the gate 150 toward the closed 
configuration. 
The gate 150 further includes a gate locking system 

between the frame 110 and gate 150. The gate locking system 
includes an engaged state within which the gate 150 is locked 
in the closed configuration, and a disengaged state within 
which the gate 150 is pivotably rotatable with respect to 
frame. The gate locking system may include various compo 
nents of the gate 150 and frame 110 configured to provide the 
locking system functions. The operation of the illustrated gate 
locking system corresponds to the pivotal position of the 
pivoting members 154 with respect to the locking walls 113 of 
the frame 110. Therefore, the illustrated system 100 includes 
two independent locking systems corresponding to the opera 
tion of each of the pivoting members 154. 

The pivoting members 154 may be pivoted with respect to 
the gate structure 152, so as to form a pinched state (FIGS. 
1A, 2A) corresponding to the engaged State of the locking 
system or an expended state (FIGS. 1B, 2B, 1C, 2C) corre 
sponding to the disengaged state of the locking system. The 
pinched State includes the upper portion of the pivoting mem 
bers 154 pivoting toward one another and the nose region of 
the frame 110. The pinched state also corresponds to the 
upper portion of the pivoting members 154 disposed substan 
tially within a recess of the gate structure 152. The pinched 
state further corresponds to the lower portion of the pivoting 
members 154 disposed partially external to a set of pinch 
recesses in the gate structure 152. The pinched state further 
includes the upper portion of the pivoting members 154 piv 
oting toward one another such that the upper portions are 
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6 
separated by a space less than the width of the locking walls 
113. Therefore, the locking walls 113 obstruct the pivoting or 
rotating of the entire gate 150 because the pivoting members 
154 are obstructed from pivoting or rotating by the locking 
walls 113. 
The expanded state of the pivoting members 154 includes 

the upper portion of the pivoting members 154 pivoted away 
from one another a particular distance and the lower portions 
of the pivoting members 154 pivoted toward one another. The 
expanded configuration pivots the upper portion of the pivot 
ing members 154 wider than the locking walls 113 of the 
frame 110, thereby allowing the gate 150 to pivot with respect 
to the frame 110. The illustrated system 100 includes two 
pivoting members 154, but it will be appreciated that alterna 
tively only one pivoting member 154 may be utilized for a 
locking system in accordance with embodiments of the 
present invention. 
The pinched state of the pivot members 154 includes a 

releasable magnetic coupling between the gate magnetic 
members 156 and the frame magnetic member 115. The gate 
magnetic members 156 are oppositely magnetically charged 
from the frame magnetic member 115. Likewise, the gate 
magnetic members 156 are commonly magnetically charged. 
The releasable magnetic coupling includes an automatically 
generated magnetic attraction force when the gate 150 is 
pivoted at least ninety percent from the open configuration 
toward the closed configuration. The releasable magnetic 
coupling thereby automatically biases the locking system 
toward the engaged state when the gate is pivoted at least 
ninety percent toward the closed configuration. The locking 
system and the pivotal operation of the pivoting members 154 
with respect to the frame are independent of the gate biasing 
system disposed on the opposite lengthwise side of the gate 
150. The strength of the magnetic coupling force between the 
frame magnetic member 115 and the gate magnetic members 
156 depends on the size, composition, and charge of the 
corresponding magnetic materials and may thereby be 
adjusted according to particular functionalities in accordance 
with embodiments of the present invention. 
When the gate is pivoted to the open configuration, the 

magnetic gate members 156 may generate an automatic 
oppositional, expansion, or separational force upon the pivot 
members 154, thereby biasing the pivoting members 154 
away from one another and toward the expanded State of the 
locking system. The magnetic members 156 may include 
commonly charged magnetic members that automatically 
repel one another, generating the opposition or repelling 
force. The locking system therefore automatically times or 
correlates the position of the gate (i.e. open or closed) with the 
biasing of the locking system (i.e. position of the pivoting 
members). The automatic opposition force between the piv 
oting members 154 may be engaged when the gate is pivoted 
at least ten percent toward the open configuration from the 
closed configuration. 

It should be noted that various alternative system designs 
may be practiced in accordance with the present invention, 
including one or more portions or concepts of the embodi 
ment illustrated in FIG. 1 or described above. Various other 
embodiments have been contemplated, including combina 
tions in whole or in part of the embodiments described above. 

What is claimed is: 
1. An automatic locking carabiner system comprising: 
a frame; 
a gate pivotably coupled to the frame, including a closed 

configuration within which the gate and frame form a 
continuously enclosed inner region, and an open con 
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figuration within which the gate is pivotably rotated 
within the inner region to form an opening; 

a gate biasing system coupled to the frame and gate, bias 
ing the gate toward the closed configuration with respect 
to the frame; 

a gate locking system coupled to the frame and gate, 
wherein the gate locking system includes an engaged 
state within which the gate is locked in the closed con 
figuration, and a disengaged State within which the gate 
is pivotably rotatable with respect to the frame; and 

wherein, the gate locking system is biased toward the 
engaged state corresponding to the closed configuration 
of the gate, and wherein the gate locking system is 
independent of the gate biasing system, and wherein the 
engaged State corresponds to a releasable magnetic cou 
pling between the gate and the frame. 

2. The carabiner of claim 1, wherein the gate locking sys 
tem includes two independent locking mechanisms. 

3. The carabiner of claim 1, wherein the gate locking sys 
tem is biased toward the disengaged state corresponding to 
the open configuration of the gate. 

4. The carabiner of claim 1, wherein the releasable mag 
netic coupling is between a magnetic frame member and at 
least one magnetic gate member. 

5. The carabiner of claim 1, wherein the gate locking sys 
tem includes two pivoting members configured to pivot Sub 
stantially parallel to the gate, and wherein the pivoting mem 
bers include a pinched configuration and an expanded 
configuration, and wherein the frame includes a locking wall 
configured to obstruct the pivotal rotation of the gate corre 
sponding to the pinched configuration of the pivoting mem 
bers. 

6. The carabiner of claim 1, wherein the gate locking sys 
tem includes two pivoting members configured to oppositely 
pivot with respect to the gate, and wherein the releasable 
magnetic coupling is between a magnetic frame member and 
a magnetic gate member disposed on both of the pivoting 
members. 

7. The carabiner of claim 1, wherein the gate locking sys 
tem includes two pivoting members configured to pivot Sub 
stantially parallel to the gate, and wherein the releasable 
magnetic coupling is between a magnetic frame member and 
a magnetic gate member disposed on both of the pivoting 
members, and wherein the magnetic gate members are mag 
netically charged opposite of the magnetic frame member, 
and wherein the magnetic gate members are magnetically 
charged the same. 

8. The carabiner of claim 7, wherein a magnetic opposition 
forces between the magnetic gate members biases the two 
pivoting members toward the expanded configuration corre 
sponding to at least a 10 percent pivot of the gate with respect 
to the frame toward the open configuration. 

9. The carabiner of claim 7, wherein a magnetic attraction 
forces between the magnetic gate members and the magnetic 
frame member biases the two pivoting members toward the 
pinched configuration corresponding to at least a 90 percent 
pivot of the gate with respect to the frame toward the closed 
configuration. 

10. The carabiner of claim 1, wherein the releasable mag 
netic coupling is automatically engaged corresponding to at 
least a 90 percent pivot of the gate with respect to the frame 
toward the closed configuration. 

11. The carabiner of claim 1, wherein the gate includes a 
notch recess and a channel, and wherein the frame includes a 
notch and pillar, and wherein the closed configuration of the 
gate corresponds to a keyed engagement between the gate and 
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8 
the frame further including the notch and pillar disposed 
within the notch recess and channel respectively. 

12. The carabiner of claim 1, wherein the gate biasing 
system and the gate locking system are Substantially disposed 
on opposite lengthwise ends of the gate. 

13. The carabiner of claim 1, wherein the gate locking 
system includes two pivoting members configured to oppo 
sitely pivot with respect to the gate, and wherein the two 
pivoting members include an upper region, a pivot point, and 
a lower region, and wherein the upper region is disposed at a 
lengthwise end of the gate, and wherein the pivot point is 
disposed between the upper and lower regions. 

14. The carabiner of claim 13, wherein the two pivoting 
members are configured to internally pivot within opposite 
recesses in the gate. 

15. The carabiner of claim 13, wherein the gate includes a 
notch recess and a channel, and wherein the pivot point of the 
two pivoting members is lengthwise disposed distal of the 
notch recess with respect to the gate. 

16. The carabiner of claim 13, wherein the gate further 
includes a set of pinch recesses adjacent to the lower regions 
of the two pivoting members. 

17. The carabiner of claim 1, wherein the gate biasing 
system includes an internal spring. 

18. The carabiner of claim 1, wherein the engaged state of 
the locking system includes a physical obstruction between at 
least one pivoting member disposed on the gate and a locking 
wall disposed on the frame. 

19. An automatic locking carabiner system comprising: 
a frame; 
a gate pivotably coupled to the frame, including a closed 

configuration within which the gate and frame form a 
continuously enclosed inner region, and an open con 
figuration within which the gate is pivotably rotated 
within the inner region to form an opening; 

a gate biasing system coupled to the frame and gate, bias 
ing the gate toward the closed configuration with respect 
to the frame; 

a gate locking system coupled to the frame and gate, 
wherein the gate locking system includes an engaged 
state within which the gate is locked in the closed con 
figuration, and a disengaged State within which the gate 
is pivotably rotatable with respect to the frame; and 

wherein, the gate locking system is biased toward the 
engaged state corresponding to the closed configuration 
of the gate, and wherein the gate locking system includes 
two independent locking mechanisms, and wherein the 
engaged State corresponds to a releasable magnetic cou 
pling between the gate and the frame. 

20. An automatic locking carabiner system comprising: 
a frame; 
a gate pivotably coupled to the frame, including a closed 

configuration within which the gate and frame form a 
continuously enclosed inner region, and an open con 
figuration within which the gate is pivotably rotated 
within the inner region to form an opening; 

a gate biasing system coupled to the frame and gate, bias 
ing the gate toward the closed configuration with respect 
to the frame; 

a gate locking system coupled to the frame and gate, 
wherein the gate locking system includes an engaged 
state within which the gate is locked in the closed con 
figuration, and a disengaged State within which the gate 
is pivotably rotatable with respect to the frame; and 

wherein, the gate locking system is biased toward the 
engaged state corresponding to the closed configuration 
of the gate, and wherein the gate locking system is 
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independent of the gate biasing system, and wherein the 
gate locking system is biased toward the disengaged 
state corresponding to the open configuration of the gate. 
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