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(57) ABSTRACT 

The present invention provides an apparatus for connecting 
tWo pairs of conductors and one pair of ground Wires and for 
allowing separation of the same upon the application of a 
tensional force upon at least one of the conductors or ground 
Wires. The apparatus comprises tWo plates that each de?nes 
three holes con?gured to receive tWo conductors and a 
ground Wire, Wherein the plates are positioned adjacent to 
each other such that the respective holes in each plate are 
aligned such that the conductors and ground Wires coming 
from each plate Would be in physical contact. Three con 
nectors hold the plates together. The ?rst tWo connectors are 
con?gured to release the plates upon the application of a 
tensional force on the conductors or ground Wires before the 
third connector releases the plates, thereby separating the 
conductors before separating the ground Wires. Another 
embodiment addresses the same in multi-service connec 
tions. 
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APPARATUS AND METHOD FOR ELECTRICALLY 
AND MECHANICALLY CONNECTING AND 

DISCONNECTING A POWER LINE 

[0001] This application claims the bene?t of US. Provi 
sional Application No. (to be assigned), ?led Dec. 11, 2003, 
entitled “Apparatus and Method for Electrically and 
Mechanically Connecting and Disconnecting a PoWer Line,” 
Which is incorporated by reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to electric 
poWer lines. More speci?cally, the invention relates to an 
apparatus and method for mechanically and electrically 
disconnecting a service drop poWer line. 

[0004] 2. Description of Related Art 

[0005] PoWer outages not only inconvenience utility cus 
tomers but may severely damage the utility company’s 
service hardWare and any structure attached to the utility 
lines, as Well as creating a haZard With the possibility of 
dropping a live electrical Wire. When such damage occurs, 
it is often costly for the utility company to repair and replace 
parts but also costly When such damage causes long delays 
in restoring poWer service. 

[0006] For poWer outages stemming from the utility com 
panies’ efforts to increase energy transmission over existing 
transmission and distribution lines, some companies have 
replaced eXisting conductors With larger ones. This may 
cause the toWers holding such conductors to structurally fail 
because larger mechanical loads have been imposed upon 
these toWers than intended by their original design. When 
the toWers do fail, the failure may damage or destroy a 
number of toWers, Which may cause long delays in restoring 
poWer service. To avoid replacing toWers to handle the larger 
loads imposed, various load limiters have been implemented 
to limit the horiZontal component of force to Which the toWer 
is subjected. These load limiters alloW the poWer line to drop 
to the ground When the a particular amount of force is 
exceeded, thereby avoiding damage to the toWer. HoWever, 
some of these load limiters release the poWer line prema 
turely or fail to release the poWer line after the set amount 
of force is eXceeded. In addition, once the load limiter 
releases the poWer line, the entire device must be replaced 
since the load limiter is not reusable, Which is a costly and 
time consuming ordeal. 

[0007] A signi?cant number of poWer outages, hoWever, 
occur at the service end of the residential poWer delivery 
system, i.e., at the service drop poWer line from the utility 
transmission or distribution line to a customer’s building. 
For eXample, such outages may be caused by trees or 
branches falling on the service drop poWer line connected to 
the customer’s building. When the tree limb falls on the 
service drop poWer line, there is a sudden increase in the 
tension that may result in damage to the structure and service 
hardWare attached to the building or to the structure and 
service hardWare attached to the utility pole. For eXample, 
tension on a service drop poWer line may pull the standpipe 
off of the building roof or side and may structurally damage 
the roof or side as Well. Further, tension on the service drop 
poWer line may cause damage to a transformer located on 
the service pole. Moreover, should the service drop poWer 
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line disconnect from the building, the resulting poWer line, 
Which could be laying on the ground, may still be energiZed, 
thereby causing a potentially dangerous situation. Therefore, 
there is a need for an improved device to disconnect poWer 
lines upon the application of a force sufficient to cause 
damage to structurally components attached to or holding 
the poWer line. Further, there is a need for an improved 
device With the ability to disconnect one or more multiple 
poWer lines in a system having multiple service drop poWer 
lines, Without disconnecting other non-stressed poWer lines. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the above, the present invention pro 
vides an apparatus and method that safely and effectively 
disconnects poWer lines upon the application of a force to 
the poWer lines. The disconnection of the poWer lines is 
designed to drop the stressed poWer line to the ground in a 
controlled fashion. The dropped poWer line is no longer 
energiZed, making it safe for utility company service creW to 
reconnect the line later. Such a controlled disconnection also 
reduces the possibility of damage to equipment or structure 
to Which the poWer lines are attached. 

[0009] The present invention also provides an apparatus 
and method that is cost-ef?cient to implement since the 
apparatus is reusable. After the poWer lines have been 
disconnected, the utility service creW merely has to recon 
nect the fallen Wires and place the apparatus back together, 
Without making signi?cant repairs to the service hardware or 
structural components. This design aspect enables quick 
restoration of poWer, Which reduces cost by limiting doWn 
time and reducing potentially costly service hardWare 
replacement. 

[0010] These objectives of the present invention are pro 
vided by an apparatus and method for electrically connect 
ing a poWer line to a piece of equipment or to a structure and 
alloWs the poWer line to disconnect from that equipment or 
structure upon receiving a given amount of tensional force 
before such tension causes damage to the equipment or 
structure. More speci?cally, in one embodiment, the present 
invention is placed betWeen one end of a poWer line and a 
second, much shorter, poWer line that is directly connected 
to a piece of electrical equipment or structure. The present 
invention provides an electrical connection betWeen the tWo 
poWer lines and, upon receipt of a tensional force on the 
poWer line, alloWs the one poWer line to disconnect from the 
shorter poWer line before the tension on the poWer line can 
cause damage to the equipment or structure. 

[0011] The present invention provides an apparatus for 
connecting tWo pairs of conductors and one pair of ground 
Wires and for alloWing separation of the same upon the 
application of a tensional force upon at least one of the 
conductors or ground Wires. In one embodiment the appa 
ratus comprises: a ?rst plate de?ning a ?rst hole con?gured 
to receive a ?rst conductor, a second hole con?gured to 
receive a second conductor and a third hole con?gured to 
receive a ground Wire; a second plate de?ning a ?rst hole 
con?gured to receive a third conductor, a second hole 
con?gured to receive a fourth conductor, and a third hole 
con?gured to receive a second ground Wire, Wherein the 
second plate is positioned adjacent to the ?rst plate such that 
the ?rst, second and third holes in the ?rst plate are aligned, 
respectively, With the ?rst, second and third holes in the 
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second plate such that the ?rst and third conductors Would 
be in physical contact, the second and fourth conductors 
Would be in physical contact, and the ?rst and second ground 
Wires Would be in physical contact. A ?rst connector holds 
the ?rst and the second plates together, and the ?rst con 
nector is positioned proximate to the ?rst holes in the ?rst 
and second plates. A second connector holds the ?rst and 
second plates together, and the second connector is posi 
tioned proximate to the second holes in the ?rst and second 
plates. A third connector holds the ?rst and second plates 
together, and the third connector is positioned more proxi 
mate to the third holes in the ?rst and second plates than to 
the ?rst and second holes of the ?rst and second plates. The 
?rst and second connectors are con?gured to release the ?rst 
plate from the second plate upon the application of a 
tensional force on the ?rst, second, third or fourth conductor 
or on the ?rst or second ground Wire before the third 
connector releases the ?rst plate from the second plate, 
thereby separating the ?rst conductor from the third con 
ductor and the second conductor from the fourth conductor 
before separating the ?rst ground Wire from the second 
ground Wire. 
[0012] In another embodiment, the apparatus comprises: a 
?rst plate having a center, a ?rst extension region extending 
radially from the center of the ?rst plate and de?ning a ?rst 
extension region hole in the ?rst plate, a second extension 
region extending radially from the center of the ?rst plate 
and de?ning a second extension region hole in the ?rst plate, 
and a third extension region extending radially from the 
center of the ?rst plate, Wherein the ?rst, second and third 
extension regions are equally spaced about a perimeter of 
the ?rst plate. The second plate is positioned adjacent to the 
?rst plate and having a center, a ?rst extension region 
extending radially from the center of the second plate and 
de?ning a ?rst extension region hole in the second plate, a 
second extension region and a third extension region, each 
extending radially from the center of the second plate 
extending radially from the center of the second plate and 
de?ning a second extension region hole in the second plate, 
and a third extension region extending radially from the 
center of the second plate, Wherein the ?rst, second and third 
extension regions are equally spaced about a perimeter of 
the second plate. A ?rst connector is attached to the ?rst 
extension region of the ?rst plate and to the ?rst extension 
region of the second plate. Asecond connector is attached to 
the second extension region of the ?rst plate and to the 
second extension region of the second plate. A third con 
nector is attached to the third extension region of the ?rst 
plate and to the third extension region of the second plate, 
Wherein the third connector is con?gured to provide a more 
secure connection than the ?rst and second connectors. 
Further, the ?rst and second extension region holes in the 
?rst plate are aligned With the ?rst and second extension 
region holes in the second plate, respectively. 
[0013] The present invention also provides a system for 
connecting tWo pairs of conductors and one pair of ground 
Wires and for alloWing separation of the same upon the 
application of a tensional force upon at least one of the 
conductors or ground Wires. In one embodiment the system 
comprises: a ?rst plate de?ning a ?rst hole con?gured to 
receive a ?rst conductor, a second hole con?gured to receive 
a second conductor, and a third hole con?gured to receive a 
ground Wire; a second plate de?ning a ?rst hole con?gured 
to receive a third conductor, a second hole con?gured to 
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receive a fourth conductor, and a third hole con?gured to 
receive a second ground Wire, Wherein the second plate 
corresponds positionally to the ?rst plate such that the ?rst, 
second and third holes in the ?rst plate are aligned, respec 
tively, With the ?rst, second and third holes in the second 
plate such that the ?rst and third conductors are electrically 
connected, the second and fourth conductors are electrically 
connected, and the ?rst and second ground Wires are elec 
trically connected. A?rst connector is con?gured to hold the 
?rst and second plates together at a ?rst position proximate 
to the ?rst hole in the ?rst plate and the ?rst hole in the 
second plate. A second connector con?gured to hold the ?rst 
and second plates together at a second position proximate to 
the second hole in the ?rst plate and the second hole in the 
second plate. A third connector con?gured to hold the ?rst 
and second plates together at a third position proximate to 
the third hole in the ?rst plate and third hole in the second 
plate. The ?rst and second connectors are con?gured to 
release the ?rst plate from the second plate upon the appli 
cation of a tensional force on the ?rst, second, third or fourth 
conductor or on the ?rst or second ground Wire before the 
third connector releases the ?rst plate from the second plate, 
thereby separating the ?rst conductor from the third con 
ductor and the second conductor from the fourth conductor 
before separating the ?rst ground Wire from the second 
ground Wire. 
[0014] Additionally, the present invention also provides an 
apparatus for connecting tWo pairs of conductors and one 
pair of ground Wires and for alloWing separation of the same 
upon the application of a tensional force upon at least one of 
the conductors or ground Wires. In one embodiment, the 
apparatus comprises: a ?rst member de?ning a ?rst hole 
con?gured to receive a ?rst conductor, a second hole con 
?gured to receive a second conductor and a third hole 
con?gured to receive a ground Wire; a second member 
de?ning a ?rst hole con?gured to receive a third conductor, 
a second hole con?gured to receive a fourth conductor, and 
a third hole con?gured to receive a second ground Wire, 
Wherein the second member is positioned adjacent to the 
?rst member such that the ?rst, second and third holes in the 
?rst member are aligned, respectively, With the ?rst, second 
and third holes in the second member such that the ?rst and 
third conductors Would be in physical contact, the second 
and fourth conductors Would be in physical contact, and the 
?rst and second ground Wires Would be in physical contact. 
A ?rst connector holds the ?rst and second members 
together and positioned proximate to the ?rst holes in the 
?rst and second members. A second connector holds the ?rst 
and second members together and positioned proximate to 
the second holes in the ?rst and second members. A third 
connector holds the ?rst and second members together and 
positioned more proximate to the third holes in the ?rst and 
second members than to the ?rst and second holes of the ?rst 
and second members. Further, the ?rst and second connec 
tors are con?gured to release the ?rst member from the 
second member upon the application of a tensional force on 
the ?rst, second, third or fourth conductor or on the ?rst or 
second ground Wire before the third connector releases the 
?rst member from the second member, thereby separating 
the ?rst conductor from the third conductor and the second 
conductor from the fourth conductor before separating the 
?rst ground Wire from the second ground Wire. 

[0015] Moreover, the present invention provides a method 
for electrically and mechanically separating tWo pairs of 
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conductors and one pair of ground Wires upon the applica 
tion of a tensional force upon at least one of the conductors 
or ground Wires. In one embodiment the method comprises: 
receiving a tensional force on a service drop line comprising 
tWo conductors and a ground Wire attached to a correspond 
ing pair of conductors and a corresponding ground Wire 
extending from a utility pole; physically and electrically 
separating each of the tWo conductors from the correspond 
ing pair of conductors extending from the utility pole; and 
subsequently physically and electrically separating the 
ground Wire from the corresponding ground Wire extending 
from the utility pole. 

[0016] In a multi-service arrangement, the present inven 
tion also provides an apparatus for connecting a plurality of 
conductors and a plurality of ground Wires and for alloWing 
separation of the same upon the application of a tensional 
force upon at least one of the conductors or ground Wires. In 
one embodiment, the present invention comprises: a plural 
ity of crimp-on connectors con?gured to receive the con 
ductors and the ground Wires; a box having a plurality of 
holes con?gured to receive the crimp-on connectors on a 
?rst surface of the box, in Which the box is attached to a ?rst 
location on a utility pole; at least one mechanical breakaWay 
device con?gured to receive one of the ground Wires, in 
Which the mechanical breakaWay device is attached to a 
second location on the utility pole; and Wherein the 
mechanical breakaWay device releases the received ground 
Wire ?rst upon an application of a tensional force on the 
conductors or the ground Wires, such that the tensional force 
on the conductors then increases on the conductors, thereby 
pulling the crimp-on connectors out of the box and releasing 
the conductors and the ground Wires that are attached to the 
crimp-on connectors. 

[0017] Furthermore, the present invention also provides an 
apparatus for connecting a plurality of conductors and a 
plurality of ground Wires and for alloWing separation of the 
same upon the application of a tensional force upon at least 
one of the conductors or ground Wires. In one embodiment, 
the present invention comprises: a plurality of crimp-on 
connectors con?gured to receive the conductors and the 
ground Wires; a structure With a ?rst surface attached to a 
?rst location on a utility pole; a plurality of tubular members 
attached to a second surface of the structure, Wherein the 
tubular members are con?gured to receive the crimp-on 
connectors; at least one mechanical breakaWay device con 
?gured to receive one of the ground Wires, in Which the 
mechanical breakaWay device is attached to a second loca 
tion on the utility pole; and Wherein the mechanical break 
aWay device releases the received ground Wire ?rst upon an 
application of a tensional force on the conductors or the 
ground Wires, such that the tensional force on the conductors 
then increases on the conductors, thereby pulling the crimp 
on connectors out of the tubular members and releasing the 
conductors that are attached to the crimp-on connectors. 

[0018] In addition, the present invention provides a 
method for electrically and mechanically separating a plu 
rality of conductors and a ground Wire in a multiple service 
installation system upon the application of a tensional force 
upon at least one of the conductors or said ground Wire. In 
one embodiment, the present invention comprises: receiving 
a tensional force on a service drop line comprising a 
plurality of conductors and a ground Wire, Wherein said 
conductors and ground Wire are attached in separate loca 

Dec. 8, 2005 

tions along a utility pole; physically and electrically sepa 
rating said ground Wire from said utility pole ?rst; subse 
quently physically and electrically separating said 
conductors from said utility pole; and Wherein other service 
drop lines do not receive a tensional force and do not 
physically and electrically separate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a perspective vieW of an apparatus for 
connecting and disconnecting one poWer line to and from 
another poWer line, according to one embodiment of the 
present invention; 

[0020] FIG. 2 is a top vieW of the apparatus of FIG. 1; 

[0021] FIG. 3 is an exploded vieW of the apparatus of 
FIG. 1; 

[0022] FIG. 4 is a perspective vieW of one embodiment of 
a connector of the present invention; 

[0023] FIG. 5 is a perspective vieW of an embodiment of 
another connector of the present invention; 

[0024] FIG. 6 is a sectional vieW of a portion of the 
apparatus of FIG. 1 and the connector of FIG. 4; 

[0025] FIG. 7 is a sectional vieW of a portion of the 
apparatus of FIG. 1 and the connector of FIG. 5; 

[0026] FIG. 8A is a side vieW of a female crimp-on 
connector according to one embodiment of the present 
invention; 
[0027] FIG. 8B is a side vieW of a male crimp-on con 
nector according to one embodiment of the present inven 
tion; 
[0028] FIG. 9 is a side vieW of a fully-assembled appa 
ratus according to one embodiment of the present invention; 

[0029] FIG. 10 is a diagram illustrating the use of one 
embodiment of the present invention; 

[0030] FIG. 11 illustrates a schematic diagram of one 
embodiment of the present invention for a multi-service 
arrangement; 

[0031] FIG. 12 is a perspective vieW of a sWitchboard box 
of FIG. 11; 

[0032] FIG. 13 provides a perspective vieW of a single 
service drop connector of FIG. 11; 

[0033] FIG. 14 provides a perspective vieW of a portion of 
the mechanical breakaWay device of FIG. 11; 

[0034] FIG. 15 is a perspective vieW of the mechanical 
breakaWay device of FIG. 11; 

[0035] FIG. 16 is another perspective vieW of the 
mechanical breakaWay device of FIG. 11; and 

[0036] FIG. 17 provides yet another perspective vieW of 
the mechanical breakaWay device of FIG. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] Typically a poWer line, such as an overhead poWer 
line or a service drop line, is directly connected at one end 
to a piece of electrical equipment or a structure, such as a 
utility pole or transformer and at a second end another 
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structure, such as the roof of a house or building. Upon 
receipt of a tensional force on the power line, such as from 
a falling tree or branch, the tension on the poWer line may 
cause the poWer line to pull on the equipment or structure at 
either end resulting in damage to such equipment or struc 
ture, a loss of poWer service and a need for potentially costly 
repairs. 
[0038] Generally, the present invention provides an appa 
ratus and method for electrically connecting a poWer line to 
a piece of equipment or to a structure and alloWs the poWer 
line to disconnect from that equipment or structure upon 
receiving a given amount of tensional force before such 
tension causes damage to the equipment or structure. More 
speci?cally, in one embodiment, the present invention is 
placed betWeen one end of a poWer line and a second, much 
shorter, poWer line that is directly connected to a piece of 
electrical equipment or structure. The present invention 
provides an electrical connection betWeen the tWo poWer 
lines and, upon receipt of a tensional force on the poWer line, 
alloWs the one poWer line to disconnect from the shorter 
poWer line before the tension on the poWer line can cause 
damage to the equipment or structure. 

[0039] The folloWing text in connection With the Figures 
describes various embodiments of the present invention. The 
folloWing description, hoWever, is not intended to limit the 
scope of the present invention. It should be appreciated that 
Where the same numbers are used in different Figures, these 
refer to the same element or structure. 

[0040] FIG. 1 is a perspective vieW of an apparatus for 
connecting and disconnecting one poWer line to and from 
another poWer line, according to one embodiment of the 
present invention. The apparatus provides an electrical con 
nection betWeen the tWo poWer lines and alloWs the poWer 
lines to disconnect or separate from one another upon the 
receipt of a predetermined amount of tensional force on 
either poWer line. The apparatus 100 comprises tWo plates 
102, 104, Which are similarly or identically shaped and are 
disposed adjacent to one another. As Will be further dis 
cussed beloW, each plate 102, 104 comprises three holes that 
are aligned When the plates 102, 104 are placed adjacent to 
each other, thereby providing three holes 106, 108, 110 that 
pass through from one side of apparatus 100 to the other. 
Also, as Will be further discussed beloW, connectors (not 
shoWn) are used to hold the plates 102, 104 together. 

[0041] In general operation, and as Will be discussed in 
more detail beloW, corresponding pairs of poWer lines or 
Wires, such as phase Wires and ground Wires, are separately 
connected to the apparatus 100, i.e., through the holes of 
each corresponding plate 102, 104 such that When the plates 
102, 104 are placed adjacent to each other and held together 
by the connectors, the corresponding pairs of poWer lines are 
electrically connected. For example, one end of a service 
poWer drop line comprising tWo phase Wires and one ground 
Wire may be attached to the roof of a house. The other end 
of this poWer line may be connected to the holes of one plate 
102. One end of a corresponding set of shorter length phase 
and ground Wires may be attached to the holes of the second 
plate 104, and the other end of these Wires may at attached 
directly to a transformer on the utility pole. The tWo plates 
102, 104 are then placed together, thereby creating an 
electrical connection betWeen the corresponding pairs of 
phase Wires and the ground Wire through the holes of each 
plate 102, 104. 

Dec. 8, 2005 

[0042] Upon the application of a predetermined amount of 
tensional force upon, for example, that portion of the poWer 
line extending to the house, the connectors are designed to 
alloW the plates 102, 104 to separate from each other, 
thereby mechanically and electrically disconnecting the cor 
responding pairs of Wires before any tension on the poWer 
line can damage the transformer, utility pole or the house. In 
essence, upon separation of the plates 102, 104, the service 
drop poWer line Would essentially fall aWay from the utility 
pole to the ground, thereby avoiding any transfer of tension 
to the transformer, utility pole or house. In addition the 
service drop poWer line that falls Would be electrically 
disconnected and, therefore, not electrically charged. Alter 
natively, or in addition, the apparatus 100 could be posi 
tioned closer to the house rather than to the utility pole such 
that the ends of a shorter set of Wires could be attached to a 
house and the second ends of these shorter Wires Would be 
attached to one of the plates. The second plate Would then be 
connected to the longer length of Wires extending from the 
second plate to the utility pole. Further, an apparatus 100 
could be used near the house as Well as the utility pole. 

[0043] FIG. 2 is a top vieW of a plate from the apparatus 
of FIG. 1. It should be appreciated that both plates 102, 104 
are essentially the same. Therefore, the folloWing descrip 
tion With respect to one plate 102 is equally applicable to the 
second plate 104. 

[0044] The plate 102 comprises a body 206 having a 
center position 208 and three extension regions 210, 212, 
214 that are positioned symmetrically about and extend 
radially from the center position 208. In other Words, each 
of the extension regions 210, 212, 214 are equally spaced 
about the perimeter of the body 106. In this embodiment, the 
body 206 has a concave shape betWeen each of the ?rst, 
second, and third extension regions 210, 212, 214. 

[0045] The plate 102 further de?nes three holes 216, 218, 
220. TWo of the holes 214, 216 are positioned in extension 
regions 210, 212 respectively, and are preferably positioned 
betWeen the center position 208 and the perimeter of each 
respective extension region 201, 212 or even more proxi 
mate to the periphery or perimeter of these extension regions 
or the body 206. The third hole 220 is positioned approxi 
mately in the center of the body 206, speci?cally in the 
center position 208. Each of the holes 216, 218, 220 are 
con?gured to receive a conductor, Wire, poWer line or 
ground Wire. Speci?cally, the holes 214, 216 positioned in 
the extension regions 210, 212 are con?gured to receive 
conductor Wires or phase Wires (not shoWn), and the third 
center hole 220 is con?gured to receive a ground Wire (not 
shoWn). 
[0046] More speci?cally, each hole 216, 218, 220 in each 
plate 102, 104 is con?gured to receive an end of a conductor, 
Wire, poWer line or ground Wire. In other Words, the holes 
216, 218, located in the extension regions 210, 212 of one 
plate 102 are each con?gured to each receive the end of one 
of tWo conductors or phase Wires and the center hole 220 of 
one plate 102 is con?gured to receive the end of a ground 
Wire. Similarly, the holes 216, 218, in the extension regions 
210, 212 of the second plate 104 are each con?gured to each 
receive the end of one of tWo other conductors or phase 
Wires and the center ole 220 of the second plate 104 is 
con?gured to receive the end of another ground Wire. The 
plates 102, 104 may then be positioned adjacent to each 




















