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(57) ABSTRACT 

(76) Inventor: Mike Vernica, Whittier, CA (US) A ground fitting allows simplified electrical connection 
Correspondence Address: between a ground wire carried in a metal sheathing, and a 
WERE & GREEN ground point Such as a water pipe or ground rod. The metal 
8244 PAINTERAVE sheathing is cut and separated and a short length of ground 
WHTTER CA 90 602 (US) wire is exposed. The ground wire is inserted laterally into a 

9 wire clamp portion of the ground fitting, and opposingends of 
the metal sheathing carrying the ground wire are inserted 

(21) Appl. No.: 12/397,161 longitudinally under clamping plates on opposite sides of the 
1-1. ground fitting. A ground Screw is tightened against the ground 

(22) Filed: Mar. 3, 2009 wire to hold the ground wire in the ground fitting and plate 
O O screws securing the clamping plates are tightened to secure 

Publication Classification the sheathing between the clamping plates and clamp seats. 
(51) Int. Cl. Ridges may be provided on one or both of the clamping plates 

HOIR 4/66 (2006.01) and the clamp seat to engage a spiral exterior Surface of the 
B23P 19/00 (2006.01) metal sheathing. 
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MIDPOINT CABLE ELECTRICAL GROUND 
CLAMP 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to electrical grounding 
and bonding, and more particularly to a ground fitting for 
easily grounding or bonding a ground wire carried in spiral 
metal sheathing (e.g., an armored cable) at a midpoint along 
the length of the sheathed cable. 
0002 Ground wires frequently require protection from 
damage. The ground wire is generally a heavy gauge wire, for 
example eight gauge, six gauge, or four gauge, and may be 
Stranded or Solid, and is generally uninsulated. A common 
method for protecting a ground wire is to carry the ground 
wire in a spiral metal sheathing (e.g., armored cable), thereby 
creating an armored ground wire. Such spiral metal sheathing 
provides the desired protection to the ground wire. 
0003. It is often necessary to connect the ground wire to a 
ground member (or ground point) Such as a water pipe or 
ground rod, positioned at a point along the length of the 
armored cable (i.e., not at an end). Unfortunately, the spiral 
metal sheathing may frustrate or complicate attempts to elec 
trically connect to the ground wire. To accomplish this con 
nection, the protective metal sheathing must be cut to expose 
the ground wire. The sheathing on one side of the cut must be 
removed and the ground wire threaded through a ground 
fitting attached to the ground member. Then, the sheathing 
must be replaced over the ground wire. This can be a difficult 
task, especially if a long length of sheathing has been 
removed. 
0004 Further, known fittings for grounding and bonding 
armored ground wires do not sufficiently grasp ends of the 
metal sheathing to meet code requirements. 
0005. Therefore, a need remains for a ground fitting (or 
clamp) and method of use which simplifies connecting a 
ground wire carried in a metal sheathing, to a ground point 
along a length of sheathed ground wire. The ground fitting 
must further secure the ends of the metal sheathing suffi 
ciently to meet code requirements. 

BRIEF SUMMARY OF THE INVENTION 

0006. The present invention addresses the above and other 
needs by providing a ground fitting (or clamp) which allows 
simplified electrical connection between a ground wire car 
ried in a metal sheathing, and a ground point Such as a water 
pipe or ground rod. The metal sheathing is cut and separated 
and a short length of ground wire is exposed. The ground wire 
is inserted laterally into a wire clamp portion of the ground 
fitting, and opposing ends of the metal sheathing carrying the 
ground wire are inserted longitudinally under clamping plates 
on opposite sides of the ground fitting. A ground screw is 
tightened against the ground wire to hold the ground wire in 
the ground fitting and plate Screws securing the clamping 
plates are tightened to secure the sheathing under the clamp 
ing plates. 
0007. In accordance with one aspect of the invention, there 

is provided a midpoint ground fitting. The ground fitting 
includes an armored ground wire grasping portion and a 
ground point grasping portion. The armored ground wire 
grasping portion includes a first armored cable entry, a first 
armored cable clamp, a second armored cable entry opposite 
the first armored cable entry, a second armored cable clamp, 
a ground cable passage, a ground cable mouth, and a ground 

Sep. 9, 2010 

wire screw. The first armored cable clamp comprises a first 
clamp seat facing a first clamping plate for sandwiching a first 
armored cable end inserted into the first armored cable entry. 
The first clamp seat and the first clamping plate include inte 
rior concave dished portions including interior ridges for 
engaging an exterior spiral Surface of the armored cable to 
retain the first armored cables end in the first armored cable 
entry. Similarly, the second armored cable clamp comprises a 
second clamp seat facing a second clamping plate for sand 
wiching a second armored cable end inserted into the second 
armored cable entry. The second clamp seat and the second 
clamping plate including interior concave dished portions 
including interior ridges for engaging the exterior spiral Sur 
face of the armored cable to retain the second armored cable 
end in the second armored cable entry. The ground wire 
passage between the first armored cable entry and the second 
armored cable entry provides for passage of the ground wire 
through the sheathed ground wire grasping portion. The 
ground wire mouth opens into the ground wire passage for 
allowing lateral inserting of the ground wire into the ground 
wire passage. The ground wire Screw intersects the ground 
wire passage between the armored cable entries and is 
approximately perpendicular to the ground wire passage to 
intersect and thereby clamp the ground wire in the sheathed 
ground wire grasping portion. The ground point grasping 
portion is electrically connected to the cable grasping portion 
and is adapted to electrically connect to a ground point. 
0008. In accordance with another aspect of the invention, 
there is provided a method for adding a midpoint ground point 
connection to an armored ground wire. The method includes 
cutting through a metal armored cable sheath Surrounding a 
ground wire to form a first armored cable end and an opposing 
second armored cable end without any substantial cutting into 
the ground cable, separating the two armored cable ends to 
expose a short length of the ground wire, laterally inserting 
the exposed ground wire through a ground cable mouth of a 
ground fitting into a ground cable passage through the ground 
fitting, tightening a ground wire clamp to grip the ground wire 
in place in the ground wire passage, inserting the opposing 
armored cable ends into armored cable entries at opposite 
ends of the ground fitting and into armored cable clamps, 
tightening the armored cable clamps to grip the armored cable 
ends and connecting the ground fitting to a ground point. 
Tightening a ground wire clamp may comprise tightening a 
ground wire screw against the ground wire, wherein the 
ground wire screw is approximately centered on the ground 
wire passage and advances against the ground wire in a direc 
tion approximately perpendicular to the ground cable pas 
sage. Tightening the armored cable clamps may comprise 
tightening clamping plates to Sandwich the armored cable 
ends between concave dished portions of the clamping plates 
and clamp seats and intersecting at least one ridge on the 
concave dish portions with exterior spiral surfaces of each of 
the armored cable ends to retain the armored cable ends in the 
armored cable entries. In one embodiment, ridges are pro 
vided on both the clamping plate and clamp seat to further 
secure the ends of the metal sheathing sufficiently to meet 
code requirements. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0009. The above and other aspects, features and advan 
tages of the present invention will be more apparent from the 
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following more particular description thereof, presented in 
conjunction with the following drawings wherein: 
0010 FIG. 1 is an armored ground wire suitable for use 
with the present invention. 
0011 FIG. 2A is a side view of a ground fitting according 
to the present invention connecting a sheathed ground wire to 
a ground point. 
0012 FIG. 2B is an end view of the ground fitting accord 
ing to the present invention connecting the sheathed ground 
wire to the ground point. 
0013 FIG. 2C is a top view of the ground fitting according 
to the present invention connecting the sheathed ground wire 
to the ground point. 
0014 FIG.3 is a cross-sectional view taken along line 3-3 
of FIG. 2C of the ground fitting according to the present 
invention with the sheathed ground wire held in a cable grasp 
ing member, of the ground fitting, according to the present 
invention. 
0015 FIG. 4A is a side view of the ground fitting alone. 
0016 FIG. 4B is an end view of the ground fitting alone. 
0017 FIG. 4C is a top view of the ground fitting alone. 
0018 FIG.5A is a side view of the cable grasping member 
according to the present invention. 
0019 FIG. 5B is an end view of the cable grasping mem 
ber according to the present invention. 
0020 FIG. 5C is a top view of the second clamp half 
according to the present invention. 
0021 FIG. 6A is a top view of a clamping plate according 
to the present invention for holding the sheathing. 
0022 FIG. 6B is a side view of the clamping plate accord 
ing to the present invention. 
0023 FIG. 7 is a cross-sectional view of the clamping 
plate according to the present invention taken along line 7-7 
of FIG. 6A. 
0024 Corresponding reference characters indicate corre 
sponding components throughout the several views of the 
drawings. 

DETAILED DESCRIPTION OF THE INVENTION 

0025. The following description is of the best mode pres 
ently contemplated for carrying out the invention. This 
description is not to be taken in a limiting sense, but is made 
merely for the purpose of describing one or more preferred 
embodiments of the invention. The scope of the invention 
should be determined with reference to the claims. 
0026. An armored (or sheathed) ground wire 30 suitable 
for use with the present invention is shown in FIG. 1. The 
armored ground wire 30 is generally protected by an armored 
cable 32 formed from a metal spiral allowing flexing while 
protecting the ground wire 34 inside the armored cable 32. 
Unfortunately, making a midpoint ground using known fit 
tings requires the armored cable 32 be cut to expose an 
armored cable end 32a and the ground wire 34. The armored 
cable 32 on one side of the cut must be removed and the 
ground wire 34 threaded through a ground fitting attached to 
the ground member. Then, the armored cable 32 must be 
replaced over the ground wire 34. This can be a difficult task, 
especially if a long length of armored cable 32 has been 
removed. 
0027. A side view of a ground fitting 10 (see FIG. 4A-4C) 
according to the present invention connecting an armored 
ground wire 30 to a ground point 16 is shown in FIG. 2A, an 
end view of the ground fitting 10 connecting the armored 
ground wire to the ground point is shown in FIG. 2B, a top 
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view of the ground fitting 10 connecting the armored ground 
wire to the ground point is shown in FIG. 2C, and a cross 
sectional view taken along line 3-3 of FIG. 2C of the ground 
fitting according to the present invention with the sheathed 
ground wire held in a cable grasping member, of the ground 
fitting is shown in FIG. 3. The ground wire 34 resides in a 
ground wire passage 36 (see FIG. 4B) passing through the 
armored ground wire grasping portion 12. A ground wire 
screw 18 is advanced against the ground wire 34 to grip the 
ground wire 34. The ground wire screw 18 is preferably 
approximately centered in the armored ground wire grasping 
portion 12 and approximately perpendicular to the ground 
wire passage 36. 
0028. The armored cable 32 is cut to expose a portion of 
the ground wire 34 which is laterally inserted into the ground 
wire passage 36 through the mouth 40. The armored cable 
ends 32a are inserted into armored cable entries 21 and sand 
wiched in an armored cable clamp formed between clamp 
seats 23 and clamping plates 20. The screw 18 is tightened 
against the exposed ground wire 34 and Screws 22 are used to 
tighten the clamping plate 20 against the armored cable 32 to 
hold the armored cable 32. The screws 22 are preferable 
10-24 stainless steel screws. 
0029. The ground point 16 is commonly a pipe or ground 
rod. The pipe or ground rod 16 is held between a bottom 
Surface of the armored ground wire grasping portion 12 and a 
ground point plate 14 for sandwiching the pipe or ground rod 
16. Screws 24 are tightened to clamp the pipe or ground rod 
16. 

0030. A side view of the ground fitting 10 alone is shown 
in FIG. 4A, an end view of the ground fitting 10 alone is 
shown in FIG. 4B, and a top view of the ground fitting 10 
alone is shown in FIG. 4C. The ground wire passage 36 is 
provided for the ground wire 34. 
0031. A side view of the cable grasping member 12 
according to the present invention is shown in FIG.5A, an end 
view of the cable grasping member 12 is shown in FIG. 5B, 
and a top view of the cable grasping member 12 is shown in 
FIG.5C. A ground wire mouth 40 allows the ground wire 34 
to be inserted laterally into the ground wire passage 36, 
thereby eliminating the need to thread the ground wire 
through known ground fittings. The clamp seats 23 preferably 
include interior concave dished portions including interior 
ridges 44 for engaging an exterior spiral Surface of the 
armored cable 32 to retain the armored cable ends in the 
armored cable entry 21 (see FIG. 3). The ridges 44 preferably 
are a pair of two short offset clamp seat ridges 44 in opposite 
corners of the concave dished clamp seat 23 for engaging the 
exterior spiral surface of the armored cable 32. 
0032. A top view of a clamping plate 20 according to the 
present invention for holding the armored cable 32 is shown 
in FIG. 6A, a side view of the clamping plate 20 is shown in 
FIG. 6B, and a cross-sectional view of the clamping plate 20 
taken along line 7-7 of FIG. 6A is shown in FIG. 7. The clamp 
plate 20 includes concave dished portions facing the clamp 
seats 23 and each clamp plate 20 includes a shallow ridge 20a 
inside the concave dished portion turned slightly away from 
the direction of the ground wire passage 35 and approxi 
mately aligned with an exterior spiral Surface of the armored 
cable 32 for engaging the exterior spiral Surface of the 
armored cable to retain the armored cables ends in the 
armored cable entries. Previous apparatus for clamping 
armored cable ends has failed to meet new electrical require 
ments requiring, for example, the clamping to hold under 50 
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pounds of tension. The combined ridges 20a and 44 signifi 
cantly increase the force required to pull the armored cable 32 
out of the ground fitting 10 thereby meeting the new require 
ments. The ridges extend approximately 0.035 inches from 
the concave dished Surface to engage the armored cable. 
0033. The screws 18 and 24 and the clamping plates 20 are 
preferably Zinc coated steel, and more preferably have an 
approximately 0.001 inch thick Zinc coating. The ground wire 
grasping portion 12 and the ground point plate 14 are prefer 
ably made of a copper alloy and are more preferably approxi 
mately 80 percent copper. 
0034. While the invention herein disclosed has been 
described by means of specific embodiments and applications 
thereof, numerous modifications and variations could be 
made thereto by those skilled in the art without departing 
from the scope of the invention set forth in the claims. 

I claim: 
1. A ground fitting comprising: 
a sheathed ground wire grasping portion comprising: 

a first armored cable entry; 
a first armored cable clamp for grasping a first armored 

cable end inserted into the first armored cable entry; 
a second armored cable entry opposite the first armored 

cable entry; 
a second armored cable clamp for grasping a second 

armored cable end inserted into the second armored 
cable entry; 

a ground wire passage between the first armored cable 
entry and the second armored cable entry for passage 
of the ground wire through the sheathed ground wire 
grasping portion; 

A ground wire mouth allowing lateral insertion of the 
ground wire into the ground wire passage; 

a ground wire clamp between the first armored cable 
entry and the second armored cable entry for grasping 
the ground wire; and 

a ground point grasping portion electrically connected to 
the cable grasping portion and adapted to electrically 
connect to a ground point. 

2. The ground fitting of claim 1, wherein the ground wire 
mouth opens to the side of the sheathed ground wire grasping 
portion. 

3. The ground fitting of claim 1, wherein the ground point 
is a pipe and the pipe and the ground wire passage are Sub 
stantially co-axial. 

4. The ground fitting of claim 1, wherein the ground point 
is a ground rod and the ground rod and the ground wire 
passage are Substantially co-axial. 

5. The ground fitting of claim 1, wherein: 
ground wire clamp comprises a ground wire Screw, the 

ground wire Screw intersects the ground wire passage 
approximately perpendicular to the ground wire passage 
and approximately laterally centered on the ground wire 
passage to intersect and thereby clamp the ground wire 
in the sheathed ground wire grasping portion. 

6. The ground fitting of claim 1, wherein each armored 
cable clamp comprises a clamp seat and a clamping plate for 
sandwiching the armored cable ends to secure the armored 
cable ends in the sheathed ground wire grasping portion. 

7. The ground fitting of claim 6, wherein the clamp seats 
include a clamp seat ridge facing the armored cable for engag 
ing the armored cable ends to secure the armored cable ends 
in the sheathed ground wire grasping portion. 
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8. The ground fitting of claim 7, wherein the clamp seats 
comprise a concave dished portion of the armored cable entry 
facing the clamping plates and the clamp seat ridge comprises 
two short offset clamp seat ridges in opposite corners of the 
concave dished clamp seat for engaging an exterior spiral 
surface of the armored cable to retain the armored cables ends 
in the armored cable entries. 

9. The ground fitting of claim 6, wherein the clamping 
plates include a plate ridge for engaging the armored cable 
ends to secure the armored cable ends in the sheathed ground 
wire grasping portion. 

10. The ground fitting of claim 9, wherein the clamping 
plates include a concave dished portion facing the clamp seats 
and the plate ridges comprise shallow ridges inside the con 
cave dished portion turned slightly away from the direction of 
the ground wire passage and approximately aligned with an 
exterior spiral Surface of the armored cable for engaging the 
exterior spiral surface of the armored cable to retain the 
armored cables ends in the armored cable entries. 

11. The ground fitting of claim 1, wherein the ground point 
grasping portion comprises a bottom Surface of the sheathed 
ground wire grasping portion and a ground point plate for 
sandwiching the ground point. 

12. A ground fitting comprising: 
an armored ground wire grasping portion comprising: 

a first armored cable entry; 
a first armored cable clamp comprising a first clamp seat 

facing a first clamping plate for sandwiching a first 
armored cable end inserted into the first armored 
cable entry, the first clamp seat and the first clamping 
plate including interior concave dished portions 
including interior ridges for engaging an exterior spi 
ral surface of the armored cable to retain the first 
armored cables end in the first armored cable entry; 

a second armored cable entry opposite the first armored 
cable entry; 

a second armored cable clamp comprising a second 
clamp seat facing a second clamping plate for sand 
wiching a second armored cable end inserted into the 
second armored cable entry, the second clamp seat 
and the second clamping plate including interior con 
cave dished portions including interior ridges for 
engaging the exterior spiral Surface of the armored 
cable to retain the second armored cables end in the 
second armored cable entry; 

a ground wire passage between the first armored cable 
entry and the second armored cable entry for passage 
of the ground wire through the sheathed ground wire 
grasping portion; 

a ground wire mouth opening the ground wire passage 
for allowing lateral inserting of the ground wire into 
the ground wire passage; and 

a ground wire Screw intersecting the ground wire pas 
sage between the armored cable entries and approxi 
mately perpendicular to the ground wire passage and 
approximately laterally centered on the ground wire 
passage to intersect and thereby clamp the ground 
wire in the sheathed ground wire grasping portion; 
and 

a ground point grasping portion electrically connected to 
the cable grasping portion and adapted to electrically 
connect to a ground point. 

13. A method for adding a midpoint ground point connec 
tion to an armored ground wire, the method comprising: 
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cutting through a metal armored cable sheath Surrounding 
a ground wire to form a first armored cable end and an 
opposing second armored cable end; 

separating the two armored cable ends to expose a short 
length of the ground wire; 

laterally inserting the exposed ground wire through a 
ground cable mouth of a ground fitting into a ground 
cable passage through the ground fitting; 

tightening a ground wire clamp to grip the ground wire in 
place in the ground wire passage; 

inserting the opposing armored cable ends into armored 
cable entries at opposite ends of the ground fitting and 
into armored cable clamps; 

tightening the armored cable clamps to grip the armored 
cable ends; and 

connecting the ground fitting to a ground point. 
14. The method of claim 13, wherein tightening a ground 

wire clamp comprises tightening a ground wire screw against 
the ground wire, wherein the ground wire screw is approxi 
mately centered on the ground wire passage and advances 
against the ground wire in a direction approximately perpen 
dicular to the ground cable passage. 

15. The method of claim 13, wherein tightening the 
armored cable clamps comprises tightening clamping plates 
to Sandwich the armored cable ends between the clamping 
plates and clamp seats. 

16. The method of claim 15, wherein tightening clamping 
plates to sandwich the armored cable ends between the 
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clamping plates and clamp seats comprises tightening stain 
less steel screws securing the clamping plates to Sandwich the 
armored cable ends between the clamping plates and clamp 
Seats 

17. The method of claim 15, wherein tightening the 
armored cable clamps comprises tightening clamping plates 
to sandwich the armored cable ends between concave dished 
portions of the clamping plates and clamp seats and intersect 
ing at least one ridge on the concave dish portions with 
exterior spiral surfaces of each of the armored cable ends to 
retain the armored cable ends in the armored cable entries. 

18. The method of claim 17, wherein tightening the 
armored cable clamps comprises tightening clamping plates 
to sandwich the armored cable ends between concave dished 
portions of the clamping plates and clamp seats and intersect 
ing at least one ridge on the concave dish portions of the 
clamp seats and at least one ridge on the concave dish portions 
of the clamping plates with the exterior spiral Surfaces of each 
of the armored cable ends to retain the armored cable ends in 
the armored cable entries. 

19. The method of claim 13 connecting the ground fitting to 
a ground point comprises connecting the ground fitting to a 
pipe at any point in the method. 

20. The method of claim 13 connecting the ground fitting to 
a ground point comprises connecting the ground fitting to a 
ground rod at any point in the method. 

c c c c c 


