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[57] ABSTRACT 

An insulation and oxide piercing connector employa 
ble, for example, for simultaneously interconnecting a 
plurality of insulated or oxide coated electrical con 
ductors such as magnet wire, ?at conductor, or the 
like, and comprising a plurality of selectively con 
toured, multi-surfaced, de?ectable ridges vsuitable 
oriented on at least one interior surface of the connec 
tor and proportioned to engage, pierce, and be 
deflectably locked within the conductors as the con 
nector is crimped thereabout. The ridges may be 
either straight or curved and formed to cross-sec 
tionally de?ne, alternatively, a generally truncated 
right triangle, or selective variations thereof, and may 
be juxtapositionally arranged in either ‘similarly or op 
positely facing groups or pairs. Coupling means may 
be provided for attaching the connector to a further 
connector or support member. 

12 Claims, 16 Drawing Figures 
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CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention is directed to the field of connectors 

and principally to means for electrically joining insu 
lated or oxide coated conductors. 

2. Description of the Prior Art 
Insulation or oxide piercing connectors, according to 

the prior art, and as exempli?ed, for example, in US. 
Pat. No. 3,335,698, isued to J. R. Keller, generally 
comprised a crimpable base member on which was dis 
posed, or formed integral therewith, a series of gener 
ally symmetrically contoured upstanding ribs or protu 
berances arranged merely to pierce the insulation and 
contact the conductive portion of an insulated conduc 
tor as the connector was crimpably engaged there 
about. The integrity of the resulting connection was 
often deterimentally affected by the differential in the 
degree of expansion and contraction between the con 
ductor and the connector in normal use. Where, for ex 
ample, the connection was subjected to alternating 
conductive and nonconductive cycles and the come 
quential heating and cooling resulting therefrom, the 
ribs were permitted to freely expand and contract 
within the simple, transversely disposed pockets 
formed in the conductor, wherein a void or gap would 
be formed between a rib and the portions of the con 
ductor adjacent thereto, resulting in an incomplete or 
defective electrical coupling between the conductor 
and the connector. Additionally, because of the discon 
tinuity of contact between the ribs and the adjacent 
conductor surfaces, the outer surface of the ribs were 
amenable to oxide formation thereon, further detri 
mentally affecting the electrical connection. Prior art 
attempts to correct the aforesaid problems by provid 
ing, for example, deformable lanced protrusions or 
ridges were‘generally unsuccessful in that such lanced 
members would tend to buckle or bend under the 
crimping force applied, prior to their penetration of the 
oftimes extremely tough insulation coating of the insu 
lated conductors. 

SUMMARY OF THE INVENTION 

The invention overcomes the limitations and difficul 
ties noted above with respect to such prior art devices 
by providing an insulation and oxide piercing connec 
tor which is more effective, reliable, and efficient than 
such prior art devices. Extending outwardly from at 
least one interior surface of the connector are a plural 
ity of de?ectable, nonsymmetrically formed multi 
surfaced ridges selectively proportioned to engage, 
pierce, and be de?ected within the conductive portion 
of one or more insulated conductors impaled on the 
ridges upon the application ofa suitable crimping force 
to the connector. The deflection and consequential 
locking of the ridges within the conductor is accom 
plished by selectively proportioning and orienting the 
opposing sides or surfaces of each upstanding ridge so 
as to cause them to be subjected to unequal forces as 
the conductor is forcibly urged thereagainst. The re 
sulting differential force generated thereby causes the 
ridge to be de?ectably reoriented from a substantially 
normal to a generally oblique angular relationship with 
the longitudinal axis of the conductor upon penetra 
tion, resulting in intimate locking engagement therebe 
tween and providing a strong, secure electrical and me 
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2 
chanical connection. The ridges may be juxtaposition 
ally aligned in either similarly or oppositely facing 
groups or pairs and formed either as linear or arcuate 
elements. Each ridge is selectively contoured to pro 
vide a first surface extending generally normal to the 
adjacent interior surface of the connector, a relatively 
short second surface adjoining the first surface and 
forming the top of the ridge, an either planar, arcuate, 
or undulate third surface extending slopingly from the 
second surface towards the adjacent connector interior 
surface, and a fourth surface interconnecting the third 
surface of the ridge and the adjacent connector sur 
face. The connector may be constructed in a variety of 
suitable con?gurations including, for example, a U, H, 
or box form, and may be further provided with cou 
pling means such as an apertured tongue extension or 
the like. It is therefore an object of this invention to 
provide an improved insulation and oxide piercing con 
nector. 

It is another object of this invention to provide a con 
nector for electrically interconnecting two or more in 
sulated conductors. ' 

It is a further object of this invention to provide 
means for effecting interlocking engagement between 
one or more conductors and an electrical connector. 

It is still a further object of this invention to provide 
means, for electrically interconnecting a plurality of un 
stripped magnet wires. 

It is yet another object of this invention to provide a 
connector having means for engaging, piercing, and de 
tlectably locking thereto the conductive portion of one 
or more insulated conductors. 

It is yet a further object of this invention to provide 
a crimpable connector having a plurality of ridges sea 
lectively formed to partially strip the insulation from 
and be de?ectably locked within the conductive por 
tion of one or more insulated conductors. 

Other objects and features of the invention will be 
pointed out in the following description and claims and 
illustrated in the accompanying drawings which dis 
close, by way of example, the principle of the invention V 
and the best mode contemplated for carrying it out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the Drawings 
FIG. 1 is a perspective view of a connector con 

structed in accordance with the concepts of the inven~ 
tion. 

FIG. 2 is a fragmentary perspective view, in section, 
of a portion of the connector of FIG. 1. 
FIG. 3 is a perspective view of the connector of FIG. 

1 showing its coupling to a plurality of insulated con 
ductors. 
FIG. 4 is a fragmentary elevational view, in section, 

of a portion of the connector of FIG. 3 showing the 
manner of engagement of the ridges thereof with the 
conductive portion of one of the conductors. 
FIG. 5 is an enlarged fragmentary elevational view, 

in section, of an embodiment of a ridge of a connector 
constructed ‘in accordance with the concepts of the in 
vention. 
FIGS. 6, 7, 8, 9 and 10 are fragmentary elevational 

views, in section, of further embodiments of ridges of 
connectors constructed in accordance with the con» 
cepts of the invention. 
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FIGS. 1 l and 12 are fragmentary plan views of ridges 
of a connector constructed in accordance with a fur 
ther embodiment of the invention. 
FIG. 13 is a perspective view of a further embodi 

ment of a connector constructed in accordance with 
the concepts of the invention. 
FIG. 14 is a perspective view, with a side wall par 

tially fragmented, of another embodiment of a connec 
tor constructed in accordance with the concepts of the 
invention. 
FIG. 15 is a perspective view of still a further embodi 

ment of a connector constructed in accordance with 
the concepts of the invention. - 

FIG. 16 is a fragmentary elevational view, partly in 
section, showing the locking interengagement of the 
ridges of FIG. 9 with a typical insulated conductor. 
Similar elements are given similar reference charac 

ters in each ‘of the respective drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Turning now to FIGS. 1, 2, 3 and 4 there is shown a 
connector 20 constructed in accordance with the con~ 
cepts of the invention, which may be formed of prefera 
blyelectrically conducting material such as copper, 
aluminum and the commonly employed alloys thereof. 
Although an essentially U-shaped configuration is 
shown in FIG. 1, other suitable con?gurations such as 
those shown, for example, in FIGS. 13, 14 and 15 may 
be readily employed without departing from the spirit 
of the invention. Connector 20 comprises a base mem 
ber 22 folded or otherwise formed in such a manner as 
to provide three generally planar interior surfaces 24, 
26, 28 on which are disposed a plurality of piercing 
means such as ridges 30. As may be more clearly seen 
in FIG. 2, ridges 30 are divided into two groups or se 
ries A and B wherein the ridges 30 of series A are 
aligned in similarly facing disposition complementary 
to the alignment of the similarly facing ridges 30 of se 
ries B, each of the series A and B extending generally 
transversely across the respective interior surfaces 24, 
26 and 28 of base member 22 generally normal to the 
longitudinal axis of connector 20. The alignment of 
ridges 30 with respect to the longitudinal axis of con 
nector20 may, of course, be varied, as necessary or de 
sirable, to effect other suitable con?gurations such as 
those shown, for example, in FIGS. 11 and 12, where 
there is illustrated, respectively, a plurality of ridges 32 
arranged in a V-shaped or herringbone pattern, and a 
plurality of generally concentrically disposed arcuate 
ridges 34. Although the ridges. 30 are shown disposed 
along substantially the entire interior of base member 
22, as de?ned by the surfaces 24, 26, and 28, the ar 
rangement may be appropriately altered or modi?ed 
wherein said ridges 30 are disposed over either a se 
lected portion of, or the entire area encompassed by, 
one or more of the interior surfaces of connector 20 or 
the other embodiments thereof as described hereto 
fore. The ridges may be formed by any one of a number 
of suitable methods such as milling, rolling, stamping or 
skiving, in either one or more appropriate operations, 
to obtain the desired contour. As shown in greater de 
tail in FIG. 2, each ridge 30 comprises, essentially, a 
first surface 36 extending generally normally outwardly 
from the adjacent interior surface, which for purposes 
of illustration, is designated 26, terminating at a first 
edge 38, forming the back of ridge 30. A relatively nar 
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4. 
row second surface 40 extends from the first edge 38 
and terminates at a second edge 42, forming the top of 
ridge 30. A third surface 44, extending slopingly from 
the second edge 42 towards the interior surface 26 and 
away from the first surface 36, forms a major portion 
of the front of ridge 30. Surface 44 terminates at a third 
edge 46 de?ning the upper edge of a fourth surface 48 
interconnecting the third surface 44 and the base mem 
ber interior surface 26. The sloping or inclined third 
surface 44 may be formed substantially ?at, as shown 
in FIG. 2, or may be suitably formed to define a gener 
ally arcuate or undulating configuration, as shown at 50 
and 52 in FIGS. 6 and 7, respectively, each of the 
above-described contours being substantially equally 
effective for the purposes and uses set forth herein. The 
second or top surface 40 may be oriented in generally 
normal planar relationship with the ?rst or back sur 
face 36, as shown in FIG. 2, or may be disposed at an 
oblique angular relationship therewith, an acute angu 
lar relationship being shown at 54 in FIG. 5. The pref 
erably sharp edges 38, 42 of ridges 30 in combination 
with the top surface 40 de?ned thereby serve to pro 
vide a piercing surface adequately proportioned to en 
able the ridges 30 to penetrate the relatively tough in 
sulation layer on conductors coated or covered with in 
sulating materials such as Teflon, nylon, baked enamel, 
or the like. Referring now particularly to FIG. 3, the 
connector 20 is shown engaged about a plurality of in 
sulated conductors 56 as by crimping or otherwise sub 
jecting the connector 20 to a suitably oriented com 
pressive force to effect a tight closure about the con 
ductors 56. The conductors 56 are thus forced against 
the ridges 30, causing said ridges 30 to penetrate the 
outer insulation layer 58 of the conductors 56 and ex 
tend into the conductive portion 60 thereof, as is shown 
in greater detail in FIG. 4. The sloping or inclined sur 
face 44 of ridges 30 is consequently subjected to an off- ' 
set face tending to bend or de?ect the ridges generally 
down towards the interior surface 26 substantially as 
shown, to advantageously effect a secure, locking,- me 
chanical and electrical intercoupling between the 
ridges 30 and conductors 56. The wedge-like piercing 
action of the ridges 30, in combination with the de?ec 
tion thereof, causes a slight elongation of the conduc 
tors 56 wherein a portion of conductors 56 displaced 
by the ridges 30 is urged into an adjacent pocket 62 
which is selectively proportioned to accommodate the 
displaced material. The pockets 62 also serve to pro 
vide a chamber in which conductive material 60 of con 
ductors 56 may expand and contract as the connection 
is subjected to alternating heating and cooling cycles, 
thus preserving the positive electrical contact initially 
established therebetween. The enlarged pocket 64 in 
terposed between the two oppositely facing groups A 
and B of ridges 30 serves‘to accommodate that portion 
66 of the conductors 56 displaced by the de?ection of 
the immediately adjacent oppositely facing ridges 30 in 
a manner similar to that described above with respect 
to pockets 62. The degree of penetration and subse 
quent de?ection of the ridges 30 may be selectively 
controlled by modifying the shape and angular disposi 
tion of the third or sloping surface 44 as shown, for ex 
ample, at 50 and 52 in FIGS. 6 and 7, respectively. The 
embodiment illustrated in'FIG. 6 comprises a generally 
concave third surface 50 providing a more sharply de 
?ned ridge 68 useful for effecting greater penetration 
of, and deflection within, the associated conductors 
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where necessary‘ or desirable. A combination of the 
properties of a generally planar and a generally con 
cave third surface may be obtained by utilizing the un~ 
dulating formed surface 52 shown in FIG. 7. 
Referring now to FIGS. 8 and 9 there are shown 

other arrangements of the ridges 30 of a connector 
constructed in accordance with the concepts of the in- t 

' vention. As shown in FIG. 8, the orinetation of the two 
groups A and B of the ridges 30 of FIG. 2 may be re 
versed wherein the oppositely facing third surfaces 44 
of one group face towards the third surfaces 44 of the 
other. Or, alternatively, as shown in FIG. 9, the ridges 
30 may be disposed in oppositely facing pairs, either in 
the orientation shown wherein the ?rst surfaces 36 are 
arranged in essentially spaced, back-to-back alignment, 
or in a reversed orientation (not shown) wherein the 
third surfaces 44 of adjacent pairs are arranged in 
spaced, facing relationship. The manner of conductor 
penetration and ridge de?ection of the arrangement 
shown in FIG. 9 is shown in detail, in FIG. 16. As illus 
trated, each pair of ridges 30 are caused to penetrate 
the conductor 56 and be de?ected towards one an 
other, thereby encapturing a series of portions such as 
68 of the conductor 56 therebetween in a tong-like grip 
to provide a plurality of unique, interlocked elements, 
further advantageously enhancing, the electrical and 
mechanical connection so formed. It will of course be 
readily apparent to those skilled in the art that any one 
or a combination of the ridge shapes illustrated in 
FIGS. 5, 6 and 7 and described heretofore may be 
readily employed in a similar manner without departing 
from the spirit of the invention. Where there, is pro-' 
vided a pair of back-to-back interior surfaces such as 
68, 70 (FIG. 10) pursuant to an embodiment of a con 
nector such as 72 (FIG. 14), the ridges 30, or any of the 
aforementioned variations thereof, may be disposed on 
at least a portion of either one or both such surfaces 68, 
70, generally as shown in FIG. 10. 
Turning now to FIGS. 13, 14 and 15, there are shown 

various embodiments of connectors constructed in ac 
cordance with the concepts of the invention. In FIG. 
13, an apertured tongue portion 74 is shown attached 
to a U-shaped ferrule portion 76 of a connector 78 to 

- facilitate the coupling thereof to a terminal board or 
other support member (not shown). The ridges 30, 
shown disposed over substantially the entire interior 
surfaces of the ferrule portion 76, may, of course, be 
suitably provided on selective portions thereof. The 
double-compartment, box-like, con?guration of the 
connector 72 illustrated in FIG. 14 may be advanta 
geously employed to effect a secure mechanical and 
electrical coupling between at least two insulated ?at 
conductors (not shown). In FIG. 15 there is shown a 
further embodiment ‘of a connector 80 comprising a 
plurality of ridges 82 extending transversely across the 
interior surface 88 of one of a pair of hingedly coupled 
arms 84, 86 arranged to receive therebetween and for 
engagement therewith, one or more conductors such as 
90 insertable through an aperture 92 formed within the 
junction 94 of said arms 84, 86. Extending outwardly 
from each of the respective arms 84, 86 is an apertured 
tongue 94, 96, arranged to accommodate a threaded 
bolt or other fastening device (not shown) for main 
taining the arms 84, 86 in closed relationship about the 
‘conductors 90 after crimping, permitting further con 
ductors such as 90 to be connected thereto at will, or 
permitting one or more of the conductors 90 initially 
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coupled thereto to be removed in a subsequent opera 
tion, while maintaining the integrity of the initial con 
nection. ’ 

The embodiments of the invention in which an exclu 
sive property or privilege is claimed are de?ned as fol 
lows: 

1. An insulation and oxide piercing electrical connec 
tor comprising: a base member having at least one inte 
rior surface; and at least a ?rst and second series of 
generally spaced, elongated upstanding ridges disposed 
on at least a portion of said interior surface; said first 
series of said ridges being arranged in similarly facing 
disposition in a ?rst orientation and said second series 
of said ridges being arranged in similarly facing disposi 
tion in a second orientation opposite to said ?rst orien 
tation; each of said ridges being at least partially de 
fined by a first surface extending outwardly from said 
interior surface generally normal to the plane thereof 
and terminating at a first edge, a second surface ex 
tending from said ?rst edge of said ?rst surface a first 
predetermined distance and terminating in a second 
edge, said second surface forming the top of said ridge, 
a third surface extending slopingly from said second 
edge away from said ?rst surface and towards said inte 
rior surface a second predetermined distance and ter-‘ 
minating at a third edge and a fourth surface extending 
between and interconnecting said third edge and said 
interior surface, said ridges being proportioned to en 
gage, pierce and be’ deflected within the conductive 

7 portion of an insulated conductor disposed thereover 
as said conductor is crimpably engaged about such con 
ductor. 

2. A connector as de?ned in claim 1 wherein said 
base member is formed of electrically conductive mate 
rial. ‘ 

3. A connector as de?ned in claim 1 wherein said 
base member comprises at least two interior surfaces 
and said ridges are disposed on at least a portion of 
each of said interior surfaces. 

4. A connector as de?ned in claim 1 wherein at least 
some of said ridges are aligned substantially transverse 
to the longitudinal axis of said conductor. 

5. A connector as de?ned in claim 1 wherein at least 
some of said ridges are generally arcuately formed. 

6. A connector as de?ned in claim 1 wherein said 
third surface is generally. planar. 

7. A connector as de?ned in claim 1 wherein said 
second series of ridges is oriented in generally oblique 
angular relationship with said ?rst series of ridges. 

8. A connector as de?ned in claim 1 further compris 
ing means for coupling said connector to‘ a further 
member. > ' 

9. A connector as defined in claim 8 wherein said 
coupling means comprises a selectively formed protru 
sion extending outwardly from said base member. 

10. An insulation and oxide piercing electrical con_ 
nector comprising: a base member having at least one 
interior surface; and a plurality of generally spaced, 
elongated upstanding ridges disposed on at least a por— 
tion of said interior surface; each of said ridges being 
at least partially de?ned by a ?rst surface extending 
outwardly from said interior surface generally normal 
to the plane thereof and terminating at a ?rst edge, a 
second surface extending from said ?rst edge of said 
?rst surface a ?rst predetermined distance and termi 
nating in a second edge, said second surface forming 
the top of said ridge, a third surface extending slopingly 
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from said second edge away from said first surface and 
towards said interior surface a second predetermined 
distance and terminating at a third edge and a fourth 
surface extending between and interconnecting said 
third edge and said interior surface, said ridges being 
proportioned to engage, pierce and be de?ected within 
the‘conductive portion of an insulated conductor dis 
posed thereover as said connector is crimpably en 
gaged about‘ such conductor, said third surface of at 
least some of said ridges extending generally arcuately 
between said second edge and said third edge thereof. 

11. ‘An insulation and oxide piercing electrical con 
nector comprising: a base member having at least one 
interior surface; and a plurality of generally spaced, 
elongate upstanding ridges disposed on at least a por 
tion of said interior surface; each of said ridges being 
at least partially de?ned by a ?rst surface extending 
outwardly from said interior surface generally normal 
to the plane thereof and terminating at a ?rst edge, a 
second surface extending from said ?rst edge of said 
first surface a ?rst predetermined distance and termi 
nating in a second edge, said second surface forming 
the top of said ridge, a third surface extending slopingly 
from said second edge away from said ?rst surface and 
towards said interior surface a second predetermined 
distance and terminating at a third edge and a fourth 
surface extending between and interconnecting said 
third edge and said interior surface, said ridges being 
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8 
proportioned to engage, pierce and be deflected within 
the conductive portion of an insulated conductor dis 
posed thereover as said connector is crimpably en 
gaged about such conductor, said third surface of at 
least some of said ridges being generally undulate. 

12. An insulation and oxide piercing electrical con 
nector comprising: a base member having at least one 
interior surface; and a plurality of generally spaced, 
elongated upstanding ridges disposed on at least a por 
tion of said interior surface; each of said ridges being 
at least partially de?ned by a ?rst surface extending 
outwardly from said interior surface generally normal 
to the plane thereof and terminating at a ?rst edge, a 
second surface extending from said ?rst edge of said 
first surface a ?rst predetermined distance and termi 
nating in a second edge, said second surface forming 
the top of said ridge, a third surface extending slopingly 
from said second edge away from said ?rst surface and 
towards said interior surface a second predetermined 
distance and terminating at a third edge and a fourth 
surface extending between and interconnecting said 
third edge and said interior surface, said ridges being 
proportioned to engage, pierce and be de?ected within 
the conductive portion of an insulated conductor dis 
posed thereover as said conductor is ‘crimpably en 
gaged about such conductor, said plurality of ridges 
being arranged in generally oppositely facing pairs. 

* * * * * ' 


