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57) ABSTRACT 

An electrical connector including a plug and recepta 
cle member comprising a plurality of annular cylinders 
coaxially and telescopically interdisposed over one an 
other. A plurality of flat electrical contacts are dis 
posed in grooves provided in the cylinders parallel to 
the longitudinal axis of the plug and receptacle mem 
bers for interconnecting a plurality of electrical con 
ductors. Retaining members are integrally formed in 
the grooves to prevent axial movement of the flat 
contacts in the plug and receptacle members, and 
each of the contacts is provided with a V-shaped por 
tion near its free end which interengages with a corre 
sponding portion of mating contacts of the connector 
to prevent disengagement of the plug from the recep 
tacle. The cylinders which form the plug and recepta 
cle members may also be provided with a plurality of 
radially outwardly extending rib members having 
semi-circular projections integrally formed thereon 
which are received in correspondingly shaped recesses 
on the internal surfaces of the cylinders to prevent cir 
cular movement of the cylinders with respect to each 
other. 

4 Claims, 10 Drawing Figures 
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ELECTRICAL CONNECTOR WITH MODULAR 
GROOWES 

The present invention relates to electrical connec 
tors, and in particular, to a multi-level multi-contact 
electrical connector for interconnecting a plurality of 
electrical conductors disposed in a cable, harness or 
the like. 

In conventional electrical connectors, the apertures 
formed therein through which the contacts of the con 
nector are disposed are completely enclosed by the 
electrical insulation comprising the connector. The 
shape of the apertures in the connector is limited by 
molding techniques, and the apertures retain the elec 
trical contacts therein only in directions which are per 
pendicular to the longitudinal axes of the contacts. In 
some connectors, the contacts may be restrained from 
movement in one axial direction, but this entails the ad 
dition of retaining parts to the connector. Furthermore, 
conventional electrical connector contacts define the 
shape and location of the grooves in the connector and 
are supported only at their ends, and a precision made 
conventional electrical connector is manufactured only 
at a considerably higher manufacturing cost than other 
connectors, so that their use is limited to special appli 
cations where the higher cost can be justified by the ap 
plication. 
Accordingly, the present invention provides an elec 

trical connector which overcomes the disadvantages of 
conventional electrical connectors. The connector 
comprises a plug member and a receptacle member, 
each consisting of a plurality of annular-shaped cylin 
ders of different diameters disposed coaxially and tele 
scopically over each other and arranged in order of de 
creasing diameter in a pyramid shape. One surface of 
each of the cylinders is provided with a plurality of 
grooves for receiving electrical contacts and securing 
them parallel to the longitudinal axis of the plug and re 
ceptacle members. The cylinders are constructed of 
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electrical insulation material, and each of the contacts 40 
secured in the plug and receptacle members are sepa 
rated from adjacent contacts by the cylinders. The 
electrical contacts also have a V-shaped section for en 
gaging a correspondingly shaped section of another op 
positely disposed electrical contact when the plug 
member is inserted into the receptacle member. The 
V-shaped sections interengage, and secure the plug and 
receptacle members together to prevent accidental dis 
engaging of the plug and receptacle members. Each of 
the contacts are secured in the grooves provided in the 
cylinders by adjacent cylinders disposed over the ends 
of the contacts. 
With the design of the electrical connector of the 

present invention, it is possible to mold the components 
of the connector which secure the electrical contacts 
therein as an integral part of the grooves provided in 
the cylinders. Separate retaining parts are, thus, unnec 
essary. With the disclosed design, it is also possible to 
construct the connectors so that only a small portion of 
the length of the electrical contacts are secured within 
the plug or receptacle members, with the remaining 
portion of the contacts being free to deflect or bend 
within the space provided in the grooves. The construc 
tion of the tool to produce the connector of the present 
invention also prevents any uncontrolled bending or 
dislocation of the parts of the connector subjected to 
non-symmetrical pressures created by the flow of mol 
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2 
ten material during the molding operation. Stress dis 
tortion which occurs during the cooling process is also 
minimized. 

It is, therefore, an object of the present invention to 
provide an electrical connector in which the electrical 
contacts thereof cannot move axially in the connector. 

It is a further object of the present invention to pro 
vide an electrical connector whose electrical perform 
ance capabilities are not restricted by tool design and 
molding technique limitations. 

It is a further object of the present invention to pro 
vide an electrical connector which is simple in design, 
easy to manufacture and efficient and reliable in opera 
tion. 
Other objects and features of the present invention 

will become apparent from the following detailed de 
scription taken in connection with the accompanying 
drawings which disclose the embodiments of the inven 
tion. It is to be understood, however, that the drawings 
are designed for the purpose of illustration only, and 
are not intended as a definition of the limits and scope 
of the invention. 

In the drawings, wherein similar reference numerals 
denote similar elements throughout the several views: 

FIG. 1 is a front perspective view of the plug member 
of an electrical connector constructed in accordance 
with the present invention; 
FIG. 2 is a cross-sectional side view of the plug mem 

ber of the electrical connector, taken along section 
10-0 of FIG. 1; 
FIG. 3 is a cross-sectional side view of a receptacle 

member for an electrical connector constructed in ac 
cordance with the present invention; 
FIG. 4 is a partial, exploded perspective view of an 

electrical contact of the plug member shown in FIG. 2; 

FIG. 5 is an exploded, partial perspective view of an 
electrical contact of the receptacle member shown in 
FIG. 3; 
FIG. 6 is a cross-sectional side view of another em 

bodiment of an electrical connector constructed in ac 
cordance with the present invention; 
FIG. 7 is a partial cross-sectional end view of the con 

nector shown in FIG. 6; 
FIG. 8 is a partial cross-sectional end view of another 

embodiment of an electrical connector constructed in 
accordance with the present invention; 
FIG. 9 is an exploded perspective view of the electri 

cal connector shown in FIG. 8; and 
FIG. 10 is a perspective view of still another embodi 

ment of an electrical connector constructed in accor 
dance with the present invention. 

Referring to the drawings, specifically to FIGS. 1-3, 
there is shown a plug member 10 of the electrical con 
nector of the present invention which comprises a plu 
rality of annular-shaped cylinders 11 which are tele 
scopically and coaxially disposed over one another to 
form a pyramid-shaped structure. A plurality of elon 
gated, flat electrical contacts 12 are disposed in longi 
tudinal grooves 13 in each of the cylinders parallel to 
the longitudinal axis of the plug member. Each of 
contacts 12 is provided with a V-shaped portion 14 at 
its unsecured end, and has the end thereof bent up 
wardly at an acute angle with respect to the surfaces of 
cylinders 11. Contacts 12 are electrically connected to 
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a plurality of electrical conductors 15. A solid cylindri 
cal member 16 comprises the front end of the plug 
member, and is provided with a key cylinder 17' for 
guiding the plug member into the receptacle member 
in a predetermined position. 
Receptacle member 16 is also comprised of a plural 

ity of annular-shaped cylinders 17 which are concentri 
cally and telescopically disposed over each other in a 
pyramid shape. A plurality of flat electrical contacts 18 
are disposed between cylinders 17 in grooves 19. Each 
contact has a V-shaped portion 20 for receiving V 
shaped portion 14 on contacts 12 of plug member 10 
when the plug member is inserted into the receptacle 
member of the connector. V-shaped portions 20 and 14 
interengage so as to prevent accidental disengagement 
of the plug and receptacle members. Contacts 18 are 
disposed on the inside surfaces of cylinder 18, and the 
edges thereof are bent inwardly towards the axis of the 
receptacle member at an acute angle with respect to 
the inside surfaces of cylinders 17. A key slot 21 is pro 
vided in solid cylinder 22, which comprises the forward 
portion of the receptacle member. The length of 
contacts 2 and 18 are such that the contacts will not 
engage one another until key cylinder 17' is slidably 
disposed in key slot 21 when the plug is inserted in the 
receptacle member. It should be noted that the con 
struction of cylinders 17 and 22 may be such that the 
key slot is located in cylinder 16 and the key cylinder 
is formed with cylinder 22. 
When plug member 10 is slidably disposed in recep 

tacle member 16, the ends of contacts 12 and 8 en 
gage each other and the V-shaped portions thereof in 
terlock so as to secure the plug in the receptacle. In 
order to remove the plug from the receptacle, strong 
manual force must be exerted on the receptacle and 
plug to disengage the contacts. The V-shaped portions 
of the contacts prevent any accidental disengagement 
of the plug member from the receptacle member. 
Contacts 12 and 18 are provided with a polygonal 

shaped notch 24 along one edge thereof, and a U 
shaped end portion 25 which extends downwardly into 
the grooves provided in the plug and receptacle mem 
bers of the electrical connector. Grooves 13 and 19 in 
clude a rear rectangular shaped portion, and a raised 
portion which includes an abutment member 26 having 
a shape corresponding to notch 24 provided in the elec 
trical contacts. The elevated portion of the groove, and 
abutment members 26, prevent axial movement of the 
electrical contacts in the grooves, and an inclined for 
ward portion 27 provided in each groove allows the 
electrical contacts to bend within each groove, as 
shown by the dotted lines in FIG. 5. Each of the 
contacts is secured in the groove by the adjoining cylin 
ders. In FIG. 4, the outer surfaces of cylinders 11 en 
gage the planar top surface of contact 12 and retain it 
in the groove, and in FIG. 5, the inner surfaces of cylin 
ders 17 engage the flat top of contacts 18 and retain the 
contacts in the groove. Cylinders 11 and 17 are con 
structed of electrically non-conductive insulation mate 
rial, and may be affixed to each other by any suitable 
fastening means, such as by insulated rivets or bolts. 

In FIGS. 6. and 7, another embodiment of an electri 
cal connector is shown. In this embodiment, the plug 
and receptacle members comprise a plurality of coaxi 
ally disposed cylinders 23 which have a plurality of lon 
gitudinal grooves 24 disposed therein for receiving the 
electrical contacts. In this embodiment, the cylinders 
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4 
are not telescopically arranged, and the plug and recep 
tacle members are cylindrical in shape. Grooves 24 are 
the same as grooves 3 and 19 described in the above 
embodiments, and the electrical contacts used therein 
are the same as those previously described. 
Another embodiment of the electrical connector is 

shown in FIGS. 8 and 9. This embodiment is similar to 
that described with respect to FIGS. 6 and 7, and com 
prises a plurality of concentrically disposed cylinders 
26 having a plurality of elongated rib members 27 inte 
grally formed on the periphery of the outer surface 
thereof. Each of ribs 27 has a semi-circular projection 
28 integrally formed on the upper surface thereof 
which is received in a correspondingly shaped slot 29 
disposed on the inside surfaces of cylinders 26. Ribs 27 
and projections 28 prevent circular movement of cylin 
ders 26. Grooves 30 receive the electrical contacts of 
the connector, and are the same as those described in 
the previous embodiments. 
FIG. 10 shows still another embodiment of the con 

nector described in FIGS. 6 and 7. The connector plug 
and receptacle members comprise a plurality of cylin 
ders 31 having key slots 32 disposed on the inner sur 
faces thereof and projection members 33 integrally 
formed on the outer surface thereof so that when cylin 
ders 31 are interdisposed, as illustrated in FIG. 6, mem 
bers 33 are slidably disposed in key slots 32 to prevent 
circular movement of the cylinders with respect to each 
other. In this embodiment, as well as in the embodi 
ments of FIGS. 6 and 7, and FIGS. 8 and 9, the cylin 
ders may be telescopically arranged. 
The materials used to construct the electrical con 

nector of the present invention may be of any conven 
tional type. For example, the electrically non 
conductive insulation materials may be plastic, and the 
electrically conductive materials may be copper alloy. 

The connector of the present invention can be used 
as a solderless connector wherein the contacts are ini 
tially crimped to the conductors, and then inserted into 
the contact receiving apertures of the connector. 
While only several embodiments of the present in 

vention have been shown and described, it will be obvi 
ous to those persons of ordinary skill in the art that 
many changes and modifications may be made there 
unto without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. A multi-contact electrical connector comprising: 
a plug comprising a plurality of cylindrically shaped 
telescoped members coaxially disposed over each 
other, said members being of different diameter 
and interdisposed in the order of decreasing diame 
ter, and including a plurality of spaced-apart 
grooves disposed parallel to the longitudinal axis of 
said plug about the periphery of said plurality of 
members, said plug including a forwardly project 
ing key cylinder, 

a receptacle comprising a plurality of cylindrically 
shaped telescoped members coaxially disposed 
over each other, said members being of different 
diameters and interdisposed in the order of de 
creasing diameter and including a plurality of 
spaced apart longitudinal grooves disposed in said 
annular-shaped members about the periphery 
thereof parallel to the longitudinal axis of said re 
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ceptacle, said receptacle including a recessed cy 
lindrical key slot corresponding to said key, corre 
sponding grooves of said plug and receptacle mem 
bers being in alignment when the key cylinder is re 

members, integrally formed with said rib members, 

6 
a plurality of elongated flat electrical contacts dis 
posed in the grooves of said cylindrically shaped 
plug, said plug contacts each including a V-shaped 
portion, and an end portion adjacent the V-shaped 

ceived with said key slot, 5 portion and bent to an acute angle with respect to 
a plurality of elongated flat electrical contacts dis- the surface of its associated plug member; 
posed in the grooves of said cylindrically shaped a plurality of elongated flat electrical contacts dis 
plug, said plug contacts each including a V-shaped posed in the grooves of said cylinderically-shaped 
portion, and an end portion adjacent the V-shaped receptacle, said receptacle contacts each including 
portion and bent to an acute angle with respect to 10 a V-shaped portion, and an end portion adjacent 
the surface of its associated plug member; the V-shaped portion and bent at an acute angle 

a plurality of elongated flat electrical contacts dis- with respect to the surface of its associated recep 
posed in the grooves of said cylindrically-shaped tacle member; 
receptacle, said receptacle contacts each including retaining means integrally formed in the grooves of 
a V-shaped portion, and an end portion adjacent said plug and receptacle members and engaging 
the V-shaped portion and bent at an acute angle said contacts for preventing axial movement of the 
with respect to the surface of its associate recepta- contacts in said grooves, said retaining means 
cle members; maintaining the end portions of said contacts 

retaining means integrally formed in the grooves of 20 slightly recessed from the edges of their associated 
said plug and receptacle members and engaging plug and receptacle members, so that the end por 
said contacts for preventing axial movement of the tions are separated from each other by said mem 
contacts in said grooves, said retaining means bers, said V-shaped portions simultaneously inter 
maintaining the end portions of said contacts engaging when the plugis inserted into the recepta 
slightly recessed from the edges of their associated as cle t E. gengagement of said contacts from 
plug and receptacle members, so that the end por- each other; an o v 
tions are separated from each other by said mem- said cylindrical members each further comprising a 
bers, said V-shaped portions simultaneously inter- pair of rectangular-shaped recesses disposed 1 One 
engaging when the plug is inserted into the recepta- end three g 1er f of s E. 
cle to prevent disengagement of said contacts from 30 E. him." t al Ey. E" id 
each other, and E" d E" SE t NE a plurality of radially outwardly extending rib mem- w O 

Rur O t Outer SA E. cylin- th E. i.Stangular 
drical members, parallel to the longitudinal axes G. of the inside SE of said members for 
thereof, and including semi-circular projection 35 p preventing rotational movement of said members 

with respect to each other. and a plurality of elongated semicircular grooves, 
disposed on the inside surfaces of said members 
parallel to the longitudinal axes thereof, for slid 
ably receiving said semi-circular projections inte- 40 

3. A multilayer shell for a plug or receptacle of a mul 
ti-contact electrical connector comprising: 
a plurality of cylindrically shaped telescoped mem 

grally formed on said rib members, and thereby 
preventing rotational movement of said members 
with respect to each other. 

2. A multi-contact electrical connector comprising: 

bers coaxially disposed over each other, said mem 
bers being of different diameter and interdisposed 
in the order of decreasing diameter and including 
a plurality of spaced-apart grooves disposed paral 
lel to the longitudinal axis of said plug about the pe 

- 45 riphery of said cylindrically shaped members; 
a plug comprising a plurality of cylindrically shaped a plurality of elongated flat electrical contacts dis 
telescoped members coaxially disposed over each posed in the grooves of said cylindrically shaped 
other, said members being of different diameter member, said contacts each including a V-shaped 
and interdisposed in the order of decreasing diame- portion, and an end portion adjacent to the V 
ter, and including a plurality of spaced-apart 50 shaped portion and bent up at an acute angle with 
grooves disposed parallel to the longitudinal axis of respect to the surface of its associated cylindrically 
the plug about the periphery of said plurality of shaped member; 
members, said plug including a forwardly project- retaining means integrally formed in the grooves of 
ing key cylinder; 55 said cylindrically-shaped member and engaging 
receptacle comprising a plurality of cylindrically- said contacts for preventing axial movement 
shaped telescoped members coaxially disposed thereof, said retaining means maintaining the bent 
over each other, said members being of different end portions of said contacts slightly recessed from 
diameters and interdisposed in the order of de- the edge of their associated cylindrical members so 
creasing diameter and including a plurality of 60 that the end portions of said contacts are separated 
spaced apart longitudinal grooves disposed in said from each other by said cylindrical members; and 
annular-shaped members about the periphery 
thereof parallel to the longitudinal axis of said re- a plurality of radially outwardly extending rib mem 
ceptacle, said receptacle including a recessed cy- bers disposed on the outer surfaces of said cylindri 
lindrical key slot corresponding to said key, corre- cal members, parallel to the longitudinal axes 
sponding grooves of said plug and receptacle mem 
bers being in alignment when the key cylinder is re 
ceived with said key slot; 

thereof, and including semi-circular projection 
members, integrally formed with said rib members, 
and a plurality of elongated semi-circular grooves, 
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disposed on the inside surfaces of said cylindrical 
members parallel to the longitudinal axes thereof, 
for slidably receiving said semi-circular projections 
integrally formed on said rib members and thereby 
preventing rotational movement of said cylinders 
with respect to each other. 

4. A multilayer shell for a plug or receptacle of a mul 
ti-contact electrical connector comprising: 
a plurality of cylindrically shaped telescoped mem 
bers coaxially disposed over each other, said mem 
bers being of different diameter and interdisposed 
in the order of decreasing diameter and including 
a plurality of spaced-apart grooves disposed paral 
lel to the longitudinal axis of said plug about the pe 
riphery of said cylindrical shaped members; 

a plurality of elongated flat electrical contacts dis 
posed in the grooves of said cylindrically shaped 
member, said contacts each including a V-shaped 
portion, and an end portion adjacent to the V 
shaped portion and bent up at an acute angle with 
respect to the surface of its associated cylindrically 
shaped member, 
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8 
retaining means integrally formed in the grooves of 
said cylindrically shaped member and engaging 
said contacts for preventing axial movement 
thereof, said retaining means maintaining the bent 
end portions of said contacts slightly recessed from 
the edge of their associated cylindrical members so 
that the end portions of said contacts are separated 
from each other by said cylindrical members; and 

said cylindrical members each further comprising a 
pair of rectangular-shaped recesses disposed in one 
end thereof on the inner surfaces of said members 
opposite each other, and a pair of rectangular 
shaped guide members, integrally formed with said 
members and disposed on the outer surfaces 
thereof opposite said recesses, said rectangular 
shaped members being disposed in said recesses 
provided on the inside surfaces of said members for 
preventing rotational movement of said members 
with respect to each other. 
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