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3,072,346 
ELEQTRICAL CONNECTQR HNSULATOR BULNIK 

CONSTRUQTEON 
Gordon W. Dean, Alhambra, Caii?, assignor to Cannon 

Electric Company, Los Angeles, Calif., a corporation of 
California 

Filed Sept. 16, 1960, Ser. No. 56,561 
7 Claims. (Cl. 339-49) 

The present invention relates to electrical connectors, 
and it relates particularly to insulator members employed 
therein. 

It is an object of the present invention to provide a 
novel electrical connector insulator block for supporting 
a plurality of contact terminals, wherein the block is of 
hermaphrodite construction, i.e., is mateable with an 
identical insulator block member, so that the same insula 
tors may be employed in both the plug and receptacle 
portions of the connector. 

Another object of the present invention is to provide 
an electrical connector insulator block of hermaphrodite 
design for carrying a plurality of contact terminals which, 
when mated with an insulator block of identitcal con 
struction so as to provide electrical connection between 
the contact terminals of their respective insulators, will 
completely enclose the contact terminals within the insula 
tors, and will separate the individual contact terminals 
from each other, thus minimizing the likelihood of “?ash 
over.” 

Another object of this invention is to provide elec 
trical connector insulator members of the character de 
scribed which have a new modular construction perniit~ 
ting them to be stacked together in a wide variety of 
combinations. It is also an object of the invention to 
provide novel snap-on strap means for securing stacks or 
blocks of these modular insulator members together and 
for removably securing the insulator modules within plug 
and receptacle shells, and to provide novel plug and 
receptacle shells for supporting these stacks or blocks of 
modular insulator members. 

It is a further object of the present invention to pro 
vide hermaphrodite insulator modules of the character 
described in combination with contact members which 
are likewise of hermaphrodite construction and which 
may be snapped into respective openings in the insulator 
modules, whereby not only the insulator modules but 
also the contact members are of the same construction 
for both the plug and socket portions of the electrical 
connector. These novel hermaphrodite contacts which 
are preferably employed in connection with the insulator 
modules have interengaging inclined spring contact ?ngers 
tending to draw the opposed contacts together, thus tend~ 
ing to draw and hold opposed insulator modules and 
hence the plug and receptacle connector members to 
gether without requiring separate latching means on the 
plug and receptacle shells for most uses. Contact ter 
minals of this type are described and claimed in my co 
pending application Serial No. 792,287, now Patent No. 
3,011,143, for Electrical Connector. 
The insulator modules cannot be engaged with each 

other unless they are properly oriented, whereby positive 
polarization is provided \by the insulator modules them 
selves, either for a single pair of the modules or for a 
plurality of stacked modules in each of the connector 
members in any of the many different arrangements of 
the modules. 
A general object of this invention is to provide elec 

trical connector members of the aforesaid character 
which, because of the use of only a single type of insula~ 
tor module and contact terminal, is simple and economical 
to manufacture, yet which is highly ?exible and reliable 
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2 
in operation and will accommodate any desired number 
of contacts within a minimum of space, being particularly 
useful for such complex connector applications as in 
computers and business machines. 

Further objects and advantages of the invention will 
appear during the following part of this speci?cation 
wherein the details of construction and mode of opera 
tion of a preferred embodiment are described with ref 
erence to the accompanying drawings, in which: 

FIG. 1 is a perspective view showing a wall or panel 
installation of the connector with the plug and receptacle 
portions engaged. 

FIG. 2 is a perspective view showing the plug and 
receptacle portions of the connector separated from each 
other, each portion of the connector member embody 
ing a stack or block comprising three individual insula 
tor modules. 

FIG. 3 is a perspective view showing a pair of the 
individual insulator modules in axially aligned, opposed 
relationship ready to be engaged with each other. 

FIG. 4 is a front elevational view of one of the insula 
tor modules. 

FIG. 5 is a side elevational view of an insulator module. 
FIG. 6 is a rear elevation of an individual module. 
FIG. 7 is a vertical section taken on the line 7-—7 in 

FIG. 4. 
FIG. 8 is a horizontal section taken on the line 8—-8 

in FIG. 4. 
FIG. 9 is a fragmentary horizontal section taken on 

the line 9—9 in FIG. 4. 
FIG. 10 is an expanded perspective view illustrating 

three of the insulator modules stacked side-by-side, with 
a pair of mounting strap members for holding the modules 
together and snapping them into position in a plug or 
socket shell being shown in spaced relation to the modules. 

FIG. 11 is a detail section taken on the line 11--11 in 
FIG. 10 illustrating the spring ?nger means on one of 
the mounting straps for latching the straps within a plug 
or receptacle shell. 
FIG. 12 is a perspective view illustrating an insulator 

module with single insulator mounting straps operatively 
positioned thereon. 

FIG. 13 is a fragmentary vertical section along the 
line 13-13 in FIG. 12. 

FIG. 14 is a front elevation view of the receptacle 
shell shown in FIGS. 1 and 2. 
FIG. 15 is a side elevation view, partly in section, of 

the receptacle shell shown in FIG. 14. 
PEG. 16 is a horizontal section along the line 16—16 

in FIG. 14. 
MG. 17 is an enlarged fragmentary section showing 

a portion of the receptacle shell as illustrated in FIG. 16, 
with an insulator module and mounting strap operatively 
positioned therein. 

FIG. 18 is a front elevation view of the plug shell 
shown in FIGS. 1 and 2. 

FIG. 19 is a vertical section along the line 19--19 in 
FIG. 18. 

FIG. 19:: is a horizontal section along the line 19a——19a 
in FIG. 19, illustrating details of construction of the cable 
clamping means embodied as a part of the plug shell. 
FIG. 20 is a perspective view of a preferred contact 

terminal employed in the present invention, before at 
tachment of a conductor thereto as by crimping. 

FIG. 21 is a top plan view of the terminal shown in 
FIG. 20 with a conductor crimped thereto. 

FIG. 22 is an axial section along the line 22-—22 in 
FIG. 21. _ 

FIG. 22a is a transverse section along the line 22a—22a 
in FIG. 22. 

FIG. 23 is an enlarged, fragmentary vertical section 
illustrating a pair of opposed, axially aligned insulator 
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modules with the contact terminals operatively positioned 
therein, the right-hand module of FIG. 23 corresponding 
to the module illustrated in FIG. 7 and being viewed 
along a similar section line. 
FIG. 24 is a sectional view similar to FIG. 23 with the 

insulator modules and contact terminals operatively in 
terengaged. 

FIG. 25 is a diagrammatic view illustrating various 
alternative positions of from one to four of the insulator 
modules; FIG. 25a illustrating two positions for one 
module, FfG. 25b showing eight positions for two mod 
ules, FIG. 25c showing twenty-four positions for three 
modules, and FIG. 25d illustrating eighty different posi 
tions for four of the modules. 

Referring to the drawings, and at ?rst particularly to 
FIGS. 1, 2 and 3 thereof, the connector 10 which is illus 
trated includes a receptacle connector member 12 and a 
plug connector member 14. The receptacle connector 
member 12 includes a generally rectangular shell 16 hav 
ing an insulator block or stack 18 therein, the particular 
receptacle shell illustrated containing three individual in 
sulator modules 20 which are stacked side~by-side to form 
the stack 18. It will be appreciated that this number of 
modules 20, and the arrangement thereof, are for pur 
poses of illustration of the invention, and that any number 
of the modules and any arrangement thereof may be sup 
ported together in stacked relationship in the receptacle 
shell. Thus, one, two, three, four, or a larger number 
of the modules 20 may be contained in the receptacle 
shell, and may be stacked in any of a wide variety of 
di?erent ways. 
The illustrated receptacle shell 16 has an outwardly 

directed ?ange 22 at its front edge to serve as a means 
for mounting the receptacle member 12 on a panel or 
wall 24. The shell 16 also includes one or more key 
ways 26 for polarization of the receptacle and plug con 
nector members. Further polarization is accomplished by 
the fact that each of the insulator modules can only be 
interengaged with another module in one relative position 
of orientation, as will be apparent from the following de 
scription. 
The plug connector member 14 includes a generally 

rectangular shell 28, the forward portion of which is 
engageable within the receptacle shell 16. The same 
number of insulator modules 20 are supported within plug 
shell 28 as in receptacle shell 16, and are turned 180° 
about the axis along which the connector members mate 
so as to be engageable with the complementary modules 
20 in the receptacle shell 16. Accordingly, the insulator 
block or stack 30 in the plug shell 28 comprises three of 
the individual insulator modules 29 stacked side-by-side. 
The plug shell 28 includes one or more external polarizing 
keys 32 adapted for slidable engagement within the recep 
tacle keyways 26. 
A cable 34 comprising a plurality of individual elec 

trical conductors 36 has been shown in FIG. 2 in con 
nection with the receptacle connector member 12, the 
individual conductors 36 entering the receptacle shell 16 
through the rear thereof, the conductors 36 being adapted 
for connection to the respective contact terminals which 
are to be disposed within the insulator modules. Simi 
larly, a cable 38 comprising a plurality of conductors 40 
has been illustrated in FIG. 2 in operative position rela 
tive to the plug connector member 14. 

For purposes of simpli?cation in the drawings, the in 
dividual contact terminals have not been illustrated in 
the insulator modules 20 shown in FTGS. 2 through 13. 

FIGS. 3 through 9 illustrate the details of construction 
of the presently preferred insulator modules 20. Each of 
the modules 20 comprises a unitary block of insulation 
material which is preferably but not necessarily rigid. 
Although the present invention is, of course, not in any 
way limited to the use of a particular material for the 
insulator modules, one material which has been found 
suitable from the standpoint of being inexpensive, light 
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4 
in weight, strong in impact and tensible strength, resistant 
to deformation under load and of superior ?ame resist 
ance, is cellulose acetate. 
Each insulator module 20 has a rear 42 and a front 44, 

and is of generally rectangular cross-section. The module 
20 may be generally considered as comprising a rearward 
body portion 46 within which the contact terminals are 
supported, and a forward engaging portion 48 within 
which the contacts are shielded and which is adapted for 
interengagement with an opposed, axially aligned module 
which has been turned 180° about the axis of alignment, 
as best illustrated in FIG. 3 of the drawings, each block 
29 includes opposite parallel sides 50 and 52, and opposite 
parallel ends 54 and 56, with the corners where the re 
spective sides and ends meet preferably being rounded as 
shown in the drawings. The presently preferred modules 
24) have sides 50 and 52 which are twice the width of the 
ends 54 and 56. This makes it possible to stack the 
modules not only side-by-side and end-to-end, but also to 
stack the side of one module against the ends of a pair of 
modules which are in side~by-side relationship, while still 
maintaining a desired rectangular shape of the stack. It 
will thus be apparent that the rectangular cross-sectional 
shape of the modules, with sides 50 and 52 which are 
twice the length of the ends 54 and 56, permits an almost 
endless variety of stacked combinations where a plurality . 
of the modules are employed. 
The rearward body portion 46 of the module 20‘ within 

which the contact terminals are supported comprises a 
generally solid body of the insulating material with axial 
passages therethrough for receiving the terminals, while 
the forward engaging portion 48 of the module generally 
comprises a series of interrelated external and internal 
wall members for housing the interengaging portions of the 
contact terminals and for separating the contact terminals 
from each other, and also for providing a secure, polarized 
physical connection between opposed pairs of the modules 
which are interengaged. Accordingly, the front of the 
rearward body portion of the module is generally de?ned 
by a forwardly facing surface 58. This forwardly facing 
surface 58 is generally disposed in a transverse plane, but 
if desired, the peripheral regions thereof may be slightly 
higher or forwardly disposed relative to the internal por 
tions thereof so as to insure a complete peripheral closure 
when the modules are interengaged, and, if desired, to per 
mit slightly raised identifying numbering or lettering at 
the front edges of the walls forming the forward engaging 
portion 48. 

Referring now to the forward engaging portion 48 of 
module 20, the various external and internal walls com 
prising the forward engaging portion 48 are all integrally 
molded with the rearward body portion 46 so as to extend 
axially forwardly from the rearward body portion 46. 
The particular combination of walls forming the forward 
engaging portion 48 illustrated in the drawings is adapted 
to accommodate six pairs of contact terminals, or a total 
of twelve terminals. It is to be understood, however, that 
other wall con?gurations will be employed where the 
module is adapted to support a different number of con 
tact terminals. For example, where ?ve pairs of contact 
terminals, or ten individual contact terminals, are to be 
supported in the module, the wall con?guration will be 
varied so as to accommodate the ?ve pairs, while at the 
same time completely enclosing the contacts in the external 
walls, and completely separating the contacts from each 
other by means of the internal walls. The external walls 
for ?ve pairs of contact terminals will normally be sub 
stantially the same as the external walls for six pairs, but 
the number of internal walls required for ?ve pairs is only 
three as compared with four for six pairs of contact termi 
nals. It will be appreciated that any number of contact 
terminals may thus be accommodated, by varying the 
number of internal walls provided in the forward engaging 
portion 48 of each individual module 20. 

Referring at ?rst to the external walls, at the side 50 
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of the module is a side wall 60 which extends from the 
end 54 of the module along one~half of the width of side 
50. The forwardly facing surface 58 de?ning the front of 
the rearward body portion 46 is exposed along the remain 
der of side 50. Thus, when two opposed modules are in 
terengaged, as oriented in FIG. 3, with the side walls 56 
of both modules at the same side of the combination, the 
two side wall portions 66 of the modules will move to 
overlapping positions so that the center edge 61 of one 
wall 60 will be immediately adjacent to the center edge 
61 of the other wall 60, thereby providing complete en 
closure of the side 5!). 
Along the other side 52 of the module, a similar side 

wall 62 extends from the other end 56 halfway along the 
side 52 so as to terminate at center edge 63. Thus, when 
a pair of the modules are interengaged from the aligned 
positions of FIG. 3, the respective side wall portions 62 
will move to overlapping positions with their center edges 
63 immediately adjacent to each other, so as to com 
pletely enclose the side 52 of the combination. 

The end enclosure is accomplished by providing a single 
end wall 64 along the end 56 of the module, extending 
from the side wall 62 and terminating at an edge 65 which 
is spaced from the side 56 approximately the thickness of 
the side wall 6t) to accommodate the side wall 60 of an 
opposing module. Space is provided proximate the other 
end 54 so that when the module is engaged with an op— 
posing module in the manner suggested in FIG. 3, the 
end wall 64 of each of the modules will move forwardly 
to the forwardly facing surface 58 of the rearward body 
portion 46 in alignment with the end 54 of the opposing 
module, thus completely enclosing the ends 54 and 56 
of the combination. In this manner, the side walls 61) and 
62 and the end wall 64 combine with the respective side 
walls 60 and 62 and end wall 64 of an opposing module a 
so as to provide complete external enclosure of the con 
tacts when the modules are operatively interengaged. 

It is to be noted that by providing one of the side walls 
60 in the half of the module adjacent to end 54, and the 
other side wall 62 in the other half of the module adjacent 
to end 56, the external walls of a pair of engaged modules 
function as alternating tongues and grooves all of the way 
around the peripheries of the modules so as to obtain an 
excellent tongue-and-groove type of physical interlocking 
between the modules. 

Referring now to the inner walls of the forward en 
gaging portion 43 of the module, these inner walls com 
prise transverse separator wall members which extend 
transversely from the respective side walls 60‘ and 62, par 
allel to the ends 54 and 56, and terminate at their free 
edges short of the respective opposite side walls 52 and 
50 a distance corresponding approximately to the thick 
ness of the respective outer side walls 62 and 61} so as 
to provide room for the respective side walls 62 and 
60 of an opposed insulator module. 

In the embodiment of the module shown in the draw 
ings wherein six pairs of contact terminals are supported 
in the module, four of the transverse separator walls are 
provided, two in each half of the module. Thus, extend 
ing transversely from the side wall 69‘ are a pair of tran 
verse separator walls 66 and 68, and extending trans 
versely from the side wall 62 are a pair of transverse sepa 
rator walls 7t? and 72. 
As best illustrated in FIG. 4, these transverse separator 

walls are so arranged and spaced that they will intermesh 
upon engagement of a pair of the modules along the axial 
line suggested in FIG. 3. Thus, as best shown in 
FIG. 4, the transverse separator wall 66 is spaced down~ 
wardly from the end 54 so as to provide a recess 74 to 
receive the end wall 64 of a complementary module. The 
transverse separator wall 68 is spaced downwardly from 
separator wall 66 so as to provide a recess 76 within which 
the transverse separator wall 72 of a complementary 
module will be received. The transverse separator wall 
70 is likewise spaced downwardly from the separator wall 
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68 so as to provide a recess 78 within which the separa 
tor wall 76‘ of a complementary module will be received. 
Similarly, the transverse separator wall 72 is: spaced down 
wardly from the separator wall 74) to provide space 80 
within which the separator wall 68 of an opposed module 
will ?t. Finally, there is a recess 82 between the trans 
verse separator wall 72 and the end wall 64 for receiv 
ing the separator wall 66 of an opposing module. 

Six pairs of axial contact terminal-receiving passages 
or holes 84- extend through the rearward body portion 
66 of the module, and each pair of the passages 84 has 
its axis generally aligned with a surface of one of the 
transverse separator walls 66, 63, 76' or 72;, each pair of 
the passages 84 continuing as grooves 36 in a surface 
of one of the transverse separator walls. When a pair 
of complementary modules are engaged in accordance 
with the alignment of FIG. 3, respective pairs of the 
grooves 86 in one module will register with respective 
pairs of the grooves 86 of the other module, so as to 
provide substantially completely enclosed passages be 
tween adjacent pairs of the separator walls of the respec 
tive modules within which the forward engaging portions 
of the contact terminals are disposed, whereby to sub 
stantially completely encase each of the mating pairs of 
contact terminals in the insulation material of the engaged 
modules. 

in the preferred embodiment of the invention, the pas 
sages 84 and grooves 86 have axially arranged guide slots 
88 in the sides thereof for guiding and supporting the 
edges of the prefered contact terminals employed with the 
invention, which comprise generally ?at, elongated metal 
lic strips. Within the rearward body portion 46, the 
passages 84 are provided with respective rearwardly fac 
ing shoulders 96 to provide stop means limiting the for 
ward extent of travel of the contact terminals when the 
contact terminals are inserted into the passages through 
the rear 42 of the module. Further, the passages 84 
within the rearward body portion 46 are provided with re 
spective forwardly facing shoulders 92 against which 
spring locking ?ngers on the respective contact terminals 
latch so as to hold the contact terminals in their opera 
tive positions in the module when they are inserted into 
the passages from the rear 42 of the module. 
The modules are provided at their sides 50 and 52 and 

ends 54 and 56 with a series of alternately spaced projec 
tions 94 and recesses 96. When a pair of the modules are 
‘brought together side-by-side, end-to-end, or end-to-side, 
the projections 94 and recesses 96 on the ?at contacting 
surfaces of the modules will be enterengaged so as to 
lock the modules in proper stacked position. These inter 
engaging projections 94 and recesses 96 serve the dual 
function of greatly facilitating proper orientation of the 
modules as they are being stacked together, and of look 
ing and holding the modules in their proper stacked posi 
tions when the modules are operatively positioned within 
the receptacle and plug connector members‘. They also 
cooperate with strap means hereinafter described for 
snapping one or more modules into the receptacle and 
plug shells and retaining them in operative position in the 
shells. 
The projections 94 and recesses 96- alternate around the 

entire periphery of the rearward body portion 46 of the 
module, with one projection 94 and one recess 96 being 
disposed on each of the ends 54 and 56 of the module, 
and with two projections 94 and two recesses 96 being 
disposed on each side 59 and 52. The arrangement is such 
that a projection-recess pair is provided on each module 
end 54 and 56, and two projection~recess pairs are pro 
vided on each side 50' and 52 of the module, so that a 
total of six projection-recess pairs are provided. All six 
projection-recess pairs have the same spacing between 
the projection and the recess. 

Thus, regardless of whether the modules are stacked 
together side—‘oy-side, end-to-end, or end-to-side, at least 
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one pair of the projections 94 and recesses 96 will be in 
terengaged, thereby ?xing the modules against both trans 
verse shifting and angular misalignment. 

Refering now to FIGS. 10 and 11, three of the modules 
20 are illustrated in side-by-side stacked relationship, with 
a pair of mounting straps 98 shown spaced from the stack 
of modules but in position to be moved toward the stack 
and snapped over the modules so as to hold the modules 
together in this stacked relationship and so as to provide 
means for snapping the stack of modules into either the 
receptacle shell or the plug shell. The two straps 98 
are preferably composed of a resilient material, such as 
spring metal, and are of identical construction. The size 
of the straps 98 will depend on the number of modules 
in the stack, and the arrangement of the modules therein. 
However, the preferred straps 98 for a side-by~side stack 
of three modules as illustrated comprises an elongated 
base portion 100 adapted to span across the three ends 
of the modules, a relatively long leg portion 102 extend 
ing at right angles from one end of the base portion 1G0, 
and a relatively short leg portion 104 extending at right 
angles from the other end of the base portion 160. 

Three openings 1% are provided through the base por 
tion 100 of each strap 98 so as to receive the respective 
three projections 94 on the ends of the modules against 
which the base portion 100 lies in operative position. The 
relatively long leg portion is provided with two openings 
1% to receive the two projections 94 on the side of the 
module against which it lies in the operative position. 
The relatively short leg portion 104 is provided with an 
inwardly projecting bead 108 formed by denting the strap 
from the outside, this bead 108 being engageable in the 
complementary recess 96 in the side of the module en 
gaged by the relatively short leg portion 104. 

Thus, the mounting straps 98 may be generally de 
scribed as being U-shaped, with a base and a relatively 
long leg portion and a relatively short leg portion. These 
mounting straps easily snap over the stacl; of modules, 
and securely hold the stack together, the interengaging 
projections 94 and recesses 96 at the interfaces between 
adjacent modules holding the modules secure relative to 
each other. 
Each of the mounting straps 98 is provided with a 

spring ?nger 110 which inclines forwardly and outwardly, 
these spring ?ngers 110 snapping behind corresponding 
shoulders in the receptacle and plug shell members so as 
to permit the entire combination to be snapped into op 
erative positions in the receptacle and plug shells. 

FIGS. 12 and 13 illustrate similar U-shaped mounting 
straps 98a adapted to be snapped over the rearward body 
portion 46 of a single insulator module 20, the straps 98a 
having short base portions ltld‘a, relatively long leg por 
tions 1122a and relatively short leg portions 104a, and 
each having openings lltitia and a projecting bead 108a 
for securing the straps about the module when they are 
snapped into place. The straps 98a also include respec 
tive spring ?ngers 11®a for engagement with respective 
shoulders in receptacle and plug shells designed for a single 
insulator module. 
The presently preferred receptacle shell construction is 

illustrated in detail in FIGS. 14-17, inclusive, the re 
ceptacle shell 16 including a tubular rear portion 112 of 
rectangular cross-section and a similar tubular forward 
portion 114 of rectangular cross-section, the forward por 
tion 114 being somewhat larger than the rear portion 
112 so as to accommodate the plug shell therein. The 
insulator modules with the straps 98 thereon are adapted 
to be received within the rear shell portion 112, being 
moved into position through the open front of shell 
16, and an inwardly directed ?ange 116 is provided at 
the rear of shell 16 as a seat against which the mounting 
straps 98 and modules 20 rest. A pair of rectangular 
apertures 118 are provided through the wall of receptacle 
shell 16 in the rear portion 112 thereof so that when the 
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stacked modules with the mounting straps $8 thereon are 
shoved into the receptacle shell the spring ?ngers 110 of 
mounting straps 98 will register with apertures 118, the 
?ngers 116/ snapping outwardly so as to be engageable 
against the rearwardly facing shoulders 12b in the aper~ 
tures 118, thus securely locking the modules and mount~ 
ing straps in position. By providing apertures 118 which 
extend through the wall of the receptacle shell, a suitable 
tool may be inserted through the apertures 118 so as to 
?atten the spring ?ngers 11d and permit withdrawal of 
the modules and mounting straps. 

FIGS. 18, 19 and 19a illustrate details of construction 
of a presently preferred plug shell 28. Shell 23 includes . 
.a tubular forward portion 122 which is axially slidably 
engageable within the enlarged portion 114 of the re— 
vceptacle shell 16. A forwardly facing shoulder 124 is 
provided at the rear of the forward portion 122 of the 
plug shell as a seat for the insulator modules and at 
tached mounting straps 98. Apertures 126 having rear 
wardly facing shoulders 123 are provided through the 
wall of the tubular forward portion 122, and serve the 
same purpose as the corresponding apertures 118 and 
shoulders 12% in the- receptacle shell. 
The plug shell 28 includes a rear housing portion 130 

which serves as a shield to cover the rear of the modules 
and the contact terminals, the plug shell including a 
downwardly projecting housing portion 132 having an 
opening 134 therethrough for receiving the conductor cable 
38. The downwardly projecting portion 132 of the hous 
ing includes a passage 136 which is generally axially ar 
ranged relative to the plug receptacle shell 28 and which 
communicates with the opening 134 through which the 
cable extends. A clamp member 133 is slidable in pas 
sage 13s and is adapted to be moved into clamping en 
gagement with the cable by actuation of a screw member 
146 threadedly engaged in passage 136. 

This secure clamping of the cable in the plug shell, 
and also the enclosure of the rear portions of the modules, 
the contact terminals and the exposed cable conductors, 
are desirable in the case of the plug connector member 
which is normally contemplated to be a movable, ex 
posed member. However, in the case of the receptacle 
member shown and heretofore described, it is contem 
plated that it will be mounted on a panel or wall, with 
the ?ange portion 22 and the forward opening thereof 
exposed, but with the rear portion of the receptacle shell 
disposed behind the panel or wall. Accordingly, the 
cable conductors in the case of the receptacle connector 
member merely enter the connector member through the 
open rear end thereof as de?ned within ?ange 116, and 
no housing or clamping means is provided. 

It is to be understood that the particular receptacle 
and plug shell constructions herein described and shown 
in the accompanying drawings are merely preferred em 
bodiments for a panel or wall installation, and that various 
receptacle and plug shell constructions may be employed 
in connection with the insulator modules, mounting straps 
and contact terminals as de?ned herein without depart 
ing from the present invention. 
The presently preferred contact terminals employed in 

connection with the insulator modules hereinabove de 
scribed are illustrated in FIGS. 20-24, inclusive, of the 
drawings, these contact terminals of similar character to 
the contact terminals described and claimed in my said 
copending application Serial No. 792,287 for Electrical 
Connector as above stated. 
The preferred contact terminals 142 have several im 

portant characteristics which permit a new and unusual 
cooperation between the contact terminals and the in 
sulator modules of the present invention. For one thing, 
these contact terminals are of the snap-in type wherein 
the conductor is crimped or soldered to the contact ter 
minal before the contact terminal is placed in the in 
sulator, and then the contact terminal is merely pushed 
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into a contact terminal-receiving passage in the insulator. 
This is important in the present invention wherein the 
insulator modules 29 are each molded as an integral body 
of insulation material, with the contact terminal-receiving 
passages formed therein. Another advantage of the con 
tact terminals 142 which is of particular importance is 
that these contact terminals, like the insulator modules 20, 
are of hermaphrodite construction. Thus, not only are 
all of the modules of identical construction, whether they 
are in the receptacle or in the plug, but also all of the 
contact terminals may be of identical construction, each 
contact terminal performing the function of both pin and 
socket. This facilitates the assembly of the connectors 
and greatly increases the ?exibility of the connectors for 
various uses. The particular contract terminals 142, like 
the modules, are adapted to engage each other when they 
are positioned in opposed relationship, and turned 180° 
relative to each other about their longitudinal axes. Thus, 
when the contact terminals are installed in exactly the 
same manner in a pair of the modules, and the modules 
are positioned as in FIG. 3 of the drawings, not only 
will the modules mate, but also the individual pairs of 
opposed contact terminals will mate. 
A further advantage of the particular contact ter 

minals 142 is that the contacting surfaces thereof com 
prise inclined spring ?ngers which, when engaged, tend 
to draw the engaged pair of contact terminals together. 
This provides an excellent latching action between op 
posed, mating pairs of contact terminals, so as to hold 
the insulator modules and the receptacle and plug shells 
together under normal, vibratory conditions, thus in most 
instances eliminating the necessity for any separate me 
chanical latching device between the receptacle and the 
plug. However, it is to be understood that such a sepa 
rate accessory latching device may be provided between 
the receptacle and the plug where excessive cable stresses 
might tend to disengage the plug from the receptacle. 

Other advantages of these contact terminals 142 are 
that they have an unusually large contact engaging surface 
area and a built-in wiping action, thus providing excellent 
electrical characteristics. Also, these contact terminals, 
like the modules, are produceable in a single operation, as 
by stamping. 

Referring to the details of construction of one of the 
contact terminals 142, the contact terminal comprises a 
unitary strip of conducting material, normally metal, hav 
ing a generally ?at body portion 144, with the contacting 
portions comprising three spring ?ngers extending for 
wardly from the body portion 144 in side-by~side rela 
tionship, there being a middle spring ?nger 146 and a 
pair of side spring ?ngers 148 disposed on opposite sides 
of the middle ?nger 14-6. Each of the spring contacting 
?ngers is provided with a generally forwardly facing, 
inclined entrance ramp 150 at its free end, the entrance 
ramp 150 of the side ?ngers 148 facing toward one side 
of the contact terminal, and the entrance ramp 150 of 
the middle spring ?nger 146 facing toward the opposite 
side of the contact terminal. Extending rearwardly from 
the entrance ramps 15% are inclined back ramps 152 which 
provide the actual contacting surfaces when the contact 
terminals are interengaged. The back ramps 152 of the 
side spring ?ngers 148 will engage respective back ramps 
152 of the side ?ngers 143 of a complementary contact 
terminal, while the back ramp 152 of the middle ?nger 
146 will engage the corresponding back ramp 152 of the 
middle spring ?nger 146 of the complementary contact 
terminal, the spring ?ngers being flexed when engaged 
so as to tend to draw the opposed contact terminals 
together. 

Each contact terminal 142 is further provided with a 
spring locking ?nger 154 which inclines rearwardly and 
outwardly from the ?at body portion 144, being con 
veniently cut out from the center of body 144. This 
spring locking ?nger 154 is adapted to snap outwardly 
in front of the forwardly facing shoulder 92 and the re 
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spective contact~receiving passage 84 of the module when 
the contact terminal is pushed forwardly into the passage 
54 with the side edges of the body 144 of the contact 
terminal slidably engaged in the guide slots 88 in the sides 
of the respective passage 84. 

Also formed outwardly from the body 144 of contact 
terminal 142 is a tab 156 which engages against the rear 
wardly facing shoulder 90 of the respective contact ter 
minal-receiving passage 84 so as to limit the forward 
positioning of the contact terminal in the passage. 
To the rear of body portion 144 of contact terminal 

142 is a crimping portion 158 adapted to be crimped 
about the end of a respective conductor. Lances 160 in 
the crimping portion 158 are adapted to pierce through 
the insulation of the conductor and make physical and 
electrical contact with the conductor wire. 
As shown in FIG. 23, even when the modules are 

separated, the forward engaging portions of the contact 
terminals 14.2 are shielded and prevented from being dam 
aged by the outer side walls 60 and 62 and the end wall 
64, and by the transverse separator walls 66, 68, 70 and 
72, comprising the forward engaging portion 48 of the 
module, the forward engaging portions of the contact 
terminals £42 being partially recessed in respective 
grooves 86 of the transverse separator walls. When a pair 
of the modules are operatively engaged as shown in FIG. 
24, the forward engaging portions of the contact terminals 
142 are completely enclosed, not only within the side walls 
60 and 62. and end wall 64 of the modules, but also they 
are individually enclosed within the grooves 86 of ad 
jacent transverse separator walls, thus not only shielding 
the contact terminals from external conditions, but also 
providing an excellent guard against “?ashover” either 
between adjacent contact terminal pairs or between the 
contact terminals of one module pair and those of an 
other module pair. 

FEG. 25 of the drawings illustrates various arrange 
ments of one, two, three or four of the modules as they 
may be embodied in a receptacle or plug connector mem 
ber. FiG. 25 is diagrammatic in character, the modules 
being viewed from the front, with one-half of each mod 
ule being shOWn in blank and with the other half char 
acterized by an “X.” It will be seen from FIG. 25a 
that a single module may assume two positions. HG. 
25b illustrates that a pair of modules may be disposed 
in any one of eight different positions. In FIG. 25c 
three insulator modules are shown in 24 different posi 
tions. In PiG. 25d four of the modules are shown in 80 
different positions. If a larger number of modules are 
combined, the resulting number of possible combinations 
will be extremely large in number. It is to be noted that 
in FIGS. 25a, b, c, and d, a rectangular or square con 
?guration has been retained in each example. Even fur 
ther combinations could be provided by orienting the 
modules so as to produce other external shapes. 

While the instant invention has been shown and de 
scribed herein, in what is conceived to be the most prac 
tical and preferred embodiment, it is recognized that de 
partures may be made therefrom within the scope of the 
invention, which is therefore not to be limited to the de 
tails disclosed herein, but is to be ‘accorded the full scope 
of the claims. 

Having described my invention, what I claim as new 
and desire to secure by Letters Patent is: 

1. An insulator for an electrical connector which is 
mateable with another insulator of like construction, com 
prising: a rear body portion having a plurality of ter 
minal-receiving passages therethrough, and a forward en 
gaging portion integral with and extending forwardly 
from said body portion, said engaging portion including 
wall means for shielding forward contacting portions of 
terminals adapted to be mounted in said passages of said 
body portion; said insulator comprising two halves on 
opposite sides of a plane extending axially through said 
body and engaging portions, the two halves of said body 
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portion Ibeing generally bilaterally symmetrical on oppo 
site sides of said plane, and the two halves of said en— 
gaging portion being generally bilaterally complementary 
on opposite sides of said plane; said wall means includ 
ing a ?rst wall member in one of said halves of said en 
gaging portion disposed in offset relationship to a ?rst 
one of said passages in the same half of said body por 
tion and having a groove therein which is in general 
alignment with said ?rst passage; and a second wall mem 
ber in the other half of said engaging portion disposed 
in offset relationship to a second of said passages which 
is arranged in bilateral symmetry to said ?rst passage, 
said second wall member having a groove therein which 
is in general alignment with said second passage; each 
half of said engaging portion being mateable with the 
other half of said engaging portion of an insulator of 
like construction so that said ?rst and second passages 
of one of the engaged pair of insulators will be aligned 
respectively with said second and ?rst passages of the 
other insulator, with said ?rst and second wall members 
of one insulator being adjacent respectively to said sec 
ond and ?rst wall members of the other insulator, said 
grooves in adjacent wall members facing each other 
whereby adjacent pairs of said grooves form continuations 
of the respective passages for enclosing forward contact 
ing portions of terminals adapted to be mounted in the 
passages. 

2. An electrical connector member which comprises: 
a shell having a rear end and an open front end, and 
having a tubular insulator-receiving portion of rectangu 
lar cross-section between said ends; rearwardly facing 
shoulder means in said tubular portion of the shell; an 
insulator block having a front and a rear and having a 
terminal-receiving passage extending axially therethrough 
from the rear to the front, said insulator block having a 
rectangular cross-section slightly smaller than that of the 
inside of said tubular portion of the shell; and a pair of 
like U-shaped strap members of spring material, each 
strap member conforming in shape to slightly less than 
half of the periphery of the insulator block, said strap 
members being resiliently engageable about opposite half 
portions of the periphery of the block; interengageable 
projections and recesses on the block and the strap mem 
bers for locking said strap members in their engaged po 
sitions about the block; and a spring ?nger extending 
forwardly and outwardly from one of said strap mem 
bers, said spring ?nger being engageable with said shoul 
der means to latch the insulator block in position in the 
shell when the block with the attached straps are inserted 
into the shell through its front end. 

3. An electrical connector according to claim 2 where 
in said insulator block comprises a plurality of stacked 
modular insulator members, each insulator member com 
prising a body of insulating material having a front and 
rear and having a terminal-receiving passage extending 
axially therethrough from the rear to the front, said 
body being of rectangular cross~section with the periph 
eral surfaces thereof comprising parallel side surfaces 
and parallel end surfaces, and a plurality of spaced align 
ing projections and recesses alternately arranged in the 
same axial position around the periphery of said body, 
said projections and recesses of each insulator module 
‘being engageable with complementary projections and 
recesses of an adjacent module in the stack so as to hold 
the adjacent modules in alignment; each of said strap 
members having a plurality of holes therein within which 
respective said insulator module projections ?t for look 
ing the strap members in place about said block. 

4. An insulator for an electrical connector which is 
mateable with another insulator of like construction, com 
prising a rear body portion having a plurality of terminal 
receiving passages therethrough, and a forward engaging 
portion integral with and extending forwardly from said 
body portion, said engaging portion including wall means 
for shielding forward contacting portions of terminals 
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adapted to be mounted in said passages of said body por 
tion, said insulator comprising two halves on opposite 
sides of a plane extending axially through said body and 
engaging portions, the two halves of said body portion and 
said passages therein being generally bilaterally symmetri 
cal on opposite sides of said plane, and the two halves of 
said engaging portion being generally bilaterally comple 
mentary on opposite sides of said plane, each half of said 
engaging portion being mateable with the other half of 
said engaging portion of an insulator of like construction 
so that said wall means of the mated pair of insulators 
forms a substantially complete enclosure for the forward 
contacting portions of terminals adapted to be mounted 
in said passages, said wall means including a pair of 
bilaterally complementary "wall members in the respec 
tive halves of said engaging portion of the insulator, said 
wall members extending forwardly in offset relationship 
to a respective bilaterally symmetrical pair of said pas 
sages in the respective halves of the body portion, said 
Wall members having respective bilaterally complemen 
tary grooves therein which communicate with the respec 
tive said passages, whereby when two of said insulators 
are mated the Wall member in each half of one insulator 
will be disposed adjacent to the wall member in the other 
half of the other insulator member, withthe opposed 
grooves in each adjacent pair of walls forming substan 
tially enclosed continuations of the respective said pas 
sages for housing forward contacting portions of termi 
nals adapted to be mounted in the passages. 

5. An insulator for an electrical connector which is 
mateable with another insulator of like construction, com 
prising a rear body portion of rectangular cross-section 
having a plurality of terminal-receiving passages there 
through, the peripheral surfaces of the body portion com 
prising parallel side surfaces and parallel end surfaces, 
the sides being twice as wide as the ends, a forward en 
gaging portion integral with and extending forwardly 
from said body portion, said engaging portion including 
wall means for shielding forward contacting portions of 
terminals adapted to be mounted in said passages of'said 
body portion, said insulator comprising two halves on 
opposite sides of a plane extending axially through said 
body and engaging portions parallel to said end surfaces 
so as to bisect said side surfaces, the two halves of said 
body portion being generally bilaterally symmetrical on 
opposite sides of said plane, and the two halves of said 
engaging portion being generally bilaterally complemen 
tary on opposite sides of said plane, each half of said 
engaging portion being mateable with the other half of 
said engaging portion of an insulator of like construction 
so that said wall means of the mated pair of insulators 
forms a substantially complete enclosure for the forward 
contacting portions of terminals adapted to be mounted 
in said passages, and a plurality of spaced aligning pro 
jections and recesses alternately arranged in the same axial 
position around the periphery of said body portion of 
the insulator, the projections and recesses being arranged 
in projection-recess pairs each having the same spacing 
between the projection and recess, with one projection 
recess pair on each end and two projection-recess pairs 
on each side, the pair on one end being complementary 
to the pair on the other end, and the pairs on one side 
being complementary to those on the other, whereby a 
plurality of said insulators may be stacked side-by-side, 
end-to-end and end~to-side with complementary projec 
tion-recess pairs of adjacent insulators mating so as to hold 
the insulators in alignment. 

6. An insulator for an electrical connector which is 
mateable with another insulator of like construction, com 
prising a rear body portion of rectangular cross-section 
having a plurality of terminal-receiving passages there 
through, the peripheral surfaces of the body portion com 
prising parallel side surfaces and parallel end surfaces, 
the sides being twice as wide as the ends, and a forward 
engaging portion integral with and extending forwardly 
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from said body portion, said engaging portion including 
wall means for shielding forward contacting portions of 
terminals adapted to be mounted in said passages of said 
body portion, said insulator comprising two halves on op 
posite sides of a plane extending axially through said body‘ 
and engaging portions parallel to said end surfaces so as 
to bisect said side surfaces, the two halves of said body 
portion being generally bilaterally symmetrical on op 
posite sides of said plane, and the two halves of said en 
gaging portion being generally bilaterally complementary 
on opposite sides of said plane, each half of said engaging 
portion being mateable with the other half of said en 
gaging portion of an insulator of like construction so that 
said Wall means of the mated pair of insulators forms a 
substantially complete enclosure for the forward contact~ 
ing portions of terminals adapted to be mounted in said 
passages, said wall means including a peripherally ar 
ranged portion with a part thereof aligned with each of 
said side surfaces and a part thereof aligned with at least 
one of said end surfaces, so that the peripherally ar— 
ranged Wall portions of a mated pair of the insulators sub 
stantially completely circumscribe said forward engaging 
portions of the pair of insulators, and said wall means fur 
ther including a pair of bilaterally complementary in 
ternal Wall members in the respective halves of said en 
gaging portion of the insulator, said wall members ex 
tending forwardly parallel to said end surfaces and in 
slightly olfset relationship to a respective bilaterally sym 
metrical pair of said passages in the respective halves of 
the body portion, said internal Wall members having rc-~ 
spective bilaterally complementary grooves therein which 
communicate with the respective passages, whereby when 
two of said insulators are mated the said internal wall 
member in each half of one insulator will be disposed 
adjacent to the wall member in the other half of the in 
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sulator member, with the opposed grooves in each adja 
cent pair of walls forming substantially enclosed con 
tinuations of the respective said passages for individually 
housing forward contacting portions of terminals adapted 
to be mounted in the passages. 

7. An insulator for an electrical connector as de?ned 
in claim 6 wherein a pair of said internal Wall members 
are provided in one half of said engaging portion of the 
insulator, said grooves being in the sides of said pair of 
walls which face each other, the said internal wall mem 
ber in the other half of said engaging portion of the 
insulator having one of said grooves on each side thereof 
and being bilaterally complementary to said pair of in 
ternal Walls, so that when two of said insulators are mated 
the said pair of internal walls in one half of each insula 
tor member will be disposed adjacent to and on opposite 
sides of said internal -:wall in the other half of each in 
sulator member. 
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