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57 ABSTRACT 
A connector housing includes discrete plastic housing 
parts held in assembled position by a locking structure 
including rib members on one housing part slidably 
received in slots formed by channel members on the 
other housing part. A locking tab connected by an in 
tegral hinge to the entrance end of each channel mem 
ber is engaged by the rib entering the slot and is 
moved aside to permit entry of the rib. When the 
housing parts are fully assembled, the locking tab re 
turns to its original position in order to retain the rib 
in the slot. 

12 Claims, 10 Drawing Figures 
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CONNECTOR HOUSINGS AND LOCKING 
STRUCTURES THEREFOR 

The present invention relates to electrical connectors 
and more particularly to connector housings including 
discrete parts held together by a locking structure. 

Electrical connectors including molded plastic hous 
ings having terminal receiving cavities are well known. 
In some instances it is desirable to form connector 
housings of two or more discrete parts which are joined 
together in the assembly of a complete housing. For ex 
ample, a discrete housing module or part having a small 
number of terminal receiving cavities may be ganged 
with other similar modules to form a composite modu 
lar housing of desired size having a larger number of 
terminal receiving cavities. As another example, two 
housing parts each defining a portion of a terminal re 
ceiving cavity may be joined together to form a com 
plete housing having a complete terminal receiving 
cavity. 

In these and other instances where two or more dis 
crete parts are assembled into a complete connector 
housing, it is desirable to hold the housing parts to 
gether in assembled relation. Important objects of the 
present invention are to provide an improved locking 
structure for holding together the parts of a connector 
housing; to provide improved connector housings hav 
ing discrete parts held together by locking structure; 
and to provide a locking structure which is small in size 
and reliable in use, which is sturdy enough to hold 
firmly yet permits convenient assembly, which is capa 
ble of multiple use and reuse, and which is adaptable 
to situations wherein it is desirable to hold parts to 
gether relatively rigidly or relatively loosely. 

In brief, the above and other objects and advantages 
of the present invention are achieved through the pro 
vision of a connector housing including discrete plastic 
housing parts having exterior surfaces adapted to be 
moved together relative to one another to an assembled 
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position. One of the housing parts includes rib means, 40 
and the adjacent housing part includes channel means 
defining slot means. As the housing parts are moved to 
gether, the rib means is slidably received in the channel 
means. A lock means disposed at the entrance end of 
the slot means is displaced from its normal position by 
entry of the rib means into the slot means, and upon 
complete assembly returns to its initial position to hold 
the rib means in the channel means, and thereby to 
hold the two housing parts in assembled relation. 
The invention together with the above and other ob 

jects and advantages may best be understood from the 
following detailed description of the embodiments of 
the invention illustrated in the drawings, wherein: 
FIG. 1 is a perspective view of a partly assembled 

connector housing constructed in accordance with the 
principles of the present invention; 
FIG. 2 is a side view of the connector housing of FIG. 

1 illustrated in connection with an electrical device; 
FIG. 3 is an end view of a portion of the connector 

housing of FIG. 1; 
FIG. 4 is a side view of the structure illustrated in 

FIG. 3; 
FIG. 5 is a sectional view on a reduced scale taken 

along the line 5-5 of FIG. 3; 
FIG. 6 is an enlarged sectional view of a portion of 

the connector housing of FIG. 1 taken along the line 
6-6 of FIG. 1; 
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2 
FIG. 7 is a greatly enlarged fragmentary view of a 

portion of the structure illustrated in FIG. 5 showing 
the position of certain structure at an intermediate 
point during assembly; 

FIG. 8 is a perspective, partly sectional view of a con 
nector housing comprising an alternative embodiment 
of the present invention; 
FIG. 9 is an enlarged end view of the connector hous 

ing of FIG. 8; and 
FIG. 10 is a side view of the connector housing of 

FIG. 8 taken from the line 10-10 of FIG. 9. 
Having reference now to the drawings, in FIGS. 1-7 

there is illustrated a connector housing designated gen 
erally as 20 and constructed in accordance with the 
principles of the present invention. The connector 
housing 20 is of modular construction and is made up 
of two or more discrete housing parts or modules of 
identical construction and each designated as a whole 
by the reference numeral 22. In accordance with an im 
portant feature of the present invention the housing 
parts 22 are held in assembled relation with one an 
other by means of a number of locking assemblies gen 
erally designated as 24. 
Each module or part 22 includes a body 26 prefera 

bly formed of molded plastic having suitable dielectric 
properties and having a slight degree of resiliency. 
Each body 26 is generally rectangular in section and 
includes opposed side walls 28 and 30 and opposed 
edge walls 32 and 34. Extending between the opposite 
ends of the body 26 are a series of terminal receiving 
cavities 36. Cavities 36 are of suitable configuration for 
the reception of terminal members of any desired type, 
depending upon use to which the connector housing 20 
is to be put. 
One use of the connector housing 20 is illustrated in 

FIG. 2 wherein cavities 36 receive suitable snap in fe 
male terminal members, such as the terminal 38, 
crimped to wire conductors such as the wires 40. After 
crimping of the terminals 38 to the wires 40 and inser 
tion of the terminals 38 into the cavities 36, the con 
nector housing 20 is engaged with projecting male ter 
minals 42 of an electrical device such as the device des 
ignated as 44 and shown in block form in FIG. 2. The 
device 44 may be one of a series of push button 
switches which are arranged in side by side relation as 
by mounting the switches on a common mounting 
bracket or the like. In this case, the number of housing 
parts or modules 22 is equal to the number of devices 
44 and the composite connector housing 20 is used in 
a convenient fashion to provide the necessary electrical 
connections simultaneously to all of the devices 44. 
Having reference now more specifically to the lock 

ing assemblies 24 of the present invention, each of the 
parts 22 includes a pair of ribs 46 located at the corners 
of the side wall 30 and the edge walls 32 and 34 formed 
substantially as extensions of the side walls 30. In addi 
tion, each part 22 includes a pair of channel members 
48 located at the corners of the side wall 28 and the 
edge walls 32 and 34. 

In accordance with the invention and as can best be 
seen in FIGS. 3 and 5, the ribs 46 and channels 48 are 
located and dimensioned to the end that the ribs 46 of 
one module 22 may be slidably received within slots 50 
defined by the channels 48 of another module 22 in 
order to mount one module 22 to its next adjacent 
counterpart. More specifically, and as indicated by bro 
ken direction lines in FIG. , the surface 28 of one 
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housing part 22 is slidingly engaged with the surface 30 
of an adjacent housing part 22 so that the leading edges 
of ribs 46 enter the entrance ends of the slots 50 and 
so that upon full assembly of the two adjacent housing 
parts 22, the ribs 46 are disposed within the channels 
48, 

In order to retain two housing parts or modules 22 in 
assembled relationship after they are joined together, 
each locking assembly 24 includes a locking device in 
the form of a locking tab 52 formed integrally with the 
corresponding channel 48. As appears best in FIGS. 5 
and 7, each locking tab 52 partially obstructs the en 
trance end of the corresponding channel 48. In order 
to permit the locking tabs 52 to be deflected upon en 
trance of ribs 46 into channels 48, the locking tabs 52 
are interconnected with the channels 48 by means of 
reduced thickness neck portions 54 (FIG. 7). Because 
the bodies 26 are formed of a plastic material having 
some resilience, the neck portions 52 function as inte 
gral resilient hinges permitting the locking tabs 52 to 
pivot between their normal locking position illustrated 
in FIG. 5 and their alternate position illustrated in FIG. 
7 wherein the ribs 46 may move into the slots 50 of the 
channels 48. 

In order to facilitate the displacement of each locking 
tab 52 by a rib 46, the leading end of each rib 46 is pro 
vided with an inclined ramp surface 56. Similarly, each 
locking tab 52 is provided with an inclined surface 58 
directed outwardly of the slot 50. Thus, when the rib 46 
is moved toward and into the slot 50, the ramp surface 
56 engages the inclined surface 58 and the resulting 
lever action rotates the locking tab 52 to the position 
illustrated in FIG. 7. The ramp surface 56 and inclined 
surface 58 also cooperate in guiding the ribs 46 into the 
slots 50 of the channels 48. 
Proper assembly of two adjacent modules 22 is also 

facilitated by guide fingers 60 disposed at the entrance 
end of the channels 48 to each side of the locking tab 
52 and having inclined guide surfaces 62. The quide 
surfaces 62 cooperate with the inclined surfaces 58 of 
the locking tabs 50 to provide a converging mouth 
structure at the entrance end of each channel 48. 
After entry of the ribs 46 into the slots 50 of the 

channels 48, and as best shown in FIG. 7, the locking 
tabs 52 ride along the outermost edges of the ribs 46 
and provide only inconsequential resistance to full 
entry of the ribs 46 into the channels 48. When the fully 
assembled position is reached as illustrated in FIG. 5, 
the locking tabs 52 return to their initial locking posi 
tion due to the inherent resiliency of the plastic mate 
rial from which the neck portions 54 are formed. Each 
locking tab 52 is provided with a retaining surface 64 
directed inwardly relative to the slot 50 and serving to 
retain the ribs 46 within the slots 50 because the retain 
ing surfaces 64 obstruct the entrance end of the chan 
nels 48. 

In the embodiment of the invention illustrated in 
FIGS. 1-7, the capability of disassembly is desired. For 
this reason, the retaining surfaces 64 are inclined out 
wardly so that the trailing ends of the ribs 46 can en 
gage the retaining surfaces 64 and force the locking 
tabs 52 to their alternate position shown in FIG. 7 so 
that the ribs 46 may be withdrawn from the slots 50. Al 
ternatively, if it is desired to prevent disassembly, the 
retaining surfaces 64 could be provided with no incline 
or with a reverse incline cooperating with a similar con 
figuration of the trailing edge of the rib 46. 
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4 
Movement of two adjacent modules 22 beyond the 

fully assembled position is prevented by means of stop 
tabs 66 projecting from the side surfaces 28. As the ad 
jacent parts 22 are assembled, the tabs 66 enter slots 68 
in the side surface 30. As shown in FIG.S, in the assem 
bled position the tabs 66 engage the inner ends of the 
slots 68 to prevent further relative movement of the ad 
jacent modules 22. This arrangement of stop tabs 66 
and slots 68 also provides a keying function because in 
sertion of the ribs 46 into the slots 50 of the channels 
48 from the end opposite the locking tabs 52 is pre 
vented. 

In the arrangement of FIGS. 1-7 wherein the connec 
tor housing 20 is used with a series of electrical devices 
such as the device 44, it is desirable to obtain a rela 
tively loose fit between adjacent modules 22 so that 
limited movement of the modules with respect to one 
another is permitted. Typically, the terminals 42 of 
push button switches or other devices 44 are not lo 
cated in accordance with precise tolerances. Moreover, 
the common bracket or other device used to mount the 
switches often permits some variation between the po 
sitions of terminals 42 of adjacent devices 44. If the 
modules 22 were joined together rigidly in such a way 
that relative motion were prevented, difficulty might be 
encountered in interconnecting the completed connec 
tor with a group of the devices 44. 

In order to permit some relative movement of adja 
cent assembled modules 22, the slots 50 are somewhat 
larger in size than the ribs 46. This provides a slight 
clearance best illustrated in FIG. 3 permitting the de 
sired relative movement. Despite the clearance, how 
ever, the ribs 46 are securely and firmly retained within 
the slots 50. 
Having reference now to FIGS. 8-10, there is illus 

trated a connector housing designated as a whole by 
the reference numeral 70 and comprising an alternative 
embodiment of the present invention. The housing 70 
is composed of two discrete housing parts 70A and 70B 
which are assembled together to form the complete 
connector housing 70. The parts 70A and 70B are held 
in assembled relation by means of a pair of locking as 
semblies generally designated as 72. 
Unlike the connector housing illustrated in FIGS. 

1-7, the connector housing 70 is not of modular con 
struction -i.e., it is not made up of identical inter 
changeable housing parts or modules any number of 
which may be ganged together. Rather, the parts 70A 
and 70B of the connector 70 include arrays of recesses 
respectively designated by the reference numerals 74 
and 76 cooperating upon assembly to define a series of 
terminal containing cavities 78 (FIG. 9). 
Housing parts 70A and 70B are preferably formed of 

a plastic material having suitable electrical insulating 
qualities and having a degree of resilience. Part 70A in 
cludes a shelf-like extension 79 extending from a wall 
80 and having a lower wall 82. The walls 80 and 82 of 
part 70A form an L-shaped depression or recess into 
which the housing part 70B fits upon assembly. The 
part 70B includes an upper wall 84 interfacing with the 
wall 82 and a rear edge wall 86 interfacing with the wall 
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80 upon assembly of the parts 70A and 70B. 
Although many different types of terminal arrange 

ments may be used with a two part connector housing 
such as the housing 70, in the illustrated arrangement 
the housing part 70A supports a series of insulation 
piercing terminals such as the terminal 88 a portion of 
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which is shown in FIG. 8. The housing part 70B is 
adapted to support a series of wires 90 aligned with the 
terminals 88. When the parts 70A and 70B are joined 
by moving the surface 84 toward the surface 82, the 
terminals 88 make contact with the conductors of the 
wires 90. 
With reference more specifically to the locking as 

semblies 72, these assemblies are similar in structure 
and in function to the assemblies 24 associated with the 
connector housing 20 illustrated in FIGS. 1-7. The part 
70A is provided with a pair of ribs 92 located at oppo 
site sides of and formed essentially as extensions of the 
wall 80. The housing part 70B is provided with a pair 
of channels 94 located in alignment with the ribs 92 
and including slots 96 sized to receive the ribs 92. 
Each channel 94 is provided with a locking tab 98 

which in its locking position partially obstructs the en 
trance end of the channel 94. In order to permit move 
ment of the locking tabs 98 between their locking posi 
tions and their alternate positions, reduced thickness 
neck portions 100 (FIG. 9) are provided. As is the case 
with the locking assemblies 24 described above, the 
ribs 92 are provided with ramp surfaces 102 and the 
tabs 98 are provided with inclined surfaces 104 to facil 
itate displacement of the locking tab between positions 
and to guide entry of the ribs 92 into the channels 94. 
The channel 94 is provided with guide fingers 106 in 
cluding inclined guide surfaces 108 cooperating with 
surfaces 104 to provide converging mouth openings for 
the slots 96. After full entry of the ribs 92 into the slots 
96, the connector housing 70 is maintained in assem 
bled relation by engagement of retaining surfaces 110 
of the locking tabs 98 with the trailing ends of the ribs 
92, 

In the case of the connector housing 70, the full as 
sembled position is reached when the surfaces 84 and 
82 are abutting. In view of the mating housing configu 
rations, there is need for no other stop or keying struc 
ture. 

Relative movement between the housing parts 70A 
and 70B after assembly is not desirable in connection 
with the connector housing 70 since it is desired to hold 
the terminals 88 firmly in position. A rigid interconnec 
tion of the housing parts 70A and 70B is accomplished 
by dimensioning the ribs 92 and the slots 96 of the 
channels 94 so that a relatively tight fit with minimal 
clearance is obtained. 
Although the invention has been described with ref 

erence to details of the illustrated embodiments, it 
should be understood that other modifications and al 
terations may be devised by those skilled in the art. 
Such details should not be understood to limit the in 
vention as defined in the following claims. 
What is claimed and desired to be secured by Letters 

Patent of the United States is: 
1. A locking structure for holding a pair of connector 

housing parts in assembled relation, said locking struc 
ture comprising a pair of interfacing rigid channel 
members each defining a slot and a pair of complemen 
tary rib members slidably receivable in said slots, a pair 
of resilient lock means for releasably retaining said rib 
members, in said channel members, each said lock 
means comprising a lock member normally obstructing 
the entrance end of one said slot, an integral resilient 
hinge interconnecting each said lock member and one 
said channel member for permitting said lock member 
to be moved relative to said rigid channel member in 
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response to engagement by the corresponding rib mem 
ber to a position wherein said rib member may enter 
said slot. 
2. The structure of claim 1 said integral resilient 

hinge interconnecting said lock member and said chan 
nel member. 

3. The structure of claim 2, said lock member having 
an inclined surface directed outwardly of said slot to 
facilitate entrance of said rib member into said slot. 

4. The structure of claim 3, said lock member having 
an additional inclined surface directed inwardly of said 
slot to permit withdrawal of said rib member from said 
slot. 
5. The structure of claim 3, said rib having an in 

clined ramp surface at its leading end engageable with 
said inclined outwardly directed surface of said lock 
member upon entry of said rib member in said slot. 

6. The structure of claim 5, further comprising addi 
tional inclined guiding surfaces formed at the entrance 
end of said channel member for guiding said rib mem 
ber into said slot. 
7. Locking structure for first and second discrete 

molded plastic housing parts adapted to be joined to 
gether to form a connector housing, said locking struc 
ture comprising: 
a channel member formed integrally and relatively 

rigidly on said first housing part; 
a rib member formed integrally and relatively rigidly 
on said second housing part and having a front and 
rear end; 

a slot defined in said channel member having an en 
trance end for receiving the front end of said rib 
member upon joining of said housing part; 

a lock member; - 
an integral hinge of small cross sectional area relative 
to said lock member, said hinge interconnecting 
said lock member and said channel member at said 
entrance end of said slot; 

said lock member normally being positioned to ob 
struct the entrance end of said slot; 

first surface means on said lock member and on the 
first portion of said rib member that enters said 
channel member for causing said lock member to 
pivot about said integral hinge and to permit move 
ment of said rib member into said slot; and 

second surface means on said lock member and on 
the rear end of said rib member for resisting with 
drawl of said rib member from said slot after move 
ment of said rear end of said rib member past said 
lock member. 

8. The housing of claim 7, said rib members and 
channel members being sized for a tight fit to hold said 
housing parts firmly together. 

9. The housing of claim 7, said rib members and 
channel members being sized for a loose fit to permit 
limited movement of the interlocked housing parts rel 
ative to one another. 

10. The housing of claim 7, further comprising tab 
and slot means for preventing over-insertion of said rib 
members into said channel members. 

11. The housing of claim 7, said housing parts being 
substantially identical and each including both rib 
members and channel members and being interlock 

65 
able with other similar housing parts. 

12. The housing of claim 11, each said housing part 
including at least one terminal receiving cavity. 
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