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[5 7 ] ABSTRACT 
A connector including a body having an integrally 
formed unitary hinge portion. The hinge portion con 
nects a cover to a body member for relative move 
ment to a closed position. As the cover is closed, ma 
terial in the hinge portion deforms in at least two thin 
narrow strips of material at the bases of parallel 
grooves. Strain within each thin narrow strip is limited 
to a predetermined amount by the angle between walls 
de?ning the groove. 

4 Claims, 5 Drawing Figures 
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UNITARY HINGE 

FIELD OF THE INVENTION 

This invention relates to electrical connectors of the 
type having integrally formed hinge portions. 

BACKGROUND OF THE INVENTION 

Hinge portions integrally formed with the polymeric 
body parts of prior art connectors (e.g. US. Pat. Nos. 
3,388,370 and 3,_Ol2,_2 l9l_)q can afford over 180 deglees 
of relative movement between the body parts to attach 
the connector. This deformation occurs in a single thin 
strip of material generally de?ning the axis of rotation 
for the hinge portion. In polypropylene hinge portions 
this thin strip undergoes a strain hardening during its 
?rst deformation which improves its strength. After 
strain hardening the thin strip is highly resistent to frac 
ture even if the connector parts are relatively moved 
over 180 degrees when the hinge portion is at a low 
temperature (i.e. below 0° Fahrenheit). However, it_ has 
been found that if the ?rst deformation of the thin strip 
occurs when the hinge portion is at a temperature of 
below 0° Fahrenheit, the incidence of fracture is rela 
tively high. Such fracture detracts from the reliability 
of molded electrical connectors. 
This problem can be averted during production by 

?exing the thin strip at room temperature before the 
connector is sold. This procedure, however, adds cost, 
and may leave the connector parts in unpredictable rel 
ative positions which may affect packaging efficiency 
and be inconvenient for a craftsman using the connec 
tor. 

Additionally, certain countries have established 
?ame resistent requirementsfor electrical connectors. 
These requirements have necessitated additives to 
polypropylene which detract from its favorable defor 
mation characteristics, or have required the use of new 
materials. Many of these ?ame resistent materials do 
not possess the favorable deformation characteristics 
of polypropylene, so that even at room temperature 
they will not deform along a single thin strip of the ma 
terial without fracturing to afford 180 degree relative 
motion between portions parts of the connector. 

SUMMARY OF THE INVENTION 

An integrally formed hinge portion in a connector ac 
cording to the present invention distrubutes bending 
strain within the hinge portion between two or more 
parallel, spaced thin strips of material, and limits bend 
ing within any one thin strip of material to a predeter 
mined amount. The hinge portion can limit bending 
strain in a thin strip of a given material to an amount 
which will not produce fracture under anticipated use 
conditions so that connectors having hinge portions of 
polypropylene or less deformable materials need not be 
?exed during production even if they may be used in 
below zero conditions. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be more fully understood after 
reading the following description which refers to the 
accompanying drawing in which like numerals desig 
nate like parts throughout the ?gures, and wherein: 
FIG. 1 is an enlarged fragmentary end view showing 

the unitary hinge portion of a connector according to 
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2 
the present invention with the hinge portion in an open 
position; 
FIG. 2 is an enlarged fragmentary end view showing 

the unitary hinge portion of FIG. 1 with the hinge por 
tion in a closed position; 
FIG. 3 is a top plan view of the connector according 

to the present invention with an open cover attached by 
the hinge portion of FIG. 1; 
FIG. 4 is an end view of the connector of FIG. 3; and 
FIG. 5 is an end ?ew of the connector of FIG. 3 show 

ing the cover in the closed position. ’ 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIGS. 3, 4, and 5 there is shown an 
electrical wire connector 46 according to the present 
invention having a hinge portion 12. The hinge portion 
12 is integrally formed in the body of the connector 46 
and connects a ?rst part or cover 50 to a second part 
or body member 52 for 180 degree relative movement I 
from an open position (FIGS. 3-and 4) to a closed posi 
tion (FIG. 5). 
The hinge portion 12, body member 52 and cover 50 

are one piece and formed of a deformable polymeric 
material such as polypropylene. When the body of the 
connector 46 is formed, (as by molding) a ?rst surface 
70 on the cover 50 and a second surface 66 on the body 
member 52 are coplanar with the cover 50 and the 
hinge portion 12 in the open position FIGS. 1, 3 and 4. 
The hinge portion 12 includes a generally triangular ax 
ially extending hinge segment 28 having its apex 30 ap 
proximately in the plane de?ned by the surfaces 70 and 
66 when they are coplanar. Two pairs of walls 26 de?ne 
a pair of parallel V-shaped grooves 24 between the 
body member 52 and the cover 50. The wall 26 are 
generally of equal height, and a slight radius may be 
formed at the abase of each groove 24. The thickness 
of the hinge portion 12 at the base of each groove is not 
greater than 0.030 inch (preferably 0.015 inch) along 
precisely located narrow strips 32. The polymeric ma 
terial in the strips 32 will deform to afford 180 degree 
relative movement of the cover 50 and the body mem 
ber 52 from the open position to the closed position 
with the surfaces 66 and 70 in contact (FIGS. 2 and 5). 
The pair of walls 26 de?ning each groove 24 are dis 
posed at a predetermined angle to each other when the 
surfaces 66 and 70 are coplanar. Relative movement of 
the cover 50 and the body member 52 toward the 
closed position will deform the material in a strip 32 
until at least a portion of the walls 26 de?ning the asso 
ciated groove 24 contact. Thus the angle between the 
walls 26 ‘de?ning each groove 24 will determine the 
amount of bending strain which will occur in the corre 
sponding-strip 32. As the hinge portion 12 is designed 
to afford 180 degree relative movement between. the 
‘ea-6r ST and body'member SZTt'IIeTwEIIs 26'defi?iiig" 
each groove 24 are disposed at about a 90 degree angle 
to equally distribute the required strain in the hinge 
portion between the two strips 32 as may be'desirable 
to restrict fracture of the strips 32. 
The connector 46 affords means for making an elec 

trical connection between the ends of a pair of wires. 
The connector 46 includes a U-shaped conductive 
contact element 54 having spaced planar parallel legs 
56 with parallel aligned slots formed therein to provide 
spaced wire engaging ?ngers 60. The insulative body 
member 52 is formed with a pair of parallel wire receiv 
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ing cavities 62 extending into the body ‘member 52 
from inlet openings in the middle of an end wall 57 to 
an opposite end wall 58. The cavities 62 communicate 
through openings 64 with the top or first surface 66 of 
the body member 52 to afford inspection of the posi 
tion of wires in the cavities 62. The body member 52 
is formed with a pair of slots 68 extending transverse of 
the cavities 62 from the first surface 66 on the body 
member 52. The slots 68 slidably receive the contact 
element 54 for movement between a ?rst position with 
the ?ngers 60 spaced from the cavities 62 to afford po 
sitioning the ends of wires therein (FIG. 4), to a second 
position within the slots 68 at which the ?ngers 60 may 
engage and electrically connect the ends of wires in the 
cavities. in its open position, the cover 50 is positioned 
with the inner surface 70 coplanar with and spaced 
from the ?rst surface 66 to afford access to the contact 
element to move it to its second position (FlGS. 3 and 
4). In the closed position of the cover 50 (FIG. 5), a 
?exible hook-like edge wall 72 parallel to and opposite 
the hinge portion 12 is in engagement over a lip 74, and 
the surfaces 66 and 70 are in contact with the cover 50 
over the openings 64 and the end of the engaged 
contact element 54. 
The connector 46 includes latching means to retain 

the cover 50 in the closed position. The precisely lo 
cated lines of bending afforded by the strips 32 and 
contact of the walls 26 defining the grooves 24 provide 
accurate positioning of the edge wall 72 when the cover 
50 has moved sufficiently close to the closed position 
that an arcuate surface 76 along the edge wall 72 will 
contact an arcuate surface 78 along the lip 74. Further 
pressure on the cover 50 to move it to its closed posi 
tion will cause a camming action between arcuate sur 
faces 76 and 78 and de?ection in the edge wall 72 and 
the hinge portion 48 so that the edge wall 72 will move 
over the lip 74 into latched engagement therewith to 
maintain the cover 50 in the closed position. 
Hinge portions for connectors may include more 

than two hinge segments, however the maximum num 
her is limited as a practical matter by the ability to form 
the thin hinge segments. Within this limitation the num 
ber of strips 32 between which the strain should be di 
vided in a hinge portion is determined primarily by the 
characteristics of the material in deformation and the 
angle of relative movement to be provided by the hinge 
portion. 
Having thus described the present invention, what is 

claimed is: 
1. In a connector for making an electrical connection 

between wires including a resilient conductive contact 
element having spaced wire receiving ?ngers, and an 
insulating body member of a polymeric material having 
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4 
wire receiving cavities and a slot extending from a ?rst 
surface transverse to said cavities to slidably receive 
the contact element for movement from a first position 
spaced from the cavities to afford positioning wires 
therein, to an engaged position with the ?ngers extend 
ing across the cavities to engage wires therein; a cover 
having a second surface; a hinge portion integrally 
formed with and connecting the body member and the 
cover for movement of the cover from an open position 
with said surfaces spaced to afford manual movement 
of said connector element to the engaged position, to 
a closed position over the contact element with said 
surfaces in contact; and latch means for latching the 
cover in the closed position, the improvement wherein: 

said hinge portion has converging walls de?ning at 
least two spaced parallel grooves and an intermedi 
ate stiff hinge segment having a generally triangular 
shape in transverse section and extending parallel 
to said grooves, said segment being connected to 
the body member and the cover by thin narrow 
parallel strips of said polymeric material at the 
bases of the grooves; the strips being deformable by 
an extent limited by contact between the walls to 
afford movement of the cover to the closed posi 
tion, and said latch means includes a lip along the 
edge of said ?rst surface opposite said hinge por 
tion, and a resilient hook-like edge wall projecting 
from said second surface along the edge thereof 
opposite said hinge portion and being adapted for 
latching engagement over said lip when said cover 
is in the closed position, said lip and edge wall each 
having an arcuate surface, and said arcuate sur 
faces being positioned as said cover is moved 
toward said closed position to engage each other to 
bias the cover away from said hinge portion to a 
position de?ned by engagement between the walls 
de?ning one of the said grooves, and to de?ect ‘said 
resilient edge wall to produce engagement thereof 
over said lip. 

2. A connector according to claim 1, wherein said 
hinge portion has one hinge segment, and said walls are 
generally planar and define an angle between the walls 
of each groove of about 90 degrees. 

3. A connector according to claim 1, wherein said 
body member and cover are relatively movable through 
an angle of about 180 degrees between said open and 
closed positions, and the walls are planar and de?ne 
generally V-shaped grooves. 

4. A connector according to claim 1, wherein said 
polymeric material is polypropylene, and said strips 
have a thickness no greater than about 0.03 inch. 

>|< * * * * 
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