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RIGHT ANGLEELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 

This invention relates to a right angle electrical con 
nector for connecting together printed circuit boards 
andlor tape cables. The connector is of the type that 
does not require any permanent attachments such as 
solder, welds, or crimps, to connect the tape cable 
and/or circuit board together. 

Solderless connections between multi-conductor flat 
cables and/or circuit boards is well known in the art 
and descriptions of such solderless connections can be 
found in U.S. Pat. Nos. 3,089,114 and 3,088,090 to J. 
C. Cole et al. entitled "Electrical Connector' and U.S. 
Pat. No. 3,004,237 to J. C. Cole et al. entitled "Electri 
cal Connector for Multi-Conductor Cables'. These 
prior art patents include complicated assemblies that 
have complex electrical contacts for completing elec 
trical circuits between the two cables, and, in one in 
stance, require a male and female portion, each of 
which is attached to a different tape cable and/or cir 
cuit board and a connecting portion to connect the 
male and female portions together. Other prior art tape 
connectors include sharp pointed contacts that are 
forced through the insulation and the conductors of the 
cable or circuit board, stressing the metal and provid 
ing permanent electrical contact. Both tape cables and 
circuit boards generally include large numbers of very 
small conductors and it is important, when intercon 
necting the tapes and/or boards, that exact alignment 
of the conductors be achieved with the contacts of the 
connecting device. Alignment is generally achieved by 
means of spaced apertures in the connector body that 
contain corresponding contacts. Characteristic of most 
prior art connectors for tape cables are complex elec 
trical contacts in the form of ramps and/or fingers 
made of springy material which maintain substantial 
restorative resilience when fully engaged with the cable 
or circuit board. By restorative resilience is meant the 
tendency to restore, to at least an appreciable degree 
the original unbent shape of the part. The present types 
of electrical contacts are expensive to make and dif 
ficult to assemble into the connector. 
The present invention avoids the problems of the 

prior art and presents a simple right angle electrical 
connector that establishes exact alignment between a 
tape cable and circuit board and good circuit relation 
ship therebetween. 

sUMMARY OF THE INVENTION 
This invention provides a right angle connector of 

simple construction that is useful in connecting 
together printed circuitboards and tape cables. 
The invention is a right angle electrical connector 

that is characterized by a plurality of resilient V-shaped 
electrical contacts retained within the electrical con 
nector by the restorative resilient force of the contact 
legs against the inside walls of the connector. 

In one embodiment of the invention the electrical 
connector for connecting in electrical circuit relation 
ship a tape cable to a circuit board comprises: a hous 
ing having a first side, a second side adjacent to the first 
side, and a plurality of slots arranged in the same 
spaced relationship as the conductors of the tape cable, 
the slots extending between the first and second sides 
and having end portions defining a groove beneath the 
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2 
first and second sides of the housing for receiving end 
portions of an electrical contact; a plurality of electri 
cal contacts mounted in the housing slots, each of the 
contacts extending beyond the first and second sides of 
the housing so that they may come into contact with 
the conductors of the tape cable and/or circuit board, 
each of the electrical contacts is comprised of a 
resilient member that includes a first leg and a second 
leg resiliently connected to the first leg and defining a 
marked angle therebetween, the first and second legs 
each including a raised portion extending in a direction 
away from the marked angle between the legs, and 
each of the contacts retained in one of the slots by the 
resilient action of the legs which force the free end por 
tions of the legs in pressure contact with the inner walls 
of the slots whereby the electrical contact is retained 
within the connector; means for mounting and posi 
tioning the tape cable on the first side so that each of 
the conductors of the tape cable is in contact with one 
of the contacts mounted in the housing slots; and 
means for mounting and positioning the circuit board 
on the second side so that each of the circuit board in 
puts is in contact with one of the contacts mounted in 
the housing whereby the circuit board is connected in 
electrical circuit relationship to the tape cable. 

Accordingly, it is an object of this invention to pro 
vide an improved type of right angle electrical connec 
tor for connecting together a circuit board and a tape 
cable. 

It is another object of this invention to provide an im 
proved type of right angle electrical connector without 
acquiring any permanent attachments such as solder, a 
weld, or a crimp. 

It is still another object of this invention to provide 
an inexpensive and easily manufactured tape connec 
tor. 

It is still a further object of this invention to provide a 
simple electrical contact that is retained in a molded 
housing by the restorative resilience of the contact act 
ing against the inner walls of the housing. 

Still another object of this invention is to provide an 
electrical contact that is inexpensive to make and as 
semble into a connector without requiring the use of 
special tools. 
The above and other objects and features of the in 

vention will become apparent from the following 
detailed description taken in conjunction with the ac 
companying drawings and claims which form a part of 
this specification. - - 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view of an electrical contact that is 

utilized in the preferred embodiment of the electrical 
connector. 

FIG. 2 is an exploded diagrammatic view of a 
preferred embodiment of an electrical connector utiliz 
ing the contact shown in FIG. 1. 

FIG. 3 is a cross-sectional view of the electrical con 
nector taken along lines III-III. 

FIGS. 4, 5, and 6 are cross-sectional views illustrat 
ing alternate embodiments of the electrical contact. 
DETALED DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings, FIG. 1 illustrates an 
electrical contact that is utilized in the preferred em 



3 
bodiment of the electrical connector. The electrical 
contact is comprised of an electrically conducting 
material and in the preferred embodiment, it is com 
prised of a flat strip of beryllium copper alloy bent to 
shape so that the contact is resilient. The contact is in 
the shape of an open V-formed by a first leg 10 and a 
second leg 20 with a marked angle A therebetween. 
The electrical contact is fabricated from a resilient 
material so that when a force is applied to the legs 10, 
20 reducing the marked angle A, the restorative 
resilient action of the legs 10, 20 return them to their 
original position when the force is removed. Similarly, 
each leg has a resilient arm attached thereto, 11, 21. 
Each of the arms 11, 21 terminates in a raised portion 
12, 22, that extends away from the marked angle A. 
The raised portions 12, 22 of the contact are those por 
tions of the contact 1 that will eventually come into 
contact with other electrical conducting surfaces. It 
can be readily appreciated from the drawing that the 
angles formed between the legs and between the legs 
and arms combined with the fact that the contact is 
made from spring-like material added to the restorative 
forces that would act upon the legs 10, 20 or arms 11, 
12, 21 22 to return them to their original position when 
a force that has moved them is removed. 

FIG. 2 is an exploded view of the right angle connec 
tor incorporating the contact shown in FIG. 1. The 
electrical connector, except for the electrical contacts 
1, is comprised of an electrically insulating material 
such as a molded resin and includes a housing 50, a 
base plate 40, and a plurality of electrical contacts 1. 
The housing 50 includes means for receiving and 
retaining a printed circuit board 60 and the base plate 
40 includes means for receiving and retaining a tape 
cable 70. 
The tape cable 70 has a plurality of thin-ribbon like 

conducting strips 71 which are sealed in spaced parallel 
relationship between upper and lower electrical insu 
lating layers of material bonded to each other to form 
an insulating body. The illustrative cable shown in only 
one of many types and may, for example, be obtained 
from the Tape Cable Company, Rochester, New York. 
The conductors 71 are generally made of thin copper 
strips and the body is generally made of clear, trans 
parent thermaplastic material such as polyester resin. 
The circuit board 60 is comprised of a nonconducting 
material having an electrical circuit thereon and a plu 
rality of inputs thereon (not shown) arranged in the 
same spaced relationship as the conductors 71 of the 
tape cable. Therefore, when the circuit board 60 is 
mounted on the housing 50, the circuit board inputs 
(not shown) will be connected in circuit relationship 
with the contacts 1. Similarly, when the tape cable 70 is 
mounted on the connector housing 50, the conductors 
71 will be in electrical circuit relationship with the con 
tacts 1. 

The bolt 61 and holes (not shown) in the circuit 
board and housing 50 function to fasten and align the 
circuit board so that the contacts 1 will contact the in 
puts (not shown) of the circuit board 60. 
The holes 44, 54, alignment peg 42, and groove 43 

function to fasten and align the tape cable so that the 
leg portions (not shown) of the contacts 1 will contact 
the conductors 71 of the tape cable 70. 
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FIG. 3 illustrates a partial cross-sectional view of the 
preferred embodiment of the right angle connector 
with the circuit board 60 and the tape cable 70 
mounted thereto. This view shows how the electrical 
contact 1 connects the inputs 63 of the circuit board 60 
in electrical circuit relationship with the conductors 71 
of the tape cable 70. The connector housing 50 in 
cludes a plurality of slots 52 for receiving electrical 
contacts 1. Each of the slots 52 extend from one side of 
the housing to an adjacent side and includes end por 
tions defining cavities or grooves 51, 53 beneath the 
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two sides to which the slot extends. It is the purpose of 
these grooves to receive a portion of the legs 10, 20 and 
arms 11, 21 of the electrical contact 1. The contact 1 is 
retained in the position shown by the restorative 
resilience of the contact 1 which forces the arms 11 and 
21 into pressure contact with the walls of the grooves 
51, 53. The simplicity of construction and fabrication 
of this connector is readily apparent from this view. 
The contact 1 is originally placed into the slot by mere 
ly compressing the two legs 10 and 20 to an angle of 
about 90 or less and placing the contact 1 into the slot 
52 with the end portions in the grooves 51 and 53 and 
then removing the compressive force so that the con 
tact 1, in attempting to return to its original shape, will 
be retained in the groove 52 by action of the arms 11 
and 21 in pressure contact with the walls 51 and 53. 

FIG. 4 is another preferred embodiment of the con 
tact 1 that can be utilized within the connector housing 
50. In this embodiment, it is also the restorative 
resilience of the contact that retains the contact within 
the housing 50. The contact includes a first leg 10 and a 
second leg 20 having connected thereto a first arm 11 
and a second arm 21 respectively. Each of the arms ter 
minates in a finger-like end portion 12 and 22, the 
function of which is to come into contact with the in 
puts (not shown) of the circuit board 60 and the con 
ductors 71 of the tape cable (not shown). When the cir 
cuit board 60 is mounted on the housing 50, the end 
portion 12 of the contact and/or leg 10 will be 
depressed into the housing slot 52 but the end portion 
12 will remain in contact with the inputs of the circuit 
board and upon removal of the circuit board 60 the end 
portion 12 will extend from the housing 50 as a result of 
the restorative resilience of the contact. 

FIG. 5 shows still another preferred embodiment of 
the electrical contact that is retained in the connector 
housing 50 by the resilient action of the legs 10, 20. In 
this embodiment, the contacts include raised end por 
tions 12 and 22 for contacting conducting surfaces. It is 
preferred that the raised end portions 12, 22 be curved 
so as to present a smooth surface that will not scratch 
or catch the conductors that are to contact them. 

FIG. 6 is still another embodiment of an electrical 
contact that is retained in the connector housing 50 by 
the resilient act of the legs 10 and 20. In this embodi 
ment, the contact is comprised of the first leg 10 
resiliently connected to a second leg 20 and defining a 
marked angle A therebetween. Each of the legs 10, 20 
includes a raised portion 12, 22 that will extend beyond 
the sides of the connector housing 50, and an arm 11, 
21 that extends away from the marked angle A. Before 
the contact is placed in the housing 50 the marked 
angle A would be greater than 90 so that when the 
contact is confined to the slot 52, the restorative 
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resilient force of the contact legs 10, 20 forces the arms 
11 and 21 into pressure contact with the grooves 51,53 
of the housing thereby retaining the contact within the 
housing 50. When used with a circuit board and tape 
cable, the circuit board and tape cable mounted on the 
sides of the housing 50 will depress the raised portions 
12, 22 of the contact beneath the sides of the housing. 
However, this compression and any movement of the 
boards or cable will not result in the contact being 
dislodged from its retained position within the housing. 
While a preferred embodiment of the invention has 

been disclosed, it will be apparent to those skilled in the 
art that changes may be made to the invention as set 
forth in the appended claims, and, in some cases, cer 
tain features of the invention may be used to advantage 
without corresponding use of other features. For exam 
ple, the principles disclosed herein, could also be used 
to connect a printed circuit board to a printed circuit 
board, tape cable to tape cable, microcircuit to 
microcircuit or any combinations of the above. Ac 
cordingly, it is intended that the illustrative and 
descriptive materials herein be used to illustrate the 
principles of the invention and not to limit the scope 
thereof. 

Having described the invention, what is claimed is: 
1. In combination with an electrical connector of the 

type having a housing and a plurality of electrical con 
tact receiving slots that extend from a first side of said 
housing to a second adjacent side of said housing, each 
of said slots having end portions defining a groove 
beneath said first and second sides of said housing for 
receiving end portions of said electrical contact, said 
electrical contact comprising: 
a first leg; 
a second leg resiliently connected to and angularly 
spaced from said first leg by a marked angle 
therebetween greater than 90 but less than 180° 
when said contact is not in said slot, said first and 
second legs each including an arm resiliently at 
tached thereto that includes an end retention por 
tion and a contact portion, said arms extending 
from said legs in a direction away from the space 
between said legs defining said marked angle and 
towards the apex of said marked angle so that 
when a force is applied to said legs that reduces the 
marked angle and said contact is placed in said 
slots in said connector with the retention end por 
tions of said contact said first and second sides in 
said groove beneath said second side of said hous 
ing and the force is removed from said legs, said 
retention end portions of said arms are in pressure 
contact with the walls of said grooves whereby said 
electrical contact is retained in said connector. 

2. An electrical connector for connecting in electri 
cal circuit relationship a tape cable to a circuit board, 
said tape cable being in the form of an insulating tape 
having a plurality of generally parallel conductors 
therein arranged in a predetermined spaced relation 
ship, the conductors of the tape being bared at one end 
of the cable and said circuit board being in the form of 
an insulating board having an electrical circuit thereon 
which includes a plurality of electrical inputs in the 
form of a plurality of conducting paths arranged in 
generally parallel and spaced relationship along one 
side of said board, the electrical connector comprising: 
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6 
a housing having a first side, a second side adjacent 

to said first side and a plurality of slots arranged in 
the same spaced relationship as the conductors of 
said tape cable, said slots extending between said 
first and second sides, each of said slots having end 
portions defining a groove beneath said first and 
second sides of said housing for receiving end por 
tions of an electrical contact: 

a plurality of electrical contacts mounted in said 
housing slots, each of said contacts extending 
beyond the first and second sides of said housing, 
each of said electrical contacts comprising: 

a first leg; 
a second leg resiliently connected to and angularly 
spaced from said first leg by an angle of about 90' 
said first and second legs each including an arm 
resiliently attached thereto that includes an end re 
tention portion and a contact portion, said arms 
extending from said legs in a direction away from 
the space between said legs defining said angle and 
towards the apex of said marked angle, and each of 
said contacts retained in one of said slots by the 
resilient action of the legs which force said reten 
tion end portions of said arms in a direction away 
from said angle and in pressure contact with the 
walls of said groove whereby said electrical con 
tact is retained in said connector; . . . 

means for mounting and positioning said tape cable 
on said first side so that each of said conductors of 
said tape cable is in contact with one of said con 
tacts mounted in said housing slots; and 

means for mounting and positioning said circuit 
board on said second side so that each of said cir 
cuitboard inputs is in contact with one of said con 
tacts mounted in said housing slots whereby said 
circuit board is connected in electrical circuit rela 
tionship to said tape cable. 

3. The combination recited in claim 2 wherein said 
means for mounting and positioning said tape cable 
comprises: - 

a base having a groove therein for receiving and posi 
tioning the bared end of said tape cable; and 

means for mounting and positioning said base on said 
housing so that each of said conducting strips of 
said tape cable is in contact with one of said con 
tacts mounted in said housing slots. 

4. An electrical connector for connecting in electri 
cal circuit relationship a tape cable to a circuit board, 
said tape cable being in the form of an insulating tape 
having a plurality of generally parallel conductors 
therein arranged in a predetermined spaced relation 
ship, the conductors of the tape being bared at one end 
of the cable and said circuit board being in the form of 
an insulating board having an electrical circuit thereon 
which includes a plurality of electrical inputs in the 
form of a plurality of conducting paths arranged in 
generally parallel and spaced relationship along one 
side of said board, said electrical connector compris 
1ng: 

a housing having a first side, a second side and a plu 
rality of slots arranged in the same spaced relation 
ship as the conductors of said tape cable, said slots 
extending between said first and second sides, 
each of said slots having end portions defining a 
groove beneath said first and second sides of said 



resilient action of said contact, each of said slots in 

7 
housing for receiving end portions of an electrical 
contact; 

a plurality of electrical contacts mounted in said 
housing slots, each of said contacts extending 
beyond the first and second sides of said housing, 5 
each of said contacts comprising: 

a first leg; 
a second leg resiliently connected to and angularly 
spaced from said first leg by an angle of about 90, 
said first and second legs each having a free end 
and a raised portion, said free ends and said raised 
portions extending from said legs in a direction 
away from the space between said legs defining 
said angle, and each of said contacts retained in 
one of said slots by the resilient action of the legs 
which force said free end portions of said legs in a 
direction away from the space between said legs 
defining said angle and in pressure contact with 
the walls of said groove whereby said electrical 
contact is retained in said connector; 

means for mounting and positioning said tape cable 
on said first side so that each of said conductors of 
said tape cable is in contact with one of said con 
tacts mounted in said housing slots; and 

means for mounting and positioning said circuit 
board on said second side so that each of said cir 
cuit board inputs is in contact with one of said con 
tacts mounted in said housing slots whereby said 
circuit board is connected in electrical circuit rela 
tionship to said tape cable. 

5. The combination as recited in claim 4 wherein said 
means for mounting and positioning said tape cable 
comprises: 
a base having a groove therein for receiving and posi 

tioning the bared end of said tape cable; and 
means for mounting and positioning said base on said 

housing so that each of said conducting strips of 
said tape cable is in contact with one of said con 
tacts mounted in said housing slots. 

6. In combination with an electrical connector of the 
type having a plurality of resilient electrical contacts 
retained in slots in said electrical connector by the 
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cluding end portions defining a groove beneath a first 
and second side of said connector, the improvement 
wherein said resilient contact comprises: 

a member having a first leg resiliently connected to 
and angularly spaced from a second leg by an 
angle of about 90'; 

a first arm resiliently connected to the end of said 
first leg of said member, said first arm adjacent the 
first leg of said member and extending in a 
direction away from the space between said legs 
defining said angle, said first arm having a portion 

, in pressure contact with said groove in said first 
side of said connector; and 

a second arm resiliently connected to the end of said 
second leg of said member, and said second arm 
adjacent said second leg of said member and ex 
tending in a direction away from the space 
between said leg defining said angle, said second 
arm having a portion in pressure contact with said 
groove in said second side of said connector, 
whereby said contact is retained in said slot in said 
Connector. 
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7. The combination as recited in claim 6 wherein said 
first and second arms each include a raised portion that 
extends in a direction away from said the space 
between said legs defining said angle and beyond the 
respective side of the connector. 

8. The combination as recited in claim 6 wherein said 
first arm includes a portion, extending from the 
resilient connection to said first leg, that is generally 
parallel to said first leg; and said second arm includes a 
portion, extending from the resilient connection to said 
second leg, that is generally parallel to said second leg. 

9. The combination as recited in claim 1 wherein said 
first arm includes a portion, extending from the 
resilient connection to said first leg, that is generally 
parallel to said first leg; and said second arm includes a 
portion extending from the resilient connection to said 
second leg, that is generally parallel to said second leg. 

10. The combination as recited in claim 8 wherein 
the marked angle between said first and second leg is 
greater than 90 when said contact is not in said slot so 
that when a force is applied to said legs that reduces the 
marked angle and said contact is placed in said slot in 
said connector and the force is removed said portions 
of said arms parallel to said legs are in pressure contact 
with the walls of said groove whereby said electrical 
contact is retained in said connector. 

11. The combination as recited in claim 9 wherein 
the marked angle between said first and second leg is 
greater than 90 when said contact is not in said slot so 
that when a force is applied to said legs that reduces the 
marked angle and said contact is placed in the slot in 
said connector and the force is removed said portions 
of said arms parallel to said legs are in pressure contact 
with the walls of said groove whereby said electrical 
contact is retained in said connector. 

12. An electrical contact comprising: 
an electrical conducting member having a first leg 

resiliently connected to a second leg which is an 
gularly spaced from said first leg by a marked 
angle greater than 90 but less than 180. 

a first arm resiliently connected to the end of said 
first leg of said member, said first arm extending 
outside said space between said legs that define 
said marked angle and adjacent said first leg, said 
first arm including a raised portion extending away 
from said first leg and outside said space between 
said first and second legs that define said marked 
angle; and 

a second arm resiliently connected to the end of said 
second leg of said member, said second arm ex 
tending outside said space between said legs that 
define said marked angle and adjacent said second 
leg, said second arm including a raised portion ex 
tending away from said second leg and outside said 
space between said first and second legs that 
defines said marked angle, whereby when a force 
moves one of said arms or legs from its original 
position, the resilient action of the contact returns 
said arm or leg to its original position when said 
force is removed. 

13. The electrical contact as recited in claim 12 
wherein said first arm includes a portion, extending 
from the resilient connection to said first leg, that is 
generally parallel to said first leg; and said second arm 
includes a portion extending from the resilient connec 
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tion to said second leg, that is generally parallel to said an arm on each end of said legs that extends outside 
second leg. said space between said legs that define said 14. An electrical contact comprising: 

marked angle, each of said legs further including a a first leg; 
raised portion that extends away from said legs and a second leg resiliently connected to and angularly 5 tside said betw id legs defini id 

spaced from said first leg by a marked angle outside said space between said legs defining sal 
greater than 90 but less than 180, said first and marked angle. 
second legs including k . . . k . . . k. 
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