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This invention relates to electrical connectors, and par 
ticularly to a novel connector for establishing electrical 
contact with circuits on a printed circuit board or the 
like. 

Electrical connectors for use with printed circuit boards 
are available today in various shapes and sizes. Gener 
ally, the connector is supported by an insulating body, and 
the printed circuit board is inserted into the connectors. 
Some connectors also provide physical support for the 
printed circuit board as well as electrical connection, 
While other connectors provide only electrical connection 
and the printed circuit beard must be supported by other 
eS. 

The problems encountered in making good electrical 
connection between an electrical circuit on a printed cir 
cuit board and the electrical connectors are numerous, 
as evidenced by the many different types of electrical con 
nectors available today. Each available electrical con 
nector generally is the result of an attempt to solve one 
of the problems. However, there is still a genuine need 
in industry for an electrical connector which embodies 
the qualities of being inexpensive to manufacture, mak 
ing good and continuous electrical contact with circuits 
on a printed circuit board, and allowing a printed circuit 
board to be repeatedly inserted into and removed from 
the connector with minimum force and without adversely 
affecting the ability of the connector to make good elec 
trical contact. 
The present invention attains the foregoing qualities by 

providing a unitary electrical connector which is extreme 
ly easy to fabricate, and which assures good electrical 
contact with a circuit board being inserted therein through 
the combined use of lever and spring actions. The con 
nector preferably comprises a support having at least one 
outwardly extending support arm. The thickness and 
Width dimensions of the support and the material of which 
it is constricted are such as to permit the outwardly ex 
tending portion of the support to have a limited spring 
action. A lever arm is connected approximately at its 
midpoint to the end of the outwardly extending support 
arm and is Substantially parallel to the support arm. The 
physical connection between the end of the support and 
the midpoint of the lever arm is made large enough to 
support the lever arm but small enough to allow the lever 
arm limited pivotal motion in the plane of the support. A 
downwardly extending arm is provided to which a con 
ductor may be attached for making electrical connection 
with the connector. 
A series of connectors may be mounted in line on an 

insulating support. When a printed circuit board is in 
serted between the lever arms of the individual connec 
tors and a backing member, the urging outward of the 
lower ends of the lever arms by the board causes the 
upper ends of the lever arms to be urged toward the 
printed circuit board because of the pivotal action of the 
lever arms. Also the support urges the lever arms against 
the printed circuit board by its spring action. 

In another embodiment of the invention, the support is 
U-shaped to provide two outwardly extending support 
arms. Two lever arms are respectively connected ap 
proximately at their midpoints to the ends of the out 
wardly extending support arms and are urged toward each 

O 

5 

20 

25 

30 

35 

40 

55 

60 

65 

e 
ced 

other by spring action of the support. Thus, when a 
printed circuit board is inserted between the lever arms, 
which are substantially parallel to each other and to the 
outwardly extending support arms, it is firmly gripped by 
the connector through the combined use of lever and 
spring actions. If the circuit board is mounted in a series 
of such connectors, the connectors provide physical sup 
port for the board as well as making good electrical con 
nection to the circuitry on the board. 

Further features and advantages of the invention will 
become apparent from the following description, taken 
in conjunction with the accompanying drawings, in which: 

F.G. 1 is a plan view of one embodiment; 
FIG. 2 is a perspective view, with part broken away, 

showing the connector of FIG. 1 in an assembly includ 
ing a circuit board; 

F.G. 3 is a perspective view of an alternate configura 
tion of connector embodying the invention; and 

FIG. 4 is a plan view of another embodiment of the 
invention. 

FIGS. 1 and 2 show one embodiment of the invention, 
in which a unitary electrical connector 6 comprises a 
Substantially planar, U-shaped support 1 having two out 
wardly extending, substantially straight and parallel arms 
2a and lib. Two lever arms 12a and 12b are respec 
tively connected to the support 1 near the outer ends of 
the support arms lia, Alib, by means of neck portions 13a 
and 13b, and are substantially parallel to the support 
arms 2a and 12b. Each of the lever arms is supported 
at a point approximately at but slightly higher than the 
midpoint of the arm, with neck portions 3a, 3b allow 
ing the lever arms limited pivotal movement in the plane 
of the support toward and away from each other. The 
lever arms are mounted substantially parallel and op 
posite each other in the same plane and have opposed 
convex outer ends, the shape of the ends facilitating in 
sertion of a printed circuit board therebetween. In ad 
dition, the lever arms are of generally concave shape to 
ward each other and away from their respective support. 
a.S. 

Extending downward from the U-shaped support 11, in 
a direction substantially opposite to the support arms, are 
a connection or contact pin 14 and a fastening or sta 
bilizing pin 5. The contact pin 4 and stabilizing pin 
15 pass through holes 16 and 17, respectively, provided 
in an insulating mounting board 18. The fastening or 
stabilizing pin 15 may be bent over after passing through 
the hole 7 to secure the connector 10 to the mounting 
board 18. The contact pin 4 provides a convenient ter 
minal for making electrical connection between a con 
ductor (not shown) and the connector 10. 
The connector of the invention may be made of a con 

ventional electrically conductive material having spring 
like properties, such as beryllium copper (heat treated) 
or hosphor bronze, which is plated with gold, silver or 
other material conventionally used for making good elec 
trical contact. In a typical application, it may be about 
2 inches in over-all height, one-half inch wide and 0.025 
0.030 inch thick. 
A series of connectors may conveniently be mounted 

between insulating alignment bars 19 which are secured 
to the mounting board 18. The bars 9 are provided with 
slots 20 to accommodate the connectors, with the slots 
being large enough to allow limited movement of the con 
nector portions 11a and 11b toward and away from each 
other. Of course, the slots 20 in each bar 19 are spaced 
apart to match the circuits on a printed circuit board with 
which contact is to be made; for example, they may be 
on one-eighth or one-tenth inch centers. The alignment 

0 bars 19 also restrict the connectors 10 from making elec 
trical contact with each other. 
As best seen in FIG. 2, a printed circuit board 21 may 
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be inserted between the lever arms of a series of con 
Inectors mounted between two boards 19. It should be 
noted that as the printed circuit board 21 is inserted into 
the connector, it first forces the lever arms 12a and 12b 
apart at their upper or outer ends. Then, as the printed 
circuit board is inserted farther into the connector, it 
forces the lower or inner ends of the lever arms apart, 
thereby applying a pivotal force about the neck portions 
13a and 13.b (which act as pivot points) to urge the tops 
0f the lever arms against the printed circuit board. The 
Spring action of the U-shaped support 11 also urges the 
lever arms 12a and 12b against the printed circuit board 
2. 
When the length of each lever arm below its pivot point 

is longer than its length above the pivot point and the 
upper ends of the lever arms are closer together than the 
lower ends (without a circuit board inserted therebe 
tWeen), and a circuit board 21 is inserted, the upper ends 
of the lever arms are urged against the board with more 
force than the lower ends of the lever arms. The upper 
ends of the lever arms therefore provide the basic elec 
trical contact with the printed circuit board, and the ac 
tion of both upper and lower ends contributes to physical 
Support of the board. The printed circuit board is held 
in position by the electrical connectors and no other Sup 
port is necessary to hold the circuit board in position, 
provided enough connectors are used and the printed cir 
cuit board is of a reasonable size. However, external 
support for the printed circuit board can be used, if de 
sired. 
The insertion of a printed circuit board into the con 

ector 10 is relatively easy because a very little applied 
force spreads apart the upper ends of the lever arms 12a 
and 12b. This is so because they pivot about the pivot 
points defined by the neck portions 13a and 13b and be 
cause the lower ends of the lever arms are not yet forced 
apart. Once the printed circuit board is inserted past the 
upper ends of the lever arms, additional force is needed 
to further insert and seat the printed circuit board. How 
ever, such force may be applied without fear of damaging 
the printed circuit board because of the generally con. 
cave shape of the lever arms 12a and 12b, and because 
the convex upper ends of the lever arms merely slide 
along the opposing sides of the board. 

Although the lever arms 12a and 12b are shown in 
FIGS. 1 and 2 as being substantially opposite each other 
in the same plane, the base portion of the U-shaped sup 
port 11 may be offset, as shown at 22 in FIG. 3, such 
that the lever arms although still substantially parallel, 
lie in Spaced apart, substantially parallel planes. The 
Structure of FIG. 3 permits a terminal on one side of a 
printed circuit board to be electrically connected to a 
displaced terminal on the other side of the printed circuit 
board. The forces urging the lever arms 12a and 12b 
against a printed circuit board are the same, whether the 
lever arms are in the same plane or in parallel planes, 
assuming that the circuit board is sufficiently stiff so as 
not to be bent by the forces exerted by the connector. 
A simplified version of the connector of the invention 

is shown in FIG. 4, which shows a connector 23 that is, 
in effect, only half of the connector 10 shown in FIG. 1. 
The connector 23 provides the same type of lever and 
Spring action as the connector 10 in FIG. 1, except that 
the force of the connector is applied to only one side of 
a printed circuit board. The other side of the printed 
circuit board may be supported either by another con 
nector similar to the connector 23 or simply by a backing 
member, such as one of the alignment bars 19 (FIG. 2). 
The connectors of the invention, when used with a 

mounting board and alignment bars in a manner such as 
shown in FIG. 2, provide a multi-contact electrical con 
nector arrangement, wherein excellent electrical connec 
tions with a printed circuit board are made continuously, 
even under conditions of severe vibration. The con 
nectors, when used as set forth above, allowed a printed 
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4. 
circuit board to be repeatedly inserted and removed with 
minimum force and without adversely affecting the ability 
of the connectors to make electrical contact. The con 
nectors are extremely inexpensive to manufacture, such 
as by stamping, and can be made to accommodate vari 
ous sizes of printed circuit boards. 
Although several embodiments of the invention have 

been shown and described, it is apparent that many 
changes may be made by one skilled in the art without 
departing from the true spirit and scope of the invention. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. An electrical connector useful for contacting an 
selectrical conductor upon a circuit-bearing board or the 
like and adapted to be supported and extend away from 
the Surface of a support means made of electrically in 
sulative material, said connector being made from a sheet 
of electrically conductive, resilient material and compris 
1ng: 

a base portion adapted to be fixedly held by the support 
Eneans; 

an elongated arm portion extending from said base pore 
tion in a direction generally away from said base 
portion and away from the surface of said Support 
means when said base portion is held thereby and is 
resiliently movable with respect thereto, said arm 
portion having an extension near that extremity there 
of which is remote from said base portion; and 

an elongated contact portion Supported at a position 
longitudinally intermediate its extremities and Oil a 
first side thereof by said arm portion by means of the 
extension thereon, said contact portion extending gen 
erally parallel to and being spaced apart from said 
arm portion and pivotally movable with respect 
thereto about said extension, said contact portion 
having a first and a second contact area delineated 
on a second side thereof which is opposite said first 
Side, said contact portion being recessed between said 
contact areas so that a plane tangent to said contact 
areas is also generally parallel to said arm portion 
but With that part of said second side intermediate 
Said contact areas being recessed from said tangent plane. 

2. An electrical connector useful for contacting an elec 
trical conductor upon a circuit-bearing board or the like 
and adapted to be Supported and extend away from the 
surface of a Support means made of electrically insulative 
material, said connector being made from a sheet of elec 
trically conductive, resilient material and comprising: 

a base portion adapted to be fixedly held by the support 
Ineans; 

an elongated In portion extending from said base pOr 
tion in a direction generally away from said base 
Portion and away from the surface of Said support 
means When said base member is held thereby and is 
resiliently novable with respect thereto, said arm 
portion having an extension near that extremity there 
of which is remote from said base portion; and 

an elongated contact portion Supported at a position 
longitudinally intermediate its extremities and on a 
first side thereof by said arm portion by means of the 
extension thereon, said contact portion extending gen 
erally parallel to and being Spaced apart from said 
arm portion and pivotally movable with respect there 
to about said extension, said contact portion having a 
first and a second contact area delineated On a second 
side thereof which is opposite said first side, said 
contact portion being recessed between said contact 
areas So that a plane tangent to said contact areaS 
is also generally parallel to said arm portion but with 
that part of Said second side intermediate said contact 
areas being recessed from said tangent plane, the 
position of said contact portion Support being inter 
mediate said contact areas with said first contact area 
being more remote from said base portion but closer 
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to said position of said contact portion support than 
Said Second contact area. 

3. An electrical connector useful for contacting an elec 
trical conductor upon a circuit-bearing board or the like 
and adapted to be Supported and extend away from the sur 
face of a Support means made of electrically insulative 
material, said connector being made from a sheet of elec 
trically conductive, resilient material and comprising: 

a base portion adapted to be fixedly held by the support 
aS 

an elongated arm portion extending from said base por 
tion in a direction generally away from said base 
portion and away from the surface of said support 
means when said base portion is held thereby and is 
resiliently movable with respect thereto, said arm 
portion having an extension near that extremity there 
of which is remote from said base portion; and 

an elongated contact portion supported at a position 
longitudinally intermediate its extremities and on a 
first side thereof by said arm portion by means of the 
extension thereon, said contact portion extending gen 
erally parallel to and being spaced apart from said 
arm portion and pivotally movable in the plane of said 
connector with respect thereto about said extension 
through resilient deformation of said connector sub 
stantially in said extension, said contact portion hav 
ing a first and a second contact area delineated on a 
second side thereof which is opposite said first side, 
said contact portion being recessed between said con 
tact areas so that a plane tangent to said contact areas 
is also generally parallel to said arm portion but with 
that part of said second side intermediate said contact 
areas being recessed from said tangent plane. 

4. An electrical connector useful for contacting an elec 
trical conductor upon a circuit-bearing board or the like 
and adapted to be supported and extend away from the 
surface of a support means made of electrically insulative 
material, said connector being made from a sheet of elec 
trically conductive, resilient material and comprising: 

a base portion adapted to be fixedly held by the support 
means; 

first and second elongated parallel arm portions ex 
tending from said base portion in a direction generally 
away from said base portion and away from the Sur 
face of said support means when said base portion is 
held thereby and said first and second arm portions 
being resiliently movable with respect thereto, said 
arm portions each having an extension near that 
extremity thereof which is remote from said base 
portion and the extensions directed towards one an 
other; and 

first and second elongated contact portions each Sup 
ported at a position longitudinally intermediate its ex 
tremities and on a first side thereof by each of said 
arm portions by means of the extension thereon, each 
of said contact portions extending generally parallel 
to and being spaced apart from said arm portion and 
pivotally movable in the plane of said connector about 
said extension, each of said contact portions having a 
first and a second contact area delineated on a second 
side thereof which is opposite said first side with the 
first contact areas facing one another and the Second 
contact areas facing one another, and each of Said 
contact portions being recessed between said contact 
areas so that the planes tangent to the first and contact 
areas are also generally parallel to the arm portions 
but with that part of said second side of each of said 
contact portions intermediate said contact areas being 
recessed from said tangent plane. 

5. The connector as defined in claim 4 wherein the first 
and second arm portions and the first and second contact 
portions are disposed substantially in a single plane. 

6. An electrical connector useful for contacting an 
electrical conductor upon a circuit-bearing board or the 
like and adapted to be supported and extend away from 
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6 
the Surface of a support means made of electrically insula 
tive material, said connector being made from a sheet of 
electrically conductive, resilient material and comprising: 

a base portion adapted to be fixedly held by the support 
Ileans; 

first and second elongated parallel arm portions extend 
ing from said base portion in a direction generally 
away from said base portion and away from the Sur 
face of said support means when said base portion is 
held thereby and said first and second arm portions 
being resiliently movable with respect thereto, said 
arm portions each having an extension near that ex 
tremity thereof which is remote from said base por 
tion and said extensions directed towards one an 
other; and 

first and second elongated contact portions each sup 
ported at a position longitudinally intermediate its ex 
tremities and on a first side thereof by each of said 
arm portions by means of the extension thereon, each 
of said contact portions extending generally parallel 
to and being spaced apart from said arm portion and 
pivotally movable in the plane of said connector 
about said extension, each of said contact portions 
having a first and a second contact area delineated on . 
a second side thereof which is opposite said first side 
with the first contact areas facing one another and 
the second contact areas facing one another, and each 
of said contact portions being recessed between said 
contact areas so that the planes tangent to the first and 
second contact areas are also generally parallel to 
the arm portions but with that part of said second side 
of each of said contact portions intermediate said 
contact areas being recessed from said tangent plane, 
the position of each contact portion Support being in 
termediate the contact areas with said first contact 
area being more remote from said base portion but 
closer to said position of the contact portion support 
than said second contact area. 

7. An electrical connector useful for contacting an elec 
trical conductor upon a circuit-bearing board or the like 
and adapted to be supported and extend away from the 
surface of a support means made of electrically insulative 
material, said connector being made from a sheet of elec 
trically conductive, resilient material and comprising: 

a base portion adapted to be fixedly held by the support 
means; 

first and second elongated parallel arm portions extend 
ing from said base portion in a direction generally 
away from said base portion and away from the Sur 
face of said support means when said base portion 
is held thereby and said first and second arm portions 
being resiliently movable with respect thereto, said 
arm portions each having an extension near that eX 
tremity thereof which is remote from said base por 
tion and said parallel arm portions each Substantially 
planar but disposed in spaced parallel planes; and 
first and second elongated contact portions each Sup 
ported at a position longitudinally intermediate its 
extremities and on a first side thereof by each of said 
arm portions by means of the extension thereon, each 
of said contact portions extending generally parallel 
to and being spaced apart from said arm portion and 
each being pivotally movable in the plane of the re 
spective arm portion about the extension thereof, each 
of said contact portions having a first and second 
contact area delineated on a second side thereof which 
is opposite said first side and each of said contact 
portions being recessed between said contact areas so 
that the planes tangent to the first and second contact 
areas are also generally parallel to the respective arm 
portions but with that part of said second side of each. 
of said contact portions intermediate said contact 
areas being recessed from the respective tangent 
plane. 
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