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[57] ABSTRACT 

A connector of a type which receives a mating knife 
contact between the prongs of a forked contact 
member of the connector in such a manner that a 
twisting of the prongs of the connector exerts resilient 
electrical contact pressure upon the knife contact. 
The present invention achieves a more reliable eiectri~ 
cal contact by the twisting action of the prongs of the 
receptacle upon insertion of the knife contact. The 
connector ‘of the present invention comprises a body 
of insulating material having bearing surfaces which 
support a knife contact at an angle with respect to a 
pair of contact forks, such that upon insertion of the 
knife contact between the fork {prongs a twisting of the 
prongs, rather than a spreading thereof, produces the 
contact engagement with the knife. The connector is 
designed such that it contains a forked receptacle at 
one end, a knife contact at the other, and a soldering 
lug protruding laterally thereof, all three portions of 
the contact member being of single-piece stamped 
construction. In a preferred embodiment of the inven 
tion, the knife portion of the connector is designed to 
matingly engage the receptacle portion of a like con 
nector. 

‘.6 Claims, 2 Drawingli‘igures 
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PIGGY BANK CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention probable. 
This invention relates to connectors of the type 

which receive mating flat-surfaced contact elements in 
resilient engaging relationship. Such connectors have a 
wide use in the ?eld of electronics where frequent con 
nection and disconnection of electrical conductors 
conductors is necessary probable. One of the most 
common of such connectors takes the form of a contact 
knife engaging the prongs of a contact fork, the prongs 
of the contact fork being resilient to elastically receive 
the ?at surfaces of the contact knife in force-locking 
relationship. 

2. Description of The Prior Art 
In known connector construction, particularly in 

composite plugs comprising a plurality of such connec 
tor, the contact fork of the receptacle receives the con 
tact knife of a mating connector in such a manner that 
the plane ‘of lies at an angle of 90° with respect to the 
plane of the arms of the fork. "However, several disad 
vantages are associated with such an arrangement. 
With particular reference to composite plugs in which 
the contacts are spaced as close as possible to achieve 
high contact density, adjacent contacts must necessari 
ly be separated by a wall of insulating material such 
that the center-to-center distance between contacts is 
signi?cantly greater than the width of the knife or the 
prong-to-prong distance of the fork. Accordingly, rela~ 
tively large dimensions of the composite connector are 
required. 
The 90° displacement of the ‘knife plane with 

reference to the fork plane has even a further disad 
vantage‘. The conventional contact fork of such con 
nectors is stamped out of a ?at metallic strip, and to at 
tain elasticity of the prongs of the contact fork, the 
prongs are limited to a very small cross-sectional 
dimension. Upon frequent opening and closing of the 
electrical connection, thefork prongs are subjected to 
stress pressures upon spreading the prongs apart within 
the plane of the fork, thereby resulting in unavoidable 
wear by the contact surfaces and subsequent reduction 
or loss of contact resiliency of the contact material. 

SUMMARY OF THE INVENTION 

It is the primary object of the present invention to 
provide a connector of the type that receives a mating 
flat-surfaced contact element, which is simple in con 
struction, smaller in dimension than previously con 
ceived constructions, and yet which insures a secure 
electrical contact connection concomitant with an ex 
tended operating lifetime. 

It is a further object of this invention to provide a 
connector of the type which receives a mating flat-sur 
faced contact element in which the contact element of 
themating connector is held in resilient contact with 
the contact fork of a connector receptacle, the two 
contact members forming an angle of other than 90° . 
In a preferred embodiment of the invention, an angle of 
45° between the two contact engaging element is main 
tained. 

It is a further object of this invention to provide a 
connector of the type described above which is inclu 
sive of a solder lug extending laterally from the connec 
tor for making electrical contact with a conductor. 
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2 
It is yet another object of the present invention to 

provide a connector of the type which receives a mat 
ing ?at-surfaced contact element, in which a contact 
knife is disposed on one end of the connector and a 
receptacle having contact fork is disposed at the other 
end, the two contacts being designed to be mutually en 
gageable in a “piggy back” fashion. 

In accordance with the invention, there is provided a 
connector of the type which receives a mating flat-sur 
faced contact element which comprises a body of insu 
lating material having a bearing recess therein for sup 
porting a generally ?absurfaced contact member. The 
contact member has a rearward portion being ?xedly 
mounted within the body of the connector, and a for 
ward portion comprising the prongs of a forked contact 
which are free to ?ex in relation to the ?xed rearward 
portion. The bearing recesses of the body are arranged 
in'relation to the contact member so that the mating 
contact element, usually in the form of a knife contact, 
engages with the prongs of the forward portion at an 
angle with respect to the rearward portion (and for 
ward portion initially before insertion) of less than 90°. 
Due to the simple constructive measures of the in 

vention, the contact members of the connector are 
capable of being supported in a connector body with 
extremely small center-to-center spacing. Further, in 
an embodiment in which the angle‘of the bearing recess 
is approximately 450° an over-lapping of the contacts is 
possible, limited only by the thickness of the wall of the 
body separating vertically aligned contact forks. 
By reason ‘of the angular relationship between a mat 

ing knife contact and the fork contact of the connector, 
the prongs of the forks are twisted creating a torsional 
force against the knife blade, rather than being stressed 
by the spreading action of the knife blade, as is the case - 
of present day connectors of this type. 

It will be appreciated that in the transverse direction 
to the plane ‘of the ?at forked contacts, the force due to 
the elasticity of the contact material is sufficient to pro 
vide electrical contact with opposite sides of the knife 
blade by a sliding/twisting action of the prongs of the 
fork with respect to the knife blades, and yet, upon 
removal of the contact knife blade, the prongs return to 
their initial position in the plane of the contact 
member. The torsional forces exerted on the prongs of 
the fork, as opposed to the stresses exerted in the plane 
of ‘the prongs, contributes heavily to the expected ex 
tended lifetime of the connector. 

In order to provide a backing surface for opposing 
the torsional forces exerted by the prongs of the fork, 
the bearing recess is provided with guide surfaces 
against which the contact knife blade slidingly engages 
as the contact knife is inserted. In this manner, each 
contact knife blade, even those having small 
thicknesses and high elasticity, retains its angular posi 
tion with respect to the position of the forked member. 
Inasmuch as the knife blade is inserted at an angle 

with respect to the contact fork, at least some force 
component tending to spread the prongs of the fork 
apart is evident. Thus, if desired, the fork prongs of 
each contact fork may be supported at their outer 
edges at their most rearward end. and on the side of the 
prongs facing away from the contact knife, leaving the 
forwardly most end of the prong free to submit to bend 
ing stresses. In this arrangement, the bending stresses in 
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the plane of the prongs is superimposed upon the tor 
sional pressures against the knife blade resulting in an 
overall greater contact pressure between the mating 
contact members. This expedient of compounding the 
torsional pressures with additional bending stresses on 
the prongs permits high contact pressure between the 
knife blades and the contact forks, even if the latter are 
stamped out of a ?at material of small thickness and 
high elasticity. 

During the stamping process in which the one-piece 
contact member containing a contact knife on one end 
and a contact fork on the other is formed, a lateral pro 
jection may be stamped simultaneously in the form of a 
soldering lug to provide connection to an external con 
ductor. In this manner, a soldering lug is provided pro 
jecting laterally and lying in the common plane of the 
contact member. A slot is provided in the insulating 
body material to allow insertion of the contact member 
into the body and to allow the soldering lug to protrude 
beyond the edges of the body material giving access for 
the purposes of soldering a conductor thereto. This 
particular. construction of the composite contact 
member, having a monolithic knife blade, contact fork, 
and soldering lug permits employment of the economi 
cal manufacturing processes of stamp forming the con 
tact member and injection molding or pressing of the 
connector body. 

In a preferred embodiment of the invention wherein 
a composite contact member comprises a contact fork, 
soldering lug and a knife contact, the latter is twisted 
with respect to the initial plane of the contact member 
so as to be capable of matingly engaging the contact 
fork of another connector. This is accomplished by 
providing a notch at the connection between the knife 
blade and the body of the contact member, such notch 
providing a stress area where the knife blade can be 
twisted at an angle of other than 90° with respect to the 
plane of the contact member. When the connector is 
assembled, a portion of the insulating body surrounds 
the portion of the knife blade immediately adjacent the 
siress point so as to retain the twisted knife blade in a 
preferred angular position, namely, to correspond with 
the angular position of a bearing recess of a mating 
connector. Thus, upon assembly of the connector, the 
knife blade is twisted, inserted, and released, the tor 
sional pressure exerted by the released knife blade 
causing the blade to position itself in correlation with 
the edges of the slots in the body through which it 
protrudes. The stored energy in the tensioned blade ex 
erting pressure on the side walls of the slot through 
which it protrudes and the cooperation between the 
edges of the notch and the body maintains the knife 
blade in its preferred orientation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment by way of example of the invention 
is shown in the drawing. In the drawing: 

FIG. 1 shows a vertical longitudinal section through a 
composite connection, and 

FIG. 2 is a right end view of the composite connector 
as shown in FIG. 1. 
Having reference to the drawings, a preferred em 

bodiment of the invention is shown by way of example 
in the form of s composite connector 2, two side-by 
side isolated contacts being shown in FIG. 2. 
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4 
The connector comprises a body 4 of insulating 

material produced by economical manufacturing 
methods such as injection molding or press-forming, in 
which a knife bearing recess 6 is fonned to receive con 
tact knife 8, and contact member bearing recesses 10 
are formed for receiving the forked forward portion 12 
of the contact member. 
The basic contact member 11 comprises a rearward 

portion 13 ?xed to the body 4 and a forked forward 
portion 12 free to be ?exed by insertion of a mating 
contact knife 8 from another connector. In the 
preferred embodiment of the invention as shown in 
FIG. 1, contact member 11 comprises a contact knife 
8, a soldering lug 22, a rearward portion 13, and a for 
ward portion 12 including a pair of prongs l4 and 16. 
At the free end of the prongs l4 and 16, an enlarged 

portion of the prong, forming contact lugs 18 and 20, 
extend towards one another and lie in the plane of con 
tact member 11. Upon sliding the contact knife 8 of a 
mating connector into the bearing recess 6, engage 
ment of the blade of the contact knife 8 is made by the 
protruding contact lugs 18 and 20 in a resilient force 
locking engaging relationship. 
The contact member 11 may be stamped in a single 

piece construction from a material of silvered and/or 
gilded contact metal sheet material, such that the for 
ward portion 12, rearward portion 13, contact knife 8, 
as well as the laterally projecting solder lug 22 
represent a monolithic structure having a common 
plane of orientation. The complete stamped contact 
member 11 is slidable into the connector body 4 from 
the bottom (as viewed in FIG. 1) of body 4 by grasping 
soldering lug 22 and pushing the entire contact 
member 11 upwardly through slot 24 hollowed out of 
the body material. Insertion is effected by first inserting 
contact knife 8 through recess slot 32 in the rearward 
portion of the connector. It will be appreciated that the 
connector is useful without a contact knife 8, and in 
such an embodiment of the invention, the contact 
member 11 is inserted into the body 4 by orientating 
the rearward portion 13 into position and pushing 
against solder lug 22 to attain the position of contact 
member 11 as shown in FIG. 1. A bearing recess 10 is 
provided on the upper inner wall of body 4 opposite 
slot 24 for retaining the uppermost edge of rearward 
portion 13 within the body 4. 
The insert slot 24 of body 4 extends from a point ad 

jacent the forward end of body 4 to a position rear 
wardly of soldering lug 22 and at a distance from the 
rearward end of body 4 indicated by arrow 26. In the 
embodiment of the invention in which a contact knife 8 
is a part of contact member 11, at least one notch 28 is 
provided at the junction of contact knife 8 and rear 
ward portion 13. The notch 28 is located at a distance 
indicated by arrow 30 from the rearwardly most por 
tion of soldering lug 22. The composite connector 2 is 
designed such that the distance indicated by arrow 26 is 
greater than the distance indicated by arrow 30. In this 
manner, a portion of the body 4 extends beyond notch 
28 to encompass at least a portion of the blade of con 
tact knife 8. 

In the embodiment of the invention in which a con 
tact knife 8 is provided, the recess slot 32 acts as a stop 
against which a tortional force is exerted by the twisting 
of contact knife 8 with respect to the rearward portion 
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13 of the contact member 11. By the torsional engage 
ment of contact knife 8 with the recess slot 32 together 
with the engagement of the edge of the notch or 
notches 28 with the floor of recess slot 32, the contact 
member 11 is supported within body 4 and is anchored 
against forces tending to slide the contact member 11 
forwardly of the connector body 4. 
The relative dimensions of knife 8 and the recess slot 

32 are such that upon sliding contact knife 8 into posi 
tion and applying a twisting action at the area of notch 
or notches 28, the plane of the contact knife 8 assumes 
an angular position deviating from 90° with respect to 
the plane of the rearward portion 13 of contact 
member 11. In a preferred embodiment of the inven 
tion, this angle is selected as 45° which has proven to be 
more advantageous than other possible angles. 

in order to provide a “piggy back" capability, the an 
gular position of knife bearing recess 6 is formed'at an 
angle corresponding to the angle of contact knife 8. 
With speci?c reference to FIG. 2, a plurality of con 

nector contacts are shown. It can be seen that for each 
contact connection, upon insertion of contact knife 8 
into the knife bearing recess 6, the angular relationship 
between contact knife 8 and the prongs l4 and 16 of 
the forward portion 12 of the connector member 11, 
causes the prongs l4 and 16 to twist, creating a tor 
sional force against the knife blade. The torsional force 
exerted by the prongs 14 and 16 (or by the contact lugs 
18 and 20 on the ends of the prongs) forces the contact 
knife 8 to rest in a sliding relationship on guide surfaces 
7 of the corresponding knife bearing recess 6. The rear 
ward portion 13 of contact member 11 is not subjected 
to the twisting forces applied to the prongs 14 and 16, 
since the rearward portion 13 is maintained in its plane 
of orientation by contact member bearing recesses 10. 

In the embodiment of the invention shown in FIG. 1, 
the prongs l4 and 16 are shown diverging inwardly as 
they approach the forward portion of the connector 2. 
For greater strength at the juncture of the prongs and 
the rearward portion 13, a rearward portion of the 
prongs l4 and 16 can be restrained by contact member 
bearing recesses 10 by extending recesses 10 forwardly 
beyond the rearward portion 13. 

it is further contemplated by the present invention to 
provide a planar stress force of the prongs in addition 
to the torsional forces exerted by the twisting of the 
prongs l4 and 16. Thus, by the divergence between the 
ends of prongs l4 and 16 and the recesses 10, upon in 
sertion of the contact knife 8, in addition to the tor 
sional forces applied to the contact lugs of prongs l4 
and 16, an elastic force produced by the spreading 
apart of prongs 14 and 16 will be superimposed upon 
the substantially laterally directed torsional forces. 

It is to be understood that the present invention is not 
limited to the embodiments shown in the drawing, 
especially in view of the selected angle of approximate 
ly 45° to represent an example of the contact orienta 
tions in a preferred embodiment. it is contemplated 
that the present invention can be successfully applied 
in connectors having multiple contact members aligned 
in the manner shown in FIG. 2. It is further contem 
plated that a reversal of the contact knife and pronged 
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6 
fork portion of the contact member can be reversed or 
substituted one for the other. ‘ _ 

While there has been shown and described a speci?c 
embodiment of the invention so that one skilled in the 
art may understand the manner of practicing the same, 
it is to be understood that the scope of the invention is 
limited only by the claims. 
What we claim is: 
1. A connector of the type that receives a mating 

contact element having a pair of opposite, contact-en 
gaging, tlat surfaces, comprising: 

a body of insulating material, 
a contact-receiving cavity in said body, 
a generally ?at contact member at least partially 

disposed in said cavity and having a rearward por~ 
tion and a forward portion, said rearward portion 
being ?xedly disposed within said body and said 
forward portion comprising oppositely disposed 
prongs arranged to ?ex in relation to said rearward 
portion and to receive insertion therebetween of 
said mating contact element in a plane at an angle 
less than 90° with respect to the plane of said rear 
ward portion, said prongs thereby being held in 
torsional engagement with said ?at surfaces of said 
mating contact element, said cavity in said body 
having 

guide surfaces laterally disposed from said prongs, 
said guide surfaces forming a bearing recess guid 
ing and supporting said mating contact element at 
said angle less than 90° during insertion of said 
mating contact element, at least one of said guide 
surfaces bearing against at least one of said ?at 
surfaces of said mating contact element upon such 
insertion. 

2. The connector as claimed in claim 1, wherein said 
prongs include contact lugs on the forward ends of said 
prongs extending toward each other. , 

3. The connector as claimed in claim 1, including 
knife contact integral with said rearward portion and 
extending away from said forward portion and out of 
said cavity in a rearward direction, said knife contact 
having at least one notch at said rearward portion per 
mitting twisting of said knife contact at said notch to an 
angle of less than 90° with respect to the plane of said 
rearward portion, and said contact member being 
retained in said body by engagement of the twisted por 
tion of said knife contact with said body. 

4. The connector as claimed in claim 3, including a 
soldering lug extending laterally of said rearward por 
tion, said body having a slot through which said lug 
protrudes. 

5. has connector as claimed in claim 4, wherein said 
body ha a rearward end and a forward end, and 
wherein the distance from the rearward most edge of 
said slot to said rear end of said body is greater than the 
distance from the rearward most edge of said soldering 
lug to said notch. 

6. The connector as claimed in. claim 3, wherein said 
knife contact has cross-section dimensions enabling it 
to be received in and guided by the guide surfaces of a 
like connector, and to be received by the forward por 
tion of a like contact member in said like connector. 

* * ‘it * * 
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