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This invention relates to a method of forming rigid 
contact tails and, more particularly, it relates to a method 
of stamping out contacts from a strip of relatively thin 
material and then modifying the dimensions of the tail 
section of the contact in order that it may be stiffened 
to improve its utility. One suggested use for contacts 
modi?ed by the process of this invention is in connection 
with automatic wire wrapping machines which wrap a 
free lead from an outside circuit about the contact tail. 
The pressure of winding should be great enough that 
the lead wire becomes embedded in the contact tail to 
cold weld the wire to the tail. Thus, the tail should be 
stiff enough to withstand wrapping pressures. 

In the manufacture of electrical contacts to be assem 
bled in connector members or otherwise, a web of metal 
lic material is subjected to the action of a progressive die 
which in predetermined sequence, stamps, cuts, forms or 
otherwise converts the contact from an unde?ned area of 
material to a desired contact form. However, this type 
of contact may not be completely satisfactory in itself. 

Generally, a contact consists of a head section and a tail 
section. The head section is adapted, in the case of a 
female contact and also in many hermaphroditic contacts 
to clamp upon or grasp a mating contact. Such clamping 
or grasping action is usually of a resilient nature. Thus, 
it is desirable to employ a relatively thin web of metallic 
material as a bent or formed thin material is more resil 
ient than a bent or formed thicker material. However, 
the contact tail should be relatively thick so that it will be 
sti?. ‘A stiff tail is desirable because it will withstand the 
pressures of an automatic wrapping machine. A pre 
ferred sti? tail is one that is of square cross-section. Such 
a tail renders the contact more easily handled. More 
over, a square tail can be wrapped with a constant wrap 
ping tension as compared with a rectangular tail wherein 
the wrapping about a longer side will be accomplished 
with a tension different from the wrapping of a shorter 
side. Additionally, a wrapped square tail will not tend 
to become warped or twisted, whereas a wrapped rec 
tangular tail is unbalanced in the sense that the moment 
produced by the interaction of the tension of the wrapped 
wire and the long side of a tail can overbalance the mo 
ment of the wrapped wire and a short side of the tail. 

However, the contact for economy purposes should be 
of a one-piece construction and yet should have con 
tradictory properties, namely, a resilient head section of 
thin material which will possess the requisite resiliency, 
and a tail portion of thicker material and preferably square 
dimensions to possess the requisite stiffness. 

Prior efforts to‘ solve'this' problem have resulted in a 
rectangular tail which is generally unsuitable for auto 
matic wrapping machines requiring a square tail. The 
use of thicker material is, of course, unsatisfactory be 
cause resiliency in the head section is sacri?ced. Other 
prior efforts included providing a tail which has been bent 
to a V-shaped construction or doubled upon itself. 
Neither of the-foregoing techniques produced a square 
tail. Moreover, the technique of doubling the tail on 
itself was di?icult to accomplish in practice and there was 
an undesirable sliding action between the doubled halves. 
In addition, there was a tendency for salts from plating 
solutions to crystalize between the doubled halves. 

It is accordingly an object of the present invention to 
provide a one-piece electrical contact having contradic 
tory properties. 
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A further object of this invention is to provide a one 

piece electrical contact which is relatively thin and resil 
ient at its head portion and relatively thick, rigid and of 
square cross-section at its tail portion. 
Yet a further object of the present invention is to pro 

vide a one-piece electrical contact having different cross— 
sectional areas at its head and tail portions and yet being 
simply and economically manufactured. 

Still another object of the present invention is to pro 
vide a one-piece electrical contact which possesses corners 
sharper than those produced by a cutting action whereby 
the leads of an outside circuit wrapped about the contact 
will be embedded more deeply into the contact tail there 
by achieving a stronger cold weld. 
The foregoing as well as other objects of the invention 

are achieved by employing a progressive die or equivalent 
apparatus to produce a contact from a relatively thin 
sheet of material, subjecting the tail portion to the action 
of coining dies which exert a cam action on the tail sec 
tion so that the metal of the tail section is caused to ?ow 
(cold working) thereby to convert the tail section from 
a generally thin rectangular shape to a square shape or 
some other shape having a thicker dimension than previ 
ously. Such cold working is produced, for instance, by 
the side camming action of coining dies or by the action 
of an overhead press brought to bear on the smaller 
opposing sides of the tail section to convert it to a gen 
erally square shape or some other shape of thickened 
dimensions. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same be 
comes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 

FIG. 1 is a perspective view of a contact manufactured 
in accordance with the present invention; 
FIG. 2 is an enlarged sectional view taken along the 

lines 2——2 of FIG. 1 and showing a male probe making 
electrical and mechanical contact with the resilient ?ngers 
of the head section of the contact; 
FIG. 3 is a sectional view similar to FIG. 2' but showing 

a rectangular probe member received between the resil 
ient ?ngers of the head portion of the contact; 

FIG. 4 is a perspective view similar to FIG. 1 but show 
ing a slightly different contact; 
FIG. 5 is a perspective view of a blank from which 

the contact of FIG. 1 is completed; 7 
FIG. 6 is a schematic view showing the tail of a contact 

being processed between the coining dies; and . 
FIG. ‘7 is ‘a view similar to FIG. 6 showing the com 

pleted coining action. 
Referring now in greater detail to the various ?gures 

of the drawing wherein similar reference characters refer 
to similar parts, a one-piece electrical contact embodying 
the present invention is generally shown at 10 in FIG. 1 
and comprises a head section 12 and a tail section 14. The 
head section 12 basically comprises resilient ?ngers 16 and 
18 which lie generally parallel to each other and. which 
tightly grasp an inserted probe member of a male contact 
such as probe 20 of FIG. 2 of circular con?guration or 
probe member 22 of FIG. 3 of rectangular con?guration. 
Lugs 24 stamped from the interior surfaces of the contact 
?ngers 16 and 18 assist in insuring good contact between 
the contact ?ngers and the probe. Curved lip 26 as the 
upper end of contact ?nger 16 aids the entry of the probe 
20. The upper edge of contact 18 is beveled as at 28 to 
likewise facilitate the entry of the contact probe. Con 
tact ?nger 18 merges at its lower end into U-shaped con 
necting arm 30 which in turn merges With contact ?nger 
16 and tail section 14. 

In the manufacture of contact 10, a stamping in an in 
termediate stage such as that shown in FIG. 5 is formed 
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using well known progressive dies acting; upon a web of a 
known resilient good conducting metal such as spring 
grade tempered Phosphor bronze of thickness in the range 
of .020 inch to .026 inch in thickness as by way of example. 
As the stamping is produced and formed by the progressive 
dies, the lugs 24 are also formed in the contact ?ngers 16 
and 18. At a desired stage, contact ?nger 1% is so bent 
as to lie generally parallel to the contact ?nger 16 and in 
so doing, the connecting arm 30 is formed. At about the 
same time, the corrugations of contact ?ngers 16 and 18 
and the bevel 28 in contact ?nger 18 may be formed. The 
?nal step in making of the one-piece contact 10 is to con 
vert the tail section 14 from that of a relatively slim rec 
tangular cross-section to one having a thicker cross-see 
tion or a square cross-section. The foregoing sequence 
may be varied wherein, for example, the thickening of the 
contact tail occurs ?rst or at some intermediate time and 
the other bending and forming steps occur in desired 
sequence before or after the thickening operation. 
The pressure exerted by pressure members 34 and 36 

with jaws 38 and mid-points 40 causes the metal of the 
contact tail 32 to flow thereby producing a cold working 
action. As the metal of tail 32 ?ows, the coining mem 
bers 34 and 36 approach each other until the jaws 38 of 
the members 34 and 36 abut as shown in FIG. 7. With 
the abutment of the jaws, the metal of the heretofore rec 
tangular tail 32 has been caused to ?ow in the retaining 
areas 44 extending between the jaws 38. Each retaining 
area 44 constitutes one half of a square, but other con 
?gurations are contemplated. 

Hence, when the jaws 38 abut, the retaining areas 44 
combine to form a square into which is con?ned the here 
tofore thin rectangular tail section 32. Thus, the rec 
tangular tail section 32 has now become the square tail 
section 14. The V-shaped sharp edges 40 of the coining 
tool grab the heretofore rectangular tail 32 at the center 
of its thickness on the two short sides. In so doing the 
squared tail section 14 possesses two longitudinal grooves 
46 which do not in any way interefere with the action of 
the automatic wire wrapping machine because the corners 
of the square tail 14 are sharp. 

In this connection it should be noted that the reshaping 
of the contact tail under the process of the present inven 
tion produces a tail with corners much sharper than those 
produced in a cutting process. Thus, the leads from an 
outside circuit will be caused to dig more deeply into the 
contact tail when wrapped thereupon. 

It has been found that a square tail with a dimension 
of 0.045 inch on a side to accommodate the automatic 
wrapping machine may be produced from a contact tail 
of spring grade tempered Phosphor bronze having initial 
dimensions of 0.022 by 0.093 inch and 0.026 by 0.078 
inch. It is to be noted from FIG. 5 that‘ slits 33 are pro 
vided above rectangular tail 32 to compensate for any 
slight upward expansion during the coining process. 
An alternative method of thickening a contact tail is 

to utilize the direct vertical action of an overhead press 
upon the short side of the rectangular tail to achieve the 
thickening action. The contact would be tightly secured 
in a vice or other gripping device which would include 
an area for expansion of the contact tail under cold flow. 
Thus, there is one ?xed jaw and one movable jaw, but the 
apparatus is otherwise generally similar to that shown in 
FIGS. 6 and 7. In this connection it should be noted that 
FIG. 6 may represent the initial coining operation and 
FIG. 7 represents the ?nal operation. Thus, there may be 
used additional dies for intermediate operations to convert 
the technique of FIGS. 6 and 7 to a progressive die 
operation. 
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The use of progressive die techniques is desirable as 

metal which is made to ?ow too rapidly may contain in 
duced stresses or warpage. This is avoided by making the 
metal ?ow in several steps under the action of the pro 
gressive dies. 

It is also to be noted that the thickened or stiffened tail 
as shown in FIG. 7 will possess depressions 45 formed in 
the sides which have been shortened by virtue of the 
action of the coining dies. These depressions result from 
the inward flow of the metal. 

It should be apparent that many varieties of contacts 
may be produced in view of the teachings of the present 
invention. The head section of the contact may assume 
different forms such as the one shown in FIG. 4 wherein 
the lugs 24 had been omitted and the contact ?nger 16 
has a central longitudinal slit 46 formed as the contact 
head consists of two bends 48 and 50 uniting the contact 
?ngers 16 and 18. Also the contact tail may be thickened 
or converted to other desired shapes. 

It is thus seen that a contact of one-piece construction 
is provided which possesses contradictory properties. The 
head section is thin and resilient whereas the tail section 
is of a relatively thick cross-section and is relatively stiff. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is, therefore, to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed as the invention is: 
1. The method of manufacturing a one-piece contact 

having the contradictory properties of a resilient head sec 
tion of thin rectangular material and a stiff, sharply de 
?ned tail section of a substantially thicker rectangular 
cross-section than said head section, said method com 
prising providing a one-piece blank of uniform thin rec 
tangular cross-section which is essentially completely thin 
and resilient throughout, said blank including a resilient 
head section of thin rectangular material and a resilient 
tail section of the same thin rectangular material, the head 
and tail section of said blank each having a short rec 
tangular dimension and a long rectangular dimension; sub 
jecting said thin resilient tail section including the short 
dimension thereof to the action of a pair of con?ning dies 
de?ning said sharply de?ned, substantially thicker rec 
tangular cross-section with sharp corners, whereby to cold 
coin said blank tail section and to induce cold flow thereof 
to increase the short rectangular dimension of said blank 
tail section and decrease the long rectangular ‘dimension 
thereof to produce a stiff tail section of a substantially 
thicker rectangular cross-section than said head section, 
said tail section being suf?ciently sti? and work-hardened 
to withstand substantial wrapping pressures during the 
wrapping of the lead of an outside circuit thereabout and 
having sharp corners to enable said lead of an outside cir 
cuit to dig more deeply into said tail section during said 
wrapping thereof. 

2. The invention of claim 1 wherein said con?ning dies 
de?ne a square whereby to produce a sti? tail with a 
square cross-section. 
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