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The present invention relates to miniature contact ele 
ments of tubular pro?le for electric couplings of the plug 
and socket type (said contact elements generally consist 
ing of sockets but being possibly plugs). 

In the following description and claims the term “mini 
ature contact element” means an element the transverse 
dimensions of which do not exceed 0.6 mm, and may be 
as small as 0.2 mm. and even less. The use of such ele 
ments in certain types of electric and electronic appa~ 
ratus has been steadily increasing. 
Such small dimensions involve problems which are ex 

tremely ditlicult to solve for practical purposes. As a 
matter of fact, in order to have good qualities, such con 
tact elements must have at least two, and preferably 
three, reliable points or areas of contact between the plug 
and the socket. Furthermore, they must be as resilient 
as possible so as to take into account the tolerances of 
machining and they must permit a very great number of 
connecting and disconnecting operations without deteri 
oration of the device. Finally they must provide surface 
protection such as by V3.11 electric coating of silver, gold, 
rhodium or an analogous substance adapted to the appli 
cation that is being considered. This protection is par 
ticularly d-i?cult to obtain in the case of contact elements 
having a tubular pro?le of closed outline, the inner diam 
eter of which is of course very small, because in this case 
the electrolyte or any other treatment bath cannot pene 
trate thereinto from one end to the other due to surface 
tension phenomena. ' 
A principal object of my invention is to provide an 

electric element of this type which is better adapted to 
meet the requirements of practice than those known up 
to this time, especially from the point of view of safety 
of operation and of surface protection by an electrolytic 
coating. , 

For this purpose, according to an essential feature of 
my invention the contact element is characterized in that, 
seen in end View, it has a closed tubular pro?le but that, 
over its length for cooperating with the other element of 
the electric coupling, the solid portions located in any 
transverse plane have a peripheral development smaller 
than 180° and have angular con?gurations variable from 
one section to the other. This contact element has, in at 

' ' least one transverse area thereof, a projection with aspect 
to said closed tubular pro?le intended to ensure a tight 
contact with the other element of the electric coupling. 

This projection is turned inwardly when the element 
under consideration is a socket (intended to cooperate 
with a cylindrical plug), the transverse dimensions of 
which range between the inner transverse dimensions of 
the general cylindrical pro?le of the socket andthose of 
the inner cross section thereof at the level of said pro 
ject-ion. This projection is, on the contrary, turned out 
Wardly when the element under consideration is a plug 
(intended to cooperate with a cylindrical socket), the 
inner transverse dimensions of which range between the 
xternal transverse dimensions of the general cylindrical 

‘outline of the plug and those of the external cross'section 
thereof at the level of said projection. 

In order to obtain such a contact element, I start from 
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a cylindrical tube which is made of a resilient material 
which is a good conductor of electricity, having a con 
tinuous solid wall. I locally deform this tube so as to 
form said projection andthen cut oil said wall over the 
whole length thereof intended to cooperate with the other 
element of the electric coupling over at least 180° of pe 
ripheral development, after which I generally proceed to 
a surface protection of the element by an electrolytic 
method. ' 7 

Preferred embodiments of my invention will be here 
inafter described with reference to the appended draw 
ings, given merely by way of example, and in which: 

FlG. 1 is an axial section of a tube adapted for the 
manufacture of a contact socket according to a first em 
bodiment of the invention; ' 

FIG. 2 is a similar View of a modi?cation; 
EFlG. 3 is a side elevational view of the contact socket 

obtained from either of the tubes of FIGS. 1 and 2; 
FIG. 4 is a plan view seen from under FIG. 3 and cor 

responding thereto; . ~ 

FIGS. 5 and 6 are sectional views of the socket ele— 
ment of FIGS. 3 and 4, respectively on the lines V-—-V 
and VI—VI of FIG. 3; 
FIG. 7 is a transverse sectional view of a socket ac 

cording to a modi?cation oi the construction of FIGS. 
3 and 4; 
FIG. 8 is a view similar to FlGpl but corresponding 

to another embodiment of the invention; 
F163. 9 and 10 show, similarly to FIGS. 3 and 4 re 

spectively, a contact socket obtained from the tube of 
FIG. 8; 
FIG. 11 is a view, similar to FIGS. 1 and 8, of a tube 

‘for making the contact socket according to a third em 
bodiment of the invention; 

FIGS. 12 and 13 are views similar to FIGS. 3 and 4, 
respectively, of a contact socket made from the tube of 
P16. ll; 7 

5:16., 14 is a transverse sectional view on the line 
XlV-XIV of FIG, 12; 

FIGS. 15 and 16 show, similarly to FIGS. 3 and 4 re 
spectively, a socket element made according to a fourth 
embodiment of the invention from a tube such as shown 
by FIG. 11; 

PEG. 17 shows, similarly to FIGS. 12 and 15, a socket 
element made, according to a fourth embodiment of the 
invention, also from’ the tube of FIG. 11; 
FIG. 18 is an axial sectional view of a tube serving to 

manufacture a contact plug element according to the in 
vention; - 

FlGS. 19 and 25) are an elevational view and a plane 
view, respectively, of a plug element made from the 
blank of FIG. 18; 

Finally FIGS. 21 to 23 show various pro?les, di?erent 
from‘ circular ones, of the tubes shown by FIGS. 1, 2, 8, 
11 and 18. 

I will ?rst consider the manufacture of a contact socket 
intended to cooperate with a plug 1 of diameter a 
(FIG. 4). 

I start from a cylindrical tube 2 of a resilient metal 
such as an alloy of copper and beryllium, a bronze, or 
the like, the inner diameter b of which is slightly greater 
than the diameter a of plug element 1, said ‘tube prefer 
ably being of circular cross section (FIGS. ,1, 2, 8 and 
11) and I cut oil a portion of this tube of a length equal 
to the desired length of the socket element. 

According to the embodiment of FIGS. 1 to 4, 1 form 
an inward annular projection 3 such that the inner di_ 
ameter of the tube at this level has a value 0 smaller 
than a. l ' ‘ 

By way of example, for a plug 1 having a diameter a 
equal to 0.25 mm, I take a tube 2 of an inner'diameter 
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[7 equal to about 0.3 mm. and of a thickness d averaging 
0.05 mm. and I reduce the diameter of this tube at 3 
in a uniform manner so that the minimum diameter c 
averages 0.2 mm. According to FIG. 1 this deformation 
is carried out without reducing the thickness of the tube 
wall. However in order to increase the ?exibility of 
the socket element I may, as shown by FIG. 2, give it, 
at the level of said reduced diameter 3, a thickness 2 
smaller than the thickness d of the wall of the remainder 
of the tube. 
The wall of tube 2 is then cut oif over its whole 

length intended to cooperate with plug element 1, over at 
least 180° of its peripheral development, preferably 
by means of a cutting tool of suitable shape. 
As shown by FIG. 3, I may use two frustoconical 

cuttingtools (or milling tools) 4- and 5 the axes 6 and 
7 of which are parallel to the axis of the tube and are 
preferably, as shown, located in the same plane as said 
axis (this plane being that of FIG. 3), the respective 
generatrices of these cutting tools that are closest to each 
other being substantially parallel to each other. I thus 
obtain two portions or strips 8 and 9, as shown by FIGS. 
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3, 4 and‘ 6, located at a distance from each other, in . 
the plane of the inner projection 3, equal to c (see FIG. 
6). These two portions are connected on one side to a 
ring-shaped portion 10, serving to guide plug element 1, 
the end In of which is tapered and on the other side to 
‘a socket portion 11 intended to receive an electric ter 
minal conductor ?xed thereto for instance by welding. 
This socket portion 11 is advantageously reduced to a 
‘small portion of the periphery of the initial tube to form 
a strip as illustrated by the drawings. 

Similar arrangements, which will be hereinafter de 
scribed, are shown in FIGS. 8 to 10, FIGS. 11 to 13, ' 
FIGS. 15 to 17 and FIGS. 18 to,20 respectively. ’ 

I thus obtain a contact socket which, seen endwise 
(FIGS. 5 and 6), has a closed tubular outline but the 
solid portions of which, over the length thereofrintended 
to cooperate with plug element 1, have a total peripheral ' 
development smaller than 180° and HHgUlELI‘VCllSPOSIUODS ' 
which may differ from one portion to another. These 
solid portions consist of the respective strips 8 and 9, of 
the junctions I2 and 13 of these strips, and of-longitudi 
naljportion 11. The socket has, at the level of the por 
tion 3 of reduced diameter, a projection on every portion 
8 and 9 intended to come into contact with plug element 
1, which is further guided by ring 10 and bythe begin 

_ ning of portion 11. '> 
By way of example the width 1‘ of portions 8 and 9 

maybe about 15 mm., their length 9 about 2mm. and the ' 
width 11 of ring portion lit) about 0.15. 

Of course, instead of making two strips 8 and 9 by 
means of two cuttingtools 4 and 51 might make three 
strips 14- (FIG. 7) by means of threeicutitng tools, the 
total development of these strips being at most equal to 
180°. 7 
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Owing to the shape thus given to the socket element 7 
it is posisble to protect by electrolysis the inner faces of ~ 
strips 8 and 9 or 14 and of-the remainder of the contact 
socket. , . . 

Instead of having strips 8 and 9 disposed at the same 
level in the longitudinal directionof the socket I might 
offset them in this direction,'in which case I might pro 
vide initially two portions of reduced diameter, such as 
3, offset in the longitudinal direction so that'the corre~ 
.sponding projections are approximately located at the 
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middle point of every strip, This arrangement, not ' 
shown by the drawings, would permit increasing the resil 
iency of the strip. 7 

According to theconstruction of FIGS. 8 to’ 10 inclu 
' sive, I provide a socket element'by making in a single 
piece'two sockets analogous to that above described con 
nected together by a junction 12a corresponding to twice 
junction portion 12 of the preceding example. 
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A 
In a general manner the elements of FIGS. 8 to 10 

that are identical to those of FIGS. 1 to. 4, are designated 
by the same reference numerals, sometimes ‘followed by 
letters a or b. 

I provide on tube 2 two annular constrictions 3a and 
3b, and this tube is cut by means of two frustoconical 
cutting tools 5:: and 5b, the respective axes 7a and 7b 
of which are in line with each other, and of a bi-conical 
cutting tool 4a having its axis 6a parallel to axes 7a and 
7b and located in the same plane as said axes and as the 
axis of tube 2. I thus obtain two strips 8a and 9a at the 
level of constriction 3a and two strips 812 and 9b at, the 
level of constriction 3b, the whole of these four strips 
being connected together as above stated by junction 12a. 
On the other side strips 8a and 9a are connected to a 
portion 11 identical to that of FIGS. 3 and 4 and strips 
35, 9b to a blade element 14 which, contrary to ring 10, 
has not a closed outline. In this case, plug 1 is applied 
at a point of each of the four strips 8a, 9a, 8b and 9b. 
The access of electrolyte is possible, as in the preceding 
case, to the inner surface of the socket during the sur 
face protection treatment. 
The construction of FIGS. 11 to 13 differs from that of 

FIGS. 8 to 10 only by the provision of a ?fth point of 
contact with plug element 1. For this purpose, tube 3 is 
provided, in addition to constrictions 3a and 3b, with 
a third middle constriction 3c which, after milling opera 
tions analogous to that illustrated by FIG. 9, provides 
an inward projection on junction 12c which is analogous 
to the junction 12a of FIGS. 9 and 10. This increases the 
?exibility of the socket element between its ends 11 to 
14, and facilitates good electrical contact with the plug 
at the level of constrictions 3a and 3b despite the func 
tional wear ‘and tear and metal fatigue. 

In the foregoing, it was assumed that tube 2 is cut. 
by means of tools having their axes parallel to the axis 
of the tube. Of course other cutting arrangements are 
possible as shown by FIGS. 15 to 17 where the initial tube 
is'identical to that shown by FIG. 11. ' 

According to the construction of FIGS. 15 and 16 I 
make use for instance of three milling tools 15a, 15b, 
and 16, the respective axes of which are perpendicular 
to the axis of tube 2, the middle planes of a cutting tool 
passing through this last mentioned axis. Cutting tools 
15a and 15b are located on the same side of this axis 
and cutting tool 16 on the other side, the transverse plane 
passing through the axis of cutting tool 16 being at equal 
distances from the transverse planes passing respective 
ly through the axes of the two other cutting tools. As 
shown by FIG. 16 the oval shaped hole 18 provided by 
the middle tool 16 has its ends at the same longitudinal 
level as those of the oval shaped holes 17a and 17b pro 
vided by the end tools 15:: and 15b. Thus, even at the 
level where these holes are narrowest the solid portion 
that remains of the tube does not exceed 180° in the 
peripheral direction, at least over most of the length 
of the socket member. Preferably, hole 18‘ is obtained, 
by a tool of greater diameter than those of the two 
other tools and over a greater length than holes 17a and 
17b. The solid portion. consists as in the preceding em 
bodiments of strips 19a,~19b, 20a, 2% between which 
the surface protection electrolyte can pass. ' 

Instead of being cylindrical, milling tools 15a, 15b and 
16 may be spherical. Furthermore instead of parallel 
disposition of the axes of these tools, they may be offset 
by 120° for instance with respect to the axis of tube 2. 

Finally, according to the embodiment of FIG. 17, I 
‘may use tools 21a, 21b and 22 having their’ respective 
axes perpendicular to the axisof tube 2, the distance 
k between the axes of the middle tool 22 and that of 
either of the extreme tools 21a and 21b being prefer 
ably smaller than‘ the sum of the respective radii R and r 
of these tools. 
If now it is intended ,to provide a contact plug in 

tended to cooperate with a socket 23 having an inner diam 
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eter equal to 1 (FIG. 20), I proceed as for making the 
sockets of FIGS. 1 to 17 with the difference that, instead 
of one or several constrictions such as 3, 3a, 3b and 30, 
I provide tube 2 with one or several portions of enlarged 
diameter such as the two portions 24a and 24b in the case 
of FIG. 18. I determine the whole in such manner that 
the external diameter m of the tube is smaller than said 
diameter l but that the external diameter n at the level 
of portions 24:: and 24b is greater than this diameter 1. 
By means of two frusto-conical milling tools 25 and 

26 (disposed approximately in the same manner as the 
respective tools 4 and 5 of FIG. 3). I cut tube 2 in such 
manner as to leave only two inclined strips 27 and 28 
(analogous to strips 8 and 9 of FIGS. 3 and 4) con 
nected on one side to a portion 11 (analogous to that 
designated by the same member on FIGS. 3 and 4) and 
on the other side through a blade portion 29, with a ring 
element 30 serving to the centering of socket member 23. 
In this manner, I obtain between said socket 23 and the 
plug member, three points of contact, to wit two on strips 
27 and 28 (at the level of ?aring portion 24b) and one 
on portion 29 (at the level of ?aring portion 24b). Any 
way, in every cross section, there remains only solid por 
tions extending over less than 180° which permits free 
access of the electrolyte or other electrolytic or chemical 
protection bath. 

In the preceding description it has been assumed that 
the initial tube is of circular cross section. Of course 
this cross section might have a different shape without 
modifying the principle of the invention, in particular 
the tube may have an oval shape (FIG. 21), an. approxi 
mately triangular shape, (FIG. 22) or an approximate 
ly rectangular shape (FIG. 23). 
The contact elements according to my invention in 

clude the following advantages: 
(1) Longitudinal ?em'bility of the active portion of the ' 

contact element; 
(2) Strength of the contact element; 
(3) Safety, owing to the provision of at least two sure 

contact points (or areas), the number of these points 
being possibly increased without complicating the con 
struction; 

(4) Absence of any inner surfaces which cannot be 
reached for chemical or electrolytic protection; 

(5) Easy construction permitting complete automatic 
fabrication and a reduction of the cost of manufacture. 

In a general manner, While the above description dis 
closes what are deemed to be practical and e?icient em 
bodiments of the invention, the present invention is not 
limited thereto as there might be changes made in the 
arrangement, disposition and form of the parts Without de 
parting from the principle of the invention as compre 
hended within the scope of the appended claims. 
What I claim is: 
1. In a miniature electrical connector having plug and 

socket contact elements, one of said elements being 
formed of integrally united elemental portions of a con 
ducting sleeve and comprising a ring de?ning the end for 
cooperating with the other contact element, a pair of 
spaced strips shaped as opposing side wall portions respec 
tively, of the sleeve and extending at corresponding ends 
thereof from a common junction with said ring generally 
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along and obliquely with respect to the longitudinal axis ' 
of the sleeve, and a terminal strip extending parallel to 
said axis in alignment with a point on said ring peripher 
ally spaced from the aforesaid junction, at least one of 
said strips having a projection extending transversely of 
said axis for wiping contact engagement with the other 
contact element, and both strips at their other correspond 
ing ends having a common junction with said terminal 
strip. 
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2. In a miniature electrical connector of the plug and 

socket type, a socket element for receiving a pin-like plug 
contact, said socket element being formed of integrally 
united elemental portions of a conducting sleeve, compris 
ing a ring de?ning the socket entrance for guiding the plug 
contact, a pair of spaced strips shaped as opposing side 
Wall portions respectively, of the sleeve‘ and extending at 
corresponding ends thereof from a common junction with 
said ring generally along and obliquely with respect to 
the longitudinal axis of the cylinder,-and a terminal strip 
extending parallel to said axis in alignment with a point 
on said ring generally opposite the aforesaid junction, at 
least one of said strips having a projection extending in 
wardly toward said axis for wiping contact engagement 
with said plug contact, and both strips at their other cor 
responding ends, having a common junction with said ' 
terminal strip. 

3. In a miniature electrical connector of the plug and 
socket type, a socket element for receiving a pin-like plug 
contact, said socket element being formed of integrally 
united elemental portions of a conducting cylinder, com 
prising a ring de?ning the socket entrance for guiding the 
plug contact, a pair of spaced strips shaped as opposing 
side wall portions respectively, of the cylinder and ex 
tending at corresponding ends thereof from a common 
junction with said ring generally along and obliquely with 
respect to the longitudinal axis of ‘the cylinder, the com 
bined width of said strips at atransverse section repre 
senting less than 180° of the corresponding periphery of 
said cylinder, and a terminal strip extending parallel to 
said axis in alignment with a point on said ring generally 
opposite the aforesaid junction, each strip having a pro 
jection extending inwardly toward said axis for Wiping 
contact engagement with said plug contact, and both strips 
at their other corresponding ends having a common junc 
tion with said terminal strip. 

4. In a miniature electrical connector of the plug and 
socket type, a socket element for receiving a pin-like plug 
contact, said socket element comprising a ring de?ning the 
socket entrance for guiding the plug contact, a pair of 
bowed spaced strips diverging at corresponding ends there 
of from a common junction with said ring generally along 
and obliquely with respect to the longitudinal axis of the 
ring so as to conform to the corresponding plug surface, 
and a terminal strip extending parallel to 'said axis in 
alignment with a point on said ring generally opposite the 
aforesaid junction, at least one of said strips ‘being de 
formed to provide a projection extending inwardly toward 
said axis for wiping contact engagement with ‘said plug 
contact, and both strips at their other corresponding ends 
converging to make a common junction with said ter 
minal strip. 
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