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DESCRIPTION 

CONNECTING MECHANISM 

TECHNICAL FIELD 

[0001] 

This invention relates to a connecting mechanism to be incorporated in a 

connector. 

BACKGROUND 

[0002] 

Conventionally, there has been disclosed a connecting mechanism in, for 

example, Patent Document 1, which includes a plug connector having a plug 

contact and a receptacle connector having a receptacle contact. The plug contact 

and the receptacle contact are designed so that they are brought into contact with 

each other to make an electrical connection therebetween. 

PRIOR ART DOCUMENT(S) 

[0003] 

Patent Document 1: JP2009-283357(A) 

[0004] 

A recent trend of miniaturization of the connector results in a small and low 

profile connecting mechanism. 	This necessarily decreases a contact area of the 

contacts and thereby increases a contact resistance and an amount of heat 

generated at the contact portions, which eventually reduces an amount of electricity 

to be fed across the contacts. 

[0005] 

Further, the reduction of contact area between the contacts may need an 

increased force for insertion of the plug contact into the receptacle contact, 

increasing a contact resistance between the contacts to, for example, break thin 

coatings plated on the contacts and thereby shorten the life-span of the connecting 

mechanism. 

[0006] 

Accordingly, the present invention is to provide a long life connecting 

mechanism with reduced contact resistance which results in decreased heat 
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generation at the contacts and increased amount of electricity to be fed across the 

contacts. 

SUMMARY 

[0007] 

In view of the foregoing, a connecting mechanism according to one aspect of 

the invention comprises: 

a first contact and a second contact, each of the first and second contacts having 

a first surface including at least in part a flat surface portion defined 

therein; 

a second surface opposing the first surface; and 

a contact surface extending between the first surface and the second 

surface; 

the contact surface being designed so that, when the first contact and the 

second contact are electrically connected with each other, the contact surfaces of 

the first contact and the second contact make a surface contact therebetween that 

inclines with respect to the flat surface portions of the first and second contacts in a 

cross section that crosses the first surface, the second surface, and the contact 

surface. 

[0008] 

According to one aspect of the invention of the connecting mechanism, this 

ensures an increased contact area between the first contact and the second contact, 

which is larger than that can be formed by contact surfaces parallel to the 

orthogonal planes. This reduces a contact resistance, which in turn reduces heat to 

be generated at the contact surfaces and increases current capacity. This also 

reduces a contact force and a resultant frictional damage to be applied on the 

contact surfaces at the insertion of the first contact into the second contact, which 

in turn reduces frictional damages, which ensures an extended life span of the 

connecting mechanism. It may not be restricted that the first surface is parallel to 

the second surface. 

[0009] 

In another aspect of the invention of the connecting mechanism, the first 

contact and the second contact may be made by electroforming process in which a 

voltage is applied in a direction that is parallel to the orthogonal plane. 

[0010] 
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According to this aspect of the invention, a small and low profile connecting 

mechanism is provided in a few manufacturing process. 

[0011] 

In another aspect of the invention of the connecting mechanism, each of the 

contact surfaces of the first and second contacts may be inclined at an angle equal 

to or less than 45 degrees with respect to the orthogonal plane. 

[0012] 

According to this aspect of the invention, the connecting mechanism gets 

an expected resistance, with the inclined angle of the contact surfaces with respect 

to the orthogonal planes less than 45 degrees. 

[0013] 

In another aspect of the invention of the connecting mechanism, the second 

contact may have a substantially U-shaped when viewed from its front, that extends 

parallel to the flat surface portions, and the first contact has a cross section that is 

engageable with the substantially U-shaped from the front view. 

[0014] 

According to this aspect of the invention, the connecting mechanism is 

provided a wide socket and easy connection, and easy manufacturing. 

[0015] 

In another aspect of the invention, the first contact may have a frame-like. 

[0016] 

According to this aspect of the invention, the frame structure of the first 

contact can reduce weight, material, and manufacturing cost of the male contact 1. 

[0017] 

In another aspect of the invention, the second contact may have an opposed 

edges to define an opening for receiving the first contact therebetween, at least one 

of the edges including an engaging nail for retaining the first contact between the 

edges. 

[0018] 

According to this aspect of the invention, the connecting mechanism 

ensures an enhanced contact reliability due to the fact that the engaging nail 

engages the first contact to prevent it from disengaging from the second contact. 

[0019] 

In another aspect of the invention of the connecting mechanism, a contact 

portion, provided at one end of the first contact having an configuration which is 

capable of inserted into the second contact, may make contact with a pair of contact 
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arms which each extend downward from an inner surface opposed to the second 

contact having a substantially U-shaped when viewed from its front. 

[0020] 

According to this aspect of the invention, a greater freedom and is provided 

for the designing of the connecting mechanism. 

[0021] 

In another aspect of the invention of the connecting mechanism, each of the 

opposed edges of the second contact may have an retaining nail for retaining the 

first contact between the edges. 

[0022] 

According to this aspect of the invention, the connecting mechanism 

ensures an enhanced contact reliability due to the fact that the retaining nail 

engages the first contact to prevent it from disengaging from the second contact. 

[0023] 

A connecting mechanism according to one aspect of the invention 
comprising: 

a first contact and a second contact each made by electroforming process; 

each of the first and second contacts having a contact surface that is 

inclined at an angle with respect to a direction along which a voltage was applied in 

the electroforming process; 

the angles of the contact surface of the first contact and the contact surface 

of the second contact being the same,; and 

the contact surface of the first contact and the contact surface of the second 

contact making a surface contact therebetween when the first and second contacts 

are electrically connected to each other. 

[0024] 

According to this aspect of the invention, this ensures an increased contact 

area between the first contact and the second contact, which is larger than that can 

be formed by contact surfaces parallel to the orthogonal planes. This reduces a 

contact resistance, which in turn reduces heat to be generated at the contact 

surfaces and increases current capacity. This also reduces a contact force and a 

resultant frictional damage to be applied on the contact surfaces at the insertion of 

the first contact into the second contact, which in turn reduces frictional damages, 

which ensures an extended life span of the connecting mechanism. Furthermore, a 

small and low profile connecting mechanism is provided in a few manufacturing 

process. 
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[0025] 

In another aspect of the invention of the connecting mechanism, 

the first contact has a first surface including at least in part a first flat 

surface portion defined therein; 

the second contact has a second surface including at least in part a second 

flat portion defined therein; and 

the surface contact extends between the first surface and the second 

surface thereof so that the flat surface portion is orthogonal to the direction along 

which a voltage was applied in the electroforming process. 

[0026] 

According to this aspect of the invention, a greater freedom is provided for 

the designing of the connecting mechanism. 

[0027] 

A substrate for manufacturing process according to one aspect of the 

invention of the connecting mechanism comprising: 

a conductive member; 

an electrically insulative member placed on the conductive member; and 

wherein the insulative member forms a cavity to extend through the insulative 

member , which is enable to be divided from the conductive member. 

[0028] 

According to this aspect of the invention of the manufacturing process for 

the substrate, the insulative member can be altered according to the design 

requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] 

Fig. lA is a perspective view showing a first embodiment of a connecting 

mechanism according to the invention in which the mechanism is in an assembled 

condition; 

Fig. 1B is a perspective view showing the connecting mechanism before it is 

assembled; 

Fig. 2A is a front view of the connecting mechanism shown in Fig. 1A; 

Fig. 2B is a cross sectional view taken along line A-A in Fig. 2A; 

Fig. 2C is an enlarged, partially broken-away perspective view showing a 

contact portion of connecting mechanism; 

Fig. 3A is a perspective view showing the engaged connecting mechanism 
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according to the second embodiment of the invention before it is assembled; 

Fig. 3B is a side elevational view of the connecting mechanism in Fig. 3A; 

Fig. 4 is a cross sectional view taken along line B-B in Fig. 3B; 

Figs. 	5A-5C 	are 	diagrams illustrating 	processes 	in 	an 	exemplary 

manufacturing method of the connecting mechanism; 

Fig. 6A is a perspective view showing a third embodiment of a connecting 

mechanism according to the invention before it is assembled; and 

Fig. 	6B 	is 	a perspective view showing the assembled 	connecting 

mechanism. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[00301 

With reference to the accompanying drawings, a connecting mechanism 

according to an embodiment of the invention will be described below. 

[0031) 

FIRST EMBODIMENT 

As shown in Figs. lA and 1B, a connecting mechanism generally indicated 

at 10 according to the first embodiment of the invention has a first contact or male 

contact 1 and a second contact or female contact 2, both manufactured by 

electroforming process. 

[0032] 

The contact 1, which is in the form of substantially P-shaped when viewed 

from its front, has a flat plate portion 11 and a frame-like insertion portion 12 

provided on one side of a bottom surface of the flat plate portion 11. The flat plate 

portion 11 has at its opposite ends upwardly projected soldering portions 13 to be 

soldered. The insertion portion 12 is substantially U-shaped and has at its one side 

an outwardly deformed locking projection 14.The male contact 1 has at its 

substantially center an opening 15 surrounded by the flat plate portion 11 and the 

insertion portion 12.A first surface 3 and a second surface 5 of the male contact 1, 

defined by planes orthogonal to the thickness-wise Y-direction of the male contact 1, 

are planar and opposed parallel to each other. 

[00331 

The female contact 2, which is substantially U-shaped when viewed from its 

front, has a flat plate portion 21 and a pair of elastic retaining portions 24 and 25 

projecting upward from the flat plate portion 21.The flat plate portion 21 has 

soldering portions 23 at opposite bottom ends thereof. The elastic retaining portion 
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24 is positioned at one end of the flat plate portion 21.The elastic retaining portion 

25 is positioned at a portion of the flat plate portion 21, somewhat away from the 

opposite end of the flat plate portion 21.The flat plate portion 21 and the elastic 

retaining portions 24 and 25 define a U-shaped recess 27. An upper end of the 

elastic retaining portion 25 defines one opening edge of the recess 27 and has an 

engaging nail 26 with an inclined surface 28 extending obliquely into the recess 

27.Similar to the first surface 3 and the second surface 5 of the male contact 1, a 

first surface 4 and a second surface 6 of the female contact 2, defined by planes 

orthogonal to the widthwise Y-direction of the female contact 2, are planar and 

opposed parallel to each other. 

[0034] 

In assembling of the male contact 1 and the female contact 2, the insertion 

portion 12 of the male contact 1 shown in Fig. 1B is press-fitted in the recess 27 of 

the female contact 2.At the beginning of assembling, the locking projection 14 of the 

insertion portion 12 is brought into contact with the inclined surface 28 of the 

engaging nail 26.Forcing the insertion portion 12 into the recess 27 results in that 

the locking projection 14 elastically deforms the elastic retaining portion 25 

outwardly to clear its way into the recess 27. 	Once the insertion portion 12 is fully 

fitted in the recess 27, the engaging nail 26 engages the proximal portion of the 

locking projection 14. 

[0035] 

In this engaged condition where the male contact 1 is fully fitted in the 

female contact 2 as shown in Fig. 2A, the insertion portion 12 makes an electric 

contact with the elastic retaining portion 24 and also the locking projection 14 

makes an electric contact with the elastic retaining portion 25. 	Also, the engaging 
nail 26 of the elastic retaining portion 25 holds the elastic retaining portion 25 from 

moving out of the recess 27. 

[0036] 

As shown in Figs. 2B and 2C, the male contact 1 and the female contact 2 

are designed so that the contact surface 31a of the insertion portion 12 and the 

contact surface 31b of the elastic retaining portion 24 oppose the contact surface 

32a of the locking projection 14 and the contact surface 32b of the elastic retaining 

portion 25, respectively, and also those surfaces 31b, 31b and 32a, 32b are inclined 

to respective surfaces 41 and 42 extending orthogonal to the widthwise X-direction 

of the male contact 1 and the female contact 2.The contact surfaces 31a and 32a of 

the male contact 1 extends between the first surface 3 and the second surface 5 



thereof. The contact surfaces 3 lb and 32b of the female contact 2 extends between 

the first surface 4 and the second surface 6 thereof. 

[0037] 

In other words, the contact surfaces 31a and 31b are inclined to a surface 

41 which extends orthogonally to the first surface 3 and the second surface 5 of the 

male contact 1 and also the first surface 4 and the second surface 6 of the female 

contact 2. Likewise, the contact surfaces 32a and 32b are inclined to a surface 42 

which extends orthogonally to the first surface 3 and the second surface 5 of the 

male contact 1 and also the first surface 4 and the second surface 6 of the female 

contact 2.The contact surface 31a intersects the first surface 3 of the male contact 1 

to define an intersection line 111a, and the contact surface 3 lb intersects the first 

surface 4 of the female contact 2 to define an intersection line 111b.Also, the 

contact surface 31a intersects the second surface 5 of the male contact 1 to define 

an intersection line 113a, and the contact surface 31b intersects the second surface 

6 of the female contact 2 to define an intersection line 113b.Further, the contact 

surface 32a intersects the first surface 3 of the male contact 1 to define an 

intersection line 112a, and the contact surface 32b intersects the first surface 4 of 

the female contact 2 to define an intersection line 112b.Furthermore, the contact 

surface 32a intersects the second surface 5 of the male contact 1 to define an 

intersection line 114a, and the contact surface 32b intersects the second surface 6 

of the female contact 2 to define an intersection line 114b. 

[0038] 

This means that the intersection lines 111a and 111b defined by the 

contact surfaces 31a and 31b and the first surface 3 of the male contact 1 and the 

first surface 4 of the female contact 2 are positioned on the orthogonal plane 41, and 

the intersection lines 112a and 112b defined by the contact surfaces 32a and 32b 

and the first surface 3 of the male contact 1 and the first surface 4 of the female 

contact 2 are positioned on the orthogonal plane 42.Neither of the intersection lines 

113a and 113b defined by the contact surfaces 31a and 31b and the second surface 

5 of the male contact 1 and the second surface 6 of the female contact 2 is 

positioned on the orthogonal plane 41.Also, neither of the intersection lines 114a 

and 114b defined by the contact surfaces 32a and 32b and the second surface 5 of 

the male contact 1 and the second surface 6 of the female contact 2 is positioned on 

the orthogonal plane 42. 

[0039] 

Each of the contact surface 31a of the male contact 1 and the contact 
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surface 31b of the female contact 2 defines a certain angle with the orthogonal plane 

41 and also each of the contact surface 32a of the male contact 1 and the contact 

surface 32b of the female contact 2 defines a certain angle with the orthogonal plane 

42, which ensures an electrical surface contact between the first contact 1 and the 

second contact 2. 

[0040] 

As described above, the connecting mechanism 10 so constructed ensures 

that the male contact 1 and the female contact 2 have contact surfaces 31a and 31b 

and contact surfaces 32a and 32b, inclined to the orthogonal planes 41 and 42.This 

ensures an increased contact area between the male contact and the female contact 

2, which is larger than that can be formed by contact surfaces parallel to the 

orthogonal planes 41 and 42.This reduces a contact resistance, which in turn 

reduces heat to be generated at the contact surfaces 31a, 31b, 32a, and 32b and 

increases current capacity. This also reduces a contact force and a resultant 

frictional damage to be applied on the contact surfaces 31a, 31b, 32a, and 32b at 

the insertion of the male contact 1 into the female contact 2, which in turn reduces 

frictional damages and ensures an extended life span of the connecting mechanism 

10. 

[0041] 

Also, the provision of the soldering portions 13 and 23 on the opposite ends 

of the flat plate portion 11 of the male contact 1 and the flat plate portion 21 of the 

female contact 2 allows the assembled male and female contacts 1 and 2 to be 

secured on a housing (not shown) with an enhanced retaining force, without 

causing an uneven contact with the housing. 

[0042] 

Further, the above-described connecting mechanism 10 ensures an 

enhanced contact reliability due to the fact that the engaging nail 26 of the elastic 

retaining portion 25 of the female contact 2 engages the locking projection 14 of the 

male contact 1 to prevent it from disengaging from the female contact 2. 

[0043] 

Furthermore, the frame structure of the male contact 1 can reduce weight, 

material, and manufacturing cost of the male contact 1. 

[0044] 

Although the male contact 1 is substantially P-shaped in the previous 

embodiment, it is not limited thereto and can take any configuration provided that 

the male contact 1 is capable of being engagingly assembled with the female contact 
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2. 	Also, although the female contact 2 is substantially U-shaped in the previous 

embodiment, it is not limited thereto and can take any configuration provided that 

the female contact is capable of being engaging with the male contact 1. 

[0045] 

Although the insertion portion 12 of the male contact 1 has one engaging 

projection 14, it is not limited thereto and may have two engaging projections. 	In 
this embodiment, they may be symmetrically provided on left and right sides of the 

male contact 1. 	Also, in this embodiment, left and right engaging projections may 

have different sizes. 

[0046] 

Although each of the first surface 3 and the second surface 5 of the male 

contact 1 and the first surface 4 and the second surface 6 of the female contact 2 is 

thoroughly made of flat surface in the previous embodiment, this is not restrictive to 

the invention. For example, the first surfaces 3 and 4 of the male and female 

contacts 1 and 2 may be flat only in regions adjacent the intersection lines 111 and 
112. 

[0047] 

Although discussions have been made to the connecting mechanism 10 in 

which the contact surfaces 31a and 32a are non-parallely tapered in one direction 

and also the contact surfaces 31b and 32b are non-parallely tapered in the opposite 

direction, the contact surfaces 31a and 32a and the contact surfaces 3 lb and 32b 

may be parallel to each other. Both contact surfaces 31a and 31b need not be 

inclined to the orthogonal plane 41 and both contact surfaces 32a and 32b need not 

to be inclined to the orthogonal plane 42, i.e., at least one of the contact surfaces 

31a and 31b may be inclined to the orthogonal plane 41 and at least one of the 

contact surfaces 32a and 32b may be inclined to the orthogonal plane 42. 

[0048] 

In the previous embodiment, the first surface 3 and the second surface 5 of 

the male contact 1 need not to be parallel to each other and the first surface 4 and 

the second surface 6 of the female contact 2 need not to be parallel to each other. 

[0049] 

SECOND EMBODIMENT 

As shown in Figs. 3A and 3B, a connecting mechanism 50 according to the 

second embodiment has a male contact (first contact) 51 and a female contact 

(second contact) 52.Similar to the first embodiment, the male contact 51 and the 

female contact 52 are manufactured by the electroforming process. 	According to 
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this embodiment, the male contact 51 and the female contact 52 are formed 

symmetrically when viewed from front. 

[0050] 

The male contact 51 has a plate-like liner portion 61, a contact portion 62 

provided at one end of the linear portion 61, and a soldering portion 63 provided at 

the opposite end of the linear portion 61.The contact portion 62 is tapered so as to 

have a substantially triangular configuration when viewed from front. 	The 
soldering portion 63 has a substantially rectangular configuration when viewed 
from front. 	The linear portion 61 has a width smaller than those of the contact 

portion 62 and the soldering portion 63. 

[0051] 

The female contact 52 has a base which is substantially U-shaped when 

viewed from front. The base 71 has a rectangular column-like soldering portion 73 

extending downward from the central portion thereof with respect to the widthwise 

direction thereof. The base 71 also has a pair of retaining nails 72 formed to oppose 

to each other at upper ends thereof adjacent the opening. The retaining nails 72 are 

projected inwardly from the opposing inner surface edges of the base 71.The 

retaining nails 72 also have surfaces 75 inclined to the projected directions of the 

retaining nails 72.The base 71 has contact arms 74 formed at substantially 

intermediate height inner surface portions thereof. Each of the contact arms 74, 

which extends downward and toward a widthwise center of the base 71, has a first 

arm 76 extending along the contour of the contact portion 62 of the male contact 51 

and a second arm 77 extending downward at an inclined angle greater than that of 

the first arm 76. 

[0052] 

In assembling the male contact 51 with the female contact 52, the contact 

portion 62 of the male contact 51 is moved between the retaining nails 72 of the 

female contact 52 so that the contact portion 62 makes contacts with the curved 

surfaces 75 of the retaining nails 72.Then, further advancement of the contact 

portion 62 of the male contact 51 forces the retaining nails 72 away from each other, 

causing the side portions 78 of the base 71 to elastically deflect outwardly along the 

widthwise-direction. Once the contact portion 62 is passed through retaining nails 

72 to break the contacts between the contact portion 62 and the retaining nails 72, 

the base 71 returns its original position. Then, further advancement of the male 

contact 51 makes an electrical contact between the contact portion 62 and the 

contact arms 74 of the base 71. 
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[0053] 

As shown in Figs. 3A and 3B, when the male contact 51 is assembled and 

engaged in the female contact 52, the contact portion 62 of the male contact 51 is 

forced onto the first arms 76 of the female contact 52. Also, the retaining nails 72 of 

the base 71 engage the contact portion 62 of the male contact 51 to prevent the male 

contact 51 from dropping out from the base 71. 

[0054] 

As shown in Fig. 4, the contact surfaces 81a and 81b and the contact 

surfaces 82a and 82b defined by the contact portion 62 of the male contact 51 and 

the first arms 76 of the female contact 52 are oppose to each other and tapered so 

that they are inclined to the planes 91 and 92 orthogonal to the widthwise surfaces 

of the male contact 51 and the female contact 52.The contact surfaces 81a and 82a 

extend between the first surface 53 and the second surface 55 of the male contact 

51.The contact surfaces 81b and 82b extend between the first surface 54 and the 

second surface 55 of the female contact 52. 

[0055] 

Specifically, the contact surfaces 81a and 81b are inclined to the plane 91 

orthogonal to the first surface 53 and the second surface 55 of the male contact 51 

and also the first surface 54 and the second surface 56 of the female contact 52. 

Also, the contact surfaces 82a and 82b are inclined to the plane 92 orthogonal to 

the first surface 53 and the second surface 55 of the male contact 51 and also the 

first surface 54 and the second surface 56 of the female contact 52.The contact 

surface 81a and the first surface 53 of the male contact 51 forms an intersection 

line 121a, and the contact surface 81b and the first surface 54 of the female contact 

52 forms an intersection line 121b.The contact surface 81a and the second surface 

55 of the male contact 51 forms an intersection line 123a, and the contact surface 

8 lb and the second surface 56 of the female contact 52 forms an intersection line 

123b.The contact surface 82a and the first surface 53 of the male contact 51 forms 

an intersection line 122a, and the contact surface 8 lb and the first surface 54 of the 

female contact 52 forms an intersection line 122b.The contact surface 82a and the 

second surface 55 of the male contact 51 forms an intersection line 124a, and the 

contact surface 82b and the second surface 56 of the female contact 52 forms an 

intersection line 124b. 

[0056] 

The intersection lines 121a and 121b formed by the contact surfaces 81a 

and 81b, the first contact surface 53 of the male contact 51, and the first contact 
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surface 54 of the female contact 52 exist on the orthogonal plane 91, and the 

intersection lines 122a and 122b formed by the contact surfaces 82a and 82b, the 

first contact surface 53 of the male contact 51, and the first contact surface 54 of 

the female contact 52 exist on the orthogonal plane 92.The intersection lines 123a 

and 123b formed by the contact surfaces 81a and 81b, the second contact surface 

55 of the male contact 51, and the second contact surface 56 of the female contact 

52 do not exist on the orthogonal plane 91, and the intersection lines 124a and 

124b formed by the contact surfaces 82a and 82b, the second contact surface 55 of 

the male contact 51, and the second contact surface 56 of the female contact 52 do 

not exist on the orthogonal plane 92. 

[0057] 

The contact surface 81a of the male contact 51 and the contact surface 81b 

of the female contact 52 and also the contact surface 82a of the male contact 51 and 

the contact surface 82b of the female contact 52 form a certain inclined angle with 

the orthogonal planes 91 and 92, which forms electrical surface contacts between 

the male contact 51 and the female contact 52. 

[0058] 

As described above, according to the connecting mechanism 50 so 

constructed, the male contact 51 and the female contact 52 have contact surfaces 

81 and 81b, and 82a and 82b which form the inclined angle or angles with the 

orthogonal planes 91 and 92.This increases the contact area than the connecting 

mechanism which uses contact surfaces parallel to the orthogonal planes This 

reduces a contact resistance, which in turn reduces heat to be generated at the 

contact surfaces 81a, 81b, 82a, and 82b and increases current capacity. This also 

reduces a contact force and a resultant frictional damage to be applied on the 

contact surfaces 81a, 81b, 82a, and 82b at the insertion of the male contact 51 into 

the female contact 52, which ensures an extended life span of the connecting 

mechanism 10. 

[0059] 

Also, because the retaining nails 72 provided at the opening edges of the 

base 71 of the female contact 52 engage and retain the contact portion 62 of the 

male contact 51, which ensures an enhanced contact reliability between the male 

and female contacts. 

[0060] 

Although in the previous embodiment of the connecting mechanism 50 the 

contact surfaces 81a and 81b form a tapered angle with the contact surfaces 82a 
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and 82b, the contact surfaces 81a and 81b may be parallel to the contact surfaces 

82a and 82b.Also, both the contact surfaces 81a and 81b and the contact surfaces 

82a and 82b need not to be inclined to the orthogonal planes 91 and 92.For example, 

the contact surfaces 81a and 81b or the contact surfaces 82a and 82b may be 

inclined to the orthogonal planes 91 and 92. 

[0061] 

Although in the previous embodiment each of the first surface 53 and the 

second surface 55 of the male contact 51 and the first surface 54 and the second 

surface 56 of the female surface contact 52 is thoroughly made of flat surface in the 

previous embodiment, this is not restrictive to the invention. 	For example, the first 
surfaces 53 and 54 of the male and female contacts 1 and 2 may be flat only in 

regions adjacent the intersection lines 111 and 112. 

[0062] 

In the previous embodiment, the first surface 53 and the second surface 55 

of the male contact 51 need not to be parallel to each other and the first surface 54 

and the second surface 56 of the female contact 52 need not to be parallel to each 
other. 

[0063] 

A description will now be made to a manufacturing process of the contacts 

using an electroforming technique. 	Specifically, referring to Figs. 5A-5C, a process 

for manufacturing the male contact 51 will be described. 

[0064] 

As shown in 5A, a substrate 200 is provided which has an electrically 

conductive member or plate 201 and an electrically insulative member or plate 202 

which is placed on the conductive plate 201. 	A cavity 203 is formed in the 

insulative plate 202 which is formed and surrounded by inclined side surfaces 204. 

The cavity 203 extends through the insulative plate 202 to reach the underlying 

conductive plate 201. A part of the conductive plate 201 is exposed at the bottom of 

the cavity 203. 	The exposed surface portion 205 is thoroughly flat. The substrate 

200 is immersed in an electrolyte bath with the exposed surface portion 205 of the 

conductive plate 201 opposed to an electrode not shown. 	Then, a voltage is applied 
between the conductive plate 201 and the opposed electrode. By the application of 

the voltage between the conductive plate 201 and the opposed electrode, ions of the 

metal in the electrolyte bath are deposited on the exposed surface portion 205 of the 

conductive plate 201. 

[0065] 
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Next, as shown in Fig. 5B, the deposition of the metal ions is continuously 

performed during the application of the voltage between the substrate 200 and the 

opposed electrode. One surface of the deposited metal layer, opposing the exposed 

surface 205, forms the side surface 53 of the male contact 51, and the other surface 

facing the opening of the cavity 203 forms the opposite side surface 55.The surfaces 

adjacent the inclined side surfaces 204 form the contact surfaces 81a and 82b of 

the male contact 51.As described above, the side surfaces 53 and 55 of the male 

contact 51 are formed to incline with respect to the opposing direction Z along with 

the voltage is applied. Also, the contact surfaces 81a and 82a are formed to incline 
with respect to the direction Z. 

[0066] 

As shown in Fig. 50, the application of the voltage is continued until the 

deposited metal layer reaches a predetermined height. 	The metal layer deposited 
in the cavity 203 forms the male contact 51. 

[0067] 

Although in the above-described manufacturing process the exposed 

surface portion 205 of the conductive plate 201 in the cavity 203 is thoroughly flat, 

this is not restrictive. The exposed surface 205 may be in part flat only in a region 

which is adjacent the inclined side surface 204, which ensures that the contact 

surfaces 81a and 82a of the male contact 51 have a predetermined angle. 

[0068] 

The exposed surface 205 may be inclined thoroughly, convexly or concavely 

curved, or stepped. In this instance, an adjustment of the inclined angle of the side 

surfaces 204 of the insulative plate 202 can alter the angle of the contact surfaces 

81a and 82a of the male contact 51.As described above, the electroforming 

technique allows precise manufacturing of various contacts with different contact 

angles and of the connecting mechanism with enhanced flexibility of design. 

[0069] 

According to the above described manufacturing technique, the angle of the 

contact surfaces 81a and 82a of the male contact 51 may be altered simply by using 

an insulative plate with different side surface angle. This means that the inclined 

angle of the side surface 204 of the insulative plate 202 can be altered according to 

the design requirements. 

[0070] 

The female contact 52 may be manufactured using the above described 

electroforming process. In this instance, the contact surfaces 81b and 82b of the 



16 

female contact 52 may have the same inclined angle as the contact surfaces 81a 

and 82a of the male contact 51, which forms electrical surface contacts between the 

male contact 51 and the female contact 52. 

[0071] 

Although not described, the male contact 1 and the female contact 2 may be 

manufactured by the above-described electroforming technique. 

[0072] 

Preferably, the inclined angles of the contact surfaces 31a, 31b, 32a, and 

32b with respect to the orthogonal planes 41 and 42 and of the contact surfaces 81a, 

81b, 82a, and 82b with respect to the orthogonal planes 91 and 91 are about 0-45 

degrees, more preferably equal to or less than eight degrees. 

[0073] 

This is because the fact that the inclined angles of the contact surfaces 31a, 

31b, 32a, and 32b with respect to the orthogonal planes 41 and 42 is more than 0 

degree ensures an increased contact areas therebetween than the non-inclined 

contact surfaces parallel to the orthogonal planes 41 and 42. If an inclined angle of 

the contact surfaces 31a, 31b, 32a, and 32b with respect to the orthogonal planes 

41 and 42 is more than 45 degrees of the contact surfaces 31a and 31b with respect 

to the orthogonal planes 41 and 42, the contact surfaces 31a, 31b, 32a, and 32b 

receive considerably increased force at the connection of the male and female 

contacts 1 and 2, which disadvantageously causes a lateral displacement between 

the male and female contacts 1 and 2 to reduce the contact area between the male 

and the female contacts 1 and 2. 

[0074] 

If on the other hand the inclined angle of the contact surfaces 31a, 31b, 32a, 

and 32b with respect to the orthogonal planes 41 and 42 is less than eight degrees, 

more than 99% of the force to be transmitted through the contact surfaces 31a, 31b, 

32a, and 32b acts as contact force therebetween, which ensures sufficient contact 

force and contact area between the contact surfaces. 

[0075] 

The same applies to the angle of inclination between the contact surfaces 

81a, 81b, 82a, 82b and the vertical planes 91 and 92. 

[0076] 

Although in the first and second embodiments the male contacts 1 and 51 

are engagingly fitted in the female contacts 2 and 52 to make electrical connections 

therebetween, respectively, they may be connected in a manner without using that 
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fitting connection. 	For example, as shown in Fig. 6 showing a third embodiment of 

the invention, the male contact 101 may be electrically connected with the female 

contact 102 by forcing them toward each other to make a contact therebetween. 

INDUSTRIAL APPLICABILITY 

[0077] 

The connecting mechanism of the invention is not limited to the first or 

second embodiment described above and it may have a configuration 

being incorporated in another connector. 

capable of 

PARTS LIST 

[0078] 

1, 51, 101: male contact(first contact) 

2, 52, 102: female contact(second contact) 

3, 53: the first surface of the male contact 

4, 54: the first surface of the female contact 

5, 55: the second surface of the male contact 

6, 56: the second surface of the female contact 

10, 50: connecting mechanism 

11, 21: flat plate portion 

12: insertion portion 

13, 23, 63, 73: soldering portion 

14: locking projection 

15: opening 

24, 25: elastic retaining portion 

26: engaging nail 

27: recess 

28: inclined surface 

31a, 31b, 32a, 32b, 81a, 81b, 82a, 82b,: contact surface 

41, 42, 91, 92: orthogonal plane 

61: linear portion 

62: contact portion 

71: base 

72: retaining nail 

74: contact arm 

75: curved surface 
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76: first arm 

77: second arm 

78: side portion 

111a, 111b, 112a, 112b, 113a, 113b, 114a, 114b, 121a, 121b, 122a, 122b, 123a, 

123b, 124a, 124b:intersection line 
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CLAIMS 

1.  A connecting mechanism, comprising: 

a first contact and a second contact, each of the first and second contacts having 

5 a first surface including at least in part a flat surface portion defined 

therein; 

a second surface opposing the first surface; and 

a contact surface extending between the first surface and the second 

surface; 

10 the contact surface being designed so that, when the first contact and the 

second contact are electrically connected with each other, the contact surfaces of 

the first contact and the second contact make a surface contact therebetween that 

inclines with respect to the flat surface portions of the first and second contacts 

in a cross section that crosses the first surface, the second surface, and the 

15 contact surface. 

2.  The connecting mechanism of claim 1 wherein the first contact and the second 

contact are made by electroforming process in which a voltage is applied in a direction 

that is parallel to a plane orthogonal to the flat surface portion. 

20 

3.  The connecting mechanism of claim 1 or 2 wherein each of the contact surfaces 

of the first and second contacts is inclined at an angle equal to or less than 45 degrees 

with respect to the orthogonal plane. 

25 	4. The connecting mechanism in any one of claims 1 to 3, wherein the second 

contact has a substantially U-shaped cross section in a plane that extends parallel to the 

flat surface portions, and the first contact has a cross section that is engageable with the 

second contact. 

30 	5. The connecting mechanism of claim 4, wherein the first contact has a frame-like. 
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6. The connecting mechanism of claim 4 or 5, wherein the second contact has an 

opposed edges to define an opening for receiving the first contact therebetween, at least 

one of the edges including an engaging nail for retaining the first contact between the 

edges. 

5 

7. The connecting mechanism in any one of claims 1-3, wherein 

the second contact is U-shaped in the plane parallel to the flat surface portion 

and has a pair of contact arms that extend in a downward direction from opposed inner 

surfaces of the second contact, and 

10 the first contact has a distal end portion that defines a contact portion having a 

configuration that is being capable of inserted in the second contact, the contact portion 

being in contact with the pair of contact arms when the first and second contacts are 

electrically connected with each other. 

15 8. The connecting mechanism of claim 7, wherein the second contact has a pair of 

opposing inner surfaces, 

the opposing inner surfaces having respective edges projecting toward each 

other, 

the projecting edges having respective retaining nails for preventing the first 

20 contact from dropping out from the second contact, and 

a pair of edges projected inwardly from the opposing inner surface edges of the 

second contact has an engaging nail for retaining the first contact between the edges. 

9. A connecting mechanism, comprising: 

25 a first contact and a second contact each made by electroforming process; 

the first and second contacts having first and second contact surfaces, 

respectively, that are inclined at an angle with respect to a direction along which a 

voltage was applied in the electroforming process; 

the contact surface of the first contact and the contact surface of the second 

30 contact making a surface contact therebetween when the first and second contacts are 

electrically connected to each other. 
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10. The connecting mechanism of claim 9, wherein 

each of the first and second contacts has a first surface and a second surface, the 

first surface having at least in part a first flat surface portion defined therein, the first 

and second surfaces opposing to each other; 

5 	the first contact surface connecting the first and second surfaces of the first 

contact; 

the second contact surface connecting the first and second surfaces of the second 

contact; 

the first and second flat surface portions of the first and second contacts being 

10 	orthogonal to the direction. 

11. A substrate for manufacturing a connecting mechanism according to any one of 

claims 2, 9, and 10, comprising: 

a conductive member; 

15 	an insulative member placed on the conductive member; and 

wherein the insulative member has a cavity defined therein to extend through the 

insulative member. 


