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MOUNTING APPARATUS AND METHOD FOR MOUNTING A CONNECTOR 

TO A BOARD WITH A TURN OF THE CONNECTOR / 

Background of the Invention: -

The present invention relates to a mounting apparatus 

and a mounting method for a connector which is mounted to a 

board with the use of a clip. 

There have been available connectors of a board 

mounting type, wherein, by inserting a side edge portion of 

a board into clip-shaped connecting portions of elastic 

·contacts- of-·-the connector, the connector is fixed on the 

board with terminal portions of the contacts being abutting 

under pressure conductor patterns formed on the board. 

When mounting the connector of this type to the board, 

the contacting portion of the contact is opened by hooking 

with a pawl of an apparatus and, after inserting the board-

into the opened connecting portion, the pawl is removed or 

the board is directly inserted further into the connecting 

portion by forcibly ~xpanding the connecting portion of the 

contact. 

In the.conventional techniques, however, it is 

difficult to determine a structure of the pawl, it is 

difficult to adjust a width of the connecting portion of 

the contact to be opened by the pawl, and it is difficult, 

due to the space limitation, to design a spring which can 
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prevent plastic deformation of the contacting portion of 

the contact. Further, in particular, in case of a board 

having sharp corners, such as a liquid crystal glass board, 

if the foregoing.method of forcibly expanding the 

connecting portion of the contact by the board is used, the 

contacting portion.of the contact and the board are both 

damaged. Particularly, damages to the glass board and the 

conductor patterns are serious so that the poor production 

efficiency is resulted due to existence of defective 

products. 

For solving the foregoing problems, there has been 

proposed a connector of a board mounting type by the 

present inventors et al. In the connector, when a board is 

inserted into connecting portions of contacts of the 

connector at a given angle, the board can be inserted 

without contacting the connecting portions of the contacts. 

Thereafter, the connector is turned toward the board with 

respect to a given point on the contact so that terminal 

portions of the contacts abut conductor patterns of the 

board under pressure. Then, for keeping the connection 

therebetween, the connector is fixed to the board using 

clips. 

Conventionally, however, the foregoing processes have 

been all manually carried out. Therefore, the process of 

inserting the board into the connecting portions of the 

contacts at the given angle, the process of turning the 

connector toward the board and the process of attaching the 

clips over the connector and the board, all should be 
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manually performed. This is quite troublesome. 

Particularly, it is difficult to carry ·out the process of 

inserting the board into the contacting portions of the 

contacts at the given angle. For example, the insertion 

angle of the board may go wrong to cause the board to abut 

the connecting portions of the contacts so that damage to 

the board or the contact may occur, or the connecting 

portions of the contacts may be subjected to plastic 

deformation. 

Snmmacy of the Invention: 

It is therefore an object of the present invention to 

provide a mounting apparatus and method which enables to 

readily and smoothly mount a connector to a board with the 

use of clip. 

It is another object of the present invention to 

provide a mounting apparatus and method of the type 

described, which can easily and accurately carry out a 

process of inserting the board into the connector at a 

first angle, a process of turning the connector to a second 

angle, and a process of attaching the clip over the 

connector and the board. 

It is still another object of the present invention 

to provide a mounting apparatus and method of the type 

described, which can carry out the foregoing processes 

through one operation of the mounting apparatus. 

Other objects of the present inveµtion will become 

clear as the description proceeds. 



4 

According. to an aspect of the present invention, 

there is provided a mounting apparatus which is for 

mounting a connector to a board with the use of a clip. 

The mounting apparatus comprises a board holder for holding 

the board so as to extend in a first direction and a clip 

holder for holding the clip to be opposite to the board in 

the first direction. The clip holder is movable relative 

to the board holder in the first direction. The mounting 

apparatus further comprises a connector holder for holding 

the connector between the board and the clip. The 

connector holder is movable relative to the board holder 

and to the clip holder in the first direction and is 

turnable around a predetermined axis extending in a second 

direction perpendicular to the first direction. The 

mounting apparatus further comprises movement control means 

connected to the connector holder and the clip holder for 

controlling relative movement between the connector holder 

and the clip holder in.the first direction and angle 

control means coupled to the clip holder and the connector 

holder for controlling a holder angle of the connector 

holder around the predetermined axis in accordance with the 

relative movement. 

According to another aspect of the present invention, 

there is provided a mounting apparatus which is for 

mounting a connector to a board. The mounting apparatus 

comprises a board holder, a connector holder and_ a clip 

holder, wherein the board holder holds the board, wherein, 

the.connector holder holds the connector so that a mounting 



5 

side surface of the connector is turned by a given angle 

relative to a plane parallelly contacting a mounting 

surface of the board with respect to a given point on a 

contact of the connector, the connector holder causing the 

connector to relatively approach the board holder along a 

given direction while keeping the given angle of the 

connector so as to insert the board into a connecting 

port~on of the contact of the connector without abutment 

between the board and the connecting portion, the connector 

holder, after insertion of the board into the connecting 

portion, turning the connector relatively toward the board 

with respect to the given point so as to connect the 

contact to the board, and wherein.the clip holder, after 

the contact is connected to the board, relatively 

approaches the board holder and the connector holder along 

the given direction so as to attach a clip to the connector 

and the board. 

According to still another aspect of the present 

invention, there is provided a method of mounting a 

connector to a board with the use of a clip. The method 

comprises the steps of holding the board so as to extend in 

a first direction, directing the connector to a first angle 

offset from the first direction, approaching the connector 

towards the board in the first direction to insert the 

board into the connector at the fist angle, turning the 

connector from the first angle to a second angle around a 

predetermined axis extending in a ·second direction 

perpendicular to the first direction, the second angle 
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making the connector be tightly connected to the board, and 

approaching the clip towards the board holder in the first 

direction to make the clip collectively clip the board and 

the connector at the second angle. 

Brief Description of th.e Drawing: 

Fig. 1 is a perspective view of a mounting apparatus 

according to a pref erred embodiment of the present 

invention; 

Fig. 2 is a side of the mounting apparatus shown in 

Fig. 1; 

Fig. 3 is a side view showing an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 4 is a side view showing-an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 5 is a side view showing an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 6 is a side view showing an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 7 is a side view showing an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 8 is a side view showing an operation of the 

mounting apparatus s~own in Fig. 1; 

Fig. 9 is a side view showing an operation of the 

:m.ounting apparatus shown in Fig. 1; 

Fig. 10 is a side view showing an operation of the 

mounting apparatus shown in Fig. 1; 

Fig. 11 is a sectional view of a connector to be 

mounted to a board by the use of the mounting apparatus 
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shown in Fig. 1; 

Fig. 12 is a sect~onal view showing a relationship 

between a thickness of the board and a width of an open 

portion of a connecting portion of the connector when the 

connector is turned by an angle e; 
Fig. 13 is a sectional view showing a state wherein 

the connector shown in Fig. 11 is mounted on the board; and 

Fig. 14 is a sectional view showing a state wherein a 

clip is attached over the connector and the board shown in 

Fig. 13. 

Description of the Preferred Embodiment: 

Referring first to Figs. 11 to 14, a connector 2 will 

be explained which will be attached to a board 1 by a 

mounting apparatus according to a preferred embodiment of 

the present invention. 

The connector 2 comprises an insulator housing 21 and 

a plurality of conductive contacts 22. The housing 21 has 

a mounting side surface 21a to be in contact with a 

mounting surface la of the board 1, such as a printed 

circuit board or a giass board, and a fitting portion 21b 

for receiving therein a connection object (not shown), such 

as a board or a counterpart connector, in a fitted manner. 

The contacts 22 are disposed on the mounting side 

surface 21a of the housing 21. Each contact 22 has a 

connecting portion 22a, a first terminal portion 22b, a 

second terminal port1on 22c and a press-fit portion 22d. 

The connecting portion 22a of each contact 22 receives 

therein a side edge portion of the board 1 to hold it in a 
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sandwiched manner so that the connector 2 is fixed to the 

board 1. The first terminal portion 22b is continuous with 

the connecting portion 22a and abuts a corresponding one of 

conductor patterns _(not shown) formed on the board 1 so as 

to establish electrical connection therebetween. The 

second terminal portion 22c is disposed within the· fitting 

portion 21b of the housing 21 and abuts the connection 

object to establish electrical connection therebetween. 

The press-fit portion 22d is press-fitted into the housing 

21. 

Now, an operation of the connector 2 will be 

explained. As shown in Fig. 11, when the mounting side 

surf ace 21a of the connector 2 is held in a horizontal 

state, a vertical width Wl of an open-side end portion of 

the connecting portion 22a is set equal to a value obtained 

by subtracting a deflection margin of the connecting 

portion 22a from a thickness of the board 1. On the other 

hand, as shown in Fig." 12, in the state wherein the 

connector 2 is turned by an angle 8 relative to the 

horizontal plane with respect to a given point A on the 

open-side end portion of the connecting portion 22a 

(although the mounting side surface 21a is shown horizontal 

in Fig. 12, the mounting side surface 21a is actually 

inclined by 8 relative to the horizontal plane) , a 

vertical width W2 of the open-side end portion of the 

connecting portion 22a is set greater than the thickness of 

the board 1. Accordingly, when the board 1 is inserted 

relative to the connecting portions 22a of the contacts 22 
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of the connector 2 at the insertion angle 8 , the board 1 

can be smoothly inserted without bending the connecting 

portions 22a. After inserting the board 1 into the 

connecting portions 22a of the contacts 22, the mounting 

side surface 21a of the connector 2 is returned to the 

horizontal state as shown in Fig. 13 so that the first 

terminal portions 22b of the contacts 22 abut under 

pressure the corresponding conductor patterns formed on the 

board 1 to establish electrical connection therebetween. 

Thereafter, for holding the connection between the first 

terminal portions 22b and the conductor patterns of the 

board 1, clips 3 are used to fix the connector 2 to the 

board 1 as shown in Fig. 14. 

The mounting apparatus of this embodiment is used 

relative to the foregoing connector 2 and board 1. 

Specifically, the mounting apparatus causes the board 1 to 

be inserted relative to the connecting portions 22a of the 

contacts 22 along a given insertion direction B without 

abutting the connection portions 22a in the state wherein 

the mounting side surface 21a of the connector 2 is turned 

with respect to t::he foregoing given point A by the given 

angle8 relative to a plane la' parallelly contacting the 

mounting surface la of the board 1. After the board 1 is 

inserted into the connecting portions 22a, the mounting 

apparatus causes the mounting side surface 21a to be turned 

toward the mounting ·surface la with respect to the given 

point A so as to electrically connect the.first terminal 

portions 22b of the contacts 22 to the conductor patterns 
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of the board 1. Thereafter, the mounting apparatus causes 

the clips 3 to be attached over the connector 2 and the 

board 1. The foregoing processes can be carried out 

through one continuous operation of the mounting apparatus. 

Referring now to Figs. 1 and 2, description will be 

made as regards the mounting apparatus according to the 

preferred embodiment of this invention. '!'he mounting 

apparatus is designated by a reference numeral 5 and 

comprises a board holder 51, a connector holder 52 and a 

clip holder 53 which are arranged in order in a first 

direction or a horizontal direction shown as the given 

direction B in Fig. 2. 

'!'he board holder 51 comprises a presser plate 51a, a 

receiving plate 51b, a support 51c and a fixed base 51d. 

The board holder 51 holds the board 1 so as to extend in 

the first direction. The board holder 51 is insertable and 

releasable in the given directions B. The mounting surface 

la of the board 1 is kept horizontal. 

The connector holder 52 holds the connector 2 so as 

to allow the mounting side surface 21a of the connector 2 

to be turned by 1;he given angle 8 relative to the plane 

la' with respect to a predetermined axis extending in a 

second direction perpendicular to the first direction. The 

predetermined axis passes through the above-mentioned given 

point A of the connector 2. Then, in the state wherein the 

connector 2 is held ·at the given angle 8, the co~ector 

holder 52 causes the connector 2 to approach the board 

holder 51 along the given direction B so that the board 1 
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is inserted into the connecting portions 22a of the 

contacts 22. Thereafter, the connector holder S2 turns the 

connector 2 toward the board 1 with respec~ to the given 

point A so that the first terminal portions 22b of the 

contacts 22 are electrically connected to the conductor 

patterns of the board 1. 

After the contacts 22 of the connector 2 are 

connected to the board 1 by means of the board holder Sl 

and the connector holder S2, the clip holder S3 approaches 

the board holder 51 and the connector holder S2 along the 

given direction B so as to attach the clips 3 over the 

board 1 and the connector 2. 

The mounting apparatus 5 further comprises a base S4, 

a front base block S5, a rear base block S6, a co~nector 

slide block S7, a clip slide block SB, clip stopper blocks 

59 and a cam mechanism. 

The front base block SS has stopper portions SSa and 

is fixed on the base·s4 at its front end, while the rear 

base block S6 is fixed on the base S4 at its rear end. 

Between the front base block 5S and the rear base block S6 

are disposed a p~ir of shafts 61 each extending in the 

given directions B. .Plates 63 are mounted on upper 

surfaces of the front base block 5S by bolts 62. By means 

of the plates 63, the board holder Sl is fixed on the front 

base block 5S. 

The connector slide block 57 is slidably mounted on 

the shafts 61 so as to be movable toward and away· from the 

front base block SS in the given directions B. A pair of 
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coupling plates 64-each having an elongate hole 64a are 

attached to the connector slide block 57 at both sides 

thereof. The connector holder 52 is attached to the 

connector slide block 57 so as to be turnable with respect 

to the predetermined axis. 

The clip slide block 58 is slidably mounted on the 

shafts 61 and has connecting pins 65 fixed thereto at both 

sides thereof. The connecting pins 65 are inserted through 

the elongate holes 64a of the coupling plates 64, 

respectively. Further, compression springs 66 are disposed 

on the shafts 61 between the clip slide block 58 and the 

connector slide block 57, respectively. The compression 

springs 66 serve as an urging arrangement. A combination 

of the connector slide block 57, the clip slide block 58, 

and the coupling plates 64 will be referred to as a 

coupling arrangement which is for coupling the clip holder 

53 and the connector holder 52 to each other so as to 

permit relative movement of the clip holder 53 and the 

connector holder 52 within a predetermined range. A 

combination of the compression springs 66 and the coupling 

plates 64 is referred to as a movement control arrangement. 

With this arrangement, the clip slide block 58 is movable 

toward and away from ~e connector slide block 57 in the 

. given directions B within a given range, that is, within 

the predetermined range, namely, a length of the elongate 

hole 64a, while urged by the compression springs 66 in the 

direction away from the connector slide block 57. 

Specifically, the clip slide block 58 is movable together 
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with the connector slide block 57 toward and away from the 

front base block 55 in the given directions B until the 

board 1 is inserted into the connecting portions 22a of the 

contacts 22. Then, after the board 1 is inserted into the 

connecting portions 22a of the contacts 22, the clip slide 

block 58 is movable alone toward and away from the front 

base block 55 in the given directions B. A first 

projection 58a is formed at a lower part of the clip slide 

block 58, and a pair of spherical knobs 67 are attached to 

the clip slide block 58 at both sides thereof. The clip 

hold.er 53 is attached to the clip slide block 58 so as to 

be rockable in a.thickness direction of the board 1 and 

returnable to the horizontal (neutral) position. The 

reason why the clip holder 53 is attached to the clip slide 

block 58, is to absorb vertical movements of the clips 3 

upon attachment thereof. 

Each of the clip stopper· blocks 59 has a stopper 

portion 59a for stopping the clip slide block 58 and is 

mounted on the base 54 near the center thereof. 

In this embodiment, the cam mechanism comprises a cam 

follower 71, a fixed cam 72 and a movable cam 73. The cam 

mechanism works to keep the state of the connector holder 

52 turned by the given angle e with respect to the 

predetermined axis upon insertion of the board 1 into the 

connecting portions 22a of the contacts 22, and further 

works to turn the connector holder 52 toward the board 1 

with respect to the predetermined axis after insertion of 

the board 1 into the connecting portions 22a of the 
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contacts 22. The cam mechanism is ref erred to as an angle 

control arrangement which is for controlling a holder angle 

of the connector holder 52 around the predetermined axis in 

accordance with the relative movement between the connector 

holder 52 and the clip holder 53. 

The cam follower 71 is disposed at a lower part of 

the connector holder 52. 

The fixed cam 72 is fixed on the base 54. The fixed 

cam 72 has first to third cam surfaces 72a, 72b and 72c. 

The first cam surface 72a engages with the cam follower 71 

so as to turn, clockwise in Fig. 1, a connector.loading 

surf ace 52a of the connector holder 52 by a certain angle 

relative to the plane (horizontal plane) la' with respect 

to the predetermined axis. The second cam surface 72b is 

interposed between and continuous with the first and third 

cam surfaces 72a and 72c. The third cam surface 72c is 

located below the first cam surface 72a and engages with 

the cam follower 71 so as to turn, counterclockwise in Fig. 

1, the connector loading surface 52a of the connector 

holder 52 by the given angle 8 relative to the plane 

·(horizontal plane) la' with respect to the predetermined 

axis. 

The movable cam 73 is disposed in a groove (not 

shown) formed on the fixed cam 72 so as to be movable along 

the given directions B. The movable cam 73 has second and 

third projections 73a and 73b and a fourth cam surface 73c. 

The second and third projections 73a and 73b are spaced 

apart from each other, and the first projection 58a of the 
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clip slide block 58 is interposed therebetween. When the 

clip slide block 58 moves along the given directions B, the 

second and the third projections 73a and 7~b engage with 

the first projection 58a. A combination of the first, the 

second, and the third projections 58a, 73a, and 73b will be 

referred to as a movement restricting arrangement which is 

for restricting a movable range of the movable cam 73 

relative to the clip holder 53 in the first direction. The 

fourth cam surface 73c is located between the first and 

third cam surfaces 72a and 72c and engages with the cam 

follower 71 so as to keep horizontal the connector loading 

surface 52a of the connector holder 52. 

Referring now to Figs. 3-10 in addition to Fig. 2, 

the description will be made as regards an operation of the 

mounting apparatus 5. 

As shown in Fig. 2, the board 1, the connector 2 and 

the clips 3 are set in the board holder 51, the connector 

holder 52 and the clip holder 53, respectively. In the 

initial state as shown in Fig. 2, the connector slide block 

57 and the clip slide block 58 are remotest from the board 

1, and the cam follower 71 rides on the first cam surface 

72a of the fixed cam 72, that is, the connector 2 is turned, 

clockwise in Fig. 2, by the certain angle with respect to 

the predetermined axis . · The movable cam 7 3 is al.so 

remotest from the board 1. 

When the knob '67 (see Fig. 1) is pushed toward the 

board 1, as shown in Fig. 3, the connector sl.ide bl.ock 57 

and the clip slide block 58 start moving toward the board 1, 
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and then the cam follower 71 runs down the second cam 

surface 72b of the fixed cam 72 and reaches the third cam. 

surface 72c. Following this, the connector 2 is turned, 

counterclockwise in Fig. 3·, by the angle 8 with respect to 

the predetermined axis. In other words, the second cam. 

surface 72b holds, as the holder angle of the connector 

holder 52, a first angle which permits the board 1 to be 

smoothly inserted into the connector 2. 

When the knob 67 is further pushed toward the board 1, 

as shown in Fig. 4, the connector 2 reaches the board 1 

while maintaining such an angle. Then, the connector slide 

block 57 is stopped by engagement with the stopper portions 

55a of the front base block 55 in the position wherein the 

board 1 is inserted into the cop.necting portions 22a of the 

contacts 22 of the connector 2. 

When the knob 67 is further pushed toward the board 1, 

as shown in Fig. 5, only the cl.ip slide block 58 is moved 

so that the first projection 58a of the clip slide block 58 

pushes the second projection 73a of the movable cam 73. 

Accordingly, the movable cam 73 is moved toward the board 1 

and, following this, the cam followe~ 71 rides on the 

fourth cam surface 7 3c of the movable cam. 7 3 . As a resui t, 

the connector holder 52 is turned, clockwise in Fig. 5, by 

the angle 8 so that the connector 2 takes a horizontal 

posture and is thus connected to the board 1 . In other 

words, the fourth cam surface 73c holds, as the holder 

angle of the connector holder 52, a second angle which 

makes the connector 2 be tightly connected to the board 1. 
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A combination of the second and the fourth cam surfaces 72b 

and 73c will be referred to as an angle selecting 

arrangement which is· for s·electing, as the holder angle of 

the connector holder 52, one of the first and the second 

angles in accordance with the relative movement between the 

connector holder 52 and the clip holder 53. 

When .the knob 67 is further pushed toward the board 1, 

as shown in Fig. 6, the clip slide block 58 together with 

the clip holder 53 is further advanced. Therefore, the 

clips 3 are mounted over the board 1 and the connector 2. 

In other words, the clips 3 collectively clip the board 1 

and the connector 2 at the second angle. 

Subsequently, when the knob 67 is pulled toward the 

rear base block 56, as shown in Fig. 7, only the clip slide 

block 58 with the clip holder 53 is retreated while the 

board 1 and the connector 2 are stopped. 

When the knob 67 is further pulled toward the rear 

base block 56, as shown in Figs. 8 and 9, the connector 

slide block 57 is retreated pulled by the clip slide block 

58 via the coupling plates 64 (see Fig. 2). At this time, 

the movable cam 73 is also retreated due to engagement 

between the first projection 58a of the clip slide block 58 

and the third projection 73b of the movable cam 73. Since 

the cam follower 71 is on the fourth cam surface 73c of the 

movable cam 73, the connector holder 52 holds the 

horizontal postures ·of the board 1 and the connector 2. 

When the knob 67 is further pulled toward the rear 

base block 56, as shown in Fig. 10, the cam follower 71 
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rides on the first cam surface 72a of the fixed cam 72 

through the second cam surface 72b thereof. Therefore, the 

board 1 and the connector 2 turn clockwise in Fig. 10 by 

the certain angle with respect to the given point A and 

jump up. Hence, the board 1 ·together with the connector 2 

can be easily taken out. In this event, the first cam 

surface 72a serves as an angle holding arrangement which is 

for holding, as the holder angle of the connector holder 52, 

a third angle in accordance with movement of the connector 

holder 52. It should be noted that the third angle makes 

the connector 2 be readily attached to and detached from · 

the connector holder 52. 

As described above, through one reciprocation of the 

knob 67, it is possible to mount the connector 2 to the 

board 1 and then mount the clips 3 thereover, and thus 

complete the mounting operation. 

As appreciated from the foregoing description, the 

process of inserting the board into the connecting portions 

of the contacts of the connector at the given angle, the 

process of turning the connector toward the board, and the 

process of mounting the clips over the connector and the 

boar~, can be easily.and accurately carried out .. As a 

result, damage to the board or the connector during the 

mounting processes can be reliably prevented. This is 

particularly effective for mounting the connector to the 

glass board to which the direct mounting of the connector 

was difficult. 



19 

While the present invention has been described in 

terms of the preferred embodiment, the invention is not to 

be limited thereto, but can be embodied in various ways 

without departing from the principle of the invention as 

defined in the appended claims. Although the board holder 

is fixed while the connector holder and the clip holder are 

movable, the connector holder being turnable with respect 

to the predetermined axis, these arrangements are all 

relative to each other. Accordingly, it may be arranged, 

for example, that the connector holder is fixed while the 

board holder and the clip holder are movable, and the board 

holder is turnable with respect to the predetermined axis, 

or that the clip holder is fixed while the board holder and 

the connector holder are movable, and one of the board 

holder and the connector holder is turnable with respect to 

the predetermined axis. 
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WHAT :IS CLA:IMED :IS : 

1. A mounting apparatus for mounting a connector to 

a board with the use of a clip, comprising: 

a board holder for holding said board so as to extend 

in a first direction; 

a clip holder for holding said clip to be opposite to 

said board in said first direction, said clip holder being 

movable relative to said board holder in said first 

direction; 

a connector holder for holding said connector between 

said board and said clip, said connector holder being 

movable relative to said board holder and to said clip 

holder in said first direction and being turnable around a 

predetermined axis extending in a second direction 

perpendicular to said first direction; 

movement control means connected to said connector 

holder and said clip holder for controlling relative 

movement between said connector holder and said clip holder 

in said first direction; and 

angle cont~ol means coupled to said clip holder and 

said connector holder for controlling a holder angle of 

said connector holder around said predetermined axis in 

accordance with said relative movement. 

2. A mounting apparatus as claimed in claim 1, 

wherein said angle control means comprises angle selecting 

means which is coupled to said clip holder and said 

connector holder for selecting, as said holder angle, one 
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of a first and a second angle in accordance with said 

relative movement, said first angle permitting said board 

to be smoothly inserted into said connector, said second 

angle making said connector be tightly connected to said 

board. 

3. A mounting apparatus as claimed in claim 2 , 

wherein said movement control means controls said relative 

movement so that said angle selecting means selects said 

second angle after said board is inserted into said 

connector at said first angle and that said clip 

collectively clips said board and said connector at said 

second angle. 

4 . A mounting apparatus as claimed in claim 2, 

wherein said angle selecting means comprises: 

a fixed cam fixed to said board holder for engaging 

with said connector holder·to set said connector holder 

into said first angle; and 

a movable cam movable relative to said board holder 

in said first direction and coupled to said clip hold.er for 

engaging with said connector holder to set said connector 

holder into said.second angle when said clip holder 

approaches said connector holder. 

5. A mounting apparatus as claimed in claim 4, 

wherein said angle selecting means further comprises 

movement restricting means connected to said clip holder 

and said movable cam for restricting a movable range of 

said movable cam relative to said clip holder in said first 

direction. 
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6. A mounting apparatus as claimed in claim 2, 

further comprising angle holding means which is coupled to 

said connector holder for holding, as said holder angle, a 

third angle in accordance with movement of said connector 

holder, said third angle making said connector be readily 

attached to and detached from said connector holder. 

7. A mounting apparatus as claimed in claim 6, 

wherein said angle selecting means selects one of said 

first and said second angles when said connector holder is 

near to said board holder, said angle holding means holding 

said third angle when said connector holder is apart from 

said board holder. 

8. A mounting apparatus as claimed in claim 6, 

wherein said angle holding means comprises a fixed cam 

fixed to said board holder for engaging with said connector 

holder to set said connector holder into·said third angle 

when said connector holder become apart from said board 

hold.er. 

9. A mounting apparatus as claimed in claim 2, 

wherein said mounting apparatus carries out the steps of: 

directing said conne9tor holder to said first angle; 

approaching said connector holder towards said board 

holder· to insert said board into said connector at said 

fist angle; 

turning said connector holder from said first angle 

to said second angle around said predetermined axis to make 

said connector be tightly connected to said board; and 
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approaching said clip holder towards said board 

holder to make said clip collectively clip said board and 

said connector at said second angle. 

10. A mounting apparatus as claimed in claim 1, 

further comprising: 

coupling means for coupling said clip holder and said 

connector holder to each other so as to permit said 

relative movement within a predetermined range; and 

urging means for urging said clip holder and said 

connector holder so as to become apart from one another. 

11. A mounting apparatus for mounting a connector to 

a board, said mounting apparatus comprising a board holder, 

a connector holder and a clip holder, 

wherein said board holder holds said board, 

wherein said connector holder holds said connector so 

that a mounting side surface of said connector is turned by 

a given angle relative to a plane parallelly contacting a 

mounting surface of said board with respect to a given 

point on a contact of said connector, said connector holder 

causing said connector to relatively approach said board 

holder along a given direction while keeping the given 

angle of said connector so as to insert said board into a 

connecting portion of the contact of said connector without 

abutment between said board and said connecting portion, 

said connector holder, after insertion of said board into 

said connecting portion, turning said connector relatively 

toward said board with respect to said given point so as to 

connect said contact to said boar~, and 

.. 
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wherein said clip holder, after said contact is 

connected to said board, relatively approaches said board 

holder and said connector holder along said given direction 

so as to attach a clip to said connector and said board. 

12. A mounting apparatus as claimed in claim 11, 

further comprising a base block, a connector slide block, a 

clip slide block and a cam mechanism, 

wherein said base block is fixed on a base, 

wherein said connector slide block is movable toward 

and away from said base block in said given direction, 

whe~ein said clip slide block is movable toward and 

away from said connector slide block in said given 

direction within a given range, while urged in a direction 

away from said connector slide block, said clip slide block 

being movable together with said connector slide block 

toward and away from said base block in said given 

direction until said board is inserted into said connecting 

portion, said clip slide block, after said board is 

inserted into said connecting portion, being movable alone 

toward and away from said base block in said given . 

direction, 

wherein said cam mechanism keeps a state of said 

connector holder turned by said given angle with respect to 

said given point upon the insertion of said board into said 

connecting portion, and turns said connector holder toward 

said board with respect to said given point after the 

insertion of said board into said connecting portion, 
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wherein said board holder holds said board so as to 

be insertable and releasable in said given direction and is 

mounted to said base block, 

wherein said connector holder is mounted to said 

connector slide block so as to be turnable with respect to 

said given point, and 

wherein said c_lip hold.er is mounted to said clip 

slide block so as to be rockable in a thickness direction 

of said board. 

13. A method of mounting a connector to a board with 

the use of a clip, comprising the steps of: 

holding said board so as to extend in a first 

direction; 

directing said connector to a first angle off set from 

said first direction; 

approaching said connector towards said board in said 

first direction to insert said board into said connector at 

said fist angle; 

turning said connector from said first angle to a 

second angle around a predetermined axis extending in a 

second direction perpendicular to said first direction, 

said second angle making the connector be tightly connected 

to the board; and 

. approaching said clip towards said board holder in 

said first direction to make said clip collectively clip 

said board and said connector at said second angle. 


