1 MOUNTI NG APPARATUS AND METHOD FOR MOUNTI NG QQgﬁggFCT TO
A BOARD WTH A TURN OF THE CONNECTOR Bac 657 +Ae

l nventi on: . The present invention relates to a nouny;fﬂgggparatus

and a nmounting nmethod for a connector which i's nounted to = rd with the
use of "a clip. There . have been availabl e connectors of a board
nmounti ng 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 termnal portions of the contacts
bei ng abutting under pressure conduCtor patterns forned on the board.

When nounting the connector of this type to the board, the contacting
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Background of the Invention:

The present invention relatés to a mouﬁting 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

;;;LHfM”““ébhtééﬁéfbf\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

linto the opened connecting portion, the pawl is removed or

the board is directly inserted further into the connecting
portion by foicibly expanding 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 pértion of
the contact to be opened by the pawl, and it is difficult,

due to the space limitation, to design a spring which can



portion by forcibly expandi ng the connecting portion of the contact.

In thé& conventional techniques, however, it is difficult to deternmine a
structure of the pawl, it is difficult to adjust a width of the connecting
portion of the contact to be opened by the pawm, and it is difficult, due
to the space linmtation, to design a spring which can

2 prevent plastic deformation of the contacting portion of the contact.
Further, in particular, in case of a board havinggsharp corners, such as a
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probl ens, there has been proposed a connector of a board nounting type by

t he preseniconheetings poirtion b the eentactoby thenbaabdaid used, the

contacting portion of the contact and Ehe 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 processfof turning the
connector toward the board and the process of attaching the

clips over the connector and the board, all should be



I nserted into connecting portions of contacts of the connector at a given
angl e, the board can be inserted w thout 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 term na
portiofis of the contacts abut conductor pmtterns of the board under
pressure. Then, for keeping the connection therebetween, the connector is
fixed to the board using clips. Conventional ly, however, the
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the board may go wong to cause the board to abut :
the connecting portions of the contacts so that damage to
the board or the contéct may occur, or the connecting
portions of the contacts may be subjected to plastic

deformation.

It is therefore an object of the present invention to
provide a mounting apparatus and method which enables to
readily and smobthly 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 6f the type
deécribed, which can carry out the foregoing processes
through one operation of the mounting apparatus.

Other objects of the present invention will become

clear as the description proceeds.



the connecting portions of the contacts so that danage to the board or the
contaet may occur, or the connecting portions of the contacts may be
subjected to plastic defornmation. Summary of the Invention:

It is therefore an object of the present invention to provide a nounting
appar at us and met hod which enables to rgadily and snoothly nount a
connector to a board with the use of clip. It Is another object of
the present invention to provide a nounting apparatus and net hod of the
type described, dRFerding tasanyaspechcefir thel present tmnenmlqmocess of

inserting th board into . the connector at a first angge grocess of
turni ng t he “B8RRedBoProyided.gofaunkingcaPRAYALUS, BRICR 3¢ § ¥ach|ng t he
stll anot her obj ect
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operation of the nounting apparatus ects of e present
i nvention wehe BeaeAEsoCh8akodaxtBRAUCACAI PEELR Hiﬂééﬁﬂén and a clip
holder for holding the clip to be opposite to the board in
the first direétion. 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 mbvement 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 ihvention,
there is provided a mounting épparatus 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



4 According to an aspect of the present invention, there is provided
a noumting apparatus which is for nounting a connector to a board with the
use of a clip. The nounting apparatus conprises a board hol der for hol ding
the board so as to extend in a first direction and a clip holder for

hol dimg the clip to be opposite to the bgard in the first direction. The
clip holder is novable relative to the board holder in the first

direction. The nounting apparatus further conprises a connector hol der for
hol di ng t héigensartacepofivtbe connpcied asdtumned by. aTgavepoangieor

hol der is m)vg.@t relative _to the board_holder and to the clip holder in
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hol der for controlling a holder angle of the connector holder around the

predet er m ngdven sirection dhide kiebpihbetheegivencangileneht the
connector so as to insert the board into a connecting
portion of the contact of the connector without abutment
between the board and the connecting portion, the éonnector
holder, after insertion of the board into the connecting
portion, turhing the conﬁector relatively toward the board
with respect to the given point so as to connect the
contact to the board, and wherein. the clip hélder, after
the contact is connected to the board, relatively
approaches the board holder and the connector holder along
the given direction sb 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 stepé of holding the board so as to extend in
a first direction, directing the connector to a first angle
offset from the first directioh, 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
ptedetermined axis extending in a second direqtion

perpendicular to thelfirst direction, the second angle



According to anot her aspect of the present invention, there is provided a
nmount fng apparatus which is for nounting a connector to a board. The
mount i ng apparatus . conprises a board hol der, a connector holder and a clip
hol der, wherein the board hol der hol ds the board, wherein, the connector
hol der hol ds the connector so that a noueting

5 side surface of the connector is turned by a given angle relative to a
plane parallelly contacting a mounting surface of the board wth respect
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connector gRbdebnnattst ABSEhé| S8cOhatBegh@ard into the connecting
portion, turning the connector relatlvely toward the board w th respect to
t he -gi ven poi nt sBriéftDeSOR : 3 A 1§ he board, and wherein the
clip holder, after the contact is connected to t he board, relatively

- -Fig. 1 is a perspective view of a mountlng apparatus

according to é preferred embodiment of the present
invention;

Fig. 2 is a side of the mounting apparatue 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. i;

Fig. 6 is a side view showing an operétion 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 shown in Fig. 1;

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



approaches the board hol der and the connector hol der 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
provi ded a nethod of nounting a connector to a board with the use of a
clip. The nethod conprises the steps of holding the board so as to extend
in a first direction, directing the connector to a first angle offset
fromthe flréﬁ #krect pproaching the connector towards the board in
the first diTectio tCJQTl ft the board into t he connector at the fist
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collectively clip the board and the connector at the second angl e.

Bri ef Descrigunmectdr tie tmedi®dy an angldf.; 1 is a perspective view of a
nount i ng appar at us
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.

Referring firsf to Figs. 11 to 14, a connector 2 ﬁill
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 2la to be in contact with a
mounting surface la of the board 1, such as a printed
circuit board or a glass 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 2la of the housing 21. Each contact 22 has a
. connecting portion 22a, a first terminal portion 22b, a
second terminal portion 22c¢c and a press-fit porfion 22d.
The connecting portion 22a of each contact 22 receives

therein a side edge portion of the board 1 to hold it in a



according to a preferred enbodi mrent of the present invention; Fig.
2 is a'side of the nounting apparatus shown in Fig. 1; Fig. 3is a
si de view showi ng an operation of the nounting apparatus shown in Fig. 1,
Fig. 4_.is a side view showi ng an operation of the nounting apparatus shown
in Fig: 1; Fig. 5 is a side view slgpw ng an operation of the

nmounting apparatus shown in Fig. 1; Fig. 61is a side vi ew show ng an
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nount i ng appar at us
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 prgss-fitted into the housing
21. |

Now, an 6peration of the connector 2 will be

‘explained. As shown in Fig. 11, when the mounting side
surface 2la of the connector 2 is held in a horizontal
state, a vertical width W1l of an open-side end portion of
the connectinglportion 22a is set égual 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 £ 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 sidé surface 2la is shown horizontal
in Fig. 12, the mounting side surface 2la is actually
inclined by § 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



7 shown in Fig. 1; . Fig. 12 is a sectional view showng a

rel ationship 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[err]; Fig. 13 is a sectional view showing a state
wherei i the connector shown in Fig. 11 ig nounted 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

t he Preferrf B tonnector 2 at Rdierinisartiomrstangldi§s. thé boatd 1a

connector 2 will  be e I ned which will be attached to a board 1 by a
mount i ng appErAtRR %%%&'bﬁﬁg“ﬁ?’é e ofithent mrfﬁarﬁh%f°°wiﬁr‘&ent

i nvent i on. nn 2.C0 |se tor ing 21 and a
plurality ofp%oncﬁjc i vea(‘)co;‘;gEt sl?fe %ﬁ’? H&af a§' t8 ﬁntl ng si de
surface 2la ¢ghhsct tihg fﬁ% e%qg dll
such as a printed mrg515 oar&ﬂ%r ag asgﬂgbar and a |tt|ng t|on
21b  for recsidéd Nehifsei A SONRS tdSHhabigct2 ({9 trHBMEA tw%e as a

board or a counterpart connector, in a fitted manner. The contacts
22 are dispds@rﬁxbht&&estatéiag]sﬁdkh in Fig. 13 so that the first
terminal portions 22b of the contacts 22 abut under
pressure the correéponding 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 apfaratus 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 2la of the connector 2 is turned
with respect to the foregoing given point A by the given
angle § relative to a plane la' parallelly contacting the
mounting surface la of the board 1. After the board 1 is
inserted into the connectiﬁg portions 22a, the mounting
apparatus causes the mounting éide surface 2la to be turned
toward the mounting surface la with respect to the glven
point A so as to electrically connect the flrst termlnal

portions 22b of the contacts 22 to the conductor patterns



surface 2l1la of the housing 21. Each contact 22 has a connecting portion -
22a, a first termnal portion 22b, a second term nal portion 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

8 sandwi ched manner so that the connectyy 2 is fixed to the board 1. The
first termnal portion 22b is continuous with the connecting portion 22a
and abuts a corres ndln one of conductor patterns (not shown) forned on
the board 1°%othe 3ab|¥laﬁr%4%*é@¥rc‘ahem*éwg)rﬁnmm weausesThe

second term _pnal ort| n,22 osed withjn the fittin on 21b of
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made as regards the mounting apparatus accordlng to the
preferred embodiment of this invention. The 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.

The board holder 51 comprises a presser plate 5la, a
receiving plate 51lb, a support 51lc 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 2la of the connector 2
to be turned by the given angle f# relative to the plane
la' with respect to a predetermined axis extending in a
saecond 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 anglef, the connector
holder 52 causes the connector 2 to approach the board

holder 51 along the given'direction B so that the board 1



by subtracting a deflection margin of the connecting portion 22a froma

t hi ckrress 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 [err] relative to the:
hori zontal plane with respect to a given point A on the open-side end
portion of the connecting portion 22a (qal t hough the nounting side surface
2la is shown horizontal in Fig. 12, the nounting side surface 2la is
actually inclined by [err] relative to the horizontal plane), a vertical
wi dth W oflﬁhénésﬁheélGEtenGhﬁoﬁ?nBﬁcbingheortemn%c22ﬂg°§oth$on 22a is set

greater than kness of he board 1. Accordin , when the hoard 1
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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 51
and the connector holder 52,.the clip holder 53 approaches
the board holder 51 and the connector holder 52 along the
given directioﬂlB so.as to attach the clips 3 over the
board 1 and the connector 2.

The mounting apparatus 5 further comprises a base 54,
a front base block 55, a rear base block 56, a connector
slide block 57, a clip slide block 58, clip stopper blocks
59 and a cam mechanism.

The front base block 55 has sfopper portions 55a and
is fixed on the base 54 at its front end, while the rear
base block 56 is fixed on the base 54 at its rear end.
Between the front base block 55 and the rear base block 56
are disposed a pair of shafts 61 each extending in the
given directions B. Plates 63 are mounted on upper
surfaces of the front base block 55 by bolts 62. By means
of the plates 63, the board holder 51 is fixed on the front
base block 55. .

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 55 in the given directions B. A pair of



term nal portions 22b of the contacts 22 abut under pressure the
corresyondi ng conductor patterns fornmed on the board 1 to establish

el ectrical connection therebetween. Thereafter, for holding the connection
between the first termnal portions 22b and the conductor patterns of the
board 1, clips 3 are used to fix the congector 2 to the board 1 as shown
in Fig. 14. . The nounting apparatus of this enbodinent is used

relative to the foregoing connector 2 and board 1. Specifically, the
‘mounti ng appP@Rling ekates @4 Raghl Having an iekengate hals i64a taxrd he
connecting portiagns. 22a of the contacts 22 along a given insertion
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1. After the board 1 is 1nserted 1nto the connecting portions

nounting  appsrelel Spradsesriifadusgid Ng si de surface 2la to be turned
toward the nmounting surface la with respect to the given point A so as to
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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, compressioh éprings 66 are disposed
on the shafts 61 between the clip slide Block 58 and the
connector slide block 57, respectively. The compiession
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 céupling the clip holder
53 and the connector holder 52 to each other so as to
permit rélative 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 éway from the 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 compréssion springs 66 in the

direction away from the connector slide block 57.

Specifically, the clip slide block 58 is movable together



10 of the board 1. Thereafter, the nounting apparatus causes the clips 3
to be=rattached over the connector 2 and the board 1. The foregoing
processes can be carried out through one continuous operation of the
nounti ng appar at us. Referring nowto Figs. 1 and 2, description wll
be mide as regards the nounting appar atyg according to the preferred
enbodi ment of this invention. The nounting apparatus is designated by a
reference nuneral 5 and conprises a board hol der 51, a connector hol der 52
and a cli pwAshdéhe5gonnectiosr slideabdecki A7okdwarinandf awsy fdbmetheon or
a horizontal_ direction shown _as the given direction Bin Fig
The board h&FQ8t ?fs@oFﬁPF§e§5alﬁr§§ge91BP§tglsfﬁtlﬁnerCEFFFﬁgtb?ate 51b,
a support 5 d.a.fixed bas The board, hol der ard 1
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board 1 is Kept horizonta he conn rds t
connector c%ﬁné&tlh% ﬁb&%&bﬁbezﬁauak'QﬁesbgﬁtééEEaQQ ZEﬁeogliﬁesggagector
2 to be turned by the given angle [err] relative to f he pl ane W th
respect to blpckdSBehisi negdablesatshendongrinand agagnrons ehéi ﬁﬂont
perpendi cular to the first direction. The

base block 55 in the given directions B. A first

projection 58a is formed at a lower part of the clip élide
block 58, and a pair of spherical knobs 67 are attached to
the clip slide block 58 at both sides thereof. The clip
holder 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'b1§cks 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 cqnnectof holder
52 turned by the giveﬁ angle # with respect to the
predetermined axis upon insertion 6f 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



predeterm ned axi s passes through the above-nentioned given point A of the
conneetor 2. Then, in the state wherein the connector 2 is held at the
given angle [err], the connector holder 52 causes the connector 2 to
approach the board holder 51 along the given direction B so that the board
1 ’ Is inserted into the connect4 ng portions 22a of the contacts
22. Thereafter, the connector holder 52 turns the connector 2 toward the

board 1 with respect to the given point A so that the first termna
portions 226°8ftacke 22ont Thesca® Bepehaniln 113 FeLLEERM LR AP (3P tangle
conduct or atterns _of the board, 1.. . After the contacis.22 of the
comnoct o 20RREEElS acandEngR? fnish 15 fof SRAERETIESG 8 hEAE: opulS 51
and the con , | i ( : e r
hol der " 51 a%gc%ﬁ% %%h%%%ﬁ%%.ﬁgﬁggg ?g g?%ﬁgatEgeaggégﬁeggéég%?oﬁpg?sgnas to
attach the allcbyddneeeiithe thRoablatidadmbY8meARNBEeLREeR: the conndBfor

nmounti ng apparatus 5 further ‘conprises a base 54, a front base bl ock 55, a
rear base bhedkdert52aandnthet elip 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
lsurfade 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 connéctor
holder 52 by the given angle § relative to the plane
(horizontal plane) la' with respect to the predetermined
axis.

The movable cam 73 is disposed in a groove (not
shbwn) formed on the fixed cam 72 so as to be movable along
the given directions B. The movable cam 75 has second and
third projections 73a and 73b and a fourth cam surface 73cf
The second and third projections 73a and 73b are spaced

‘apart from each other, and the first projection 58a of the



slide bl ock 57,
mechani sm

aclip slide block 58, clip stopper blocks 59 and-a cam
The front base bl ock 55 has stopper portions 55a and is

fixed on the base 54 at its front end, while the rear base block 56 is
fixed on the base 54 at its rear end. Between the front base. bl ock 55 and
the rear base block 56 are disposed a ggr of shafts 61 each extending in
the given directions B. Plates 63 are nounted on upper surfaces of the
front base bl ock 55 by bolts 62. By neans of the plates 63, the board

hol der 51 i¢lipPxedida bheckrBBtispintegposrdstherebetweame dheredher slide
bl ock 57 is i&gda |y npunted_on the shafts 61 sp as to be novable toward

“and away fr§

12 couplin
t he connectg?8

S

h8lifehtogkse8 pre¥rRs 53long; Hae (giEer gt ERehIoRS B, ARR 1 of

efiind) 568 B R BeeRCeFtd T dnf PR Sl i rol cer

Cespect Lo T He BFSATET T RER R e R R W AP R R

slidably nogatbgfaQnahfethe 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 conneétor holder 52.

the

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

description will be made as regards an operation of the

mounting apparatus 5.

the

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

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

T2a

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

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

the predetermined axis. The movable cam 73 is also

remo

test from the board 1.

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

board 1, as shown in Fig. 3, the connector slide block 57

and

the clip slide block 58 start moving toward the board 1,



shafts 61 and has connecting pins 65 fixed thereto at both sides thereof.
The cennecting pins 65 are inserted through the elongate holes 64a of the
coupling plates 64, respectively. Further, conpression springs 66 are
di sposed on the shafts 61 between the clip slide block 58 and the
connector slide block 57, respectively. {he conpression springs 66 serve
as an urging arrangenent. A conbination of the connector slide block 57,
the clip slide block 58, and the coupling plates 64 will be referred to as
a coupl i ngaafr §hgenthe wamcfoliorer ddupunsgdewe thepsecpndrcas®3 and t he
.connect or hold%r 527hg each _other so as to permt relative novenent of the
t

clip hol der S85*3f8& ofokhecEaxerorad: 73220 Keachep, Ehet Ehirdes@Range. A
nbi nat i | [ 66 dth I 1 ny | at 64

Coferrad rooherals TACE FELER RS fts COoRllcotipdoR 2 b Ralfeent | the
| lid | ' bl d d f t h t lid

bl ook 571 nCPRREeREIBIREE uR mL8roR, B eRUS Kol 8TY 38 (Y REREEe T (P

the predet erhienpetidtaeminddChitis? | £ YdEas] ORRISacdiii fifa, While
urged by the conpression springs 66 in the direction away fromthe

connect or skud€abeo?R2b5Sholdbpeasf thal hyldbkeafigle 6Fi Hhebtofilebfotrs novabl e
t oget her -

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 fhe board-l,
as shown in Fig. 4, the connector 2 reaches the board 1
while maintaining such an angie. 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 connecting 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 clip 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 foliowe: 71 rides on the
fourth cam surface 73c of the movable cam 73. As a result,
the connector holder 52 is turned, clockwise in Fig. 5, by
the angle # so that the connector 2 takes a horizontal
posture and is thus connected to the board 1. ;n 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.



13 with the connector slide block 57 toward and away fromthe front base
bl ock 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
|nserted into the connecting portions 22a of the contacts 22, the clip
slide "block 58 is novable alonhe toward gpd away fromthe front base bl ock
55 in the given directions B. A first projection 58a is fornmed at a | ower
part of the clip slide block 58, and a pair of spherical knobs 67 are
attached to Atmrﬁﬂm f Hthe les®nd dud Hhe diesintie roeaf .sulSacds (72b

hol der 53 is hed to the cli sllde bl ock 58 so as to be rockable in a
t hi ckness di t rﬁ? %%ﬂﬁﬂrﬁﬂgkﬁtﬁ?hﬁﬂiﬂﬂglzontal

e
neutral) p |p hol der, 53_is attached to the
glip slide O‘%‘% Ac’%%%ew"’{ f@“vh Hingy dttrithe o ; ﬁfi%e?t upon
attachment t r as opper
portion 59a % eés}{r:)npep?%%r tl-EﬁQ%llop ésl | JFA ﬁ%o%%%%ang: %‘%dsr‘fg\?ntsgﬁ the
base 54 neararidies an %rcdcb.%taﬁﬂa‘e with thd bd1itsvITRdicmen!

mechani sm conpri ses a cam follower 71, a fixed cam 72 an&za movabl e cam
73. The camcaremnizsholatdss 520 RBtHd @15kt 1dext 58 connect or hol der 52

turned by the given angle [err] with respect to the

When the knob 67 is further pushed toward the board 1,
aé 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, thg clips 3 collectively clip the board 1
and the connector 2 at the second angle.

Subéequently, 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 prdjection 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 réar.

base block 56, as shown in Fig. 10, the cam follower 71



predeterm ned axis upon insertion of the board 1 into the connecting
portiens 22a of the contacts 22, and further works to turn the connector
hol der 52 toward the board 1 wth respect to the predeterm ned axis after
insertion of the board 1 into the connecting portions 22a of the

14 contacts 22. The cam nechanismis refgrred to as an angle contro
arrangenent which is for controlling a holder angle of the connector

hol der 52 arqund the predeterm ned axis in_ accordance with the relative

noverment bef#E€8 PRethonkdxssr capopusfase Z3a efiethei fireddeams32 - The
cam fol | ower 71 i posed a | owe of _the connector holder

The fixed cEREPYI; s%h &°8ﬂatﬁ§mb35€f3§ %ﬁg FP?€8°% ﬁﬁ?ﬁr to

third cams eg b The [ ar 72

with the ca#? %ﬁlomer fi% Sgageﬁggfu?ngugﬁ 8§§F§gg% goegﬂﬁggfor

| oadi ng suELgcge§%§1gfah?§eCQQ cgggﬁaekdga ﬁﬁebéléeﬁeéaﬁhe ﬁ”ﬂﬁ&

relative to the plane (hori zont Wt h7respett

predet erm ngdmﬁxuﬁ Tﬁenéepoaeb%&ﬁlri a@&g&&kbt Swi Nt @O GRthdstowen and
continuous wt e first and third
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 chnector 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 portioné
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

~board, can be easily,ahd 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.



cam surfaces 72a and 72c. The third camsurface 72c is |ocated below the
first-tamsurface 72a and engages with the camfollower 71 so as to turn,
counterclockwise in Fig. 1, the connector |oading surface 52a of the
connector holder 52 by the given angle [err] relative to the plane
(horiZontal plane) la' with respect to {ie predeterm ned axis. The
novabl e cam 73 is disposed in a groove (not shown) forned on the fixed cam -
72 so as to be novable along the given directions B. The novabl e cam 73
has second and tWhile pthe¢cptésent 7BaventlidiBbhas doeen clasdrideed sinf ace 73c.
The second and third projections 73a and 73b are spaced apart from each

ot her, and FﬁEmFi?§ttg¢o?§€f?6ﬁ368%m%@d%mentr the invention is not to

15 clip s]ide.bloc i s, interposed therebetween, Wien, the clip slide
b ock 58" robRsLiRbhgt: FheBRben HRECEE dHe SOORLSS ok oYRELIKE (FRYE hi ¢ d

Dot el PRofE af R ERIa0E- Yo b BEheLale PP E8D BRRPIGH ap, 1n
and 73b Wi | joBnefCiff LR LPpaRadd "BYSIERS! BHIgH hf YA Hlagihi ch i's

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 othgr. 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 iespect to

the predetermined axis.



for restricting a novable range of the novable cam 73 relative to the clip
hol der*53 in the first direction. The fourth camsurface 73c is |ocated '
between the first and third cam surfaces 72a and 72c and engages with the
cam fqllower 71 so as to keep horizontal the connector Ioadrng surface
52a of "the connector hol der 52. Redg@rring now to Fi

addition to Fig. 2, the description wll be nade eratlon
of the nounting apparatus 5. As shown in F| (QW@W IWH&& t he
connector 2 and the clips 3 are set in the board ho I nnector
hol der 52 aw%mgh I@ﬂﬂﬁ!d respectively. Inthe initia State as
shown in Fig qFﬁé! ﬁ%% sllde bl ock 57 and the clip slide ﬁlo?k 58
are renotest fro Myt hep b foIIo r 71 rides on the first
cam surface 72a of the ?Mje:d&% #gi‘wﬁ% %, HR \A&clb?m%c‘f%‘?nef?%rtfcﬁ ned,
clockui s | & Bobrewilth 'the eeG! dena20dlip, WebBptRSRREL 0 the

predeterm ned axis. The novable cam 7 "al'so” renotrést fromthe board 1.
Wien the knob 67 @skealridgholjieirs £BusheddtAYakdilihBoabQakd &s 88 aRP¥hqi n

Fig. 3, the connector slide block 57 and the clip slide block 58 start
movi ng t owad® eh&ilrsdr direction;

a clip holder for holding said clip to be oppbsite to
said board in said first direction, said clip holder being
movable relative to said board holder in said first
direction;l

a connector holder for holding said connector between
said board and said clip, said connector holder being
movable relative to said board hdlder and to said clip
holder in said first direction and being turnable around a
predetermined axis extendiﬁg in a second direction
perpendicular to said first direction;

merment 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 control 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 relativé movement.

2. A mounting apparatus as claimed in claim 1,
wherein said angle dontroi means comprises angle selecting
means which is coupled to said clip hoider and said.

connector holder for selecting, as said holder angle, one



16 and then the camfollower 71 runs down the se b of
the fi-xed cam 72 and reaches the third cam surface 72c. Fol

the connector 2 is turned, counterclockw se in Fi %‘m\\m “g@g&‘ [err]
with respect to the predetern1ned axis. In other cam

surfaee 72b hol ds, as the holder angle @t the connecfor holder 52, a first
angl e whi ch pernits the board 1 to be snoothly inserted into the connector
2. When the knob 67 is further Eushed toward the board 1, as shown
in Fig. 4, PReacEhrektandoarsaened angleokndacconfanee nuith $aidg such an

I h de, .block by ith
D0 opme epbREAGRIASERSen  ASial biEbE SeabTeohRREEs ble HOBASERL "
uherei n theeobBE! ndokA1L"SRELPEL L Reh Eata NIEEALOELRO LA LS 428 Q" | N

contacts 22 of conne pushed
toward the Baghd hakidg §QQ&“cbﬁn§bGor5be°E.}L% E!:h:?eéi:éﬁetg'é’&fd% s
noved so thaf the firSt projection 58a of I p slide block 58 pushes
t he second psagpdacti on 73a of the novabl e can173. Accordi ngly, the novable
cam 73 is noved toward the board 1 and, following this, the camfoll ower
71 rides on the 3ourk meamting fapparédmsfad daimetblin camimd2,As a resul t,

the connector holder 52 is turned, clockwise in Fig. 5, by
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 t6 said board holder for engaging
with said connector holder to set said connector holder
into said first anéle; and

o a movable cam movable relative to said.board holder
in said first direction and coupled to said clip holder for
engaging with said connector holder to set said connéctor
holder into said second angle when said clip holder
approaches said connector holder

5. A mounting apparatus as clalmed in claim 4,
whérein said angle selecting means further comprises
movement restricting means connected to said clip holder
and said hovable cam for restricting a movable range of
said movable cam relative to said clip holder in said first

direction.



the angle [err] so that the connector 2 takes a horizontal posture and is
thus connected to the board 1. In other words, the fourth camsurface 73c
hol ds, as the holder angle of the connector hol der e

whi ch _makes the connector 2 be tightly connected tolml“ﬂumgmﬂmmylm

17 A conbination of the second and the 2»urth cam sutfdced 72b santd 73c
wll be referred’'to as an angle sel ecting arrangenent which is for-
selecting, as the holder gle of the connector_ holder 52, one of the

first and the sec8&nd Pafgreting %BE%F%EH%ea%A?%P%WEﬂr%ﬂeﬁ#@%“ﬁ%venent

b h hal d phold h
nob 67 1 3 FURERBE. SORAT i PRoLR: P Beale Shash i E°8P1%\ge?'ﬁfa §| b

slide block gaf 4 %%%rto‘i‘ Hd1dehe l.r:' Bo'i&hﬁéf b%ﬁr g%ﬂ:l” %‘iaﬁeagiéﬁﬁﬁed

Therefore, the clips 3 are nDunt over t neét or .
In other worgSird RRqAld Rh AcerdasiceV @ thC Mokl tho# 8aid @BfnbBeor
connector 2 at the second angl e. Subsequent |y, when the knob 67 is
pul l ed towahdlides, sadid khdiedbmgileSmakingssald conhegtof, benkgathidycl i p
slide block 58 mﬁth the clip holder 53 is retreated while the

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'holdef, said angle holding means holding
said third angle when said connector holder is apart from
said béard holder.

8. A mounting appératus as claimed in claim 6,
wherein said angle holding ﬁeans comprises a fixed cam
fixed to said board holder for engaging ﬁith said connector
holder to set said connector holder into-said third angle
when said connector holder become apart from said board
holder.

9. A mounting apparatus as claimed in claim.2,
wherein said mounting apparatus carries.out the steps of:
directing said connector holdef 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 anglé'around said predetermined axis to make

said connector be tightly connected to said board; and



board 1 and the connector 2 are st opped. VWhen the knob 67 is—further
pul l ed toward the rear base block 56, as shown in Figs. 8 and 9, the

connector slide block 57 is retreated pull ed by thﬁm“‘mllﬂmﬂmla" k 58
via the coupling plates 64 (see Fig. 2). At this ti e cam 73
is also retreated due to engagenent bekgeen the fir&t Pprodj edtion 58a of

the clip slide block 58 and the third projection 73b of the novable cam
73. Since the camfollqower 71 is on the fourth cam surface 73c of the

novabl e cam 73, t¥RP BHreHSA RIiphalsler taxards saichPPrPost ur es of

the board nector,2... Wen the knob 67 .is. further pulled
toward t hejl?cgfaéieé E‘goség%feoc a’s%,"’alsp s%%]\'/%ecfe"'ﬁ“ﬁ : P ﬁ?@“imﬁré* I%‘ér'_ 71
18 rides agpidiceddd t&ﬁrﬁé%iﬁf%g&fh&faﬁ%f i xed cam 72 through the

second cam surface 72b thereof. Therefore, board 1 and the connector 2

turn cl ockw se ingiga it@uh‘ﬁin?h&gﬁﬁkh%hg aBokealinb8 ifSeeaimt@,the given
point A and junp up. Hence, the board 1 together with the connector 2 can-

be easily tfiethextitconpridimyevent, the first cam surface 72a serves as an .
angl e hol di ng arrangenment which is :

coupling means for coupling said clip holder and said
connector holder to each otﬁer s0 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 appétatus 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 peoint so as to

connect said contact to said board, and



for hol ding, as the holder angle of the connector holder 52, athird angle
i n accdordance with nmovenent of the connector hol uld be noted
that the third angl e nakes the connector 2 be rea ’mﬂ tached to and

detached from the connector hol der 52. Wﬂmm&lm hr;)ugh
: ector

one reciprocation of the knob 67, it |52p055|ble e
to the board 1 and then nount the clips 3 thereover, and t hus ® conpl ete

t he nounting operation. . . As appreciated from the f or egoi ng
description, the m%’-qr@éﬂm’&% BEder isaid centegtndsting

o turni ng 1Rl MO i APl BORAFLRIY PRELoRadR, $200 %&%ﬁq"hgcfﬁé
o Pl HASEE e R SRR a0 e et MG LRy
mounting prasesRecartitt o iy 6 860 Wonbitsd SndRLCHLALLY
effective for nounting the connector to the glass board to
direct nmounting ofLl2.heAcmonnting appardthsi 89! élaimed in claim 11,
19 further comprising a base block, a connector slide block, a
clip slide block and a cam mechanisﬁ,
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,
wherein said clip slide blqck 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
conhector holder turned by said given angle with respect to
said given point upon the insertion of said board into said
connectlng portion, and turns said connector holder toward

said board with respect to said given point after the

insertion of said boa;d into said connecting portion,



Wil e the present invention has been described in terns of the preferred
enbodiment, the invention is not to be limted thereto, but can be

enbodi ed in various ways without departing fromt
invention as defined in the appended clainms. Ath m"[ mﬁll BE ” Ider S
fixed "whil e the connector holder and theslip holder aretL nwva

connector holder being turnable with respect to the predetern1ned aX|s
t hese arrangenents_are. all . relative to _each other. _ Accordingly, it my be

arranged, for exXhprein; gaid;heardnhelder he%egrS?gdfh%adm@stﬁ% boar d

wih respects; dacheeppdceal Faliiddble 2 shif STRER rforEleh et TF g
whil e the bﬁgﬁgtgal@ g gg phis nggﬁctor hol der are novabl e, and one of

t he board er an connector hdlder is turnable with respect to- the

predet er m ned aXlﬁhereln said connector holder is mountedZfo sal¥iAT |S
CLAI MED | S: 1. A nounting apparatus for nmounting a connector to a

board wi th tbanestoff sdidei plockRNebi asNgo be turnable with respect to

said given point, and

wherein said clip holder 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
directign;

directing said connector to a first angle offset from
said first direction; .

approaching said connector towards said board in éaid
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 diréction,
said secqnd 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 dlip collectively clip

said board and said connector at said second angle.



a board hol der for holding said board so as to extend in a first

di rect4=on; a clip holder for holding said clip to be opposite to
said board in said first direction, said clip holder being novable
relative to said board holder in said first direction; a connector
hol der “*for hol di ng said connector betwe said board and said clip, said

connector hol der being novable relative To said board holder and to said
clip holder in said first direction and being turnable around a

predeterm ned axis extending in a second direction perpendicular to said
first direction; - novenent control nmeans connected to said connector
hol der and sai d cheRpg:Ral Lt ShecDhscd R8iel ati ve novenent between said
connector holder and said clip holder in said first direction; and

angl e control u qiﬂn | I kdaC hol der
for controlIingsgﬁﬁgﬁgégbg§5%gugf sgkﬁﬁ%gﬁﬁgé?ogeﬁgFggp %rgéﬁgﬁgng
predeternined axis in wQr kAl titE A TR 0¥ AtHE CONMVERITOH 2. A
nounting apparatus as clained in claiml1l, wherein said angle control neans

conprises angle selecting neans which is couPIed to said clip holder and
said connector hofF@ErPBREERGCR FARRe@ECE () hBP RrPeRERe(1brith the

use of a clip (3), a mounting apparatus (5) includes a

AL £) CNE = S Xe}-

board holder (51) for holding the board to extend in a
first direction, a c;ip holder (53) for holding the clip to
be cpposite to the board in the fifst direction, and a
connector holder (52) for holding the connector between the
board and the clip. The clip holder is movable relative to
the board holder in the first direction. The connector
holder is movable relative to the board holder and to the
clip heolder in the first direction and is turnable around a
predetermined axis extending in a second direction
perpendicular to the first direction. The connector holder
has a holder angle.éont:olled around the predetermined axis
in accordance yith relative movement between the connector

holder and the clip holder in the first directien.

FIG. 1



of a first and & second angle in accordance with said relative novenent,
said first angle permtting said board to be snoothly inserted into said
connector, said second angle making said connector be tightly connected to
said board. 3. A nounting apparatus as clainmed in claim?2, wherein
sai d novenent control neans controls said relative novenent so that said
angl e sel ecting neans selects said second angle after said board is
inserted into said connector at said firstygngle and that said clip
collectively clips said board and said connector at said second angle.

4. A nounting apparatus as clained in cla{m?2, wherein said angle

sel ecti ng neans conpri ses: a fixed @amg xed to said board hol der for
engaging wth said connector holder to set said connegtor holder into
said first angle; and a novabl e cand noyabl e relqggve to said board
hol der in said first direction and gQuplied o /Sg-g p hol der for

engaging with said connq_gt)or @I der i @v‘
2 Y




hol der into said second angle when said clip holder approaches said
connector hol der. 5. A nounting apparatus as clainmed in claim4,
wherein said angle selecting nmeans further conprises novenent restricting
means connected to said clip holder and said novable camfor restricting a
nmovabl® range of said novable camrelative to said clip holder in said
first direction. 22 6. A
nounting apparatus as clainmed in clain1é further conprising angle hol ding
means which is coupled to said connec? hol der for hol di ng, as said

hol der angle, a third angle_in accordance with novenment of said connector
hol der, said thingjangle naﬂ%ng said connftor be readily attached to and
det ached fron1said\gggge“toriholder. )} 7. A nounting apparatus as
clainmed in claim§6, efeiny aﬂd angl e sél ecting ns selects one of said
first and said second an aid connector h er is near to said

board hol der, said gle saildift hird angl e when said
connect or holder°$s§§83f
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sai d board hol der. 8. A nounting apparatus as clainmed in claim®6
wher eija sai d angl e hol di ng neans conprises a fixed cam fixed to said board
hol der for engaging with said connector holder to set said connector

hol der into said third angle when said connector hol der beconme apart from
sai d board . hol der. 9. A nounting apparatus as clained in claim 2,
wherein said nounting apparatus carries out the steps of: directing said
connector holder to said first angle; appr oachi ng sai d connector

hol der towards said board holder to i3dert said board into said connector
at said fist angle; turning said connector holder fromsaid first
angle to said second angle around said predeterm ned axis to nake said
connector be tightly connected to said board; and

23 approaching said clip holder towards said board holder to nmake
said clip collectively clip said board and said connec sai d second
angl e. 1§y A nount i1ng ggppar atgig s ko gémed 66 58@
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further conpri sing: coupling nmeans for coupling said clip hol der and
said oconnector holder to each other so as to permt said relative

novenmenat within a predeterm ned range; and urgi ng neans for urging
said clip holder and said connector holder so as to becone apart from one
anot her: 11. A nmounting apparatus for nounting a connector to a
board, said nmounting apparatus conprising4f?board hol der, a connector

hol der and a clip hol der, wherein said board hol der holds said
board, wher et § sai d connect or 5fol der hol ds sai d connector so that a
mounting side surfage of sab& chngtor IS g§rnedgd®y a given angle
relative to a plane Raralle mounti ng surface of said board
with respect to a giVen 0i nt \o nta t{ of sqid cJ@hec6dr, said
connector hol der cgusyy ' e 'ctf nvel app&oach sajd board
hol der al ong a gi vern— ' ‘ ' the—di ve | e of] sd g
connector so as to ilf9¢rt Ghid boardjint cfinndcti Lon lof 7l e
contact of said conheBieF—a t h §> uff dIMeen spi d board gndisaid
connecting portion,| said cqg ol g S—1 ai d-edod
into said connggtifg poritign aid n rirelativel y| tloward
said board with respect {ip |d“gT n‘p Mmt=/S0 10" connect sdid-cgnt act

; . !I'TT't 1S T
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24
said begard,

hol der.. al ong sai d given direction

and said board.

further conprising a base bl ock, a connector slide block, a

wherein said clip hol der
rel atively approaches said board
so as to attach a clip to said connector

after said contact

is connected to
hol der and sai d connect or

12. A nmounting apparatus as claimed in claim11l,

bl ock and a cam nechani sm

base,

wheg

clip slide

£ n said base block is fixed on a
wherein said connector slide block is novable toward
fromsaid base block in said given

and away
wherein said clip

irecti ,

slide block is movadle koward a 52 f %id cggnector slide block in
said given directipn WMthin a given (angg, iIeugegébrg aagirection
away fromsaid c ' sai o cl) i e Kk ei ng novabl e
together with sai = h 0 base
bl ock in said gi\iﬂ:' dlagact onf untfi I’ s | d
connecting portjlopl—sarFd cfi ljijde( b sert ed
into said connec{ring ﬁr i 0 ; Labl g~ [Ié%p
sai d base block fn sai - v
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di rection, wherein said cam nechani sm keeps a state of said
connector holder turned by said given angle with respect to said given
poi nt Aupon the insertion of said board into said connecting portion, and
turns Said connector holder toward said board with respect to said given
point dfter the insertion of said board into said connecting portion,
wherein said board hol der hol ds said bo, A so as to be insertable and

rel easable in said given direction and I's nounted to said base bl ock,
wherein said connector holder is nounted to said connector slide block so

as to be turnable with respect to said given point, and wherein said
clip holder is nounted to said clip slide block so as to be rockable in a
t hi ckness direction of said board. 13. A nethoqz nounting a

connector to a board with the use of a clip, conprisin
hol di ng said board so as tofqytend inafirst directi

- ———

he steps of:

n,

o

2la




directing said connector to a first angle offset from said first

di rect [on; approachi ng said connector towards said board in said
first [direction to insert said board into said connector at said fist
angl e; * turning said connector fromsaid first angle to a second

angl e & ound a predetermined axis extending in a second direction
perpendi cular to said first direction, said second angle naking the
connector be tightly connected to the;ioard; and appr oachi ng said
clip towards said board holder in said first direction to nmake said clip
collectively clip said board and said connector at said second angle.
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