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jeld of t ventio

The present invention relates to a cover for use
in automatically mounting electric connectors to the
surface of a printed-circuit board with the aid of a
vacuun-suction nozzle and more particularly, to a cover for
securing to an electric connector comprising a housing and
pin-like terminals projecting from the upper surface of the
housing.

Bac ound the Invention

As is well known, a soldering reflow vessel is
often used in automatically mounting electric connectors to
printed-circuit Dboards. Specifically, an electric
connector is secured by a vacuum-suction nozzle, and the
electric connector is adjusted in position and brought to
a selected position in a printed-circuit board by the
vacuum-suction nozzle. The electric connector is then
released from the vacuum-suction nozzle by stopping
application of negative pressure thereto. Then, gas is
released inside the soldering reflow vessel, or infrared
rays are radiated therein until the solder applied to
selected conductors in the printed-circuit board has been
melted, thereby soldering the solder tails of the electric
connector to the selected conductors in the printed-circuit
board.

As for the electric connector, if it has a flat
top surface, such top surface is convenient for securement
by a vacuum-suction nozzle as described above. Many
electric connectors, however, have pin-like terminals
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As is well knﬁ? a sql deri g?refIOM/vessel is often used in autonatically

nmount i ng el ect Yt o printed-circuit boards. SRecificaIIy, an

8l ectric conne$ l : F by a vaccum suction nozzP& 14RdEPhe el ectric
[

connector is a tion and_?gought to a se- lected position in a
printed-circuit board by the vaccum

projecting from their top surface, thus preventing the
direct use of vacuum-suction nozzles.

Summa o} e Invention
One object of the present invention is to provide
5 a cover for use in automatically mounting electric
connectors to the surface of a printed-circuit board with
the aid of a vacuum-suction nozzle regardless of the
configuration of the top surface of the electric
connectors.

10 To attain this object, a fitting cover according
to the present invention comprises a top plate toc which the
end of a vacuum-suction nozzle can be applied, and opposite
hooks integrally connected to the opposite ends of said top
plate. These hooks catch the opposite side walls of the

15 connector housing. The attaching of the fitting cover to
the electric connector provides a smooth, flat surface to
the electric connector convenient to the suctioning-and-
holding of the electric connector by a vacuum-suction
nozzle, regardless of irregular contours on the top surface

20 of the electric connector. Thus, existing vacuum-suction
nozzles can be used to hold different electric connectors
without modification.

According to one aspect of the present invention,
a fitting cover may have hooks with an engagement

25 projection integrally connected thereto to fit in the
engagement recess of each of the opposite side walls of the
connector housing. This arrangement facilitates the
reliable holding and release of eleqtric connectors from
their associated covers.

30 According to another aspect of the present
invention, the rear side of the top plate of the fitting
cover is designed'to be'brought in contact with the tips of
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suction nozzl e. The el ectric connector is then released fromthe

vaccum suction no aSBQﬁRb eoappllcatlon of negatiyg-p{gsgpire thereto.
fhen gas is relea e soldering reflow vessel, or infrared
rays are ra- diate ﬁ the 0l der applied to selected con-
ductors in the prlnted circdi ard has been nelted,

the pin-like terminal of the electric connector when the
engagement projection of each hook of the cover fits in the
engagement recess of each of the opposite side walls of the
connector housing. The pin-~like terminals of equal height
5 are pushed against the lower side of the top plate of the
fitting cover, thereby permitting the electric connector to
be held in horizontal position, perpendicular to the
longitudinal axis of the vacuum suction nozzle. This
facilitates controlling the position of the electric
10 connector handled by the vacuum suction nozzle. The
pressure caused by the vacuum suction nozzle is distributed
equally to all pin-like terminals, and therefore, there is
no fear of deformation of selected pin-like terminals,
which may be caused in case of pin-like terminals of
15 unequal heights.

According to still another aspect of the present
invention, the width 1 of the top plate of the dover is
selected to be smaller than the tip-to-tip lateral distance
L of opposite solder tails of the electric connector. This

20 arrangement permits the complete exposure of all solder
tails of the electric connector to infrared rays for
soldering without being concealed behind the fitted cover.

Other objects and advantages of the present
invention will be apparent from the following description

25 of a fitting cover according to a preferred embodiment of
the present invention, which is shown in accompanying
drawings:



t hereby soldering the solder tails of the electric connec- tor to the

sel ect ed conqq;grsggéms%egnl]é jnted-circuit board. If the-alsgckpi p connector
has a flat topH top surface is convenient for securenent by a

vacuum suctio scri bed abe¥e and shown i n US-A-

scription of the Drawings

Fig. 1 is a perspective view of an electric
connector and fitting cover according to the present
invention prior to attaching of the fitting cover to the

5 electric connector;

Fig. 2 is a front view of the integral
combination of the electric connector and the fitting
cover;

Fig. 3 is a side view, partly in section, of the

10 integral combination of the electric connector and the
fitting cover;

Fig. 4 is an enlarged view, showing how the
fitting cover is engaged with the electric connector;

Fig. 5 is a perspective view of the integral

15 combination of the electric connector and the fitting
cover;

Fig. 6 shows the manner in which a vacuum-suction
nozzle is initially suctioning and holding an electric
connector while in packaging utilized for shipplng of the

20 connector;

Fig. 7 shows the manner in which the electric
connector having an associated fitting cover attached
thereto is aligned in lateral position by a pair of
opposite positioning arms; and

25 Fig. 8 shows the manner in which the electric
connector and fitting cover combination is aligned in
longitudinal position by another pair of opposite
‘positioning arms.



5,003, 692. Many el ectric connectors, however, have pin-like termnals
pI’OJ ecting from t he| r top surface thus prevent- ing thediggeatp use of
cuum suct i o la@iobl emto be solved by the present invention

Y
is to position ,'m, Iﬂ ml ﬁ' connector-se-n a nounting sur-

etailed Description of the Preferred Embodiment

As seen from drawings and in particular Fig. 1,
an electric connector 4 comprises a housing 1 and pin-like
terminals 3 project from the upper surface 2 of the housing

5 1. The electric connector 4 is to be mounted to a printed-
circuit board (not shown) with the aid of a vacuum-suction
nozzle 5. A cover 6 is used in automatically mounting such
electric connector 4 to the printed-circuit board. The
cover comprises a top plate 7, to which the end 16 of a

10 vacuum-suction nozzle 5 can be applied, and opposite arms
9 integrally connected to the opposite ends of the top
plate 7 which latch the opposite side walls 8 of the
connector housing 1. Each arm 9 has an engagement
projection or hook 11 to fit in the engagement recess 10 of

15 each side wall 8 of the connector housing 1 in order to
latch the cover 6 to connector 4.

As best seen from Fig. 2, the underside 13 of the
top plate 7 of the fitting cover 6 is designed to be
brought into contact with the tips 14 of the pin-like

20 terminals 3 of the electric connector 4 when the cover 6 is
positioned on connector 4 and engagement projection 11 fits
in the engagement recess 10 of each of the opposite side
walls 8 of the connector housing 1.

As best seen from Fig. 3, the width or lateral

25 dimension 1 of the ceiling plate 7 of the cover 6 is
selected to be smaller than the tip-to-tip lateral distance
L of opposite solder tails 12 of the electric connector 4.

In use, the cover 6 is fitted on the electric
connector 4 with the underside of the cover 6 pushed

30 against the pin-like projections 14 of the electric
connector 4 and with the opposite hooks 9 of the cover 6
caught by the recesses 10 of the opposite sides of the
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face of an electrical apparatus regardless of the config- ation of the top
surface of tq%m%k rlcal connector. The invention is def41my@ gpgn clains 1

o T

electric connector 4. A printed-circuit board on which the

electric connector is to be placed will be parallel to the

top surface of the cover 6, which is fitted on the electric

connector 4 as just described. As described earlier, the

5 width or lateral dimension 1 of the top plate of the cover

is smaller than the tip-to-tip lateral distance L of
opposite solder tails 12 of the electric connector 4.

An integral combination of electric connector and

-6~

cover is attracted to the vacuum suction nozzle 5 by

10 applying negative pressure to the cover 6. Specifically,
the end 16 of the vacuum nozzle 5 is put in contact with
the top plate 7 of the cover 6 and negative pressure is
applied to the ceiling plate 7 of the cover 6, thereby
causing the connector and cover combination to be held by

15 the vacuum suction nozzle 5. Then, as seen from Figs. 7
and 8, the connector-and-cover combination is adjusted in
position to reduce lateral and longitudinal deviations, if
any, relative to the center of the connector 4 with the aid
of two pairs of positioning arms 15.

20 The connector and cover combination is brought to
a selected position on the printed-circuit board where the
electric connector 4 is placed. Then, application of
negative pressure to the top 7 of the cover 6 is stopped,
thereby releasing the connector.

25 The printed-circuit board having the electric
connector 4 placed thereon is brought to a reflow vessel in
which, for instance, infrared rays are radiated to melt the
solder applied to selected conductors of the printed-
circuit board. Gas may be used in place of infrared rays

30 for soldering in the reflow vessel. Thus, the solder tails
12 of the electric connector 4 are soldered to the selected
conductors of the printed-circuit board. After attaching



2 Afitting,cover according to the present invention conprises a top plate
to which they t suction nozzle can be appert#8 BRd opposite
Hooks i n- te* " d to the ogposite ends of said top plate. These
hooks catch i de wal | s ot he con-

the electric connector 4 to the printed circuit board, the

cover 6 is removed from the electric connector 4.
As may be understood from the above, a fitting
cover may be easily attached to an electric connector
5 having pin-like terminals projecting from its upper surface
with its opposite hooks caught in the recesses of the
opposite sides of the electric connector, thus covering the
pin-like terminals of the electric connector. The
attaching of the fitting cover to the electric connector

10 _ will provide a smooth, flat surface to the connector and
cover combination, thereby facilitating the use of a
vacuum-suction nozzle to hold the electrical connector
regardless of an irregular contour on the top surface of
the electrical connector.

15 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereocf. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and

20 the invention is not to be limited to the details given
herein.



nect or housing. The attachln of the fitting cover to the electric
connector pr %|at surface to the el ect Gi2e1d@nmect or
-and- holding of the electric connector by a

conveni ent to
dl ess of r8regular contours on the top sur -

vacuun}suctio
face of the electric connector Thus, existing vacuum -

crams 1 Hlll | Illl

1. In an electrical connector assembly (4) for
mounting to a mounting surface of an electrical apparatus
through the engagement of a vacuum-suction nozzle (5), said

5 assembly including a header having an insulative housing
(1) with a first surface adapted to be positioned adjacent
said mounting surface, a second surface (2) opposite said
first surface and a pair of opposed sidewalls (8) generally
perpendicular to said first surface, said housing further

10 including a plurality of conductive terminals (3) mounted

therein, each terminal having a tail portion (12) for
interconnection to circuitry of the electrical apparatus
and a free end (14) extending upward beyond said second
surface of the housing, characterized in that:

15 a cover (6) is positioned on said header to
overlie a central region of said housing, said cover
having a generally planar, smooth top surface (7) for
engagement by the vacuum-suction nozzle and a pair of
cantilevered arms (9) depending downward for engaging

20 said sidewalls; and

complementary releasable retention means (10,11)

on said sidewalls of the housing and said cantilevered
arms for releasably securing said cover to said
header.

25 2. The electrical connector assembly of claim
1 each said cantilevered arm includes a hook adjacent an
end thereof with an engagement projection (11) extending
therefrom that fits into an engagement recess (10) in one
of said sidewalls to releasably secure said cover to said

30 header.
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suction nozzles.can be used to hold different electric connectors w thout
nmodi fi cati on. ThisSedias umaEQm@aaspect of the present i82ehd80BP the fitting

cover may have engagenment projection integrally connected
thereto to fit |i

thereto enent ret¥&ss of each of the Hml!f"mﬂ"ﬂﬂ';ﬂ",!ﬂ

3. The electrical connector assembly of claim

1 wherein said cover has a lower surface (13) facing said
second surface (12) of the housing, and said housing, said
terminals, and said cover are dimensioned so that said
5 lower surface of said cover engages the free ends of said
terminals when said cover is secured to said header.

4. The electrical connector assembly of claim

2 wherein said cover has a lower surface (13) facing said

second surface (12) of the housing, and said housing, said

10 terminals, and said cover are dimensioned so that said

lower surface of said cover engages the free ends of said

terminals when said cover is secured to said header and

said engagement projections extend into their respective
engagement recesses.

15 5. The electrical connector assembly of claim
1 wherein the tail portions of said terminals are °
configured for mounting to the mounting surface, an end of
each said tail portion extends beyond the perimeter of the
housing, the header has a width (L) in a first direction

20 equal to the distance between the ends of aligned terminals
positioned on opposite sides of said housing, and the width
of the header in said first direction is greater than the
width (1) of said cover in said first direction.

6. The electrical connector assembly of claim

25 3 ‘wherein the tail portions of said terminals are
configured for mounting to the mounting surface, an end of

each said tail portion extends beyond the perimeter of the
housing, the header has a width (L) in a first direction

equal to the distance between the ends of aligned terminals

30 positioned on opposite sides of said housing, and the width
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t he connector housing. This arrangenent facilitates the reliabl e holding
and rel ease thisa;lhe&HisiBhemﬁedt ors fromtheir associate82z548rEP According

t'o another asp ﬂ“‘mmwﬂm Eent inven-lpt_i on, the rear side of the top
|to: gtsem?ftthgep}‘ I desi gned*t’0 be brought |n,mmclmﬂlnjmmﬂﬂn
* 5 *

of the header in said first direction is greater than the

width (1) of said cover in said first direction.

] 7. A method of positioning an electrical
. connector assembly (4) on a mdunting surface of an
5 electrical apparatus through the engagement of a vacuum-
suction nozzle (5) including the steps of providing an
electrical connector assembly including a header having an
insulative housing (1) with a first surface adapted to be
positioned adjacent said mounting surface, a second surface
10 (2) opposite said first surface and a pair of opposed
sidewalls (8) generally perpendicular to said first
surface, said housing further including a plurality of
conductive terminals (3) mounted therein, each terminal
having a tail portion (12) for interconnection to circuitry
15 of the electrical apparatus and a free end (14) extending
upward beyond said second surface of the housing;
characterized in that:
positioning a cover (6) on said header to overlie
a central region of said housing, said cover having a
20 generally planar, smooth top surface (7) for
engagement by the vacuum-suction nozzle and a pair of
cantilevered arms (9) depending downward for engaging
said sidewalls and complementary releasable retention
means (10,11) on said sidewalls of the housing and
25 said cantilevered arms for releasably securing said
cover tb said header;
engaging said smooth top surface of said cover
with the vacuum-suction nozzle;
positioning said electrical connector assembly on
30 said mounting surface;
soldering said tail portions of said terminals to
said electrical apparatus; and



li ke termnal of the electric connector when the engage- nent projection of

each hook of the cover fits in the en- gagenent recess of_each of the
opposi te side [ [ [ '

Replacedct or housi ng. The pin-like term nals of
o TN . e
* s %

removing said cover from said assembly to expose said

free ends of said terminals.

7. A method of positioning an electrical connector
assembly (4) on a mounting surface of an electrical apparatus
through the engagement of a vacuum-suction nozzle (5)
including the steps of providing an electrical connector
assembly including a header having an insulative housing (1)
with a first surface adapted to be positioned adjacent said
mounting surface, a second surface (2) opposite said first
surface and a pair of opposed sidewalls {(8) generally
perpendicular to said first surface, said housing further
including a plurality of conductive terminals (3) mounted
therein, each terminal having a tail portion (12) for
interconnection to circuitry of the electrical apparatus and a
free end (14) extending upward beyond said second surface of
the housing;

characterized in that

providing said header having a cover (6) thereon to
overlie a central region of said housing (1), said cover (6)
having a generally planar, smooth top surface (7} for
engagement by the vacuum-suction nozzle (5);

engaging said smooth top surface (7) of said cover
(6) with the vacuum-suction nozzle (5);

positioning said electrical connector assembly (4) on
said mounting surface;

soldering said tail portions (12) of said terminals
{3) to said electrical apparatus; and

removing said cover (6) from said assembly (4) to

expose said free ends (14) of said terminals (3).

8. The method of claim 7
further including the step of aligning said connector assembly

(4) on said vacuum-suction nozzle (5) by engaging said
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nector to be held in horizontal position, perpendicular to the |ongitudinal
axis of the vacmumherGisisl QeG&Le- This flacilitates cont ot I'i ng—t-he

position of the c- tor handled by the v ction nozzle.
The pressure cauamﬂm" wlw ﬂuum suction nozzle is da]w;ﬂfm Iﬂ,{'ﬂ"r to

all pin-like ter erefore, there is

connector assembly (4) with alignment means (9, 15} prior to

said positioning step.

9. The method of claim 8
wherein said aligning step includes engaging said connector
assembly (4) on first opposite sides (8) of the assembly (4)
and then engaging said connector assembly on second opposite

sides {at 12) of the assembly.
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no féar of deformation of selected pin-like termnals, which nmay be caused

i'n case ,Of pin-1 %?sﬁeﬁr}ﬁ%ﬁ&hieﬁce&h- equal heights. - g5_ 148 gp
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ABSTRACT
cov

Disclosed is a cover (6) for use in automatically
mounting electric connectors (4) to a printed-circuit board
5 with the aid of a vacuum-suction nozzle (5). The cover
comprises a top plate (7) to which the vacuum-suction
nozzle can be applied, and opposite hooks (11) integrally
connected to the opposite ends of the top plate which catch
the opposite side walls (8) of the connector housing. The
10 fitting cover may be easily attached to an electric
connector having pin-like terminals (3) projecting from its
upper surface to cover the pin-like terminals of the
electric connector. The attaching of the fitting cover to
the electric connector will provide a smooth, flat surface
15 to the connector-and-cover combination, thereby
facilitating the use of the vacuum suction nozzle to hold
electrical connectors regardless of the contour of their

upper surface.
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drawi ngs: Brief Description of the Drawings Fig. 1 is a perspective view of
an electric connector and fitting cover_according to the present invention

prior to attaching of the fitting cover3t® X he electric connector;
' : This Sheet Has Reen RT
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Fig. 2 is a front view of the integral 4cenBi nati.on of the electric
connector and the fitting cover: Fig. 3 is a side vi ew partly in section

of the integrak |nat|on of the el ect
Fig. 4 is an e IIarged vi ew, showi ng how the f|tt| rHI"I““II "IIII Il
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cover is engaged with the electric connggtor: Fi.g. 5 is a perspective view
of the integral combina- tion of the el ebtric connector and the fitting
cover; Fig. 6 shows the manner in which a vacuurhisiphee Ba Ba

. Beeli S
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the connector: Fig. 7 shows the manner in which the electric con- nector
havi ng an associated fitting cover attached thereto is aligned in |ateral
position by a pair of opposite positioning arnms: and
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Field of the Invention

The present invention relates to a cover for use
in automatically mounting electric connectors to the
surface of a printed-circuit board with the aid of a
vacuum-suction nozzle and more particularly, to a cover for
securing to an electric connector comprising a housing and
pin-like terminals projecting from the upper surface of the
housing. '

c ou the Inventio _

As is well known, a soldering reflow vessel is
often used in automatically mounting electric connectors to
printed-circuit boards. Specifically, an electric
connector is secured by a vacuum-suction nozzle, and the
electric connector is adjusted in position and brought to
a selected position in a printed-circuit bocard by the
vacuum-suction nozzle. The electric connector is then
released from the vacuum-suction nozzle by stopping
application of negative pressure thereto. Then, gas is
released inside the socldering reflow vessel, or infrared
rays are radiated therein until the solder applied to
selected conductors in the printed-circuit board has been
melted, thereby soldering the solder tails of the electric
connector to the selected conductors in the printed-circuit
board.

As for the electric connector, if it has a flat
top surface, such top surface is convenient for securement
by a vacuum-suction nozzle as described above. Many
electric connectors, however, have pin-like terminals

heet Has Been Replaced
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4 Fig. 8 shows the nanner in which the electric con- nector and fitting
cover conbination is aligned in |ongitudinal position by another pair of
opposite

»

projecting from their top surface, thus preventing the
direct use of vacuum-suction nozzles.

umma o nti

One object of the present invention is to provide
a cover for use in automatically mounting electric
connectors to the surface of a printed-circuit board with
the aid of a vacuum-suction nozzle regardless of the
configuration of the top surface of the electric
connectors.

To attain this object, a fitting cover according
to the present invention comprises a top plate to which the
end of a vacuum-suction nozzle can be applied, and opposite
hooks integrally connected to the opposiée ends of said top
plate. These hooks catch the opposite side walls of the
connector housing. The attaching of the fitting cover to
the electric connector provides a smooth, flat surface to
the electric connector convenient to the suctioning-and-
holding of the electric connector by a vacuum-suction
nozzle, regardless of irregular contours on the top surface
of the electric connector. Thus, existing vacuum-suction
nozzles can be used to hold different electric connectors
without modification. _

According to one aspect of the present invention,
a ¢fitting cover may have hooks with an engagement
projection integrally connected thereto to fit in the
engagement recess of each of the opposite side walls of the
connector housing. This arrangement facilitates the
reliable holdinq and release of electric connectors from
their associated covers.

According to another aspect of the present
invention, the rear side of the top plate of the fitthq_y«-
cover is designed to be brought in contact thh the tlps o: S
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positioning arns. Detailed Description of the Preferred Enbodi nent As seen
fromdrawi ngs and in particular Fig. 1, an electric connector 4 conprises a
housing 1 and pin-like termnals 3 project fromthe upper surface 2 of the
hous- ing 1. The electric connector 4 if.to be nounted to a

the pin-like terminal of the electric connector when the
engagement projection of each hock of the cover fits in the
engagement recess of each of the opposite side walls of the
connector housing. The pin-like terminals of equal height
are pushed against the lower side of the top plate of the
fitting cover, thereby permitting the electric connector to
be held in horizontal position, perpendicular to the
longitudinal axis of the vacuum suction nozzle. This
facilitates controlling the position of the electric
connector handled by the vacuum suction nozzlé. The
pressure caused by the vacuum suction nozzle is distributed
equally to all pin-like terminals, and therefore, there is
no fear of deformation of selected pin-like terminals,
which may be caused in case of pin-like terminals of
unequal heights.

- According to still another aspect of the present
invention, the width 1 of the top plate of the dover is
selected to be smaller than the tip-to-tip lateral distance
L of opposite solder tails of the electric connector. This
arrangement permits the complete exposure of all solder
tails of the electric connector to infrared rays for
soldering without being concealed behind the fitted cover.

Other objects and advantages of the present
invention will be apparent from the following description
of a fitting cover according to a preferred embodiment of
the present invention, which is shown in accompanying

i S




printed-circuit board (not shown) with the aid of a vacu- umsuction nozzle
5. '"A cover 6 is used in automatically nounting such electric connector 4 to
the printed-circuit board. The cover eénprises a top plate 7, to which the
end 16 of a vacuumsuction nozzle 5 can be applied, and opposite arms 9
integrally connected to the oppo-

escription of th wi

Fig. 1 is a perspective view of an electric
connector and fitting cover according to the present
invention prior to attaching of the fitting cover to the
electric connector;

Fig.. 2 is a front view of the integral
combination of the electric connector and the fitting
cover;

Fig. 3 is a side view, partly in section, of the
integral combination of the electric connector and the
fitting cover;

Fig. 4 is an enlarged view, showing how the
fitting cover is engaged with the electric connector;

Fig. 5 is a perspective view of the integral
combination of the electric connector and- the fitting
cover;

Fig. 6 shows the manner in which a vacuum-suction
nozzle is initially suctioning and holding an electric
connector while in packaging utilized for shlpp1ng of the
connector;

Fig. 7 shows the manner in which the electric
connector having an associated fitting cover attached
thereto is aligned in lateral position by a gair of
opposite positioning arms; and

Fig. 8 shows the manner in which the electric
connector and fitting cover combination is aligned in
longitudinal position by another pair of opposite
positioning arms.
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site ends of the top plate 7 which latch the opposite side walls 8 of the
connector housing 1. Each arm 9 has an engagenent projection or hook 11 to
fit in the engage- nent recess 10 of eggh side wall 8 of the connector
housing 1 in order to latch the cover 6 to connector 4. As best seen from
Fig. 2, the underside 13 of the '

etaj escription of the Preferred Embodiment

As seen from drawings and in particular Fig. 1,
an electric connector 4 comprises a housing 1 and pin-like
terminals 3 project from the upper surface 2 of the housing
1. The electric connector 4 is to be mounted to a printed-
circuit board (not shown) with the aid of a vacuum-suction
nozzle 5. A cover 6 is used in automatically mounting such
electric connector 4 to the printed-circuit board. The
cover comprises a top plate 7, toc which the end 16 of a
vacuum-suction nozzle 5 can be applied, and opposite arms
9 integrally connected to the opposite ends of the top
plate 7 which latch the opposite 'side walls 8 of the
connector housing 1. Each arm 9 has an engagement
projection or hook 11 to fit in the engagement recess io of
each side wall 8 of the connector housing 1 in order to
latch the cover 6 to connector 4.

As best seen from Fig. 2, the underside 13 of the
top plate 7 of the fitting cover 6 is designed to be
brought into contact with the tips 14 of the pin-like
terminals 3 of the electric connector 4 when the cover 6 is
positioned on connector 4 and engagement projection 11 fits
in the engagement recess 10 of.each of the opposite side
walls 8 of the connector housing 1. |

As best seen from Fig. 3, the width or lateral
dimension 1 of the ceiling plate 7 of the cover 6 is
selected to be smaller than the tip-to=-tip lateral distance
L of opposite solder tails 12 of the electric connector 4.

In use, the cover 6 is fitted on the electric
connector 4 with the underside of the cover 6 pushed

" against the pin-like projections 14 of the electric
connector 4 and with the oppoéite hooks 9 of the cover 6
caught Dby the recesses 10 of the opposite sides of the
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top plate 7 of the fitting cover 6 is designed to be brought. into contact
with the tips 14 of the pin-like termnals 3 of the electric connector 4
when the cover 6 is positioned on connector 4 and engagenent projection 11
fits in the engagenent recess 10 of eagh of the opposite side walls 8 of

t he connector housing 1.

electric connector 4. A printed-circuit board on which the.
electric connector is to be placed will be parallel to the
top surface of the cover 6, which is fitted on the electric
connector 4 as just described. As described earlier, the
width or lateral dimension 1 of the top plate of the cover
is smaller than the tip-to-tip lateral distance L of
opposi:e solder tails 12 of the electric connector 4.

| An integral combination of electric connector and
cover is attracted to the vacuum suction nozzle S by
applying negative pressure to the cover 6. Specifically,
the end 16 of the vacuum nozzle 5 is put in contact with
the top plate 7 of the cover 6 and negative pressure is
applied to the ceiling plate 7 of the cover 6, thereby
causing the connector and cover combination to be held by
the vacuum suction nozzle 5. Then, as seen from Figs. 7
and 8, the connector-and-cover combination is adjusted in
position to reduce lateral and longitudinal deviations, if
any, relative to the center of the connector 4 with the aid
of two pairs of positioning arms 15.

The  connector and cover combination is brought to
a selected position on the printed-circuit board where the
electric connector 4 1is placed. Then, application of
negative pressure to the top 7 of the cover 6 is stopped,
thereby releasing the connector.

The printed-circuit board. having the electric
connector 4 placed thereon is brought to a reflow vessel in
which, for instance, infrared rays are radiated to melt the
solder applied to selected conductors of the printed-
circuit board. Gas may be used in place of infrared rays
for soldering in the reflow vessel. Thus, the solder tails
12 of the electric connector 4 are soldered to the selected
conductors of the printed-circuit board. After attaching
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ERA R0 [ ens |

o




As best seen fromFig. 3, the wwdth or lateral dinmen- sion | of the ceiling
plate 7 of the cover 6 is selected to be smaller than the tip-to-tip

| at er al

4.-.1n use,

under si de of the cover 6 pushed agai nst’The

TR

the electric connector 4 to the printed circuit board, the
cover 6 is removed from the electric connector 4.

As may be understood from the above, a fitting
cover may be easily attached to an electric connector
having pin-like terminals projecting from its upper surface
with its opposite hooks caught in the recesses of the
opposite sides of the electric connector, thus covering the
pin-like terminals of the electric connector. The
attaching of the fitting cover to the electric connector
will provide a smooth, flat surface to the connector and
cover combination, thereby facilitating the use of a
vacuum-suction nozzle to hold the 91ectrical connector
regardless of an irregular contour on the top surface of
the electrical connector.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

P,
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pin-like projections 14 of the electric connector 4 and 5 with the
opposite hooks 9 of the cover 6 caught by the

. | AR

mounting to a mounting surface of an electrical apparatus
through the engagement of a vacuum-suction nozzle (5), said
assembly including a header having an insulative housing
(1) with a first surface adapted to be positioned adjacent
said mounting surface, a second surface (2) opposite said
first surface and a pair of opposed sidewalls (8) generally
perpendicular to said first surface, said housing further
including a plurality of conductive terminals (3) mounted
therein, each terminal having a tail portion (12) for
interconnection to circuitry of the electrical apparatus
and a free end (14) extending upward beyond said second
surface of the housing, characterized in that:

a cover (6) is posiﬁioned on said header to
overlie a central region of said housing, said cover
having a generally planar, smooth top surface (7) for
engagement by the vacuum-suction nozzle and a pair of
cantilevered arms (9) depending downward for engaging
said sidewalls; and

complementary releasable retention means (10,11)
on said sidewalls of the housing and said cantilevered
arms for releasably securing said cover to said
header.

2. The electricai connector assembly of claim
1 each said cantilevered arm includes a hook adjacent an
end thereof with an engagement projectlon (11) extending
therefrom that fits into an engagement recess (10) in one
of said sidewalls to releasably secura said cover to said
header.
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recesses 10 of the opposite sides of the electric.connec- tor_4. A
printed-circuit board on which the electric con- nector is to be placed

will be parallel to the top surface ofgihe cover . iﬂﬂ”ﬂﬁ"" on the
el ectric connector 4 as just descri bed As describ m""mlmm‘ dth or
| ateral dinmension | of the top plate of the cover i § sfm -
3. The electrical connector assembly of claim
1 wherein said cover has a lower surface (13) facing said
second surface (12) of the housing, and said housing, said
terminals, and said cover are dimensioned so that said
lower surface of said cover engages the free ends of saiad
terminals when said cover is secured to said header.

4. The electrical connector assembly of claim
2 wherein said cover has a lower surface (13) facing said
second surface (12) of the housing, and said housing, said
terminals, and said cover are dimensioned so that said
lower surface of said cover engages the free ends of said
terminals when said cover is secured to said header and
said engagement projections extend into their respective
engagement recesses. )

5. The electrical connector assembly of claim
1 wherein the tail portions of said terminals are °
configured for mounting to the mounting surface, an end of
each said tail portion extends beyond the perimeter of the
housing, the header has a width (L) in a first direction
equal to the distance between the ends of aligned terminals
positioned on opposite sides of said housing, and the width
of the header in said first direction is greater than the
width (1) of said cover in said first direction.

6. The electrical connector_assembly of claim
3 ‘wherein the tail portions of said terminals are
configured for mounting to the mounting surface, an end of
each said tail portion extends beyond the perimeter of the
housing, the header has a width (L) in a first direction
equal to the distance between the ends of aligned terminals
positioned on opposite sides of said housing, and the width
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than the tip-to-tip lateral distance L of opposite solder tails 12 of the
el ectric connector 4. An integral conbination of electric connector and

cover is attracted to the vacuum sucti<xos0zzl e 5 by
pressure to the cover 6. Specifically, the end 16 of ﬁ“lm m[lm" ﬁfﬁlfm 5 IS
put in contact with the

of the header in said first direction is greater than the
width (1) of said cover in said first direction.

7. A method of positioning an electrical
connector assembly (4) on a mounting surface of an
electrical apparatus through the engagement of a vacuum-
suction nozzle (S) including the steps of providing an
electrical connector assembly including a header having an
insulative housing (1) with a first surface adapted to be
positioned adjacent said mounting sui'face, a second surface
(2) opposite said first surface and a pair of opposed
sidewalls (8) generally perpendicular to said first
surface, said housing further including a plurality of
conductive terminals (3) mounted therein, each terminal
having a tail portion (12) for interconnection to circuitry
of the electrical apparatus and a free end (14) extending
upward beyond said second surface of the housing;

characterized in that: '

positioning a cover (6) on said header ta overlie

a central region of said housing, said cover 'having a
generally planar, smooth top surface (7) for
engagement by the vacuum-suction nozzle and a pair of
cantilevered arms (9) depending downward for engaging
said sidewalls and complementary releasable retention
means (10,11) on said sidewalls of the housing and
said cantilevered arms for releasably securing said
cover to said header;

engaging said smooth top surface of said cover
with the vacuum-suction nozzle;

positioning said electrical connector assembly on

. said mounting surface;

soldering said tail portions of said terminals to

said electrical apparatus; and

heet Has Been Replaced
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top plate 7 of the cover 6 and negative pressure is ap- plied to the
ceirling plate 7 of the cover 6, thereby causing the connector and cover
conmbi nation to be held by the vacuum suction nozzle 5. Then, as seen from
Figs. 7 and 8, the connector-and-cover cpqbination is adjusted in position

to reduce lateral and |ongitudinal deviations,
] 0 R

removing said cover from said assembly to expose said

free ends of said terminals.

7. A method of positioning an electrical connector
assembly (4) on a mounting surface of an electrical apparatus
through the engagement of a vacuum-suction nozzle (5)
including the steps of providing an electrical connector
assembly including a header having an insulative housing (1)
with a first surface adapted to be positioned adjacent said
mounting surface, a second surface (2) opposite said first
surface and a pair of opposed sidewalls (8) generally
perpendicular to said first surface, said housing further
including a plurality of conductive terminals (3) mounted
therein, each terminal having a tail portion (12) for
interconnection to circuitry of the electrical apparatus and a
free end {14) extending upward beyond said second surface of
the housing;

characterized in that

providing said header having a cover (6) thereon to
overlie a central region of said housing (1), said cover (6)
having a generally planar, smooth top surface (7) for
engagement by the vacuum-suction nozzle (5);

engaging said smooth top surface (7) of said cover
(6) with the vacuum-suction nozzle (5);

positioning said electrical connector assembly (4) on
said mounting surface;

soldering said tail portions (12) of said terminals
(3) to said electrical apparatus; and

removing said cover (6) from said assembly (4) to

‘expose said free ends {(14) of said terminals {3).

8. The method of claim 7
further including the step of aligning said connector assembly
~(4) on said vacuum-suction nozzle (5} by engaging..said
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If any, relative to the center of the connector 4 with the aid of two pairs
of positioning arms 15. The connector and cover conbination is brought to a
sel ected position on the printed-circuit board where the el ectric connector
4 i's placed. Then, application of negativé2pressure to~the top 7- of the.

cover 6 is st opped, K AR

connector assembly {4) with alignment means (9, 15) prior to

said positioning step.

9. The method of claim 8
wherein said aligning step includes engaging said connector
assembly (4) on first opposite sides (8) of the assembly {(4)
and then engaging said connector assembly on second opposite
sides (at 12) of the assembly.
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thereby rel easing the connector. The printed-circuit board having the
el ectric con- nector 4 placed thereon is brought to a reflow vessel in
whi ch, for instance, infrared rays are r %i ated to nelt the sol der applied
to-sel ected conductors of the printed-ci 3 cuit board. Gas may be used in
pl ace of infrared rays '

ABSTRACT
HEADER COVER

Disclosed is a cover (6) for use in automatically
mounting electric connectors (4) to a printed-circuit board
with the aid of a vacuum-suction nozzle (5). The cover
comprises a top plate (7) to which the vacuum-suction
nozzle can be applied, and opposite hooks (11) integrally
connected to the opposite ends of the top plate which catch
the opposite side walls (8) of the connector housing. The
fitting cover may be easily attached to an electric
connector having pin-like terminals (3) projecting from its
upper surface to cover the pin-like terminals of the
electric connector. The attaching of the fitting cover to
the electric connector will provide a smooth, .flat surface
to the connector-and-cover combination, thereby

- facilitating the use of the vacuum suction nozzle to hold
electrical connectors regardless of the contour of their
upper surface.

FIGURE 1 REPLACEMENT SHEET
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for soldering in the reflow vessel. Thus, the solder tails 12 of the
el ectric connector 4 are soldered to the select- ed conductors of the
printed-circuit board. After attach- ing the electric connector 4 to the

printed circuit board, the cover 6 is renmoved fromthe electric connector
4. .
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6 As may be understood fromthe above, a fitting cov- er may be easily
attached to an electric connector hav- ing pin-like termnals projecting
fromits upper surface

FIG. 3
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with its opposite hooks caught in the recesses of the op- posite sides of
the electric connector, thus covering the pin-like termnals of the

el ectric connector. The attach- ing of the fitting cover to the electric

connector will pro- vide a snmooth, flat surface to the connector and cover
conbi nation, thereby facilitating the u8e of a vacuum

r16. S
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suction nozzle to hold the electrical connector regard- |ess of an
I rregul ar contour on the top surface of the elec- trical connector.

&
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7 dainms 1. An electrical connector assenbly adapted for being positioned
on a nounting surface of an electrical apparatus by a vacuum suction nozzle
(5), said connector assenbly conprising a connec-
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(4) which includes an insulative housing (1) having a first surface

which is to be positioned adjacent said nounting surface of said electrical

a

ppa- ratus,

a second surface (2) opposite of said first sur-
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Description

The present invention reiates to an electrical con-
nector assembly according to the preamble of claim 1
and to a method of positioning an electrical connector
assembly on a mounting surface of an electrical appa-
ratus. _

As is well known, a soldering reflow vessel is often
used in automatically mounting electric connectors to
printed-circuit boards. Specifically, an electric connector
is secured by a vaccum-suction nozzle, and the electric
connector is adjusted in position and brought to a se-
lected position in a printed-circuit board by the vaccum-
suction nozzle. The electric connector is then released
from the vaccum-suction nozzie by stopping application
of negative pressure thereto. Then, gas is reieased in-

side the soldering reflow vessel, or infrared rays are ra--

diated therein until the solder applied to selected con-
ductors in the printed-circuit board has been melted,
thereby soldering the solder tails of the electric connec-
tor to the selected conductors in the printed-circuit
board.

If the electric connector has a flat top surface, such
top surface is convenient for securement by a vacuum-
suction nozzle as described above and shown in US-A-
5,003,692.

Many electric connectors, however, have pin-like
terminals projecting from their top surface, thus prevent-
ing the direct use of vacuum-suction nozzles.

The problem to be solved by the present invention
is to position an electrical connector on a mounting sur-
face of an electrical apparatus regardless of the config-
ation of the top surface of the electrical connector.
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face,

perpendi cul arto said first surface,

said housing (1), each termnal having a tail portion (12) for
I nterconnection to said

2

A fitting cover according to the present invention

‘comprises a top plate to which the end of a vacuum-

suction nozzle can be applied, and opposite hooks in-
tegrally connected to the opposite ends of said top plate.
These hooks catch the opposite side walls of the con-
nector housing. The attaching of the fitting cover to the
electric connector provides a smooth, flat surface to the
electric .connector convenient to the suctioning-and-
holding of the electric connector by a vacuum-suction
nozzle, regardless of irregular contours on the top sur-
face of the electric connector. Thus, existing vacuum-
suction nozzles can be used to hold different electric
connectors without modification.

According to one aspect of the present invention,
the fitting cover may have hooks with an engagement
projection integrally connected thereto to fit in the en-
gagement recess of each of the opposite side walls of
the connector housing. This arrangement facilitates the
reliable holding and release of electric connectors from
their associated covers.

According to another aspect of the present inven-
tion, the rear side of the top plate of the fitting cover is
designed to be brought in contact with the tips of the pin-
like terminal of the electric connector when the engage-
ment projection of each hook of the cover fits in the en-
gagement recess of each of the opposite side walls of”
the connector housing. The pin-like terminals of equal
height are pushed against the lower side of the top plate
of the fitting cover, thereby permitting the electric con-
nector to be held in horizontal position, perpendicular to
the longitudinal axis of the vacuum suction nozzle. This
facilitates controlling the position of the electric connec-
tor handled by the vacuum suction nozzle. The pressure
caused by the vacuum suction nozzle is distributed
equally to all pin-like terminals, and therefore, there is

and side walls including a pair of opposed sidewalls (8) generally
a plurality of termnals (3) nounted in

no fear of deformation of selected pin-like terminals,
which may be caused in case of pin-like terminals of un-
equal heights. _
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el ectrical apparatus, and a free end (14) extending fromsaid second sur-

face (2) in direction to said vacuum suction nozzle (5),

that said connector assenbly further conprises

characterized in

3

According to still another aspect of the present in-
vention, the width | of the top plate of the dover is se-
lected to be smaller than the tip-to-tip lateral distance L
of opposite solder tails of the electric connector. This
arrangement permits the complete exposure of all sol-
der tails of the electric connector to infrared rays for sol-
dering without being concealed behind the fitted cover.

Other objects and advantages of the present inven-
tion will be apparent from the foliowing description of a
fitting cover according to a preferred embodiment of the
present invention, which is shown in accompanying
drawings:

Brief Description of the Drawings

Fig. 1 is a perspective view of an electric connector
and fitting cover according to the present invention
prior to attaching of the fitting cover to the electric
connector;

Fig. 2 is a front view of the integral combination of
the electric connector and the fitting cover:

Fig. 3 is a side view, partly in section, of the integral

combination of the electric connector and the fitting

cover,

Fig. 4 is an enlarged view, showing how the fitting

cover is engaged with the electric connector:

Fig. 5is a perspective view of the integral combina-
tion of the electric connector and the fitting cover;
Fig. 6 shows the manner in which a vacuum-suction
nozzle is initially suctioning and holding an electric
connector while in packaging utilized for shipping of
the connector;

Fig. 7 shows the manner in which the electric con-
nector having an associated fitting cover attached
thereto is aligned in lateral position by a pair of

opposite positioning arms; and REPLACEMENT SHEET
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a cover (6) which includes a generally planar, snooth top surface (7)
adapted to be engaged by said vacuum suction nozzle (5), and a pair of
cantilevered arnms (9) adapted to engage said pair of sidewalls (8), and

4

Fig. 8 shows the manner in which the electric con-
nector and fitting cover combination is aligned in
longitudinal position by another pair of opposite
positioning arms.

Detailed Description of the Preferred Embodiment

As seen from drawings and in particular Fig. 1, an
electric connector 4 comprises a housing 1 and pin-like
terminals 3 project from the upper surface 2 of the hous-
ing 1. The electric connector 4 is to be mounted to a
printed-circuit board (not shown) with the aid of a vacu-
um-suction nozzle 5. A cover 6 is used in automatically
mounting such electric connector 4 to the printed-circuit
board. The cover comprises a top plate 7, to which the
end 186 of a vacuum-suction nozzle 5 can be applied,
and opposite arms 9 integrally connected to the oppo-
site ends of the top plate 7 which latch the opposite side
walls 8 of the connector housing 1. Each arm 9 has an
engagement projection or hook 11 to fit in the engage-
ment recess 10 of each side wall 8 of the connector
housing 1 in order to latch the cover 6 to connector 4.

As best seen from Fig. 2, the underside 13 of the
top plate 7 of the fitting cover 6 is designed to be brought.
into contact with the tips 14 of the pin-like terminals 3 of
the electric connector 4 when the cover 6 is positioned
on connector 4 and engagement projection 11 fits in the
engagement recess 10 of each of the opposite side
walls 8 of the connector housing 1.

As best seen from Fig. 3, the width or lateral dimen-
sion 1 of the ceiling plate 7 of the cover 6 is selected to
be smaller than the tip-to-tip lateral distance L of oppo-
site solder tails 12 of the electric connector 4.

In use, the cover & is fitted on the electric connector
4 with the underside of the cover 6 pushed against the

pin-like projections 14 of the electric connector 4 a"ﬁEPLACEMENT SHEEF]
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in that said sidewalls (8) and said arns (9) are provided with rel easabl e
retention neans (10, 11) which are conplenentary to one another for rel easa
securing said cover (6) to said housing (1)

5

with the opposite hooks 9 of the cover 6 caught by the
recesses 10 of the opposite sides of the electric connec-
tor 4. A printed-circuit board on which the electric con-
nector is to be placed will be parallel to the top surface
of the cover 6, which is fitted on the electric connector
4 as just described. As described earlier, the width or
lateral dimension | of the top plate of the cover is smaller
than the tip-to-tip lateral distance L of opposite solder
tails 12 of the electric connector 4.

An integral combination of electric connector and
cover is attracted to the vacuum suction nozzle 5 by ap-
plying negative pressure to the cover 6. Specifically, the
end 16 of the vacuum nozzle 5 is put in contact with the
top plate 7 of the cover 6 and negative pressure is ap-
plied to the ceiling plate 7 of the cover 6, thereby causing
the connector and cover combination to be held by the
vacuum suction nozzle 5. Then, as seen from Figs. 7
and 8, the connector-and-cover combination is adjusted
in position to reduce lateral and longitudinal deviations,
if any, relative to the center of the connector 4 with the
aid of two pairs of positioning arms 15.

The connector and cover combination is brought to
a selected position on the printed-circuit board where
the electric connector 4 is placed. Then, application of
negative pressure to the top 7 of the cover 6 is stopped,
thereby releasing the connector.

The printed-circuit board having the electric con-
nector 4 placed thereon is brought to a reflow vessel in
which, for instance, infrared rays are radiated to melt the
solder applied to selected conductors of the printed-cir-

‘cuit board. Gas may be used in place of infrared rays
for soldering in the reflow vessel, Thus, the solder tails
12 of the electric connector 4 are soldered to the select-
ed conductors of the printed-circuit board. After attach-
ing the electric connector 4 to the printed circuit board,

the cover 6 is removed from the electric connector 4—— —
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8 2. The connector assenbly according to claim1l wherein said retention
nmeans (10, 11) include a hook or projection ( 11) on each of said arnms (9)
and

As may be understood from the above, a fitting cov-
er may be easily attached to an electric connector hav-
ing pin-like terminals projecting from its upper surface
with its opposite hooks caught in the recesses of the op-
posite sides of the electric connector, thus covering the
pin-like terminals of the electric connector. The attach-
ing of the fitting cover to the electric connector will pro-
vide a smooth, flat surface to the connector and cover
combination, thereby facilitating the use of a vacuum-
suction nozzle to hold the electrical connector regard-
less of an irregular contour on the top surface of the elec-
trical connector.

Claims

1. An electrical connector assembly adapted for being
positioned on a mounting surface of an electrical
apparatus by a vacuum-suction nozzle (5},

said connector assembly comprising a connec-
tor (4) which includes an insulative housing (1)
having

a first surface which is to be positioned adjacent
said mounting surface of said electrical appa-
ratus,

a second surface (2) opposite of sald first sur-
face, and

side walls including a pair of opposed sidewalls
(8) generally perpendicular to said first surface,
a plurality of terminals (3) mounted in said
housing (1), each terminal having

a tail portion (12) for interconnection to said
electrical apparatus, and

a free end (14) extending from said second sur-
REPFA(;&M%NT SHEET face (2) in direction to said vacuum-suction

20 JUN 997 | nozzle (5),
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each a recess (10) in said sidewalls (8). 3. The connectorassenbly
according to clainms 1 or 2 wherein said arns (9) are of such length that
the |l ower surface (1 3) at said cover(6) engages the free ends (14) at said
termnals (3) when the cover (6) is secured to said housing (1).

7

characterized in that said connector assembly

further comprises

a cover (6) which includes

a generally planar, smooth top surface (7)

adapted to be engaged by said vacuum-suction

nozzle (5}, and a pair of cantilevered arms (9)

adapted to engage said pair of sidewalls (8),

and

in that said sidewalls (8) and said arms (9) are
. provided with

releasable retention means (10, 11) which are

complementary to one another for releasably

securing said cover (6) to said housing (1).

The connector assembly according to claim 1
whersin said retention means (10, 11) include a
hook or projection (11) on each of said arms (9) and
each a recess (10) in said sidewalls (8).

The connector assembly according to claims 1 or 2
wherein said arms (9) are of such length that the
lower surface (13) of said cover (6) engages the free
ends (14) of said terminals (3) when the cover (6)
is secured to said housing (1).

The connector assembly according to one of claims |

1to3

wherein said tail portions (12) extend beyond the
perimeter of the housing (1) to a width (L) which is
greater than the width (1) of the cover (6) in the

same direction. :

A positioning method for an electric connector
-assembly of claim 1 on a mounting surface of an
electric apparatus, comprising the steps of position-
ing the cover (6) onto said connector (4) so as to

‘REPLACEMENT
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4. The connector assenbly according to one of claims 1 to 3 wherein said
tail portions (12) extend beyond the perineter of the housing (1) to a
width (L) which is greater than the width (1) of the cover (6) in the sane

di recti on.
8

enganging the retention means (11) of the cover (6)
into the retention means (10) of the connector hous-
ing (1),

engaging the top surface (7) of the cover (6) with a
vaccum-suction nozzle (5),

positioning said connector assembly on said
mounting surface,

soldering said tail portion (12) of said terminals (3)
to said electrical apparatus and

removing said cover (6) from said connector (4) to
expose said free ends (14) of said terminals (3).

6. The method of claim 5
wherein said connector (4) is engaged and aligned
by alignment means (9, 15) prior to said positioning
step.

7. The method of claim 6
wherein said aligning step includes engaging said
connector (4) on first opposite sides (8) thereof and
then engaging said connector (4) on its second
opposite sides (at 12).
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5. A positioning nethod for an electric connector assenbly of claim1 on a
nmounti ng surface of an electric apparatus, conprising the steps of
position- ing the cover (6) onto said connector (4) so as to overlie a
central region thereof and form said con- nector assenbly,

S

ABSTRACT
HEADER COVER

Disclosed is a cover (6) for use in automatically
mounting electric connectors (4) to a printed-circuit board
with the aid of a vacuum-suction nozzle (5). The cover
comprises a top plate (7) to which the vacuum-suction
nozzle can be applied, and opposite hooks (11) integrally
connected to the opposite ends of the top plate which catch
the opposite side walls (8) of the connector housing. The
fitting cover may be easily attached to an electric
connector having pin-like terminals (3) projecting from its
upper surface to cover the pin-like terminals of the
electric connector. The attaching of the fitting cover to
the electric connector will provide a smooth, flat surface
to the connector-and-cover combination, thereby
facilitating the use of the vacuum suction nozzle to hold
electrical connectors regardless of the contour of their
upper surface.

FIGURE 1
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engangi ng the retention means (11) of the cover (6) into the retention
neans (10) of the connectorhous- ing (1), engaging the top surface (7) of

the cover (6) with a vaccum suction nozzle (5), positioning said connector
assenbly on said

1
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nmounting surface, soldering said tail portion (12) of said termnals (3) to
said electrical apparatus and renoving said cover (6) fromsaid connector
(4) to expose said free ends (14) of said termnals (3).
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9 6. The nethod of claim5 wherein said connector (4) is engaged and
aligned by alignnment neans (9, 15) prior to said positioning

FPIG. 5
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step. 7. The nethod of claim6 wherein said aligning step includes engagi ng
said connector (4) on first opposite sides (8) thereof and then engagi ng
said connector (4) on its second opposite sides (at 12).
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As may be understood from the above, a fitting cov-
er may be easily attached to an eiectric connector hav-
ing pin-like terminals projecting from its upper surface
with its opposite hooks caught in the recesses of the ap-
posite sides of the electric connector, thus covering the
pin-like terminals of the electric connectar. The attach-
ing of the fitting caver to the electric connector will pro-
vide a smooth, flat surface to the connector and cover
combination, thereby facilitating the use of a vacuum-
suction nozzle to hold the electrical connector regard-
less of an irregular contour on the top surface of the elec-
trical connector.
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Claims R AR .

1.

An electrical connector assembly adapted for being
positioned on a mounting surface of an electrical
apparatus by a vacuum-suction nozzle (5),

said connector assembly comprising a connec-
tor (4) which includes an insulative housing (1)
having

afirst surface which is to be positioned adjacent
said mounting surface of said electrical appa-
ratus,

a second surface (2) opposite of said first sur-
face, and

side walls including a pair of opposed sidewalls
(8) generally perpendicular to said first surface,
a piurality of terminals (3) mounted in said
housing (1), each terminal having

a tail portion (12) for interconnection to said
electrical apparatus, and

afree end (14) extending from said second sur-
face (2) in direction to said vacuum-suction
nozzle (5), |

characterized in that said connector assembly
further comprises

a cover (6) which includes

a generally planar, smooth top surface (7)
adapted to be engaged by said vacuum-suction
nozzle (5), and a pair of cantilevered arms (9)
adapted to engage said pair of sidewalls (8),
and

in that said sidewalls (8) and said arms (9) are
pravided with

releasable retention means (10, 11) which are
complementary to one another for releasa
securing said cover (6) to said housing (1). | MEPLACEMENT SHEET -
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2. The connector assembly according to claim 1

whersin said retention means (10, 11) include a
hoak or projection (11) an each of said arms (9) and
each a recass (10) in said sidewalls (8).

The connector assembly according ta claims 1 or 2
wherein said arms (9) are of such length that the
lower surface (13) of said cover (6) engages thefree
ends (14) of said terminals (3) when the cover (6)
is secured to said housing (1).

The connector assembly according to one of claims
1t0 3

wherein said tail portions (12) extend beyond the
perimeter of the housing (1) to a width (L) which is
greater than the width (1) of the cover (€) in the
same direction. ‘

A positioning method for an electric connector
assembly of claim 1 on a mounting surface of an
electric apparatus, comprising the steps of position-
ing the cover (6) onto said connector (4) so as to
overlie a central region thereof and form said con-
nector assembly,

enganging the retention means (11) of the cover (6)
into the retention means (10) of the connector hous-
ing (1), |
engaging the top surface (7) of the cover (6) with a
vaccum-suction nozzle (5),

positioning said connector assembly on said
mounting surface,

soldering said tail portion (12) of said terminals (3)
to said electrical apparatus and

removing said cover (6) from.said connector (4) to
expose said free ends (14) of said terminals (3).
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6. The mathad of claim 5 T
wherein said connector {4} is engaged and aligned
by alignment means (9, 15) prior to said paositioning
step. '

7. The methad of claim 6
wherein said aligning step includes engaging said
connector (4) on first oppaosite sides (8) thereof and
then engaging said connector (4) on its second
opposite sides (at 12). '
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ARSTRACT
HEADER COVER

Disclosed is a cover (6) for use in automatically
mounting electric connectors (4) to a printed-circuit hoarad
with the aid of a vacuum-suction nozzle (S). The cover
camprises a top plate (7) to which the vacuum—-suction
nozzle can be applied, and opposite hocks (11) integrally
connected to the opposite ends of the top plate which catch
the opposite side walls (8) of the connector housing. The
fitting cover may be easily attached to an electric
connector having pin-like terminals (3) projecting from its
upper surface to cover the pin-like terminals of the
electric connector. The attaching of the fitting cover to
the electric connector will provide a smooth, flat surface
to the connector-and-cover combination, thereby
facilitating the use of the vacuum suction nozzle to hold
electrical connectors regardless of the contour of their
upper surface.
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