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VACUUM PICK UP CAP WITH RETENTIVE FEATURE

Background of the Invention

1. Field of the Invention: The present invention relates to
electrical connectors and more particularly to devices used in the
manipulation of such connectors during the assembly of electrical and
electronic products.
2. Brief Description of Prior Developments: Electronic
components are often manipulated for positioning on electrical
apparatus as, for example, on a printed circuit board (PCB) by means of
vacuum suction nozzles. In the case of electrical receptacles, vacuum
pick up is typically facilitated by means of caps which have a flat upper
surface and a lower surface from which a projection or projections
extend downwardly to engage a médial slot or a pl;.lrality of apertures on
the upper surface of the receptacle. The caps and attached receptacles
are picked up by a vacuum suction nozzle and then placed in an
appropriate position on a PCB. After the receptacle as well as all other
components have been positibned and attached on the PCB, the vacuum
pick up caps will be removed, usually in a manual procedure. '
In various miniaturized electronic products such as notebook
computers and cellular telephones, electronic components are often
mouhted on both sides of a PCB in order to save space. In the
manufacture of such two-sided PCB's, components are first positioned
on one side of the PCB after which the PCB is placed in an infrared IR

conveyor oven and heated to reflow solder. After components have been
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attached to the first side of the PCB, the PCB is then inverted é\nd
components are positioned on its reverse side. The PCB is again heated
to solder reflow in an IR conveyor oven in order to attach the
components to the reverse side. A problem, however, has been found to
exist with the above described process in that from time to time vacuum
pick up caps which were engaged with receptacles on the first side of the
PCB will become disengaged and fall from the receptacies during the IR
conveyor oven reflow of the second side of the PCB. Such disengaged
vacuum pick up caps may damage the IR convéyor oven or may cause
interruptions or inefficiencies in the manufacturing process. For
example, these caps may fall into the heating clements of the IR
conveyor oven or into its moving parts.

A need, therefore, exists for a means of preventing vacuum pick-
up caps from becoming disengaged from rect;ptacles during the
manufacture of two sided PCB's.

Summary of the Invention

While not intending to be bound by any particular theory of the
operation of the present invention, it is believed that the opposed vertical
side walls of the receptacles on the first side of the PCB may become
thermally deformed in the IR conveyor oven and may sag slightly
outwardly. The slot between _theselopposed vertical walls, therefore, may
tend to become somewhat wider. In the vacuum pick up cap of the
present invention, means are provided to compensate for this slightly
increased slot width. By slightly increasing the width of the downwardly-
extending projection on the vacuum pick up cap near its lower terminal

edge, it is found, surprisingly and unexpectantly, that vacuum pick up
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caps become much less likeély to be'disengaged ffom their receptacles
during the IR conveyor oven heaﬁng procedure. Preferably opposed
ridges will extend from the lateral sides or the lateral sides will slope
outwardly towards the bottom of the projection. Alternatively, other
equivalent retentive features may be provided on the downwardly
extended projection. For example, recesses n:iay be provided in the
lateral side of the projection to provide additional retentive force.
Brief Description of the Drawings

The vacuum pick up cap of the present invention is further
described with reference to the accompanying drawings in which:

Fig. 1 is an end view of a preferred embodiment of the vacuum

pick up cap of the present invention;

. Fig. 2 is a side elevational view of the vacuum pick up cap shown

in Fig. 1;

Fig. 3 is a detailed view in circle Il in Fig. 1; |

Fig. 4 is a transverse cross sectional view of a receptacle used with

the vacuum pick up cap shown in Fig. 1;

Fig. 5 is a side elevational view of the vacuum pick up cap shown

in Fig. 1 engaged with the receptacle shown in Fig. 4;

Fig. 6 is a top plan view of the composite vacuum pick up cap and

receptacle shown in Fig. 5;

Fig. 7 is a bottom plan view of the composite vacuum pick cap and

receptacle shown in Fig. 5;

Fig. 8 is an end view of the éc)mposite vacuum pick up cap and

receptacle shown in Fig. 5;

Fig. 9 is a cross sectional view through IX-IX in Fig. 7;



10

15

20

25

wO 97[24730 | PCT/US96/20783

4

Fig. 10a is an end view of a prior art vacuum pick up cap used in a

comparative test described hereafter;

Fig. 10b is an end view of a vacuum pick up cap representing an

alternate preferred embodiment of the present invention which

was also used in a comparative test described herein;

Fig. 11 is a detailed view of the area in circle XI in Fig. 10b; and

Fig. 12 is a solder curve used in a comparative test described

herein. '

Detailed Description of the Preferred Embodiments

Referring to Figs. 1-3, the receptacle of the present invention
includes a top section shown generally at numeral 10 which has an
uppei- planar vacuum pick up surface 12 and an opposed projection
surface 14. Extending downwardly from the end of the top section there
are spaced projections 16 and 18 which form a i'x__nger grip 20. At the
opposed end of the top sectioﬁ there is a first spaced projection 22 and a
second spaced projection (not shown) which extend downwardly to form
another finger grip 24. Extending downwardly from the opposed
projection surface 14 there is a major elongated receptacle engaging
projection 26. - This receptacle engaging projection 26 has opposed
vertical lateral side walls 28 and 30. Horizontal projections 32 and 34
extend respectively from the lateral sides 28 and 30. Beneath these
projections there are sloped sides 36 and 38 and a horizontal lower
terminal edge 40. .

Referring to Figs. 4-9, the vacuum pick up cap described above
engages a receptacle shown generally at numeral 42. This receptacle

has opposed side walls 44 and 46 and opposed end walls of 48 and 50.
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Between the opposed side walls 44 and 46 there is an elongated slot 52
in which projection 26 is received. The receptacle also includes a
number of locating features as at féature 54 and .opposed contacts as at
contacts 56 and 58 which are separated by spacers as at spacers 60
and 62. Each of the contacts includés a solder tail 64, a vertical
member 66, an oblique inwardly extending section 68, a contact point 70
and a terminal oblique outwardly extending section 72. As in
conventional, this composite vacuum pick up cap and receptacle would
be mounted on a PCB shown in phantom lines at numeral 74.
Comparative Test _

A test was conducted to compare the ability of the above described
vacuum pick cap to maintain retention with its receptacle as compared
with a conventional vacuum pick up cap and a second preferred
embodiment of the vacuum pick up cap of this invention. The
conventional cap is shown in Fig. 10a which has a top section shown
generally at numeral 76 and a receptacle engaging projection shown
generally at number 78. The receptacle engaging p_rojectioh has opposed
vertical lateral sides 80 and 82 and lower inwardly sloped. sides 84 and
86. At its lower end there is an horizontal lower términal ecdge 88.

An alternate preferred embodiment of the vacuum pick cap of this
invention was also tested. This embodiment is shown in Fig. 10b and
Fig. 11 and includes a .top section shown generally numeral 90 and a
lower receptacle engaging projection shown generally at numeral 92.
The receptacle engaging projection has opposed outwardly sloped lateral

sides 94 and 96. Adjacent the lower end of the projection there are
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inwardly sloped_ lateral sides 98 ahd 100 and at the bottom end of the
projection there is an horizontal lower terminal edge 102.

The width of the receptacle engaging projection on the first
preferred embodiment (W) in Fig. 3) was .032 inch and the projections (X
in Fig. 3} each extended laterally by .0015 inch. The width of the
projection (W2 in Fig. 10a) of the conventional vacuum pick up cap was
.032 inch. The maximum width of the projection of the second preferred
embodiment (W3 in Fig. 10b) was .033 inch. The minimum width of the
projection of the second preferred efnbodiment (Ws in 10b) was .032
inch. Each of the tested vacuum pick up caps weighed 5 grams and their
material was DUPONT ZENITE 6130 liquid crystal polymer (LCP). Each
of the tested vacuum pick up caps was engaged with a 69 position
CONAN receptacle which is commercially available from Berg Electronics
Group, Inc. located at St. Louis, Missouri. '}‘he weight of these
receptacles was 84 grams. About 30 vacuum pick up caps of each of the
types shown in Figs. 1, 10a and 10b were used to place the CONAN
receptacles on PCB's, Each of these receptacles and engaged vacuum
pick up caps was surface inounted on a PCB in an IR conveyor oven in
which the solder curve shown in Fig. 12 was used. After the receptacles
were fixed to the PCB’s by solder reflow, the PCB’s were inverted and
again conveyed through the IR oven. In an inverted position, it was
found that both of the vacuum pick up caps of this invention (Figs. 1
and 10b) continued to be securely retained in the receptacle while
several of the prior art vacuum pick up caps (Fig. 10a) became

disengaged.
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Preferably the width of the receptacle will be from .010 inch to
.100 inch. Preferably the lateral projection in the first preferred
embodiment. (X in Fig. 3) will extend laterally from .001 inch to .010
inch. Preferably the difference in maximum and minimum projection
width in the second preferred embodiment (difference between W3 and
Wa in Fig. 10b) will be from .001 inch to .010 inch. |

It will be appreciated that a vacuum pick up cap has been
described which remains securely engaged with a receptacle during and
after heating in an IR conveyor oven and which does not tend to be
prematurely removed from the receptacle.

While the present invention has been described in connection with
the preferred embodiments of the various figures, it is to be understood
that other similar embodiments may be used or modifications and
additions may be made to the described embodiment for performing the
same function of the present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single
embodiment, but rather construed in brcé.dth and scope in accordance

with the recitation of the appended claims.
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Claims
WHAT IS CLAIMED IS:
1. A cover for use in transporting a receptacle by vacuum suction,

which receptacle comprises an insulative housing having spaced parallel
walls forming therebetween a medial slot and which receptacle supports
a plurality of conductive. contacts, said cover comprising an upper
section including a top surface, an elongated projection haviﬁg opposed
lateral sides with a width between said lateral sides and a terminal edge
and extending downwardly from the cover to engage said receptacle in
said slot and there being means for increasing the width of the projection

adjacent the terminal edge of said projection.

2. The cover of claim 1 wherein the means for increasing the width of
the projection adjacent the terminal edge comprises at least one lateral

projection.

3. - The cover of claim 1 wherein the means for increasing the width of
the projection adjacent the terminal edge comprise a pair of opposed

lateral projections.

4. . The cover of claim 3 wherein the lateral projections each have a

length of from .001 inches to .010 inches.

* c L M S * )
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S. The cover of claim 4 wherein the overall width of the projection

adjacent the terminal edge is from .010 inches to .100 inches.

6. The cover of claim 4 wherein the projections comprise opposed

eclongated ridges.

7. The cover of claim 1 wherein the projection has from the cover
toward the lower terminal edge outwardly diverging lateral sides and the
width of the projection adjacent the terminal end is increased by said

outwardly diverging lateral sides.

8. The cover of claim 7 wherein the width of the projection adjacent
the lower terminal edge with said projection is from about .010 inches to

about .100 inches.

9. The cover of claim 8 wherein the width of the projection adjacent
the power terminal edge is about .001 inch to about .010 inch more than

the width of the projection adjacent the cover.

10. The cover of claim 1 wherein opposed resilient conductive contacts
in the receptacle bear against the lateral sides of the elongated projection

at contact point.

11. The cover of claim 10 wherein the width of the projection is
increased between the contact point and the terminal edge of the

projection.

* [ L M s *
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12. A cover for use in transporting a receptacle by vacuum suction,
which receptacle comprises an insulative housing having spaced parallel
walls forming there between a medial slot and which support a plurality
of conductive contacts, said cover comprising an upper section including
a surrate top surface, an elongated projection having a width and a
terminal edge and extending downwardly from the cover to engage said
receptacle out said slot and there being means for increasing retentive

force between the projection and the receptacle.

13. The cover of claim 12 wherein the means for increasing retentive

force comprises at least one lateral projection.

14. The cover of claim 12 wherein the means for increasing retentive

force comprises a pair of opposed lateral projections.

15. The cover of claim 14 wherein the lateral projections each have a

length of from .001 inches to .010 inches.

16. The cover of claim 15 wherein the overall width of the projection

adjacent the terminal edge is from .010 inches to .100 inches.

17. The cover of claim 12 wherein the projection has from the cover
toward the lower terminal edge outwardly diverging lateral sides and the
width of the projection adjacent the terminal end is increased by said

outwardly diverging lateral sides.

S

T
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18. The cover of claim 17 wherein the width of the projection adjacent
the lower terminal edge with said projection is from about .010 inches to

about .100 inches.

19. The cover of claim 18 wherein the width of the projection adjacent
the lower terminal edge is about .001 inch to about .010 inch more than

the width of the projection adjacent the cover.

20. The cover of claim 12 wherein opposed resilient conductive
contacts in the receptacle bear against the lateral sides of the elongated

projection at contact point.

21. The cover of claim 20 wherein the width of the projection is
increased between the contact point and the terminal edge of the-

projection.

* [ L M S *



