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PICK UP COVER FOR USE IN TRANSPORTING ELECTRICAL HEADERS

Background of the Invention

1. Field of the Invention: The present invention relates to electrical connectors
and more particularly to devices used in manipulating and transporting such
connectors during the assembly of electrical and electronic products
2. Brlef Description of Prior Developments: Electronic components are often
manipulated and transported for positioning on electrical apparatus as, for example,
on a printed wiring board by means of vacuum suction nozzles. In the case of
electrical headers, vacuum pick up is typically facilitated by means of caps or covers
which have a flat upper surface and a lower surface from which projections extend
downwardly to engage the pins extending from the hodsing of the header.

A problem, however, exists with this method of vacuum pick up in that a variety
of pin érrays are in common use in electrical headers, and one 'particular vacuum pick
up cover may be well adapted to engage only one or a small number of the variety of

arrays in use. A manufacturer will, therefore, often have to keep a variety of vacuum

' pick up covers in stock if he wishes to be assured of having an appropriate type of

vacuum pick up cover for each of the headers with which he may be working.

A need, therefore, exists for a vacuum pick up cover which may be effectively
used on a variety of pin arrays.

| Summary of the Invention

The pick up cover of the present invention is used for manipulating
components, particularly electrical headers, during the assembly of electrical and
electronic devices. This cover has an upper section from which a substantially
continuous wall member extends downwardly. This wall member has an open terminal
end to allow it to serve as a pin engagement means. At one axial 'position it is adapted

to engage a particular pin array. It may then be pivoted on its vertical axis to a second

axial position to allow it to engage a second, different pin array
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In a particular preferred arrangement, the pin engagement means will be

comprised of an outer wall and a concentric inner wall which are separated by a
concentric groove. In one axial position, pins in a particular array will be engaged by
the outer peripheral side of the inner wall. In a second axial position, pins knay be
engaged by an inner side of the outer wall to allow the same cover to engage a
second pin array. In still another preferred arrangement, one of the pin engagement
means: described above would be combined with an upper section which has an upper
surface having a medial recess. This medial recess would serve as a position for
disengaging the pick up cover after its manufacture by injection molding.

Also encompassed within the invention is a method for employing a pick up -
cover for use in trahsporting electrical headers when the cover comprises an upper
section having a central axis and a top surface and inner and outer generally
concentric wall m_embers extending downwardly in spaced relation from the upper
section such that a concentric groove is formed between said v((all members. The
header would be comprised of a dielectric housing having pins arranged in an array
comprising at least a pair of generally parallel longitudinal rows of pins. This method
comprises the steps of pivoting the cap about its central axis by an appropriate
angular amount Qntil at least one of the pins in each of the pair of rows in the header
array is aligned with the groove formed between the wall members. The cover is then
moved to engage said alighed pins with said groove and a force is then expected on
the upper section of the cover to transport the engaged-cover and header. In this
method the cover would also be engageable with a second heager having pins
arrangéd in a different array from said first header and which comprises at Ieaét a
second pair of longitudinal rows of pins. The cover would be pivoted about its central
axis by an appropriate second angular amount until at least one of the pins in each of
said second pair of rows is aligned with the groove formed between the wall members.

Ordinarily the force applied to the upper section would be a vacuum applied to the
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smooth top surface of the upper section, but other equivalent means of providing a
lifting force on the upper section could also be used.
Brief Description of the Drawings
The pick up cover of the present invention is further described with reference to
the accompanying drawings in which:
Fig. 1 is a top plan view of a preferred embodiment of the pick up cover of the
present mvent:on
Fig. 2 is a side elevational view of the pick up cover shown in Fig. 1;
Fig. 3 is a bottom plan view of the pick dp cover shown in Fig. 1;
Fig. 4 is a top plan view of a second preferred embodiment of the pick up cover
of the present invention;
Fig. 5 is a side elevational view of the pick up cover shown in Fig. 4;
Fig. 6 is a bottom plan view of the pick up cover shown in Fig. 4;
F ig. 7 is a top plan view of the pick up cover shown in Fi'g. 4 in use with a
header having a particular pin array;
Fig. 8 is a top plan view of the pick up cover shown in Fig. 4 in use with a
different header having a different array;
Fig. 9 is a top plan view. 'o.f a third preferred embodiment of the pick up cover of
the present invention;
Fig. 10 is a side elevational view of the pick up cover shown in Fig. S; and

Fig. 11 is a bottom plan view of the pick up cover shown in Fig. 9.

Description of the Preferred Embodim_ents

Referring to F_igs. 1 - 3, the cover is shown generally at numeral 10. The cover

~ includes an upper section 12 which has a smooth top surface 14 and a lower surface

16 from which there projects a pin engagement structure shown generally at numeral
17 in the form of a substantially continuous walil 18. This wall is preferably, though not
essentially, rectangular and it has opposed end walls 20 and 22 and opposed side

walls 24 and 26. This continuous wall also includes an inner peripheral side 28 and
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an odter peripheral 30. The ubper section has an octangular peripheral side shown
generally at numeral 32 which is made up of sides 34, 36, 38 40, 42, 44, 46 and
48. There are corners 50 and 51; 52 and 5§3; 54 and 55; and 56 and 57 respectively
in the outer and inner peripheral sides of the continuous wall which are adjacent to
alternate sides of the octangular peripheral side of the upper section. The operation
of this cover will be apparent from the description of second embodiment, but
genera:lly a variety of pin arrays may be engaged by means of either the inner
peripheral side or the outer peripheral side of the continuous wall.

Referring to Figs. 4 - 6, a second preferred embodiment of the cover is shown
generally at numeral 58. This cover includes an upper section 60 which has a smooth
top surface 62 and a lower surface 64 from which a pin engagement structure shown
generally at numeral 65 extends. :This pin engagement structure is comprised of an
outer wall 66 and an inner wall 68 or other medial support means which is concentric
with the outer wall. Between the inner and outer wall there is _a. medial groove 70. The
outer wall includes an inner peripheral side 72 and an outer peripheral side 74.
Likewise, the inner wall includes an inner peripheral side 76 and an outer peripheral
side 78. The outer yvall is also preferably, although not essentially, rectangular and it
includes opposed end walls 80 and 82 and opposed side walls 84 and 86. The outer
wall also has corners 88 and 89; 90 and 91; 92 and 93; and 94 and 95 respectively
on its outer and inner peripheral sides. The inner wall also has opposed end walls 96
and 98 and opposed side walls 100 and 102 as well as corners 104, 106, 108 and

110. The upper section 60 has an octangular peripheral edge 112 which is comprised

- of sides 114, 116, 118, 120, 122, 124, 12_6 and 128. The corners of the outer

wall are positioned so that they are adjacent alternate sides of the octangular
peripheral edge of the upper section. Similarly, the corners of the inner 'peripheral

side are lined with the corners of the outer peripheral side and alternate sides of the

octangular periphe_rgl edge of the upper section. ST
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Referring to Fig. 7, the cover shown in Figs. 4-6 is shown in use with a .
particular header shown generally at numeral 130. This header is comprlsed of an
insulative housing 132 from which pins as at 134, 136, 138 and 140 extend
vertically. These pins have, respectively, horizontal extensions 142, 144, 146 and

148. The pins are square and have corners as at 150 and sides as at 152. The cover

fits over these pins so that the corners of the pins abut inner corners of the inner

periph;aral side of the outer wall. Sides of the pins also abut sides of the outer wall.

In Fig. 8 the same cover is shown in use on a different header shown generaliy
at numeral 154. This header has an insulated housing 156 and a different pin array
with pins as at 158, 159, 160, 161, 162 and 164. These pins have respectively
horizontal extensions 165, 166, 167, 168, 170 and 172. The pins are cross
sectionally square and have sides as at 174 and corners as at 176. It will be
appreciated that the pin array used in header 154 is different from the pin array used
in header 130 (Fig. 7). The same cover is able to engage this &ifferent pin array by
virtue of the fact that the cover is rotated 45 degrees on its vertical axis 178. Thus the
corners 104 and 108 of the-ir-iszwall abut sides of p:n5:160.and 161. The outer
peripheral side 74 of the outer wall 66 also abuts corners of pins 1568, 159, 162 and
164.

Referring the Figs. 8-11, the cover is shown generally at numeral 180. The
cdver includes an upper section 182 which has a top surface 184 and a lower surface
186 from which there projects a pin engagement structure generally at numeral 188 in
the form of a substantially continuous wall 190. This wall is preferably, though not
essentially, rectangular, and it has opposed end walls 192 and 194 and opposed side
walls 196 and 198. This continuous wall also includes an inner peripheral side 200
and an outer peripheral 202. The upper section has an octangular peripheral sidé
shown generally at numeral 204 which is made up of sides 206, 208, 210, 212, 214,
216, 218 and 220. There are corners 222 and 224; 226 and 228; 230 and 232; and

234 and 236 respectively in the outer and inner peripheral sides of the continuous wall
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which are adjacent to alternate sides of the octangular peripheral side of the upper
section. On the top surface of the upper section there is also a recess 238 surrounded
by a smooth area 240. The vertical axis 242 of the cover passes through the center of
this recess. This recess will be formed in the conventional injection moiding
procedure. The operation of this cover will be apparent from the description of
second embodiment, but generally a variety of pin arrays may be engaged by means
of elther the inner peripheral sade or the outer perlpheral side of the continuous wall.

It will be appreciated that a pick up cover has been described which allow the

same cover to be used to engage a plurality of different pin arrays by merely pivoting

that pick up cover on its vertical axis. By using such a pick up cover, a manufacturer

of electrical or electronic devices may efficiently and economically transport and
manipulate components being in place on a printed' wiring board with only one or a
small number of pick up covers rather than with separate pick up covers for each
differeﬁt type of header array. |

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 peiferming 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 breadth and scope in accordance with

the recitation of the appended claims.

//
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WHAT IS CLAIMED IS:

1. A cover for use in transporting an electrical header, which header comprises a
dielectric housing..z.éllzmd pins extending from said housing and said pins being arranged
in an array comprising at least two generally parallel longitudinal rows of pins, said
cover éomprising an upper section including a top surface and inner and outer
generally concentric wall members extending axially in spaced concentric relation from
the upper sectidn and in opposed relation to said top surface such that a generally
concentric groove is formed between said inner and outer wall members and said wall
members and groove are positioned so that at least one pin in each of said rows of

.pins in the header is engageable in said groo\re.

2. The cover of claim 1 wherein the cover includes a smooth surface for

engagement by a vacuum pick up nozzle is transported by vacuum suction.

3. The cover of claim 2 wherein the entire top surface of the cover is smooth.

4, The cover of claim 1 wherein the outer wall has outer and inner peripheral sides

which are spaced so that a plurality of pins on the header are engageable by the cover

at the inner peripheral side of the outer wall.

5. The cover i claim 4 wherein the outer wall has a plurality of corners and the

corners are located so that pins are engaged by at least some of said corners.

6. The cover of claim 5 wherein the outer wali is rectangular and has opposed

longitudinal sides and opposed transverse sides.
This Sheet Has Been Replaced
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7. The cover of claim 6 wherein four pins are positioned to be engaged at corners -

interposed between adjacent sides.

8. The cover of claim 7 wherein the longitudinal sides of the cap are generally

parailel to the longitudinal rows of pins.

9. -The cover of claim 8 wherein the pins are square pins having corners and are

positioned so that one of the pin covers abuts one of the corners of the outer walls.

10.  The cover of claim 9 wherein the upper section of the cover is octangular

having peripheral sides and the outer peripheral side of the outer wall has corners and

‘'said comers are medially adjacent alternate peripheral sides of the octangular upper

section.

11.  The cover of claim 6 wherein the inner.wall is rectangular and has opposed
longitudinal sides which are generally parallel to the longitudinal sides of the outer

wall.

12.  The cover of claim 11 wherein the inner wall has opposed transverse sides |

which are generally parallel to tﬁe transverse sides of the outer wall.

13.  The cover of claim 12 wherein the inner wall has outér and inner peripheral
sides and the pins on the header are positioned to be engageable by the outer

peripheral side of said inner wall.

14.  The cover of claim 13 wherein the inner wall has a plurality of corners and pins
—

are engaged by at least some of the corners. —
' et Has Been Replaced
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15.  The cover of claim 14 wherein two pins are engaged at opposed corners of the

inner wall.

16.  The cover of claims 15 wherein the longitudinal sides of the inner wall intersect

the longitudinal rows of pins by angles of about 45 degrees.

17.  The cover of claim 16 wherein a plurality of pins are engaged by the outer

peripheral sides of the outer wall.

18. The cover of claim 17 whérein the pins are cross sectionally square and have

corners and sides and the corner of the inner peripheral wall abuts sides of the pins.

19. The cover of claim 18 wherein corners of the pins a_but the outer peripheral side

of the outer wall. °

20. The cover of claim 17 wherein the upper section of the cover is octangular
having peripheral sides and the outer peripheral side of the outer wall has corners and
said corners are medially adjacent alternate peripheral sides of the octangular upper

section.

21. A vacuum pickup cover for use in manipulating components during assembly of
electronic devices comprising an upper section and a substantiglly continuous wall
member depending from the upper section and having an open terminal end.

22.  The pickup cover of claim 21 wherein the wall member is rectangular.

23. The pickup cover of 'claim 21 wherein there is a medial support meéns inside

the wall member.
This Sheet Has Been Replaced
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24. .The vacuum pickup cover of claim 23 which is adapted to engage an electrical
header having a first pin array by its wall member in a first axial position and which is
adapted to engage an electrical header having a second pin array by its medial

support means in a second axial position.

25. A pickup cover for use in manipulating any one of a plurality of electrical
headers each of which héaders has a housing and pins arranged in either a first pin
array or a second pin array wherein said cover comprises an upper section having a
first pin engagement means whlch is engageable with the first pin array when the
cover is in a first angular posntlon and a second pin engagement means which is

engageable with the second pin array when the cover is in a second angular position.
.I_\

. ’ |
26. '.I'he cover of claim 25 which is a vécuum pickup cap. ‘ ”!,l"cl m,!’ ,"” ”m ” lm
..! M H *
27.  The cover of claim 26 v#erein the upper sectici+has-a smooth upper side.

28. The cover of claim 27 wherein the upper section has a lower side from which

the first and second pin engagement means depend.

29.  The cover of claim 1 wherein there is a central recess in the top surface of the

upper surface.

30. A method for-employing a pick up cover for use in transporting electrical
headers, said cover comprising an upper section having a central axis and a top
surface and inner and outer generally concentric wall members extending in spaced
relation from the upper section and in opposed relation to said top surface such that a

concentric groove is formed between said wall members, and said header comprising
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a dielectric housing having pins arranged in an array comprising at least a pair of
generally parallel longitudinal rows of pins, said method comprising the steps of
pivoting the cover about its central axis by a first angular amount until at least one of
the pins in each of said pair of rows is aligned with the groove formed between the wall
members, then moving said cover to engage said aligned pins with said groove and
then exerting a force on the upper section of the cover to transport the engaged cover

and heéder.

31.  The method of claim 30 wherein the cover is engageable with a second header
having pins arranged in a different array from said first header and comprising at least

a second pair of longitudinal rows of pins by pivoting the cap about its central axis by a

second angular amount different from said first angular amount until at least one of the

pins in each of said second pair of rows is aligned with the groove formed between the

~ wall members.

32.  The method of claim 30 wherein the force exerted on the upper section results

from a vacuum applied to the top surface. \
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