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VACUUM PICK-UP DEVICE FOR HEADER CONNECTOR 

Background of Invention 

1. Field of the Invention: The present invention relates to electrical connectors 

and more particularly to devices used in the assembly of electrical connectors. 

2. Brief Description of the Prior Developments: Electronic components are often 

manipulated for positioning on electrical apparatus as for example a printed wiring 

board by means of vacuum suction nozzles. A problem with the use of such vacuum 

suction nozzles, however, exists with regard to their use with headers since the 

upward extending pin array on such headers presents no surface on which the 

vacuum suction nozzle can engage the device. 

To solve this problem it has been suggested, for example, in U.S'. Patent No. 

5,242,311 that a cover having a flat upward facing surface.be positioned over and 

engaged with the pin array to enable a vacuum nozzle to pick up the header. While 

such an ~rrangement would appear to provide efficiencies in the manipulation of 

headers by vacuum suction means, it has been observed that it may by difficult to 

always correctly center the header. 

Further, it would appear that such arrangements may require covers which 

would be particularly adapted for use with particular pin arrays. Thus, it might be 

necessary for a manufacturer wor~ing with a number of different pin arrays to maintain 

supplies of a number of sizes of covers. 

There is, therefore, a need for a vacuum pick-up header cover which can easily 

be centered on a header. There is also a need for such a cover which resists sliding 

off the header. There is a further need for such a cover which is adapted for use with 

a variety of pin arrays. 
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Summary of the Invention 

The present invention comprises a cover for use in transporting headers by 

vacuum suction means. This cover includes a top section with a flat upwardly facing· 

surface adapted for engagement by a vacuum nozzle. Extending downwardly fro"'.l this 

top section are a plurality of parallel longitudinally extending ridges. Between these 

ridges are grooves which are adapted in.dimension to engage rows of pins in a pin 

array on the header. At strategically positioned points there are transversely 

extending webs across these grooves which abut pins in each of these rows and 

enable the cover to be centered on the array and which prevent the header from being 

longitudinally displaced with regard to the cover. The webs are also positioned in C 

such a way so that the cover may ordinarily be adapted for use on more than one type 

of pin array. Also·encompassed within this invention is a method for transporting a 

header in which the cover is superimposed over, engaged with the header, prevented 

from being laterally displaced and engaged with vacuum suction means. 

Brief Description of the Drawings 

The vacuum suction header cover of the present invention is further described 

with reference to the accompanying drawings in which: 

Fig. 1 A is a perspective view of a preferred embodiment of the cover of the 

present invention and a header in a disengaged relation; 

Fig. 1 B is a perspective view of the cover and header shown in Fig. 1A in 

engaged relation; 

Fig. 2 is a longitudinal cross sectional view of a cover of the present invention 

engaged with the header; 

Fig. 3 is an end view of the cover and header assembly shown in Fig. 2; 

Fig. 4 is a cross sectional view of the cover and header assembly taken through 

line IV - IV in Fig. 3; 

Fig. 5 is a cut away longitudinal vertical cross sectional view of the cover shown 

in Figs. 2-4 engaged with a header with a different pin array; 
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Fig. 6 is a horizontal cross sectional view of the cover and header assembly 

taken through line VI - VI in Fig. 5; 

Fig. ~ is an end view of the cover and header assembly from line VII - VII in Fig. 

6; 

Fig. 8 is a cut away longitudinal vertical cross sectional view of the cover shown 

in Figs. 2-4 engaged with a header with a still different pin array; 

Fig. 9 is an end view of the cover and header assembly shown from line IX - IX 

in Fig 10; 

Fig. 10 is a horizontal cross sectional view of the cover and header assembly 

taken through line X-X in Fig. 8; 

Fig. 11 is a cross sectional view similar to Fig. 3 showing a cover representing 

another preferred embodiment of the present invention engaged with a header; 

Fig. 12 is a cross sectional view similar to Fig. 3 showing a cover representing 

still another preferred embodiment of the present invention engaged with a 

header; and 

Fig. 13 is another cross sectional view similar to Fig. 3 of the cover shown in 

Fig. 12 showing that cover engaged with a different header. 

Detailed Description of the Preferred Embodiments 

Referring to Figs. 1A through 4, a header is generally shown at numeral 10. 

This header includes dielectric housing 12, terminals shown generally at numeral 14 

which terminals have a tail portion generally at 16 and a pin array generally at 18. 

This pin array includes rows 20 and 22 and in row 20 there are end pins at 24 and 26 

and medial pin 27. In row 22 there are end pins 28 and 30 and medial pin 31. In each 

row there are plurality of pin positions as at 32 which is either a position which 

contains a pin or an empty position with room to accommodate a pin. In addition to the 

pins over which the cover is superimposed, it will be understood that there may be 

other pins as at 33, 34 and 35. It will also be seen that there is a dimension pin size T 

which is the width or diameter of a pin; pitch P which is the distance between 

corresponding positions in two alternately positioned pins in a row; row displacement 
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R which is the distance between the center lines of two adjacent rows; W which is 

preferred maximum web thickness and Gwhich is slot width. The cover is shown 

generally at numeral 36. It has an upper section 38 with a smooth top surface 40-.-­

Extending downwardly from the upper section are longitudinal ridges 42, 44 and 46 

which terminate respectively in foot 48, foot 50-and foot 52. Between these ridges 

there are formed grooves 54 and 56. These grooves havaa width G which will be 

approximately equal to pin thickness T-so as to be able to receive and engage the 

pins. The covers have ends 58 and 60. Extending transversely across each of-these 

grooves from one of the ends there are webs 62 and 64. Altflough these webs extend 

completely across the groove, it will be appreciated that it will also be possible to use • 

transverse members which project into the groove but do not completely extend across 

it. In particular, it is believed that a pair of transverse members wruch extend toward 

each other across the groove but do not join would usefully be employed. !twill be 

observed that because of the-positioning of these webs, the webs 62 and 64 

respectively abut the inner side of end pin 24 in row 20 and of end pin 30 in row 22. 

The two medial pins 27 and 31 will also be positioned under the cover. 

From Figs. 2~7 it will be seen that certain preferred means of practicing the 

present invention may be used when a cover is _to be employed in a centered position 

on a symmetrical header. That is, the grooves will hold an odd number of pin 

positions. For example, on the embodiments shown in both Figs. -2-4 and Figs 5-7, 

there are nine pin positions illustrated by numera~s 1-9 in both grooves 54 and-85. It 

will be understood that grooves-56 and 93 also have nine similarly positioned pin 

positions although they are not numbered. --As is shown in Fig 3, when there are an 

odd number of pins in a groove the webs may be advantageously positioned so that 

each of them abuts the inner sides-ot_one of the end pins. For-example, in Fig 3 web 

62 abuts the inner side of pin 24, and web 64--abuts the inner side of pin 30.-- As is 

shown in Fig. 6, when there are even number of pins in a groove the webs may be 

advantageously positioned so that each -of them abuts the outer side of one of the end 
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pins. For example, in Fig. 6 web 62 abuts the outer side of pin 80, and web 64 abuts 

the outer side of pin 90. 

Referring to Figs. 5 through 7, the cover is shown in use with another header 

shown generally at numeral 70. This header includes dielectric housing 72 and pin 

. rows shown generally at numerals 7 4 and 76. Pin row 7 4 includes pins 78, 80, 82 and 

84, and pins 80 and 82 are in grooves 85. Pin row 7 4 includes pins 86, 88, 90 and 92 

and pins 88 and 90 are in groove 93. In this situation the cover is superimposed over 

pins 80, 82, 88 and 90. The two webs 62 and 64 abut respectively the outer edges of 

pins 80 and 90. 

Referring to Figs. 8 through 10, the cover is shown in use with another header 

having a different pin array and shown generally at numeral 94. This header includes 

dielectric housing 96 and pin rows shown generally at numerals 100 and 102. Pin row 

100 is made up of relatively closely spaced pins 104, 106, 108, 110, 112, 114 and 

116. Pin row 102 is made up of other relatively closely spaced pins 116, 118, 120, 

122, 124, 126 and 128. In this situation the cover is superimposed over pins 106, 108, 

110, 112, 118, 120, 122, 124 and 126. The web 62 abuts the inner edge of pin 104 

and the outer edge of pin 106. Web 64 abuts the inner edge of pin 126 and the outer 

edge of pin 124. Thus, it will be appreciated that this common web position serves to 

secure the pin array shown in all of the different headers illustrated above. 

It has been found that preferred values of maximum preferred web thickness 

and web spacing can be calculated from the following formulae. Where, as is 

explained above, P is pitch and T is pin size, maximum preferred web thickness W 

may be calculated from the following equation (1). 

W= 1/2 P-T (1) 

Web spacing may then be calculated from the following equation (2) where n is any 

positive integer, but which ordinarily is from 1 to __ _ 

D = nP-T-W (2) 

It will be appreciated that by using different integers for n in equation (2) for 

different pin arrays, it will often be possible to determine a value of D for several 
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different pin arrays that will be suitable for several different pin arrays. By selecting a 

value for W which would also be appropriate for several pin arrays, it will thus be 

possible to design covers which are suitable for use with a variety of headers. 

Referring to Fig. 11, it will be seen that in this embodiment the cover is engaged 

. with a header shown generally at numeral 130 which is made up of a dielectric 

housing 132 and which has pin rows 134 and 136. Pin row 134 is made up of pins 

138, 140, 142, 14_4 and 146. Pin row 136 is made up of pins 148, 150, 152, 154 and 

156. The cover shown generally at numeral 158 includes a groove 160 having a 

transverse web 162. This cover also includes a wide groove 164 which has a wide 

web 166. In this arrangement web 162 abuts the inner side of pin 140 and web 166 f 
abuts the inner side of pin 154. It will be appreciated, however, that this arrangement 

would also accommodate a pin array having a different row spacing. For example, if 

row 138 included pins having positions at 148' , 150', 152', 154' and 156', pin 154' 

would still be engaged by web 166 and pins 150' and 152' would still be positioned 

within wide groove 164. 

Referring to Figs. 12 and 13, still another way in which a single cover can 

accommodate multiple pin arrays is illustrated. Referring particularly to Fig. 12, there 

is a header shown generally at numeral 168. This header includes dielectric housing 

170 and has three pin rows shown generally at 172, 17 4 and 176. Pin row 172 

includes pins 178, 180, 182, 184 and 186. Pin row 174 includes pins 188, 190, 192, 

194 and 196. Pin row 176 includes pins 198, 200, 202, 204 and 206. The cover 

shown at numeral 208 includes an edge groove 210 which has a transverse web 212. 

The cover also includes a medial groove 214 which has two transverse webs 216 and 

218. There is another edge groove 220 which has a transverse web 222. In this 

arrangement pins 180, 182 and· 184 are within groove 21 O and the inside of pin 180 

abuts web 212. Pins 190, 192 and 194 are within groove 214 and web 216 abuts the 

inside of pin 190 and web 218 abuts the inside of pin 194. Referring particularly to 

Fig. 13, it will be seen that the same cover 208 can be used to engage a one row pin 

array as well as the three row pin array shown in Fig. 12. In the arrangement shown in 
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Fig. 13 there is a header shown generally at 224 which includes dielectric housing 226 

and a single pin row shown generally at 228. This pin row includes pins 230, 232, 

234, 236 and 238. The end grooves of the cover 210 and 220 and their webs 

respectively 212 and 222 engage no pins. The medial groove, however, retains the 

pins 232, 234 and 236 and the webs 224 and 226 abut against pins 232 and 236 

respectively on the inner sides of those pins 

It will be appreciated that a vacuum pick-up header cover has been described 

which can be easily centered on a header, which resists sliding off the header and 

which is adapted for use with a variety of pin arrays. 

While the present invention has been described in connection with the 

preferred embodiments of the va_rious 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 breadth and scope in accordance with 

the recitation of the appended claims. 
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1. A cover for use in transporting headers by vacuum suction, which headers 

comprise a dielectric housing, terminals mounted on the housing and pins arranged in 

an array comprising a plurality of rows, said cover comprising an upper section 

including a smooth top surface, a plurality of generally parallel longitudinal ridges 

extending downwardly from the top section and a groove interposed between adjacent 

ridges and said ridges and grooves being positioned so that one of said rows of pins is 

engageable in each of said grooves and a transverse member extends across at least 

a part of one of the grooves. 

2. The cover of claim 1 wherein transverse members extend transversely across at 

least a part of each of the grooves. 

3. The cover of claim 1 wherein a transverse member extends completely across 

at least one of the grooves. 

4. The cover of claim 1 wherein the transverse member facilitates centering the 

cover over the header. 

5. The cover of claim 1 wherein in the groove containing the transverse member 

there are a plurality of pin receiving positions and in each row there are a pair of 

opposed end pins occupying pin receiving positions further outward than any other 

pins in each of said rows. 

6. The cover of claim 1 wherein there are an odd member of pin positions in the 

groove in which the transverse member is positioned. 

111111111111111111111111111111 
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7. The cover of claim 6 wherein in the row of pins engaging the groove in which 

the web member is positioned there are an odd number of pins and the end pins have 

inner and outer sides and one of said end pins abuts the web member on its inner 

side. 

8. The cover of claim 6 wherein in the row of pins engaging the groove in which 

the transverse member is positioned there are an even number of pins and the end 

pins have inner and outer sides and one of said end pins abuts the transverse member 

on its outer side. 

9. The cover of claim 2 wherein the transverse member has a maximum preferred 

web thickness W and pins in the header have a pin size T and a pitch P and maximum 

preferred web thickness W is calculated from the following equation (1) 

W= 1/2 P-T (1) 

10. The cover of claim 8 wherein webs are separated by a longitudinal web spacing 

D calculated from the following equation (2) wherein n is a positive integer 

D = nP-T-W (2) 

. ' .. ,. 
11. The cover of claim 9 wherein n is from about ·1 to about 6. 

12. The cover of claim 2 wherein the pin array has a row spacing dimension R and 

at least one of the grooves is sufficiently wide to accommodate a pin array having a 

different row spacing dimension. 

13. The cover of claim 2 wherein the pin array includes one or more rows of pins 

and the grooves are arranged to accommodate pin arrays having different numbers of . 

rows. 

. 111111111111111111111111111111 
* C L M S * 
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14. In combination a header comprising a dielectric housing, terminals, mounted on 

the housing and pins extending vertically therefrom and a cover comprising an upper 

section including a smooth surface adapted to be engaged by vacuum and being 

vertically superimposed over said header and structural means for preventing said 

cover from being laterally displaced from said header. 

15. The combination header and cover of claim 14 wherein the cover engages the 

pins of the eover. 

16. The combination header and cover of claim 15 wherein at least some of the 

pins are engaged by at least one groove in the cover. 

17. The combination header and cover of claim 16 wherein transverse 

displacement of the cover is prevented by means of a transverse member in the 

groove. 

18. A method for transporting a header comprising a dielectric housing, terminals 

mounted on the housing and pins extending vertically therefrom comprising the steps 

of vertically superimposing a cover having an upper section including a smooth 

surface over the header, engaging the cover with the header, providing means for 

preventing the cover from being laterally displaced from the header and engaging the 

smooth surface of the cover with vacuum suction means. 

19. The method of claim 18 wherein the cover engages the pins of the cover. 

20. Th-::: method of claim 19 wherein at least some of the pins are engaged by at 

least one groove in the cover. ··-·--·-·-· ··-----'- ----·---

111111111111111111111111111111 
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21. The method of claim 20 wherein transverse displacement of the cover is 

prevented by means of a transverse member in the groove. 

11111111111111 11111 1111111 1111 
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