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Fnvention 5 The present invention relates genefrally to a jig for nounting a
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Background of the Invention

The present invention relates generally to a jig
for mounting a plurality of electrical connectors to be used
for connecting a pair of printed circuit boards.

Conventionally, electrical connections between a
first printed circuit board (motherboard) and another
printed circuit board (daughterboard) may be established

through the use of electrical connectors.

In the past, one

receptacle or female connector has been mounted on one
printed circuit board, and an electrical plug or male

connector is mounted on the other printed circuit board.

By

mating and connecting the female connector receptacle and
the plug male connector with each other, electrical
communication between the respective printed circuit boards

is established.

However, in the recent years, the number of -

required terminals or circuits is increasing due to the
desire for down-sizing, reduction of weight of the
electronic equipment and for higher performance.
Accordingly, it now has become necessary on frequent
occasions to mount a plurality of electrical connectors on
each of the printed circuit boards.

When a plurality of electrical connectors are to
be mounted on the surface of one of the printed circuit
boards, it is important to be able to precisely position the
respective connectors which are to be mounted to the same

circuit board relative to each other.
precisely positioned, the subsequent engagement between the
electrical female connector receptacles and the electrical

Moreover,

plug male connectors becomeéldifficulf.
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receptacle or femal e connector has been nounted on one printed circuit
board, and an electrical plug or nale 15 connector i s nounted on the
other printed circuit board. By mating and connecti ng the Eﬁ&e connect or
receptacle and the plug nal e connector with each ot her, ?

communi cati on between the respectlve printed circuit boards |s establlshed

However, in tg&idé¥*¥51d§a5§ th er ELPOEE 1 96 89nnec£8£§'£ﬁé Eﬁé”bﬂﬂbﬁl@é

CII’CUItS is increasin desire, for down- SIZIn

wei ght of tfm?ﬂﬂ?hﬁr?ﬁﬁQP%&uP?ﬁﬁﬁﬁ Emdwkb?hhFBﬂ%raB%rFBrhﬁn§8 ﬁﬁearﬂﬁﬁﬂty
|t now has besd i SETREd YeONthé caKeaht OERES] 6661d0rasult Anptheakatjuet

el ectrical C%ﬂ?%%ﬁgfgte circuits which should have been completed.

5 Various methods have been employed in the past to
avoid such problems. One such prior method for positioning
of the connectors is by setting a guide block which is
designed tb accommodate the connectors therein on the
printed circuit board as is disclosed in Japanese Unexamined

10 Patent Publication (Kokai) No. Heisei 5-47443. Another
method connects two connectors by means of a bridge for
fixing the relative portions of the connectors as is
disclosed in 0.5 mm Pitch Multi-Pole Board-to-Board
Connector, Electronics Mounting Technology, Vol. 10, No. 10,

15 pp. 72-73. '

Another known method is to restrict the relative
positions of a plurality of connectors by employing a jig
having cavities to externally engage with the connectors is
disclosed in Japanese Unexamined Patent Publication No. 5-

20 135835. '

Among the prior art set forth above, the methods
employing the guide block or the-bridge have a problem of
consuming spacial volume on the circuit board that might
otherwise have a functional use because the guide block or

25 the bridge is mounted on the printed circuit board together
with the connectors. On the other hand, in the case of the
aforementioned method employing the jig, because a part of
the jig is located outside of the connector, a space to
accommodate the extending part of the jig must be provided

30 during the mounting of the connector on the printed circuit
board. Therefore, similar to the former case, this method
still causes the waste and loss of what otherwise could be
functional volume or space on the circuit board.
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25 each of the printed circuit boards. Wien a plurality of electrical
tonnectors are to be nounted on the surface of one of the printed circuit
boards, it is inportant to be able to precisely position t ective
connectors which are to be nounted to the sane 30 ci rcub‘éﬂ%(%gfgdel ative
to each other. |If they are not precisely positioned, the subsequent
engagenent beguee ghgfekﬁétihGQ%tESHale connect or receptacles and the

el ectrical pFUU‘ﬁ%%‘ connectors pbecomnes difficult. _Mreogver,

In view of the aforementioned problems, f% is an

object of the present invention to provide a jig for,
mounting a connector which can mount a plurality of
5 connectors on a printed circuit board with high positioning
accuracy and without'sacrificing functional volume or space.
In one principal aspect of the invention a
plurality of electrical connectors are positioned for
mounting on a printed circuit board by providing a jig
10 having a perimeter and at least four posts spaced from each
other and positioned adjacent the perimeter of the jig. One
of the connectors is positioned over two of the spaced posts
so that the two spaced posts extend into at least one cavity
. in one of the connectors and engage the cavity to.position
15 and hold the connector on the jig and substantially at the
perimeter of the jig. Another of the connectors is
positioned over the other two spaced posts so that the other
two spaced posts extend into at least one cavity of that
connector and engage the cavity to position and hold the
20 last mentioned connector on the jig, substantially at the
perimeter of the jig and in a fixed predetermined
relationship to the first connector. Once the connectors
are mounted to the printed circuit board, the jig and posts
are removed from the connectors. _
25 In another principal aspect of the invention, the
posts frictionally engage the cavity of the connectors.
In still another principal aspect of the
invention, the posts deform to frictionally engage the
. cavity.
30 In still another principal aspect of the
invention, the jig includes at least two sets:- of posts.
Each of the sets of posts includes two pair of posts with
each pair and each post in each said set being spaced from
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2 der tails of the respective connectors and the circuits on the circuit
boards to which they are to be soldered m ght be msaligned to the extent
that could result in the failure to conplete circuits which sl d have

been conpleted. 5 Vari ous net hods have been gﬁ?@ | n the
past to avoid such problens One such prior nmethod for posi K %é}%ﬁ t he

connectors  HEREPOBACERe BRL 88 SR.AAP o ary Foo bty LESGAUTHA s 10
Unexami ned 10a1so BaS&ltuoBeldl rtoauoa.nnc(lld@kam)d rd@nflemmséno ey apritynaf Heer
met hod connecty, LR 6@INGEKOtReOBnEE S thle 2dMHelddrs  is positioned over
one of the sets of posts, and the other of the connectors is
5 positioned over the other of the sets of posts.

In still another principal aspect of the
invention, each of the posts in the last mentioned pairs of
posts is deformable both in the direction of the other posts
of the pair and the other pair of posts in the set.

10 In still another principal aspect of the
invention, the aforementioned fixed predetermined

relationship between the connectors may be in side by side

relationship.
In still another principal aspect of the
15 invention, at least one additional connector may be

positioned on the jig in end to end relationship to at least
one of the aforementioned connectors.

In still another principal aspect of the
invention, the connectors have a cavity within the connector

20 and each of the pair of posts is spaced from each other by a
distance substantially equal to the length of the cavity of
one of the connectors and one post of each pair is spaced
from the other post of each pair by a distance substantially
equal to the width of the cavity.

25 In still another principal aspect of the
invention, the aforementioned connectors have a perimeter,
and the posts are positioned within the maximum dimensions
of the perimeters of the connectors when the connectors'are
positioned on the posts.

30 . These and other objects, features and advantages
of the present invention will be more clearly understood
through a consideration of the following detailed
description.
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fixing the relative portions of the connectors as is disclosed in 0.5 nm
Pitch Multi-Pole Board-to-Board Connector, Electronics Munting Technol ogy,
Vol . 10, No. 10, 15 pp. 72-73. Another known nethod is ! trict the
rel ative positions of a plurality of connectors by enployi ? §I avi ng
cavities to externally engage with the connectors is discl panese
Unexam ned Patent Publlcgt on hb 28 . 135835. Anmong the prior art set
forth above, i H =tHe=g8rae~H ock or the bridge have a

pr obl em of consuni ng spmheapresént91nvenheon|waautbbo@MQQM$§pQﬂqure

fully from the detailed description given herebelow and from
the accompanying drawings of the preferred embodiment of the
5 invention which are for explanation and understanding of the <
invention only and not limiting thereof, and in which:
FIG. 1 is a perspective view of a first embodiment

of a connector mounting jig constructed according to the
principles of the present invention;

10 FIG. 2 is a perspective view of the first
embodiment of the connector mounting jig in use to position
a plurality of connectors for mounting to a circuit board;

FIG. 3 is a perspective view of a connector to be
mounted by the first embodiment of connector mounting jig,

15 and in which the connector is illustrated in an upright
condition; .

FIG. 4 is a perspective view of the connector
substantially as shown in FIG. 3 to be mounted by the first
embodiment of the connector mounting jig, but in which the

20 connector is in the upside down condition;

FIG. 5 is a perspective view of a second
embodiment of the connector mounting jig constructed
according to the principles of the invention; and

FIG. 6 is a perspective view of the second

25 embodiment of the connector mounting jig in use to position
a plurality of connectors for mounting to a circuit board.
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ot herwi se have a functional use because the guide block or 25 t he
bridge is nounted on the printed circuit board together with the
connectors. On the other hand, in the case of the aforenentioned nethod
enploying the jig, because a part of the jig is |located ou f. I he
connector, a space to accompdate the extending part of th ﬁ? 3%& be

provi ded 30 duyg i thg np ntbn of g excon ect%%son the printed circuit

board. Ther ef ?r ; hod still causes the
wast e and | oss of what Thaepwmesentoihstebtibnnwiildnkle ddsemssed space on the

circuit boarchereinafter in detail in terms of the preferred embodiments
and with reference to the accompanying drawings.

5 A first embodiment of a connector mounting jig 1 "
according to the present invention is shown in FIG. 1. The
connector mounting jig 1 has a base member 2 of generally
polygonal shape, and more preferably of rectangular shape as
seen in FIG. 1. The base member 2 is generally formed of

10 shorter transversely extending pieces 2a and longer
longitudinally extending side pieces 2b. Two pairs of posts
3 preferably-ektend upwardly from the upper (as shown in the
drawings) surface at each end of the longer pieces 2b and at
each corner of the base member 2 adjacent its perimeter to

15 define two sets of pairs of posts 3A and 3B, as shown in
FIG. 1, one set for each connector. The base member 2 and
the posts 3 are preferably formed integrally with each other
and of the same synthetic resin material. Through openings
4 also are preferably formed at given intervals as shown in

20 FIG. 1 in the longer pieces 2b. Accordingly, if the frame

' of the base member 2 is formed of hollow construction, and
the through openings 4 are formed through the longer
pieces 2b, the base member 2 can be made light in weight.

In addition, the openings reduce the shrinkage of the
25 plastic base member which could affect the position of posts
S _
Each set of pairs of posts 3A and 3B is adapted to
correspond with each of two connector components 5A and 5B,
respectively, as shown in FIG. 2. Each connector 5 is
30 illustrated in FIGS. 3 and 4. The posts 3 at the opposite
ends of one longer piece 2b are adapted to be inserted in
and éngaged with a cavity in each connector component, such
as internal cavity 7, and the posts are preferably formed
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3 Sunmary of the Invention In view of the aforenentioned problens, it is an
obj ect of the present invention to provide a jig for nounting a connector
whi ch can nmount a plurality of 5 connectors on a print Lreuit board
wi th hi gh positioning accuracy and wi thout sacrificing fun qgﬂ%f | ume or
space. In one principal aspect of the invention a plurality of ecirical

connectors ar Pau%i?hra' %r%ng Ua HE)%LEIP ]%]%d!{]éfébébli’ Uid o005 Sn ¥t or

providing a ji avli ng a perlne our posts spaced,
from each such as mating surfaces 6, as viewed in FIG. 3. As shown in

FIG. 1, two pair of posts, one at each end of a longer piece
2b of the base member 2 are preferably provided and each of

5 the two sets 3A and 3B are engaged with each of the
connectors 5A and 5B, respectively.

In order to insert the two pairs of posts 3 of a
set of posts 3A or 3B into the receptacle cavity 7 while
establishing frictional engagement with the peripheral

10 surface of the receptacle cavity, and to release the posts
from the receptacle cavity 7, each post 3 is preferably
deformable both in the longitudinal direction of the longer
piece 2b and in the direction perpendicular thereto, i.e.,
in the transverse direction perpendicular to the

15 . longitudinal direction of the connector 5. Each of the
posts 3 is also preferably chamfered at their tips at 3a and
3b as shown in FIG. 1 to facilitate insertion of the posts 3
into the receptadle cavity 7. '

FIG. 2 illustrates a condition where two connector

20 components 5A and 5B are to be mounted on the printed
circuit board by means of the first embodiment of the
connector mounting jig 1 according to the invention. Each
of two pairs of posts 3 at the respective opposite ends of
the longer piece 2b of the base member 2, i.e., a set of

25 posts 3A or 3B, are inserted into and engaged with the
receptacle cavity 7 of the corresponding connector component
5. By maintaining this condition, two connector components
5A and 5B mounted on both longer pieces 2b of the base
member 2 can be maintained at a fixed positional

30 relationship in both the longitudinal and lateral
directions. Therefore, by soldering the two connector
components 5A and 5B on the printed circuit board while
maintaining fixed positional relationship between the two
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ot her and positioned adjacent the perineter of the jig. One of the
connectors is positioned over two of the spaced posts so that the two
spaced posts extend into at |east one cavity in one of the _connectors and
engage the cavity to position 15 and hol d the connect oPAEN e jig and
substantially at the perineter of the jig. Another of the & cﬁé S
positioned over the other two spac osts._so . that the .other tmo. space
posts extend FﬂPHeSF°Fe§§P‘pBH€"5:§VSSy%6‘% At %I’F&}[ e oesr?\égjgo T e
cavity to postheotwancohnledtblre cdfiponenitasonrdiel geichtegh redctarithrbedrd (2 g,

substant i all y af, ¢ (HRLEEh sk k0 A0 ddind ooy B RIRIGSHEE o

rel ati onship F3 TSt connector. e connec
the connector mounting jig 1. As a result, two connector
5 components 5A and 5B can be mounted on the printed circuit

board with high precision.

While the connector component 5 shown in FIGS. 2-4
of the drawings is provided with the solder tails 8 adapted
to be mounted on the surface of the printed circuit board by

10 way of soldering, the connector mounting jig 1 according to
the present invention is equally effective for mounting
connectors of the type having solder tails that pass through
holes formed in the printed circuit board.

After completion of mounting of the connector

15 components 5A and 5B onto the printed circuit board, the
connector mounting jig 1 is simply removed by removing and
releasing the posts 3 from the receptacle cavities 7 by
pulling the jig 1 away from connector components 5A and 5B.-
Accordingly, after the connector components 5A and 5B are

20 mounted, the connector mounting jig 1 is no longer necessary
and may be completely removed from the connector-printed
circuit board assembly. Therefore, waste or loss of what
otherwise might be functional space or volume is eliminated.
Furthermore, during mounting, no part of the connector

25 mounting jig 1 extends beyond the extreme circumferential
surfaces of the connector components 5, again avoiding the
sacrifice or waste of mounting épace or volume on the
printed circuit board that might otherwise have a functional
use. = The distance between two pairs of the posts 3 at the

30 same ends of the longer pieces 2b, i.e., two pairs of posts
of the respective sets 3A or 3B, at all times corresponds to
the desired distance between the respective connector
components 5A and 5B. Therefore, either where the two
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are nounted to the printed circuit board, the jig and posts are renopved

fromthe connectors. 25 I n anot her principal aspect of the

i nvention, the posts frictionally engage the cavity of the connectors In
still another principal aspect of the invention, the posts

frictionally engage the cavity. 30 In still aHstlfet %ﬁlnC|paI

aspect of the inv th | ud t | t f t E
of the sets ofOBBSPEORCPIRERERES BB ATGr TPoarE KA DL AN Fh CeTe

post in each asi gosstibllei ¢ sazhcdthermor where the two connector
components 5A and 5B are to be arranged at some '
predetermined distance, either spacing can be accurately
5 maintained by the transverse distance between the two .
sets 3A and 3B of pairs of respective posts.
A second embodiment of connector mounting jig 11
according to the present invention is shown in FIGS. 5 and
6. In this embodiment two base members 2 of the first
10 embodiment are connected in tandem fashion so that four
connector components S5A, 5B, 5C and 5D (either receptacle or
plug connector components), as seen in FIG. 6, may be
mounted simultaneously on a printed circuit board. The base
member 12 of this embodiment is provided with eight pairs of
15 posts 13 at respective corners, and also at the intermediate
position to form four sets of posts 13A, 13B, 13C and 13D,
as seen in FIG. 5. Similar to the first embodiment, the
base member 12 and the posts 13 are preferably formed
integrally with each other and of the same synthetic resin
20 material. |
In FIG. 6 the connector mounting jig 11 is shown
in use. As seen in FIG. 6, four connector components 5A-5D
are arranged in two parallel strings. Similar to the first
embodiment, the positional relationship between the
25 connector components 5A-5D can be fixed and maintained with
accuracy and certainty. Therefore, the four connector
components 5A-5D can be accurately mounted on a printed
circuit board with precise positional relationship relative
to each other. As in the first embodiment, the pairs of
30 posts 13 are respectively inserted in and engaged into the
respective corners of the connector components 5, and can be
released therefrom after completion of mounting of the
connectors 5A-5D onto the printed circuit board. By

This Sheet Has Beer Replaced
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4 each other. Each set of posts and each post in each set is also
positioned to coincide and conformto the cavity of a connector, and the
one of the connectors is positioned over one of the sets of posts, and the

other of the connectors is 5 posi tioned over the other FATENfe sets of
posts. In still another principal aspect of the invention, 2830854 he
posts in the | ast_nentipped.pairs. qQf _.posts_i s _def ornmahl th i e
direction of TRe3EHRE g§5t888#5tﬁ§ 55PP gﬁgagﬁgethg}t%a?%C%pt%géQ% in the
set. cavities 7 of the connector components, the connector

mounting jig 11 can be removed.
It will be understood that while the two
5 embodiments described herein are discussed in terms of -
mounting two or four c¢onnector components, the number of the
connector components is not limited to the specific number
described, but can be of any desired number, such as three,
five, six, etc. 1In any case, the number of post sets to be

10 provided on the base member may simply be adapted to the
desired number of the connector components to be mounted.
Additionally, it will be understood that although the
embodiments discussed herein are illustrated using
receptacle connector components which receive the mounting

15 posts 3, 13 within an internal cavity within the sidewalls

. of the connector components, the posts may be received
within similar internal cavities of male or plug connector
components as well as external cavities of the connector
component sidewalls. Moreover, it will also be understood

20 that although some of the connector components 5 are shown
in FIG. 6 in end to end relétionship, they may also be
arranged in side by side relationship, and while some are
shown in side by side relationship in FIG. 2, they may also
be arranged in end to end relationship.

25 It will also be understood that the preferred
embodiments of the present invention which have been
described are merely illustrative of the principles of the
present invention. Modifications may be made by those
skilled in the art without departing from the true spirit

30 and scope of the invention.

10

- This Sheet Has Been Replaced

AR




10 In still —another principal aspect of the invention, the
af orenentioned fixed prede ' g St | hi p between the connectors may
be in side by side relati oﬂlﬂﬂmﬂ@ﬁl“ ﬂﬁ!lﬂi’zot her pri nci palpA t of the
15 i nvention, at |east enecaddl tsa sconnect or may be J05. d on
the jigin end to end relationship to at | east one of the aforenenti oned
connectors. |grgfpMkl another principal aspect of the invention, the

connectors have a cavity within the connector, 20 and each of the pair
of posts is spaced fromleach 6PRBECEPramuRtinge JdghtlAntfioH |y equal to the

length of theg¢a¥ht¥nBbusly positioning a plurality of electrical
connector components (5A, 5B), in a predetermined
5 arrangement for subsequent mounting on a printed circuit

&

board, comprising:

a base member (2) having an upper surface and a

perimeter; _ o

at least two sets of resilient posts (3A, 3B)

10 extending upward from said upper surface~bf said base
member (2) adjacent its perimeter, one (3A) of said sets of
posts being positioned in a predetermined relationship to
the other set (3B) of posts on said base member (2), and
each of said sets of posts (3A, 3B) comprising at least two

15 pair of resilient posts (3) with each of said pair of posts
and each post being spaced from each other, each pair of
posts being positioned to define a receptacle for receiving
and retaining a portion of one of said connector components,
so that each of said sets of posts (3A, 3B) may receive one

20 of said connector components and firmly position and support
the respective connector components (S5A, 5B) on said base
member (2) in said predetermined arrangement.

2. The connector mounting jig of claim 1, wherein
25 said base member (2) is formed of a synthetic_résin, and
said posts (3) and said base are formed integrally with each
other.

3. The connector mounting jig of claim 2, wherein
30 each said connector component has at least one cavity (7)
within a body portion thereof and said posts are received in
said cavity.

11
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one of the ne post of each pair is spaced fromthe other

post of eaHi‘Tﬂmemﬁmﬂ '“lance substantially equal to the wdth of the

cavity. 25ESEIED TN s still another principal aspectpgbpihe

i nvention, the aforenentioned connectors have a perineter,?gn akhggposts
ers o

are positioned within the nmaxi mum di nensi ons of the perine f the

connectors when the conpectg(s éEﬁhéE@%iiﬂ@@ﬁt?ﬂgtff?paftélaﬁﬁ 1, wherein

These and other objects, features and advantages”o he present _i nvention
will be nore saishrilasememkenct?) hisueh a peh¥geralt fxamershareto| | owi ng

detai |l ed desctdpfiqiration.

5 5. The connector mounting jig of claim 4, wherein
-«

said confiqguration is rectangular.

6. The connector mounting jig of claim 1, wherein
said posts (3) are arranged for supporting at least two of
10 said connectors in a fixed positional side by side
relationship to each other.

7. The connector mounting jig of claim 6, wherein
said posts (3) are also arranged for supporting at least two
15 additional connector components in fixed positional end to
end relationship to said side by side connectors.

8. The connector mounting jig of claim 1, wherein
said posts (3) are arranged for supporting at least two of
20 said connectors in fixed positional end to end relationship
to each other.

9. The connector mounting jig of claim 1, wherein
each post (3) is deformable in the directions of both the
25 other pair of posts on the set and the other post in each

pair.

10. The connector mounting jig of claim 1,
wherein said base member (2) comprises:

30 - a frame having elongate frame components oriented
in a given direction for arranging and positioning said
connector components relative to each other, at least some
of said frame components having openings therein for
lightening the jig.

12
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5 Brief Description of the Draw ng ntion wll be
understood nore fully fromthe det ;ll “ ;mﬂgll |H“Tg| ven her ebel ow and
fromthe acconmpanyi ng drawi ngs of the prefer medsenbodi ment 5

invention which are for explanation and understanding of tRgIjasendd on only
and not limting thereof, and in which: FIG 1 is a perspectlve V|em10f a

first embodiment of a coppeckfs BBHALLEG: hBunRIRy Yabedraeaw i ng to the
wherein said connector components (5A, 5B) each include a
cavity (7) having a length and width within the connector
component, and each of said pair of posts (3A, 3B) in a set
5 is spaced from each other by a distance substantially equal
to the length of the cavity (7) of one of said connector
components, and one post of each said pair is spaced from
the other post of each said pair by a distance substantially
equal to the width of said cavity (7).
10
12. The connector mounting jig of claim 1,
wherein the connector components (5A, 5B) have a perimeter
having maximum dimensions, and said posts (3) are positioned
relative to each other to be within the maximum dimensions
15 of the perimeter of the connector components when the
connector components are positioned on the posts.

13. A method of positioning a plurality of
electrical connectors for mounting on a printed circuit
20 board, comprising: |
providing a jig (1) having a perimeter and having
at least four resilient posts (3) spaced from each other and
positioned adjacent the perimeter of the jig;
positioning one of the connectors (5A, 5B) on two
25 of the spaced posts (3) so that the two spaced posts deflect
and engage one of the connectors to position and hold the
connector (5A, 5B) on the jig (1) and substantially at the
perimeter of the jig (1); and
positioning another of the connectors (5A, 5B) on
30 the other two spaced posts (3) so that the other two spaced
posts deflect and engage a second of the connectors to
position and hold the second connector on the jig (1),
substantially at the perimeter of the jig (1) and in a fixed

13
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pr| nci pl es of the present invention; FIG 2 is a

perspective vie odi mrent of the connector nounting jig in
use to positi oanm"u"m'"lumlflﬂmnnectors for mounting to it board
FIG 3 is a perspectdive virewsof*a connector to be nounted g@ %

e connector is

enbodi nent of connector nmounting jig, 15 and in which t
illustrated i ' f th
onast 2t ed, | B aReHBEhShLa SRR O TLCe g phe0 o SREGINEY e of the

embodi ment of the conneweuntingnsadd jconnegtrorisn (Bi,cFB)h&pthe prdghiaskt or
I's in the upsigdp.gopn,capdit hAR:
removing the jig (1) and posts (3) from the
5 connectors after the connectors (5A, 5B) have been mounted

to a circuit board.

14. The method of claim 13, wherein said posts
(3) frictionally engage a cavity (7) of the connectors.

10
15. The method of claim 14, wherein said posts

deform to frictionally engage the cavity (7).

16. The method of claim 13, wherein the jig (1)
15 includes at least two sets of posts (3), each of said sets
of posts (3) comprising two pair of posts (3) with each pair
and each post in each said set being spaced from each other,
each set of posts (3) and each post in each set being
positioned to define a cavity for receiving a connector (5A,
20 5B), wherein said one of said connectors is positioned over
one of said sets of posts, and said another connector (54,
5B) is positioned over the other of said sets of posts (3).

17. The method of claim 13, wherein said fixed
25 predetermined relationship between the connectors is in side
by side relationship.

18. The method of claim 19, including positioning
at least one additional connector on the jig (1) in end to
30 end relationship to at least one of the aforementioned
connectors (5A, S5B).

14
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FIG 5 is a perspective viewof a s ' of the connector
mounting jig constructed according Tgmﬂﬂﬂmwﬂﬁmmbof the invention; and
FIG 6 is a perspective view of the L S odi ne he
connector nounting jig in use to position a plurality of c@iestors, for

¥ﬁunting to a circuit board. Description of the Preferré nbodi nment s

e present invention wkl b i d_. kereiLnRaf hgr | tial bknan terns of

the preferred enb0d|nem@§ @hg BeURBAIoPCEERAA’ 1Y, WRePRLN kned
connectors (5A, 5B) have a perimeter having maximum
dimensions, and the connectors are positioned on the posts
(3) so that the posts (3) are within the maximum dimensions

5 of the perimeter of the connectors (5A, 5B).

20. A combination comprising:
a plurality of electrical connectors (5A, 5B),
each of the connectors (5A, 5B) having a plastic body

10 portion and a plurality of spaced apart conductive
terminals; and

a connector mounting jig (1) including:
a base member (2) having an upper surface and a
perimeter; and

15 at least two sets of posts (3A, 3B) extending
upward from said upper surface of said base member (2)
adjacent its perimeter, one (3A) of said sets of posts being
positioned in a predetermined relationship to the other (3B)
set of posts, and each of said sets of posts (3A, 3B)

20 comprising at least two pair of posts (3) with each of said
pair of posts and each post being spaced from each other,
each set of posts (3) and each post in each set being
positioned to define a receptacle for receiving a portion of
said body portion of one connector (5A, 5B), so that each of

25 said sets of posts respective portions of said connectors
and firmly position and support the respective connectors on
said base member in a predetermined relationship to each
other.

30 21. The combination of claim 20, wherein said
base member (2) is formed of a synthetic resin, and said
posts (3) and said base member (2) are formed integrally
with each other.

15
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and with reference to the acco
enbodi nent of a connector

is shown in FIG 1. The connect

general | y pol ygonal

shape,

Bost I8 ﬁPBP&F

e AR

and nore preferably of
in FIG 1. The base nenber 2 is generally forned of 10
transversely extendi ng gleces 2a and

pi eces 2b. Two pairs of

°€XF

A first
i nvention
2 of

ng to the present
has a base nenber
rect angul Eg as seen

| | ot
%\Hga l_%//eextens?ar%ég S|de

(as shown i n mémbdra(lhgis sectangu&hreach end of the |onger pieces 2b and
at each corner of the base nenber 2 adjacent
two sets of pairs of posts 3A and 3B, as shown in

5

10

15

20

23. The combination
posts (3) support at least two

Its perimeter to 15 define

of claim 20, wherein said
of said connectors (5A, 5B)

in a fixed positional side-by-side relationship to each

other.

24. The combination
posts (3) support at least two
in fixed positional end to end
side connectors.

25. The combination
posts (3) support at least two

in fixed positional end to end

26. The combination

of claim 23, wherein said
of said connectors (5A, 5B)
relationship to said side-by-

of claim 20, wherein said
of said connectors (5A, 5B)
relationship to each other.

of claim 20, wherein the

connectors (5A, 5B) have a perimeter having maximum

dimensions, and said posts are
dimensions of the perimeter of

16

positioned within the maximum
the connectors (5A, 5B).
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FIG 1, one set for each connector.'The base nenber 2 and the posts 3 are
preferably forned integrally with 8ach other and of the sane synthetic

resin material. Through openings 4 also are preferably forg&&: gi ven
intervals as shown in 20 FIG 1 in the |onger pieces Zg ingly,
if the frame of the base menber 2 is formed of hollow constfud o , and the

t hr ough openi PaSriaRLE formed through the | onger pieces 2b, the base nenber
2 can be nade—grgéé—rﬁ melght In addltlon t he openings reduce the
OF I8ALE- CONNE

shri nkage of MAGBNPENG Bi ch could affect the position
of posts 3. Each set Ofcaﬁhééteﬁ ﬂgﬁhilﬁé 39gs381 S Fagarligfh 1t Aneously

positioning and mounting a plurality of electrical

TOR

5 connectors (5A, 5B) on a printed circuit board include a
base member (2), and at least two sets of pairs of synthetic
resin posts (34, 3B)'extending from one surface of and
formed integrally with the base member (2) for frictional
engagement of respective cdrners of a cavity (7) of each

10 connector to support respective connectors (52, 5B) in a
predetermined positional relationship to each other.

17
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correspond with each of two connector conponents 5A and 5B, respectively,

as
4,

be
as
to
as

shown in FIG 2. Each connector '5i's 30 ' "
The posts 3 at the opposite ends of ofgg
inserted in and engaged with a cavity in

illustrated in FIGS. 3 and
nger piece 2b are adapted to
ch connect or conponent, such

internal cavity 7, and the posts are preferably forned 7 and shaped
mat e vm'thF;i@sur ces in each connector such as mating surfaces 6,

viewed in As fshown i n

- This Sheet Has Been Replaced
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FIG 1, . two pair of posts, one at each end of a |onger piece 2b of, the base
menber 2 are preferably provided and each of 5 the two sets 3A and 3B
are engaged with each of the connectors @A3nd 5B, respectively. In order
to insert the two pairs of posts 3 of a set of posts 3A or 3B into the
receptacle cavity 7 while establishing frictional engagenent with the

peri pheral 10 surface of the receptacle cavity, and to rel ease the
posts fromthe receptacle cavity 7, each post 3 is preferably deformable
both in the | ongi il diayection of the | onger piege 2b and in the

di rection perpendi ‘g;j;he to, i.e., in the transye di rection
perpendi cul ar to the 4

{\
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15 | ongi tudi nal direction of the connector 5. Each of the posts 3 is
al so preferably chanfered at their tips at 3a and 3b as shown in FIG 1 to
facilitate insertion of the posts 3 iqBQ3jhe receptacle cavity 7. FIG 2
illustrates a condition where two connect’or 20 conponents 5A and 5B are
to be nounted on the printed circuit board by neans of the first enbodi nent
of the conn unhf;g jig 1 according to the invention. Each of two
pairs of posks ot respective opposite ends of3the | onger piece 2b of
the base nenber 2, i.e., a set of 25 posts 3A ok 3B, are inserted into
and engaged with the receptacle cayity 7 of the corrgspondi ng connector

conmponent
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5., By maintaining this condition,
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a fixed p05|t|o s
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REPLAVEMENT oncet
( ~two connector conponents 5A %ﬁ 3
pi eces 2b of the:base nenber 2 can be H@P ai ned at
0 relationship in both the |ongitudinal and | ateral
! BBHH' by sol dering the two connector conponents 5A and 5B
' - board while maintaining fixed positi-onal

E two connec s 5A and 5B, the
%gf the two connectoéﬁé%%ggﬁggggﬁon the printed circuit

MOUNTING OF ELECTRICAL CONNECTORS

Background of the Invention

The present invention relates generally to a jig
for mounting a plurality of electrical connectors to be used
for connecting a pair of printed circuit boards.

Conventionally, electrical connections between a
first printed circuit board (motherboard) and another
printed circuit board (daughterboard) may be established
through the use of electrical connectors. 1In the past, one
receptacle or female connector has been mounted on one
printed circuit board, and an electrical plug or male
connector is mounted on the other printed circuit board. By
mating and connecting the female connector receptacle and
the plug male connector with each other, electrical
communication between the respective printed circuit boards
is established. However, in the recent years, the number of
required terminals or circuits is increasing due to the
desire for down-sizing, reduction of weight of the
electronic equipment and for higher performance.
Accordingly, it now has become neéessary on frequent
occasions to mount a plurality of electrical connectors on
each of the printed circuit boards.

When a plurality of electrical connectors are to
be mounted on the surface of one of the printed circuit
boards, it is imporﬁant to be able to precisely position the
respective connectors which are to be mounted to the same
If they are not

circuit board relative to each other.
precisely positioned, the subsequent engagement between the
electrical female connector receptacles and the electrical
Moreover, the

plug male connectors becomes difficult.
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certainty and accuracy by the posts 3 of the connector
ng jig 1. a result, tw connector 5 conponents 5A and 5B can
gggpﬁgm tlhg printed circuit board with high precision. Wile the
tor conpopept 5 shown in FIGS. 2-4£ of the drawings is provided with
adapted to be nounted on the surface of the printed

l;i rcuit board o]] q,_eé'éﬁ&taﬁt‘;lée;/ %ﬁﬂs R didedits

ccording to the pf%%éhl'lnéﬁntlon i's equ ctive for nounting

connectors of tore thepeinauity basnds taiwhicaththewmare hokm spidargd might
in the printedyd Gy R M SEHE HHIt oultHddill ©fin Nené OFREDIX:S
to complete circuits which should have been completed.

5 Various methods have been employed in the past to
avoid such problems. One such prior method for positioning
of the connectors is by setting a guide block which is
designed to accommodate the connectors therein on the
printed circuit board as is disclosed in Japanese Unexamined

10 Patent Publication (Kokai) No. Heisei 5-47443. Another
method connects two connectors by means of a bridge for
fixing the relative portions of the connectors as is
disclosed in 0.5 mm Pitch Multi-Pole Board-to-Board
Connector, Electronics Mounting Technology, Vol. 10, No. 10,

15 pp. 72-73.

Another known method is to restrict the relative -
positions of a plurality of connectors by employing a jig
having cavities to externally engage with the connectors is
disclosed in Japanese Unexamined Patent Publication No. 5-

20 135835. '

Among the prior art éet forth above, the methods
employing the guide block or the bridge have a problem of
consuming spacial volume on the circuit board that might
otherwise have a functional use because the guide block or

25 the bridge is mounted on the printed circuit board together
with the connectors. On the other hand, in the case of the
aforementioned method employing the jig, because a part of
the jig is located outside of the connector, a space to
accommodate the extending part of the jig must be provided

30 during the mounting of the connector on the printed circuit
board. Therefore, similar to the former case, this method
still causes the waste and loss of what otherwise could be
‘functional volume or space on the circuit board.
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q;s SA and 5B onto the printed circuit board, the connector
5 sinply renmoved by renoving and rel easing the posts 3 from

] i
t“%@le cavities 7 by pulling the jig 1 away from connector
jonponents_5

nd 5B. Accordingly, afted the connector conponents 5A and 5B

assenbly Therf € ‘
space or volune i s eI|n1hatﬁdeWFofthben@f@rementhgnﬁéuEFPhéemﬁ@ ﬁ&rﬂsoﬁnthe

connect or

sur f aces of the onnec

5

10

15

20

25

30

nnunt$d, t he connector mounting jig 1 is no |onger necessary and

oﬂnector-prlnted circuit board
what ot herwi se m ght be functi onal

pidBt ”& ”Ehé' ﬁp&s&ﬁ{:em@eﬂﬁyeﬂdtb hsrsﬁaena §igceskerential
onents 5, again avold
mounting a connector which c¢an mount a 81ura11ty of

connectors on a printed circuit board with high positioning

accuracy and without sacrificing functional volume or space.

In one principal aspect of the invention a
plurality of electrical connectors are positioned for
mounting on a printed circuit board by providing a jig
having a perimeter and at least four posts spaced from each
other and positioned adjacent the perimeter of the jig. One
of the connectors is positioned over two of the spaced posts
so that the two spaced posts extend into at least one cavity
in one of the connectors and engage the cavity to position
and hold the connector on the jig and substantially at the
perimeter of the jig. Another of the connectors is o
positioned over the other two spaced posts so that the other
two spaced posts extend into at least one cavity of that
connector and engage the cavity to position and hold the
last mentioned connector on the jig, substantially at the
perimeter of the jig and in a fixed predetermined
relationship to the first connector. Once the connectors
are mounted to the printed circuit board, the jig and posts
are removed from the connectors.

In another principal aspect of the invention, the
posts frictionally engage the cavity of the connectors.

In still another principal aspect of the
invention, the posts deform to frictionally engage the
cavity.

In still another principal aspecﬁ of the
invention, the jig includes at least two sets: of posts.

Each of the sets of posts. includes two pair of posts with-
each pair and each post in each said set being spaced fronm



gt }ﬁ ght ot her
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ifrs of posts off tthe respective sets 34 or 3B, at all tines corresponds to

elof nmounting space or volune on the printed circuit board
$e have a functional use. The distance between two pairs
tthe 30 sanme ends of the |longer pieces 2b, i.e., two
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heref ore

he—desired di stande between the respective connector conponents 5A and 5B.
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also positioned to coincide and conform to the cavity of a
connector, and the one of the connectors is positioned over
one of the sets of posts, and the other of the connectors is
positioned over the 6ther of the sets of posts.

In still another principal aspect of the
invention, each of the posts in the last mentioned pairs of
posts is deformable both in the direction of the other posts
of the pair and the other pair of posts in the set.

In still another principal aspect of the
invention, the aforementioned fixed predetermined
relationship between the connectors may be in side by side
relationship.

In still another principal aspect of the
invention, at least one additional connector may be
positioned on the jig in end to end relationship to at least
one of the aforementioned connectors.

In still another principal aspect of the
invention, the connectors have a cavity within the connector
and each of the pair of posts is spaced from each other by a
distance substantially equal to the length of the cavity of
one of the connectors and one post of each pair is spaced
from the other post of each pair by a distance substantially
equal to the width of the cavity.

In still another principal aspect of the
invention, the aforementioned connectors have a perimeter,
and the posts are positioned within the maximum dimensions
of the perimeters of the connectors when the connectors are
positioned on the posts.

These and other objects, features and advantages
of the present invention will be more clearly understood
through a consideration of the following detailed
description.
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Lsﬂ%ﬁiifﬁf% ch other or where the two connector conponents 5A and 5B
rég to be arrangédjat sone predeterm ned di stance, either spacing can be
cqur 4BaJANS997 fi nt ai ned by the transverse di stance between the two sets
Aland 3B of pailisiof respective posts. SA second enbodi nent of connector
nount 1 ng jlg 11 ac-ordlng to the present invention is showm in FIGS. 5 and
d__1n_ thi . o .b 'L'k e first 10 enbodi nent are
connected in t T ] 1 or conponents 5A, 5B, 5C
and 5D (either receptacl@herppEagntoanen§n000Wpéﬂehﬁsynd§§s§99¢ merE G 6,

may be nmountedegh iy FRBROYALY d8BaZ186! Ab8Eribtidh! gi9andhetledeldif and from

the accompanying drawings of the preferred embodiment of the

5 invention which are for explanation and understanding of the
invention only and not limiting thereof, and in which:

FIG. 1 is a perspective view of a first embodiment

1) 01 O

of a connector mounting jig constructed according to the
principles of the present invention;

10 FIG. 2 is a perspective view of the first
embodiment of the connector mounting jig in use to position
a plurality of connectors for mounting to a circuit board;

FIG. 3 is a perspective view of a connector to be
mounted by the first embodiment of connector mounting jig,

15 and in which the connector is illustrated in an uprlght
condition;

FIG. 4 is a perspective view of the connector
substantially as shown in FIG. 3 to be mounted by the first
embodiment of the connector mounting jig, but in which the

20 connector is in the upside down condition;

FIG. 5 is a perspective view of a second
embodiment of the connector mounting jig constructed
according to the principles of the invention; and

FIG. 6 is a perspective view of the second

25 embodiment of the connector mounting jig in use to position
a plurality of connectors for mounting to a circuit board.
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erbodi ment is provided with eight pairs of 15 posts
cprners, and also at the internediate position to form
s{13A, 13B, 13C and 13D, as seen in FIG 5. Simlar to the
", the base nenber 12 andﬁthe posts 13 are preferably forned
%h ot her and of the same synthetic resin 20 mat eri al .

TRUSSLAN AP IhG, i@ bl Iy SHEW b ise. As seen in FIG 6,

all el strings.

and with reference to the accompanying drawings.

A first embodiment of a connector mounting jig 1
according to the present invention is shown in FIG. 1. The
connector mounting jig 1 has a base member 2 of generally
polygonal shape, and more preferably of rectangular shape as
seen in FIG. 1. The base member 2 is generally formed of .
shorter transversely extending pieces 2a and longer
longitudinally extending side pieces 2b. Two pairs of posts
3 preferably extend upwardly from the upper (as shown in the
drawings) surface at each end of the longer pieces 2b and at
each corner of the base member 2 adjacent its perimeter to
define two sets of pairs of posts 3A and 3B, as shown in
FIG. 1, one set for each connector. The base member 2 and
the posts 3 are preferably formed integrally with each other
and of the same synthetic resin material. Through openings
4 also are preferably formed at given intervals as shown in
FIG. 1 in the longer pieces 2b. Accordingly, if the frame
of the base member 2 is formed of hollow construction, and
the through openings 4 are formed through the longer
pieces 2b, thg base member 2 can be made light in weight.

In addition, the openings reduce the shrinkage of the
plastic base member which could affect the position of posts
3.

Each set of pairs of posts 3A and 3B is adapted to
correspond with each of two connector components 5A and 5B,
respectively, as shown in FIG. 2. Each connector 5 is
illustrated in FIGS. 3 and 4. The posts 3 at the opposite
ends of one longer piece 2b are adapted to be inserted in
and engaged with a cavity in each connector component, such
as internal cavity 7, and the posts are preferably formed
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f the connector conponents 5, and can be rel eased

; é%%@;%cp%fg%”@&%ﬂgm%EiBGes%%%%&ﬁﬁpﬁ§:§£n§§)éHHﬁhé€B%
such as mating surfaces 6, as viewed in FIG. 3. As shown in
FIG. 1, two pair of posts, one at each end of a longer piece
2b of the base member 2 are preferably provided and each of
the two sets 3A and 3B are engaged with each of the
connectors 5A and 5B, respectively.

In order to insert the two pairs of posts 3 of a
set of posts 3A or 3B into the receptacle cavity 7 while
establishing frictional engagement with the peripheral
surface of the receptacle cavity, and to release the posts
from the receptacle cavity 7, each post 3 is preferably
deformable both in the longitudinal direction of the longer
piece 2b and in the direction perpendicular thereto, i.e.,
in the transverse direction perpendicular to the
longitudinal direction of the connector 5. Each of the
posts 3 is also preferably chamfered at their tips at 3a and
3b as shown in FIG. 1 to facilitate insertion of the posts 3
into the receptacle cavity 7.

FIG. 2 illustrates a condition where two connector
components 5A and 5B are to be mounted on the printed
circuit board by means of the first embodiment of the
connector mounting jig 1 according to the invention. Each
of two pairs of posts 3 at the respective opposite ends of
the longer piece 2b of the base member 2, i.e., a set of
posts 3A or 3B, are inserted into and engaged with the
receptacle cavity 7 of the corresponding connector component
5. By maintaining this condition, two connector components
5A and 5B mounted on both longer pieces 2b of the base
member 2 can be maintained at a fixed positional
relationship in both the longitudinal and lateral
directions. Therefore, by soldering the two connector
components 5A and 5B on the printed circuit board while
maintaining fixed positional relationship between the two
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" circuit board assembly.

the connector mounting jig 1. As a result, two connector
components 5A and 5B can be mounted on the printed circuit
board with high precision. '

While the connector component 5 shown in FIGS. 2-4
of the drawings is provided with the solder tails 8 adapted
to be mounted on the surface of the printed circuit board by
way of soldering, the connector mounting jig 1 according to
the present invention is equally effective for mounting
connectors of the type having solder tails that pass through
holes formed in the printed circuit board.

After completion of mounting of the connector
components 5A and 5B onto the printed circuit board, the
connector mounting jig 1 is simply removed by removing and
releasing the posts 3 from the receptacle cavities 7 by
pulling the jig 1 away from connector components 5A and S5B.

' Accordingly, after the connector components 5A and 5B are

mounted, the connector mounting jig 1 is no longer necessary
and may be completely removed from the connector-printed
Therefore, waste or loss of what
otherwise might be functional space or volume is eliminated.
Furthermore, during mounting, no part of the connector |
mounting jig 1 extends beyond the extreme circumferential
surfaces of the connector componehts 5, again avoiding the
sacrifice or waste of mounting space or volume on the
printed circuit board that might otherwise have a functional
The distance between two pairs of the posts 3 at the
i.e., two pairs of posts

use.
same ends of the longer pieces 2b,
of the respective sets 3A or 3B, at all times corresponds to
the desired distance between the respective connector

either where the two

components 5A and 5B. Therefore,
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ongm JAWIBR rledei ve the nounting 15 posts 3, 13 within an internal

ity within the jsijdewal | s of the connector conponents, the posts may be

recetved~WThin sinmijlar internal cavitids of nmale or plug connector
external cavities of the connector conponent
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whil e sone are hown drit <5 is3e Ai SHBred i Hhirirded d& sbmd hey may al so
be arranged in end to end rel ationship. ., )
predetermined distance, either spacing can be accurately
5 maintained by the transverse distance between the two
sets 3A and 3B of pairs of respective posts.
A second embodiment of connector mounting jig 11
accordihg to the present invention is shown in FIGS. 5 and
6. In this embodiment two base members 2 of the first
10 embodiment are connected in tandem fashion so that four
connector components S5A, 5B, 5C and 5D (either receptacle or
plug connector components), as seen in FIG. 6, may be
mounted simultaneously on a printed circuit board. The base
member 12 of this embodiment is provided with eight pairs of
15 posts 13 at respective corners, and also at the intermediate
position to form four sets of posts 13A, 13B, 13C and 13D,
as seen in FIG. 5. Similar to the first embodiment, the
base member 12 and the posts 13 are preferably formed
integrally with each other and of the same synthetic resin

20 material.

In FIG. 6 the connector mounting jig 11 is shown
in use. As seen in FIG. 6, four connector components SA-5D
are arranged in two parallel strings. Similar to the first
embodiment, the positional relationship between the

25 connector components 5A-5D can be fixed and maintained with
accuracy and certainty. Therefore, the four connector
components 5A-5D can be accurately mounted on a printed
circuit board with precise positional relationship relative
to each other. As in the first embodiment, the pairs of

30 posts 13 are respectively inserted in and engaged into the
respective corners of the connector components 5, and can be
released therefrom after completion of mounting of the
connectors S5A-5D onto the printed circuit board. By
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t wll also be understood that the preferred enbodi nents

pf} t he present ijndenti on which have been described are nerely illustrative
pf| t U& JANMSDPI ds jof the present invention. Mdifications nay be nade by
l hose skilled in tihe art without departilfg fromthe true spirit 30 and

SCOpe of the invertion. 11 CLAIMS: 1. A connector nounting jig for
aLﬂHLLQﬂQQUSL¥f@¥ﬂ£§fH$'the posts 13 from engagement with receptacle

cavities 7 of the connector components, the connector

mounting jig 11 can be removed.
It will be understood that while the two
5 embodiments described herein are discussed in terms of
mounting two or four connector components, the number of the
connector components is not limited to the specific number
described, but can be of any desired number, such as three,
five, six, etc. In any case, the number of post sets to be

10 provided on the base member may simply be adapted to the
desired number of the connector components to be mounted.
Additionally, it will be understood that although the
embodiments discussed herein are illustrated using
receptacle connector components which receive the mounting

15 posts 3, 13 within an internal cavity within the sidewalls
of the connector components, the posts may be received
within similar internal cavities of male or plug connector
components as well as external cavities of the connector
component sidewalls. Moreover, it will also be understood

20 that although some of the connector components 5 are shown
'in FIG. 6 in end to end relétionship, they may also be
arranged in side by side relationship, and while some are
shown in side by side relationship in FIG. 2, they may also
be arranged in end to end relationship.

25 It will also be understood that the preferred
embodiments of the present invention which have been
described are merely illustrative of the principles of the
present invention. Modifications may be made by those
skilled in the art without departing from the true spirit

30 and scope of the invention.
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connector components (S5A, 5B), in a predetermined
arrangement for subsequent mounting on a printed circuit
board, comprisingﬁ

a base member (2) having an upper surface and a
perimeter; ' | '

at least two sets of resilient posts (3A, 3B)
extending upward from said upper surface of said base
member (2) adjacent its perimeter, one (3A) of said sets of
posts being positioned in a predetermined relationship to
the other set (3B) of posts on said base member (2), and
each of said sets of posts (3A, 3B) comprising at least two
pair of resilient posts (3) with each of said pair of posts
and each post being spaced from each other, each pair of
posts being positioned to define a receptacle for receiving
and retaining a portion of one of said connector components,
so that each of said sets of posts (3A, 3B) may receive one
of said connector components and firmly position and support
the respective connector components (5A, 5B) on said base
member (2) in said predetermined arrangement.

2. The connector mounting jig of claim 1, wherein
said base member (2) is formed of a synthetic resin, and
said posts (3) and said base are formed integrally with each
other. ' |

3. The connector mounting jig of claim 2, wherein
each said connector component has at least one cavity (7)
within a body portion thereof and said posts are received in

said cavity.
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5. The connector mounting jig of claim 4, wherein
said configuration is rectangular.

6. The connector mounting jig of claim 1, wherein
said posts (3) are arrangéd for supporting at least two of
said connectors in a fixed positional side by side
relationship to each other.

7. The connector mounting jig of claim 6, wherein
said posts (3) are also arranged for supporting at least two
additional connector components in fixed positional end to
end relationship to said side by side connectors.

8. The connector mounting jig of claim 1, wherein
said posts (3) are arranged for supporting at least two of
said connectors in fixed positional end to end relationship

to each other.

9. The connector mounting jig of claim 1, wherein
each post (3) is deformable in the directions of both the
other pair of posts on the set and the other post in each
pair.

10. The connector mounting jig of claim 1,

wherein said base member (2) comprises:

30

a frame having elongate frame domponents oriented
in a given direction for arranging and positioning said
connector components relative to each other, at least some
of said frame components having openings therein for
lightening the jig. '
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nlin an arrangenent d8ch that, when said connector
nDunt_d to said base nenber, no portion of said base nmenber

ext onds PR Sitb Rt HcRintAS] PIY 16 asdif,

conponents.
wherein said connector components (53, SB) each include a

cavity (7) having a length and width within the connector
component, and each of said pair of posts (3A, 3B) in a set
is spaced from each other by a distance substantially equal
to the length of the cavity (7) of one of said connector
components, and one post of each said pair is spaced from
the other post of each said pair by a distance substantially
equal to the width of said cavity (7).

12. The connector mounting jig of claim 1,
wherein the connector components (5A, 5B) have a perimeter
having maximum dimensions, and said posts (3) are positioned
relative to each other to be within the maximum dimensions
of the perimeter of the connector components when the
connector components are positioned on the posts.

13. A method of positioning a plurality of
electrical connectors for mounting on a printed circuit
board, comprising: _

providing a jig (1) having a perimeter and having
at least four resilient posts (3) spaced from each other and
positioned adjacent the perimeter of the jig;

positioning one of the connectors (5A, 5B) on two
of the spaced posts (3) so that the two spaced posts deflect
and engage one of the connectors to position and hold the
connector (5A, 5B) on the jig (1) and substantially at the
perimeter of the jig (1); and

positioning another of the connectors (5A, 5B) on
the other two spaced posts (3) so that the other two spacéd
posts deflect and engage a second of the connectors to
position and hold the second connector on the jig (1),
substantially at the periméter of the jig (1) and in a fixed

I This Sheet Has Been Replaced
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2 {2. The connéecyior mounting jig of claim1, i ' menber is
fior meq rofA ﬁ? thetjic resin, and said post s_al rB"ﬁl “msﬂmﬂ f or med
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gag¢h other. 3. The connect or ng ju gsof+claima1l,

ret-A—-sai-d—base fenber is of a pol ygokhl franme-shaped configuration. 4

rectangu

are arranged £ BF suppor

he connector nounfing jig of claim3, wherein said configuration is
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circuit board; and
removing the jig (1) and posts (3) from the
connectors after the connectors (5A,_5B) have been mounted

to a circuit board.

14. The method of claim 13, wherein said posts
(3) frictionally engage a cavity (7) of the connectors.

15. The method of claim 14, wherein said posts

deform to frictionally engage the cavity (7).

16. The method of claim 13, wherein the jig (1)
includes at least two sets of posts (3), each of said sets
of posts (3) comprising two pair of posts (3) with each pair
and each post in each said set being spaced from each other,
each set of posts (3) and each post in each set being
positioned to define a cavity for receiving a connector (53,
5B), wherein said one of said connectors is positioned over
one of said sets of posts, and said another connector (5A,
5B) is positioned over the other of said sets of posts (3).

17. The method of claim 13, wherein said fixed
predetermined relationship between the connectors is in side

by side relationship.

_ 18. The method of claim 19, including positioning
at least one additional connector on the jig (1) in end to
end relationship to at least one of the aforementioned

connectors (5A, 5B).
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§Upporting_at | gast two of said connectors in fixed positional end to

~each che&he me%ﬁod of claim 12, wherein the
connectors (5A, 5B) have a perimeter having maximum
dimensions, and the connectors are positioned on the posts
(3) so that the posts (3) are within the maximum dimensions
of the perimeter of the connectors (5A, 5B).

20. A combination comprising:

a plurality of electrical connectors (5A, 5B),
each of the connectors (5A, 5B) having a plastic body
portion and a plurality of spaced apart conductive
terminals; and '

a connector mounting jig (1) including:

a base member (2) having an upper surface and a
perimeter; and

at least two sets of posts (32, 3B) extending
upward from said upper surface of said base member (2)
adjacent its perimeter, one (3A) of said sets of posts being
positioned in a predetermined relationship to the other (3B)
set of posts, and each of said sets of posts (3A, 3B)
comprising at least two pair of posts (3) with each of said
pair of posts and each post being spaced from each other,
each set of posts (3) and each post in each set being
positioned to define a receptacle for receiving a portion of
said body portion of one connector (5A, 5B), so that each of
said sets of posts respective portions of said connectors
and firmly position and support the respective connectors on
said base member in a predetermined relationship to each
other.

21. The combination of claim 20, wherein said
base member (2) is formed of a synthetic resin, and said
posts (3) and said base member (2) are formed integrally

with each other.
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cach pair. 9. The connector ain11,
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Cco TpJﬁCTIt S—Of+ente
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23. The combination
posts (3) support at least two

of claim 20, wherein said
of said connectors (5A, 5B)

in a fixed positional side-by-side re;ationship to each

other.

24. The combination
posts (3) support at least two
in fixed positional end to end
side connectors.

25. The combination
posts (3) support at least two

in fixed positional end to end

26. The combination

of claim 23, wherein said
of said connectors (5A, 5B)
relationship to said side-by-

of claim 20, wherein said
of said connectors (5A, 5B)
relationship to each other.

of claim 20, wherein the

connectors (5A, 5B) have a perimeter having maximum

dimensions, and said posts are
dimensions of the perimeter of

positioned within the maximum
the connectors (5A, 5B).
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cavj'ty of said cdnnector conponents i-ncludes a length and width entirely
ailifedAW %9y n jsgi d connect or conponent body portion, and each of said
aifr of posts injajdistinct set of saidgﬁosts i s spaced fromeach other by
rstance-substdntiial |y equal to the | Ehgth of said connector conpo- nent
ity. _and one pogt of each said pair is spaced fromthe other post of

each said paerggTﬁﬂéés by a distance substan- tially equal to the width of

sai d connect or=tofponent cavity to thereby facilitate said frictional
engagenent of !QHBE;EEn2ELﬁhﬁﬁﬁﬂiﬁbknEQEEéﬁﬂgBﬁy said sets of posts. 11.
The connector mounting j&8nARbctbRi Mbdnt1AE’ §igst {e) CeppestinulcamRARRYS
have a perineter hayi ng naxi num

positioning and mounting a plurality of electrical

5 connectors (5A, 5B) on a printed circuit board include a
base member (2), and at least two sets of pairs of synthetic
resin posts (3A, 3B) extending from one surface of and
formed integrally with the base member (2).for frictional
engagement of respective corners of a cavity (7) of each

10  connector to support respective connectors (5A, 5B) in a
predetermined positional relationship to each other.

FIG. 2



di mengi GABLAGEME S afiEsTodt s are positioned relative to each other. to be
wi t hi tfhe waximumnrdi-yensi ons of the perimeter of the connector conponents

when the'c?@Q? Qazfompo- nents are positioned on the posts. 14 12. A
conbi nati on“conprt né: a plurality of electrical connectors, each of the

connegt érs—-havi-Ag-a-pl agti c body portiod that defines, in part, an exterior
peri phery of said connegtor, each connector

FIG. 1
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surface and a

of spaced apart conductive term nals arranged
ductive term nals extending out fromsaid
h arrangenment for surface nounting said

board and, a connector nounting jig for
a predete@m ned pattern for surface nounting
bd circuit board, including: a base nmenber
perineter; and at |east two distinct sets of

posts extendrng upward
sai d . :

fromsaid upper surface of said base nenber, one of



di stinct sletREFbALASSTSSHEITnd positioned in a predeter- nined relationship
to th othegr [AISTTHCT ™38t qf [posts, and each of said distinct sets of posts
conprising at hea é L%gzégir of posts with each of said pair of posts and
each post [bdi ng sg ge rgmjeach ot her, each set of posts and each post in

QD

each set Qei apart a presellected di stance from each other so
that each |of said distinct gets of posts frictionally engage said connector
caviti es wiem rmserted—+msai d connector cavities to thereby firnmy

position and support the respective connectors on said base nenber in a
pre- determned relationship to each other, said distinct sets

FIG. 5 B




oFf" posts bei ng di sposed on said baseinenber near said perineter thergof
wher eby, when said connectors are supported on said connect quen&ttn®ing jig,
no portion of said base nenber perineter extends outwardly past said

exterior peripheries of said connectors,

15 13. The conbination of claim

12, wherein said base menber is formed of a synthetic resin, and said posts

and said base nenber are forned integrally with ethR(EpﬂﬁfE'MEﬁT SHEET
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1. A connector mounting jig for simultaneously position-
ing a plurality of electrical connector components in a
predstermined artangement for subsequent mougting on a
printed circuit board, each of the conmector components
having a body portion and at lcast one cavity extending
within the conmnector component body portion, cach said
cavity having a predetermined width, each of said cavitics
having a predetcrmined width and each of said connector
components having u predetermined exterior periphery, the
connccior mounting jig comprising: :

a base member having an upper surface and a perimeter;

at lcast two sets of resilient posix extending upward from

sujd upper surface of said base member adjacent its |

perimeter, one of said sets of resilient posts being
positioned in a predetermined relationship to the other
‘'set of posts on said base member, and each of said sets
of posts comprising at least two pair of posts with cach

- of said pair of posts and sach post being spaced from

- ~each other, cach sct of posts and each post in cach sct
being positioned to coiucide and conform with a cor-

' responding cavily of onc of said conmector
compoanents, so that cach of said scts of posts may be-
wnserled in and engage the cavity of one of said con-
nector companents, each set of posts frictionally engag-
ing surfaces of said connector component cavity, to
thereby firmly position and support the respective con-
nector components on said basc member in said pre-
determined relationship, said base member having a
preset perimeter and said sets of resilient posts being
disposcd on said base portion in an arrangement such
that, when said couneclor components are mounted 1o

- said base member, no portion of said base member of
said mounting jig cxtends past said exterior pecipheries
of said connector components.

e~

‘AN O A O

qbtoRbb—
24\ 3\°



¥4. The connector of claim 12, wherein said base nenber
The conbination of claim12,- wherein said posts support at
said connectors in a fixed positional
ot her.
two of said connectors in fixed positional end to endjr
si de- by-si de connectors. 17. The conbigation of claim1l
posts support at |least two of said connectors in fix

I s rectangul ar.
| east two of
si de-by-side relationship to each
16. The conbination of claim15, wherein said posts support at

15.

| east
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pOSI tiona

en

e

end relationship to each other. 18. The conbination df jcl 234nagg, ederieiln
said posts are

C

2. The connector mounting jig of ¢laim 1, wherein said
basc member is formed of a synthstic resin, and said posts
and said base are [ormed mtcgrally with each other.

3. The conncctor mouating jig of claim 1, whercin said
base member is of & polyganal ﬁ:ame-shapedz configuration.

4. The conncetor mounting jig of claxm 3. whercin said
configucation is rectangular

‘S The: connector mounting jig of clann 1 whcrcm said
posts arc arranged for supporting at least two of said
conncctors in a ﬁxed poszuonal side by sxdc rclauansth to -
- each other. "~ . '

6. The connector: mounnng jig of claim 5, wherein said
posts are also: ammged for suppertiug at least two additional
connector componen!s in fixed positional end to cad rela-
tionship to: said side by side eonnectors.

7. The conmectior mounting iig of claim 1, wha-em said

posts are arranged for supporting at least twvo of said
connectors in fixed positional end to end relationship to cach -

other.

R



positioned on said base menber and closely adjacent said base nmenber = °
perinmeter. - 16 19. A connector nmounting jig for si rmltaneously posi -
tioning a plurality of electrical connector conponents in a predetern ned
arrangenent for nounting onto a printed circuit bo i ned
mounting area of the printed circuit board, said pfiRfe8CENuSHEGOr d
having a plurality of conponents arranggg around sii @predetrern ngd

24 AUG 1999

8. The conpector mounting jig of claim 1, wherein cach
resilient post is deformable in the directions of both the other
pair of posts on the set and the other post in each pair.

9. The comector mounting jig of claim 1, wherein said :
base member compriscs:

a frame having elongate frame¢ components otiented i a

given direction for arranging and positiomng said con-
nector componcnts relative to each other, at least some

'\/ . of said frame components baving opcnings disposed
- therein belw::cn distinct séts of said posts for lightcning
N\ ' the jig.

10 The connector mounting jig of claim 1, whetem each

" cavity of said connector components includes & length and
width entircly contained within s23d ¢onnector component
body portion, and each of said pair of posts in a distinct set
of said posts is spaced from cach other by a distance .
_substanually equal to the length of said connector compo- -
nent cavity, and one post of each said pair is spaced from the
othcr post-of each said pair of posts by a distance substan-
tially equal to the width of said connecctor component cavity
to thereby facilitatc said frictional eagagement of said
.conneclor component cavuy by said sets of posts.

..11. The connector mounting jig of claim 1, wherein the
connector components have 8 perimeter having maximum
dimeasions, and suid posts are positioned relative to each

. other to be within the maximum dimensions of the perimeter
~ of the connector components when the connector compo-
nenis are positioned on the posis.

* [ L M - *



nounting area, each of the connector conponents having a body portion
definign an exterior periphery of said connec- tor, conponent, and each of
sai d connector conponents having at | east one opening forned in said body
portion thereof, the connector nounting jig conpri g~hRg—a-base _pnenber
having a predetermined perineter; a plurality of disRENGCFRENP SMEFPOSt S
di sposed on sai d base nenber adjacent thd base ﬁEbeT‘ 1 d
ext-endi ng upwardly from said base nenber,” each dist 1inRc et of ppsts
including at |east two pair of posts, with each of sbi% pé@ﬁ 5W9posts and
each post being spaced from each other, each pair pfipasts _and eagh |pots

12. A combination comprising:

a plurality of clectrical connectors, each of the conaectors
baving a plastic body portion that defines, in part, an
cxterior periphery of said connector, ¢ach connector
further including a plurality of spaced apart conductive
terminals arranged along said sidewalls said conductive
terminals extending out from said comnmector body
portion iato an arrangement for surface mounting said
connector to & printed ciccnit board; and, :

a connector mounting jig for supporting said connectors

_ in a predetermined pattern for surface mounting of said

o ‘ . conneclors to a printed circnit board, including:

‘2 base member having ar upper surface and a perimeter;
and

at least two distinct sets of posts extending npward from

said upper surface of said base member, one of said
distinct scts of posts being positioned in a predeter-
‘mined relationship to the otherdistinct set of posts, and
cach of said distinct scts: of posts comprising at lcast
two pair of posts with. each of said pair of posts and
¢ach post being spaced from: cach other, cach sct of
posts and cach post iy cach st being positioned apart
a presclected: distance fromi cach other so that cach of

- said distinct sets of posts frictionally engage said

— connector cavities when: inserted in said comnector

| cavities to thereby firmly . position and support the

U respective: connectors on:-said basc member in a pre-
determined relationship. to each other; said distinct sets
of posts:being disposed onr said base member near said
perimeter thereof whereby, when said connectors are
supported on said connector mouating jig, no portion of
said base member perimeter extends outwardly past
said exterior peripherics of said connectors.

N 0 Y



I h"each said pair being positioned to coincide and conform uwth.gu..
correspondi ng openi ng of on of said connector conponents, sio RO RN SHIEY %
said sets of posts may be inserted into said cavity of one pfsard-conmec ;
tor, conponents to engage opposite surfaces of said connector topponent .

e cgpﬁ!nég‘-go'f?gg j

cavity, to thereby firmy position and support the respecti

conponents on said base nenber in said pgedeterm ned rel atijpnship,..sald..
set's of posts being di sposed on said base portion such that} when said
‘connect or conponents are nounted to said base nenber, no p ' Ofea et
base nenber extends past said exterior peripheries of said connector :

13. The combination of claim 12, wherein said basc
member is formed of a synthetic resin, and said posts and
said base mcmber are formed integrally with each other.

14. The connector of claim 12, wherein said base member
is rectangular. '

15. The combimation of claim 12, wherein said posts
support at least two of said connectors in a fixed positional
side-by-side relationship to each other.

16. The combination of claim 15, whercin said posts
support at least two of said connectors in fixed positional end

U to end relationship to said side-by-side conncetors.

17. The combination of claim 12, wherein said posts

~ support at least two of szid coanectors in fixed positional end
10 end relationship to each other. |
18. The combination of claim 12, wherein said posts are
positioned on said hbase member and closely adjacent said
'base member perimeter. - '
Y
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.conponents.
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19. A coaoncctor mounting jig for simultaneously posi-
tioning a plurality of clectrical connector components in a
predetermined arrangement for mounting outo a printed
circuit board in a predetermined mounting ares of the
pdoted circuit board, said printed circuit board having a
plurality of componcnts arranged around said predetermined
mounting area, cach of the connector components havmg a
body porticn defining an exterior periphery of said connec-
torcomiponent, and. each ‘of ‘said comncctor componeats
baving at least onc opening formed in said body pornon
thereof, the connector mounting jig comprising: '

a basc member haviog & prcdemmned perimeler;

a plurahly of distinct sets of pests disposed on said base

. member adjacent said basc member perimeter and
extending upwardly from: said base member, cach: dis-
tinct set. of posts mcIudmg at lcast two-pair of posts,

 witl each of said pair of posts: and cach- posrflb_.__ng |
. spmdﬁ'omeach other, eaehparof.pos : post

c

¢

3 eont'orm witlr 2 corresponding opgmn :of one of saxd' |
conaector compoumts so thateach of said sets'of p posrs
may be inscrted into said cavity of one of said connec-
for components to cngage oppasit¢ surfaces of said
conpector component cavity, to thereby firmly position

\/' and support the tespccuve connector components on

said basc member in said predetermined relationship, -

said sets of posts being disposed on said base portion
such that whea said connector compeuents are mounted
to said basc member, ne portion of said base member
extends past said exterior peripherics of said connector
componcnts.
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