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Background of the Invention .
The present invention relates generally to

electrical connectors, and more particularly, to a vacuum
placement member associated with such connectors which
provides a support for vacuum attachment to the connectors
and which provides support to the connector walls during
the soldering thereof to a circuit board.

Background of the Invention

Vacuum transfer and placement mechanisms are well
known in the electronic assembly art and are used for
retrieving electronic components, such as connectors, from

' a supply source and transferring them by applying negative

air pressure to the connectors and placing them onto a
printed circuit board in a preselected position for
soldering. Typically, such apparatus are used with robotic -
assemblers and includes a transfer arm with an engagement
end that is pneumatically connected to a source of negative
air pressure. This negative air pressure creates a vacuum
at the engagement end of the transfer arm which can be used
to effectively "grab" a connector so that the connector may
be robotically transferred into a placement position with
great accuracy onto a circuit board or like component.

_ Most electronic connectors are devoid of flat,
large, solid portions. Such connectors, for thé most part,
also have an overall structure which contains openings in
the bottom and/or sidewalls of the connector which receive
connector . contacts. These openings represent porous
surfaces on the connector and therefore, the effective use
of vacuum transfer mechanisms to transfer-énd place such
connectors are defeated. To overcome this problenm,
transfer or placement members have been developed in the

art for use with connectors which attach to the connector
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Such ‘a connector gripping member is described in
Japanese Utility Model Application No. 6-50286 which has
been laid open for publication. It is designed for an
electric connector whose housing has two opposite sidewalls
extending longitudinaily. The gripping member includes a
ceiling plafe having a flat top surface and pairs of
resilient legs connected to each end of the ceiling plate
which depend downward from the edges of the ceiling pi&te
to engage the outer surfaces of the opposite sidewalls of
the electric connector. e
' Other conhector placement covers described in the
art include those which are the subject of U.S. Patent No.
5,249,977, issued October 5, 1993 and of U.S. Patent No.
5,277,601, issued January 11, 1994, assigned to the
assignee of the present invention. The former patent
describes a connector placement cover which has a flat
surface suitable for gripping by a vacuum transfer arm and
engagement legs which depend down from the top surface and
engage central walls of the connector. The latter patent
describes a placement cover which has a flat top surface
and two downwardly extending gripping legs which engage the
outer surfaces of the sidewalls of the connector body. The
prior art connectors described above engage only one
surface of the connector sidewalls.

' It is therefore understood that the prior art
describes connector placement members which grip the
connector along only one side of each sidewall to permit
application of negative air pressure to the placement
member top flat surface, so that ~the connector may be
transferred by vacuum means to a printed circuit board for
mounting thereon. In this singular type of engagement, the
connector placement covers exert forces on the connector
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al so have an overal |l structure which contains openings in the bottom and/ or

~sidewal | s of the connector which receive 30 connector contacts.
These openings represent porous surfaces on the connect 055_ teerefore,
~the effective use of vacuum transfer nechanisns to transfer pl ace such
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connect ors whiRPkken& h to the connector 2 and which provide a flat,

non-porous surface to t}® the assembly process, once the connectors are

mounted in position onto the circuit board to form a

5 connector-board assembly, the circuit board passes through

a reflow vessel, in which solder applied to selected

conductors of the circuit pattern on the printed circuit

board is melted to thereby solder the tail portions of the

terminals of the electric connector to the printed circuit.

10 While the circuit board is passed through the.

reflow vessel, the longitudinal walls of the connectors

positioned thereon may be pressed slightly inwardly by the

resilient legs of the connector placement member. The

lorigitudinal walls of the connector may deform slightly

15 inwardly with the result being that mating with another
connector is prevented.

The soldering process is typically accomplished

by passing ‘the circuit boards with its connectors through

a heating zone in which infrared lamps are positioned above

20 and albng the path of the circuit boards. The vacuum

placement members remain in place on the connectors during

this soldering process. The heat emitted by these infrared

lamps may heat the connector body walls which may result in

the softening of their material of construction, typically

25 a plastic. Slight deformations may occur in the connector
walls as a result of the griping forces applied thereto by
the vacuum placement member. Should such deformations

occur, the potential exists for mlsallgnment and
misengagement between the connector and its mating
30 counterpart.
The present invention is therefore directed to a
connector vacuum placement cover which overcomes the above-
described disadvantages and problems.

35 umma the Invention
It is therefore an object of the present
invention to provide a connector placement or gripping
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connect or for engagenent by vacuum transfer assenblies. These nenbers may
~al so be referred to as connector gripping nmenbers because they, in essence,
grip the sidewalls of a 5. connector. Such a connector L DPh & dgarenber

I s described in Japanese Utility Mdel Application No. 6-5%%%gﬂ%£'agehas
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pairs of resi 'ﬂféﬂiﬂf%ﬁ&ﬁ&lﬁ%%ﬁbﬁ%é‘é@. of the ceiling plate which
depend downward from the edges o; he ceiliggeplate to en %g$ [ he oquter

surfaces of the oppositAR® bigpt of present 1 tion 1is to
5 provide a vacuum placement cover for a connector of the

type having a longitudinal slot bounded by two opposing

sidewalls in which the cover includes gripping legs

disposed on opposite surfaces of the connector sidewalls in

order to prevent the application of unbalanced gripping
10 forces to the connector sidewalls.

It is still another object of the present
invention to provide an improved cover member for a
connéctor.in which the cover member has a flat covering
surface which is adapted to be engaged by a vacuum transfer

15 mechanism, and in which the cover member includes means for
gripping the connector so as to exert a balanced gripping
force on the connector which reduces the 1likelihood of
deformation and warpage occurring in the connector.

It is yet another object of the present invention

20 to prdﬁide a connector transfer member for engaging a
connector .while 'presenting a flat attachment surface
suitable for engagement by a vacuum or other placement
mechanism, in which the connector transfer member includes
first pairs of gripping legs which engage confronting first

25 surfaces of the connector sidewalls and second pairs of
gripping legs which are spécgd apart from the first
gripping legs and which engage confrdnting second surfaces
of the connector sidewalls, wherein the first and second

_gripping legs cooperaté.together to offset any detrimental

30 attachment forces from deforming the connector.

To attain these objects, the present invention
includes a gripping, or placement member for an electric
connector having a housing with ‘two elongated opposite
walls extending generally parallel in a longitudinal

35 direction. The gripping member includes a cover plate
having a flat top surface and pairs of resilient engagement
legs or arms connected to and descending down from edges of
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15 the €lectric connector. Qther connector placement covers described
in.the art include those which are the subject of U S. Patent No.
5,249,977, issued Cctober 5, 1993 and of U.S. Patent No. 5,05lAd¥)Igg | Ssued
January 11, 1994, assigned to the 20 assi gnee of the present

invention.  the va ;%[%tt@]jtn%&aréxb% goma&%cb;% &b@&é}g&@: “A1Q's W ch
engagenent | ogs AAARSH HEpBRBCRSRN PHOFOMATIRF HAILR Settpethsagocas
wal | s of the pairectof. lddge.| at The ppatrs UL engdg&ﬁbnheslegplamgnem@
Cover e, Sl ! B U MRATIRNY b 1R 03P G
body. Bhe embodiment of the present invention, pairs of main
~  engagement legs descend down near the ends of the cover
platé, while like pairs of auxiliary engagement and support
legs extend downwardly near the ends of the cover platé~so
that the auxiliary engagement legs define connector wall
10 support surfaces which lie on opposite sides and interior
of the main engagement legs. With this arrangement, each
longitudinal wall of the connector is, in effect,
sandwiched between the main and auxiliary 1legs to
substantially prevent deformation or warpage of . the
15 connector body on walls while passing through the reflow
vessel. .
These and other objects, features and advantages
of the present invention will be clearly understood through
a consideration of the following detailed description.
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prior art connectors described above engage only one surface of the
connector sidewalls. 30 It is therefore understood that t he
prior art describes connector placenent nenbers which g6LRos

connector along only one side of each’sidewal| to pernmt app |cat|on of
negative air pgessE ' - --gﬁ gop flat surface, so that the
connect or nay D& - ar nmeans to _a printed circuit
board for mounting ther eEﬁ th?rPQ\m%e sf-'fﬁu}ﬁlealf@[l}ﬁé'lﬁﬂ drgeydrEion pfcthe

connector pl acggai16Qveasse¥eptibA) CePePBréNBeCORIELi Obe made to the
' attached drawings wherein like reference numerals identify

5 like parts and wherein: .

FIG. 1 1is a perspective view of a first
embodiment of a connector placement member constructed in '
accordance with the principles of the present invention;

FIG. 2 is a cross section of the connector

10 placement member of FIG. 1 taken along line A-A thereof
FIG. 1;

FIG. 3 is a plan view of the connector placement
member of FIG. 1; ' '

FIG. 4 is an elevational view of the cohnector

15 placement member of FIG. 1;

FIG. 5 is a perspective view of an electrical
connector having the connector placement member of FIG. 1
attached thereto;

FIG. 6 1is a cross-sectional view of the

. 20 electrical-connector aséembly of FIG. 5 taken along line B-
B thereof; and

FIG. 7 is an enlarged end view of a metal blank
used for forminq'into a connector placement member as shown
in FIG. 1.
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3 walls which may lead to m salignnent or m sengagenent problens. In the
.assenbly process, once the connectors are nounted in position onto the
circuit board to forma 5 connect or - board assenbl Yy, thg legu board
passes through a refl ow vessel, in which solder applied to selecte _
conductors OfDE?ﬁ% FEﬁph ggﬁpgggggggg gibBaIﬁEE?SCIFCUIt board is nelted to
thereby sol de ermnals of the_electric, connector
to the printed circuit.Referring now to the |drawings and:ipoRAEticula¥sed
through the refggw Vﬁsﬁﬂlda éhe a@”@lé&ﬂtﬂ@él“@dnﬁé&t&ﬁezqumeﬁhdi&ated

posi ti oned thereonaq§¥ a% res ed S ghtl rosg g&la% ﬁou51ng 3 formed

ener inclu

5 from an insulative material. Within the housing along a

| longitudinal direction N, a plurality of connector
terminals 11 are arranged at regular intervals. The

connector housing 3 has a pair of opposing lonqitudinal
sidewalls 4 which define a slot 10 therebetween which is
10 intended to receive a mating electric connector therein.
Each connector terminal 11 can be seen in FIG. 6
to possess a solder tail portion 1la which extends out from
the bottom edge 3a of the connector housing 3 along the
sides of the connector 2. These solder tail portions 1l41a
15 are used for soldering the connector to a printed circuit
board 100'(FIG. 6) by soldering the tail portidns lia to
pads or traces 102 of the circuit board 100. -
Turning to FIG. 1, a connector placement member 1
constructed in accordance with the present invention is
20 illustrated. This connector placement member 1 is used to
provide a substantially planar, or flat, surface to the
connector 3 when attached thereto. This flat top surface
7 is engaged by a transfer or placement mechanism in which
typically has an internal port communicating with a source
25 of negative' air pressure. The negative ait pressure
creates a vacuum at the transfer arm port which results the
transfer arm to attach it to the connector pladement,meﬁber
by suction, as is known in the art. Once attached, the
connector may be transferred from a supply source (not
30 shown) to another electronic assembly component, typically’
a circuit board 100. The connector placement member 1
remains in place upon the connector until after it is
joined to the circuit board.
The connector 2 is placed in position on the
35 circuit board 100 (FIG. 6) so that its solder tail portions
1la lie above and in contact with tracer 102 on ﬁﬁe circuit
board 100. The proper positioning of the connector 2 in
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resilient |egs of the connector placenent nenber. The | ongitudinal walls
of the connector may deformslightly 15 inwardly with the result being-
that mating with another connector is prevented. The splder%gg 1 §5 08ESS S
typically acconplished by passing the circuit boards with itsS connecCtors
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5 board 100, a connector-board assembly is formed which is
tfansferred to a heating zone so that the solder previously
applied to the circuit traces 102 may be melted in order to
form a firm and reliable electrical contact between the

connector 2 and the circuit board 100.

10 Heating units, such as one or more infrared lamps
(not shown), are positioned in the'heating zone proximity
to the connector-board assemblies, typically above or
alongside the connector-board assemblies to heat the solder
until it melts. Due to the elevation of the connector 2

15 above the circuit board 2, the sidewalls 4 of the connector

' 2 are exposed to the heating means. This exposure may
often cause softening of the connector sidewalls 4. When
connector placement members are used on connectors while
they remain in the heating zone, the likelihood exists that

20 the plécement covers may institute or otherwise cause some
deformation in the sidewalls 4 of the connectors. If such
deformation occurs, there may occur mismating of the
connectors 2 with their counterpart connectors.

The present invention is directed to a connector

25 placement member which reduces the 1likelihood of such
deformation and which provides a reinforcement to the
connector sidewalls 4. Returning to FIG. 1, the connector
placement member 1 is seen to include a cover plate 8 and
pairs of resilient engagement legs 6. The cover plate 8

30 . preferably has a flat top surface 7 disposed within its
outer perimeter 110 which defines an engagement surface to
a transfer arm (not shown) which may attach itself to the
surface 7 by the application of negative pressure thereto
by -a robotic transfer apparatus. When the connector

35 placement member 1 is attached to the electric connector 2,
its cover plate 8 and top surface 7 lie atop the insertion
slot 10 of the electric connector 2 and, in the embodiment

“&- .ﬁ/
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walls as a result of the griping forces applied thereto by the vacuum

pl acenent nenber. Shoul d such deformations occur, the potenti aI exi sts
for nmisalignnent and nmisengagenent between the connect gg_ its
mati ng 30 counterpart. The present invention is therefore %Il rec?ed to a
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therefore an comhectoroisidewalls cséent Thecberdmeterprofi fhey COPRREERF

placement or g} PRéfiént cover 1 extends to the sidewalls 4 and may
further extend slightly past the sidewalls.

5 The engagement legs 6 are joined to the ‘ends of
the cover plate 8 at the corners thereof as illustrated,
although the placement of these engagement legs 6 may occur
in other locations while still obtaining the benef its and
advantages of the invention. The legs 6 depend from the

10 cover plate 8 to form a general U-shaped structure when
seen from the end. (FIG. 2.) The engagement legs 6 may be
considered as comprising two distinct sets of legs which
engage the connector 2. One set, a first set of first
engaqemént legs 6, may include gripping portions 112 at

15 their lower ends 114 which may further extend slightly
inwardly. Each connector sidewall 4 has recesses 4cC
disposed in its outer surface 4a which receive the gripping
port:.ons 112 of the ‘engagement legs 6.

The main engagement legs 6 may be formed along

20 with the cover plate 8 together such as by stamping
extension portions 116 of a metal blank 111 in the vertical
"direction % so that each main engagement leg 6 is aligned
in a confronting relationship with an outer surface 4a of
the connector sidewalls 4 when the lower plate 8 is applied

25 to a connector 2. o
Preferably, the main engagement legs 6 are formed
near the corners of the cover plate 8 as illustrated with
a spacing between opposing aligned legs which is _slightly
less than the width W of the connector housing 2 so as to
30 create a slight inward bias to resiliently engage the
connector sidewalls 4 in a manner in which the sidewalls 4
are sandwiched therebetween.
In order to resist any deformation which may be
induced in the connector sidewalls 4 by virtue of the
35 inwardly directed forces exerted théreupon by the main
engagement legs 6, the present invention includes a second
set of auxiliary engagement legs 9 which depend downwardly

-9 '
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and

support the connector sidewalls 4 therein from the

interior along their inner surfaces 4b as _explained in
greater detail to follow. ) '

The auxiliary support legs 9 preferably extend

downwardly from the cover plate 8 as do their associated
main engagement legs 6 and interior of the main engagement
legs 6 when viewing the cover plate 8 from its end, to .-form
an intervening insertion space 12 which receives a sidewall
4 of the connector 2. | '

The auxiliary legs 9 may be formed in a number of

manners. It may be formed by bending a selected extension
9 which is segregated from and punched out of the main
engageﬁent'leg 6. (FIG. 7.) When formed, it is preferable
that the lateral distance between the outer surfaces 9b of
the opposite auxiliary legs 9 is equal to the 1lateral
distance U between the inner surfaces 4b of the connector
sidewalls 4. In order to facilitate the insertion of the
connector sidewalls 4 into the intervening space 12, each
auxiliary leg 9 may be equipped with an inwardly-bent end
9a which reduces the likelihood of snagging the placement
cover auxiliary support legs 9 on the inner surfaces 4b of

the

connector sidewalls 4.
The connector placement cover 1 may be formed by

punching a piece of metal sheet blank 111 as seen in FIG.
7. by bendlng the main and auxillary leg extensions & and
9 with respect to the cover plate 8 of the blank 111, thus
providing integral main and auxiliary engagement leg
connections to the cover plate 8. Other materials of
construction, such as plastics, may be used for forming the
placement cover 1.
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invention to provide an inproved cover nmenber for a connector in which:
the cover nenber has a flat. covering surface which is adapted to be engaged
by a vacuumtransfer 15 mechani sm and in which the coy 26 %é

i ncl udes neans for gripping the connector so as to-exert a Palance

gripping force on the c I ke e ion
and war page occurrlng |gﬂ?%§é§bh€€% g;égg#&ﬁé Egﬁe%ngth de@h: féq
present inventelectdic conmegtowicby puahengOnttngnshst #b#b&@ﬁ(ﬂf the
engagi ng a conieedy| ¢ Védnfectd £ intih %‘;ﬂa?itn Céi-?‘e o f@Bide

suitable f or engagenent by a vacuum or nechanlsn1 i.n which
t he connect or 49¥hsHae ﬁBﬁB&PtPﬁcﬁ&ﬁﬁyﬂﬁhwﬂuﬁﬁﬁr%PE#aﬁ?lﬁﬁl Yidg LR h

engage anfrongtipping Sportions 112 effectively catch. in the sidewall
recesses 4c. Simultaneously, the auxiliary engagemént legs
9 ride down along the connector sidewall surface 4b until
the sidewall 4 is effectively sandwiched therebetween. The
cover plate 8 thereupon lies upon the connector insertion
10  slot 10 of the connector 2. Inasmuch as the auxiliary
support legs 9 extend along the interior 4b of the
connector sidewalls 4, each such sidewall 4 is thereby
supported by the engagement legs 9  against the forces
applied by the main engagement legs 6 of the collector

15 placement cover 1. '

When carrying the electric connector 2 to a
printed circuit board, the placement member 1 is picked up
applying a negative pressure to the flat top surface 7 of
the placement cover 1, and then the placement cover-

20 connector assembly is transferred to the printed circuit
board 100. Then, the connector-board assembly are passed
through a reflow vessel, in which solder applied to
selected portions 102 of the circuit board 100 is melted to
solder the solder tail portions 1lla of the connector

25 terminals 11 to the circuit board 100. |

While passing through the reflow vessel, the
longitudinal walls 4 of the electric connector 2 are
supported against the force ' applied thereto by the
resilient legs 6 of the collector gripper 1, thereby

30 preventing any substantial and detrimental inward
deformation of the longitudinal walls 4, which mnight
otherwise occur while in the reflow vessel and which would
prevent the mating of the electric connector 2 with its
mating counter connector. |

35 ' It will be appreciated that the embodiments of
the present' invention discussed herein are merely
illustrative of a few applications of the principles of the

i
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25 surfaces of the connector sidewalls and second pairs of gripping

l,egs which-are spaced apart fromthe first gripping | egs and whi ch engage
confronting second surfaces of the connector sidewalls, wheggipokhggfir st
and second gripping | egs cooperate together to of fset any detrlnental 30

attachment foroegeht P def Qfdﬂé]‘.%ﬂé‘emsaﬂffééeiongomﬁv P ilgéée 1:8}31 Gtdse
pl.acengnt menber for an

the present invention includes a pi
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ext endi ng geneamdlsc@péabfethéniﬂvéﬁﬁgbﬁudlnal 35 di rection. The

gri ppi ng menber includes a cover plate having a flat top surface and pairs
of resilient engagenent 'egs or arns connected to and descendi ng down from
edges of .
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5 the cover plate in orde nector -walls in a manner to

~ sandw ch the connector wall t jated pairs of legs. The pairs

" of engagenent |egs may be oi m 32' gglF’al n and auxiligyyydse@e 1 n that
in one 5 enbodi mnent  of hy = lnvention, pairs of min

engagenent 'E%ﬁlﬂ&i?e”d domn near the ends'of the cover plate, while |ike

pairs of auxiTrary engagenent apd su | egs .extend downwar di . the
ends of the cover platd-so ffatiPPEC |P}§ réﬁ&égéﬁﬁ%e?¥gﬁ Géﬁﬁﬁg

connector wal(h) for mounting to a surface of an electrical apparatus by
way of engagement with a pneumatic transfer means, wherein
5 the pneumatic transfer means has an engagement arm which
receives a source of negative air pressure so as to effect
a vacuum at the engagement arm, the assembly including'a
connector body (3) having a mounting base (3a) for mounting
on the electrical apparatus surface (100), the connector
10 body (3) including at least two opposing sidewalls (4)
which cooperate to define a slot in said connector body
(3), the sidewalls (4) extending up from said mounting base
(3a), and a plurality of electrical terminals (11) having
tail portions (1la) extending out from said connector body

15 (3), the improvement comprising:

a pneumatic placement cover (8) positioned on said
connector body (3) so as to overlie a portion of said
connector .slbt, "said placement cover (8) having a
substantially planar, smooth top portion (7) disposed

20 within a perimeter of said cover (8), the top portion (7)
defining an engagement surface for said pneumatic transfer
means, said placement cover having two pairs of engagement
legs (6,9) dependinq downwardly from said placement cover
(8) into engagement with inner and outer surfaces (4a,4b)

25 of said connector body sidewalls (4).

2. The electrical connector assembly as defined

in claim 2, wherein said pairs of engagement legs (6,9)
include at least one pair of main engagement legs (6) and

30 one pair of auxiliary engagement legs (9), said main
engagement legs (6) engaging said connector body sidewall

outer surfaces (4a) and said auxiliary engagement legs (9)
engaging said connector body sidewall inner surfaces (4b).
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10 support surfaces |ch I|e e sides and interior of the
mai n engagenent | egs. ‘iﬂ“ﬂ , each longitudinal wall of
‘the connector s, |n mn@heﬂ between the ggBhgs apd
auxiliary legs to substantlalfy prevent deformation or warpage of

the 15 connector bogly Onm@'éfe&gﬂgafmr{&&gag%mm? asfaoriyegse! -

These and ot her objects, features antages o resent I nvent | on

will be clearip Qhﬂémslodﬁh%ﬁﬁbngﬁabdcbk%¢%mﬁ%ﬁ|Q9N%F {3k infludesgfour
detail ed desclsapfsorbf engagement legs (6,9), each pair including an

outer engagement leg (6) and an inner engagement leg (9),

5 the outer and inner legs being spaced apart from each other
to define a connector body sidewall-receiving space (12)
therebetween, said spaces (12) receiving portions of said
opposing sidewalls (4) of said connector body (3) therein.

10 4. The electrical connector assembly as defined
in claim 4, wherein said placement cover (8) is stamped and
formed from a metal blank (111) and wherein said inner legs
(9) are stamped and formed from a portion of said outer
legs (6).

15 ' .

5. The electrical connector assembly as defined
in claim 1, wherein each of said engagement legs (6,9)
includes a connector body sidewall engagement surface
angularly disposed from a plane in which said placement

20 cover iop portion (8) lies. o

6. The electrical connector assembly as defined
in claim 4, vwherein said inner and outer legs (6,9) depend
downwardly from said placement cover'top portion (8).

25 _

7. The electrical connector: assembly as defined
in claim 1, wherein said placement cover planar top portion
(7) extends over top surfaces of said connector body
opposing sidewalls (4).

30 _ _

8. The electrical connector assembly as defined
in claim 2, wherein said main engagement legs (6) each have
a body poftion which is joined with said placement cover
planar top portion (8) and said auxiliary engagement legs

35 (9) are formed from said main leg body portions.

_ %N‘\‘Tf“-~“-‘“N\“

This Sh .

I



6 Brief Descriiption of the D’ rse of the follow ng
description of the detailed ﬁ“m Mﬂl Wﬂ“erence will. be made to
the attached draw ngs wherein erce *nunmer al s |dentbgy a sg |ike
parts and wherein: FIG 1 is a perspective view of ft gt

enbodi nent of a connect pl m; gyﬁ%{ dskB B‘i 5 3NEE
the principles of the p?%sen?fﬁnventlon C&%&e grogs i on l¥géh
connector 10 in glaimndnt vhemedn & fl!§tlpﬂbkeﬁfaﬁéﬁ§anﬁﬂgﬁmﬁﬂﬁm#%gﬁ
FIG 1, FIG 3(ép arkl aligrmed ofithesalantdriieddc*chB88y sidewall outer
surfaces (4a) and a second pair of said engagement legs (9)
5 are aligned with said connector body sidewall inner

surfaces (4b).

. 10. The electrical connector assembly as defined

in claim 9, wherein said first and second pairs of said

10 engagement legs (6,9) respectively ehgage said connector

sidewall outer and inner surfaces (4b, 4a) at respective
different elevations.

'11. The electrical connector assembly as defined

15 in claim 3, wherein said outer engagement legs (6) exert an

inwardly-directed engagement force on said connector body

sidewalls (4) and said inner engagement legs (9) provide
resistance to said inwardly-directed engagement force.

20 ‘ 12. The elec.tridal connector assembly as defined
in claim 1, wherein said engagement legs (6,9) are disposed
along longitudinal edges of said placement cover (8).

13. The electrical connector assembly as defined
25 in claim 3, wherein said four pairs of engagement legs
(6,9) are disposed along 1longitudinal edges of said
placement cover (8) proximate to corners of said placement

cover.

-15-~ ) : This Sheet Has Been Replaced
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menber of FIG 1; FIG 4 i ' vi ew of the connector 15

pl acement nenber of FIG ]Inlﬂn@ !mw!m]m} spective view of an electrical
“connector having the conne ¢ praceneqt «renber of FIG 1 gdipgkesgt hereto;

FIG 6 is a cross-sectional view of the 20 el ectrical connector

assenbly of FIG 5 takeps al 000 domfedbor® thane¥er aBGvELG (1) Sugdl erdar ged
end view of o im Ao AT WIS (P TAg10 001 Ba T MRRL Yol 155 Hhom

a connector supply to a mounting position on an electronic
component, wherein the connector (2) has a body portion (3)
5 partially defined byxat least two longitudinal sidewalls
(4) extending along the connector body portion (3) on
opposite sides of a longitudinal axis thereof, and wherein .
said connector body portion (3) further includes a slot

portion disposed between the two connector sidewalls (4)
10 such that each of said two connector sidewalls has opposing
inner and outer suffaces (4a, 4b), the connector transfer
cover (1) comprising: a cover portion (8) having a
generally flat top surface (7) disposed thereon providing
a point of engagement for a pneumatic transfer means, the
15  cover portion (8) having at least two first engagement arms
(6) extending downwardly from said cover portion (8) in
general alignment- with said connector sidewall outer
surfaces (4a) and at least two second engagement arms (9)
extending downwardly from said cover portion (8) in general
20 alignmént‘with said connector sidewall inner surfaces (4c),
said first and second ehgagement arms (6,9) being aligned
togethef in cooperating pairs such that they cooperate to
define spaces (12) therebetween which receive a portion of
said connector sidewalls (4) when said transfer cover (1)
25 is inserted onto said connector (2).

15. The connector transfer cover as defined in
claim 14, wherein said cover portion (8) has two
longitudinal edges which extend over said connector

30 sidewalls (4).

I
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7 Description of Preferre; m m“um“m erring nowto the drawings and in

particular FIGS. 5 and 6, “ﬁ “ nnector 2 is indicated generally
“at 2 and includes a rectangul & houtirfg 3 formed.5 frosgapos nsell ati ve

material. Wthin the housing along a longitudinal direction N, a

plurality of connectofef erfidat¢snddcese Bransges abveeyasaqeiinidyalrs.
e EoEe o LR T4 ‘wherefe Baia haPBE Beis b ek LB AR

mati ng el ect redgendriiclr talver egenerally parallel to said connector

sidewalls (4) and two transverse edges which are generally

5 transverse to said connector sidewalls (4), said first and

- second engagement arms (6,9) being disposed on said

connector transfer cover (1), proximate to such cover

portion longitudinal edges.

10 17. The connector transfer cover as defined in
claim 14, wherein said first engagement arms (6) include
connector sidewall outer surface gripping portions (112)
which extend inwardly with respect to said connector
sidewalls (4) and which are adapted to engage depressions

15 (4c) formed in said connector sidewall outer surfaces (4a).

18. The connector transfer cover as defined in
claim 14,_wherein said first engagement arms (6) are biased
to exert an inwardly-directed engagement force upon said

20 connector sidewalls (4) when said transfer cover (1) is
installed on said connector (2), said second engagement
arms (9) being aligned with said first engagement arms (6)
in order to resist at least a portion of said first
engagement arm engagement force. '

25

19. The connector transfer cover as defined in
claim 14, wherein said second engagement arms (9) have
sidewall engagement surfaces (9b) which abut said connector
sidewall inner surfaces (4b) when said transfer cover (1)

30 is installed wupon said connector (2), said 7second
engagement arms (9) providing a reinforcing interior
support for said connector sidewalls (4).
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Each connector termnal 11 can be seen in FIG 6 to possess a solder tai
portion 1la which extends out fromthe bottom edge 3a of the connector
housing 3 along the sides of the connector 2. These sol dergd2aidspsEti ons
141a 15 are used for soldering the-connector to a printed circuit board
100 (FIG 6) @§5ﬁgé¥¥ing the tail portions 1la to'pads or traces 102 of
the circuit board Llurning to FIG 1, a connector placement
member 1 conNAGHERE PLACEMENE COVER With the present invention is 20
illustrated. This conner,t oxaqaimemabemmermémberusﬁdrt ouseovwﬂehathe

substantial ly a rofl sur f.ac co C

thereto. Thi £ ?‘ﬁﬁavo% gﬁ?ﬁ%ﬁ%’:? Fs g?&%&ég’%&y &E}ﬁ% ans? éz:cg‘rreqﬁ{% _

mechani $m i n wivmiectors have housings formed from two oppos1te
longitudinal walls includes a flat cover plate and pairs of

resilient legs connected to edges of the cover plate to
engage the connector body longitudinal walls. The legs
include main legs and an auxiliary 1legs descending

10 downwardly from the cover plate and spaced apart from each
other to form an intervening space therebetween for
receiving and sandwiching the 1longitudinal walls of the
connector body therebetween. The connector body
longitudinal walls are thereby supported against the force

15 applied thereto by the cover member and inward deformation
of the connector body longitudinal walls is substantially
prevented. '

This Sheet Has Been Reﬂlaced
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typically has an internal port comrunicating with a source 25 of
negative air pressure. The negative air pressure creates a vacuum at the
transfer armport which results the transfer armto attach it to the
connector placenent nenber by suction, as is known in the art. Once
attached, the connector may be transf ddr4d from a supply source (not 30
shown) to another electronic assenbly conponent, typically a circuit board
100. The connector placenment nmenber 1 remains in place upon the connector
until after it is joined to the circuit board. The connector 2 is placed in
position on the 35 circuit board 100 (FIG 6) so that its sol der tai
portions 1lla |lie above and in contact with tracer 102 on the circuit

FIG. 1

FIG. 2

This Sheet Has Been Refilaced
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board 100. The proper positioning of the connector 2 in 8 the circuit
hoard 100 is often assisted by nounting pegs 104 which depend down fromthe
connector base 106 and are received within nounting holes 106 in the
circuit board 100. Once the connect or(@ i are mounted on the circuit 5
board 100, a connector-board assenbly i ‘f‘ rmed which is transferred to a
heating zone so that the solder previously applied to the circuit traces
102 may be nelted in order to forma firmand reliable electrical contact
bet ween t he

1

FIG; 3 | \ 110\ 7
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connector 2 and the circuit board 100. 10 Heating units, such
as one or nore infrared l'anps (not shown), are positioned in the heating
zone proximty to the connector-board assenblies, typically above or

al ongsi de the connector-board assenblief %ﬁ heat the solder until it nelts.
Due to the elevation of the connector 2 % above the crrcuit board 2,
the sidewalls 4 of the connector 2 are exposed to the heating neans. - This
exposure may often cause softening of the connector sidewalls 4. Wen
connector placenent nenbers are used on connectors while they remain in the

heati ng zone, the likelihood exists that 20 the pl agenent cowers may
institute or otherw se cause sonme deformation in]tre si dewal 4
connectors. | f such ' P

FIG. 5

FIG. 6
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deformation occurs, there may occur mismating of the connectors 2 with
their counterpart connectors. The present invention is directed to a
connector 25 pl-acenent menber which reduces the likelihood of such
deformati on and which provides a reinfg ment to the connector

sidewalls.4. Returning to FIG 1, the( ector placenment nenber 1 is seen
to include a cover plate 8 and pairs of resilient engagenent legs 6. The
cover plate 8 30 preferably has a flat top surface 7 disposed within
its outer perineter 110 whi ch defines an engagenent surface to a transfer
arm (not shown) which may attach itself to the surface 7 by the application
of negative pressure thereto by a robotic transfer apparatus.  Wen the
connect or

FIG. 7

;' This Sheet Has Been Replaced
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~ Background of t nve tion

The -present 1nvent10n relates generally to

electrical connectors, and more partlcularly , to a vacuum

- placement member assoc1ated with such connectors which

-provides a support for vacuum attachment to the connectors
"and which prov1des support to the connector walls durlng '
‘the solderlng thereof to a circuit board. '

'_Bac ound of the Inventlon

: retrlev:mq electrom.c components, such as connectors, from

¥ 351
-+ cofr
el d
sl Qi
ext
areg
il I.ust—r-ated,
5
S 100
15
20 .
25
30
35

Vacuum transfer and placement mechanlsms are well
known 'in the electrom.c assembly art and are used for

a supply source and transferrlng them by apply:.ng negat:.ve

air pressure to the connectors and placlng them onto a .-
'prln_ted circuit board in a preselected pos:l.tJ.on for

so‘ldering. Typlcally, such apparatus are used with robot:.c
assemblers and’ includes a transfer arm with an engagement
end that is pneumatlcally connected to a source of negative

_ alr_ pressure. This negatlve air pressure creates a vacuum

at the engag_ement end of the transfer arm which can be used

to effectively "grab" a connector so that the ‘connector may
‘be robotically transferred into a placement position with

great accuracy onto a circuit board or like component.

Most electronic connectors are devoid of flat o
' large, sol:.d portlons. Such connectors, for the most part
.also have an cverall structure which contains open:.ngs in

the bottom and/or sidewalls of the connector which receive

'connector contacts. . These openlngs . represent porous
surfaces on the donnector and therefore ‘-Ethe effective use .
of vacuum transfer mechanlsms to transfer and place such )
' connectors are defeated. 'I'o overcome this problem,_

transfer or placement menmbers have. been developed in the

~art for use with connectors th.ch attach to the connector

Date:  22(3[AL
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al t hough the'placenent of these engagenent |egs 6 may occur:in ofher
| ocations while still obtaining the benefits and advantages of the

invention.

The legs 6 depend fromtie 10 - cover plate 8 to forma

general ‘U shaped structure when seen*fron1the end. (FIG 2.) The
engagement | egs 6 may be considered as conprising two distinct sets of
whi ch - engage ahlae 4RRBAC! provide O Flat A fr!dr&tpo&eiusnf shurlfabeengage'anet

portions 112
f-ormed along
5

legs- 6, may includ I n ortlon 2 at r_ | ower
whi ch may - f uFeREe en€g§l %& \gﬁmFH%/a]‘%ﬁ Vacu\%gc ﬁcr & o?sgﬂl}g&g?? 4
‘recesses 4c dm&mmsmémmarstnapuabsoshefnﬁﬁenrathq:hsreoaneetoheggxpppngg

Iegs_'

has

Andels m%&%éyegarﬁ eddkndd] %ffyaaegegidéﬁgﬁé s@yabe _.

connector. _
' Such a connector grlpplng member is descrlbed 1n
Japanese Utlllty Model Appllcatlon No. 6 50286 whlch has

- ‘been la1d open for publlcatlon. It is designed for an

' electric connector whose hous1ng'has two opposite SLdewalls

10

.15

extending longitudinally. The gripping member 1nc1udes“a

ceiling plate having a flat top surface and pairs of

resilient legs connected to each end of the ceiling plate -

which depend downward from the edges of the ceiling plate
to engage the outer surfaces of the opposite sidewalls of
the electric connector. ' ' -

' other connector placement covers descrlbed in the'
art 1nclude those which are the sub]ect of U.S. Patent No.

'r5 249,977, issued October 5, 1993 and of U.S. Patent No.
5,277,601, issued January 11, 1994, assigned to the.

20

'_engage central walls of the connector, ‘The latter patent_

25

30

' connector along only one 51de of . each sidewall to permlt_

35

descrlbes a connector placement cover wh1ch has a flat
surface sultable for grlpplng by a vacuum transfer arm and
engagement legs which depend down from the top surface and

‘assignee of the present 1nventl.on. The former patent'

describes a placement cover which has_a'flat top surface

and two downwardly extending gripping legs which engage the
outer surfaces of the sidewalls of the connector body. The

prior art connectors described above engage only one
surface of the connector sidewalls.

It is therefore understood that the prlor ‘art
descrlbes connector: placement members which grip the

appllcatlon of negatlve a1r pressure to the placement
member top flat . surface, so that the connector may be
transferred by vacuum means to a prlnted c1rcu1t board for

mounting thereon. In this singular type of engagement the

connector placement covers exert forces on the connector _

This is. tﬁé'rép!accmi?m sheet
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20 with the cover plate 8together such as by stanping extension
portions 116 of a netal blank 111 in the vertical direction Z so that  each
.9mi n engagenent leg 6 is aligned in a &enfronting relationship with an '
-outer surface 4a of the connector sidewalls 4 when the | ower plate'8 '
is.applied 25 to a, connector 2. Prefereﬂﬂﬁ; t he .mai n engagenent gs 6
are forned ne¥flife Woichr oy tlﬁédco'\?‘ér TSR gmant | gt Rhs ‘JW?‘H‘*% .
. spaci ng betwepgoamaﬁglng aligned | egs which is sllghtly |l ess than the mndth
W of .t he connector housi

_ create | rd bias to
resiliently engage the ﬁé@tﬁ?sgpggKaPFgcﬁan anﬁﬁnﬁé? gﬂnRﬁFga Reendss
sidewal I s 4 ameunaled\m J:hetpdsldnmret oaton. the circuit board to form a

5 connector-board assembly, the circuit board passes through _
| 'a _reflow vessel, in which solder applled to selected
conductors of the c1rcu1t pattern on the printed clrcult'
- board is melted to thereby solder the tail portions of the
'termlnals of the electrlc connector to the printed circuit.
10 - While the c1rcu1t board is passed through thed
- reflow vessel, the longltudinal walls of the connectors
,p051tloned thereon may be pressed slightly inwardly by the
res111ent legs of the connector placement member. The
N -.longitudinal walls of the connector may deform sllghtly
15 inwardly with the result being that mating with anotherj'
'~ connector is prevented. | | |
' The soldering process is typically accomplished
'by passing the circuit boards'with'its connectors through
a heatlng zohe in which infrared lamps are pos1tloned above
20 and along the path of the circuit boards. The vacuum
' placement members remain in place on the connectors during
this soldering process. ‘The heat emitted by these infrared
lamps may heat the connector body walls which-may result in
_ the softening of their material of'constrnction,.tYpically-
25 ~ a plastic. Slight deformations may occur in the connector'
' walls as a result of the grlplng forces applied thereto by
the vacuum placement member. Should such deformatlons.l
" occur, the potential exists for misalignment and
'mlsengagement between the' connector and its matlngp
30 counterpart. . o
' The present lnventlon is therefore directed to a'
connector vacuum placement cover whlch overcomes the above-
'-descrlbed dlsadvantages and problems.

35 Summary of the Invention |
_ It is therefore an object of the present
'.1nvent10n to prov1de ‘a connector placement or grlppmg

This is the replacement sheet
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*In order to resist ahy def or mation whi ch may be induced in the connectdk,

sidewal.ls 4 by virtue of the 35 . i ngardly directed forces exerted
‘ thereupon by the main engagenment |egs 67 the present i nvention includes a
. second set of auxiliary engagenent |egs 9 which depend downwardly from

“the cover plate 8 and prinmarily provide support for the connector sidewalls
4.  Each of - membauXifloraiises wikar babegm Sraasgeel eFablgctrignednnetborsd

ey VEARRE L3RR RIRR TR i Baffpttort CUgtiE o0
o . . passing through a reflow vessel.
Another object of the present 1nvention is to.
5 provide a vacuum placement cover for a ‘connector of the
“type hav1ng a longitudinal slot bounded by two oppos1ng
s1dewalls, in which the cover 1ncludes gripping legs
disposed on opposite surfaces of the connector sidewalls in
order to prevent the application of unbalanced gripplng
10 forces to the connector sidewalls. _ _
| It is still another object of the present '
1nvention to prov1de an. 1mproved cover member for a
connector in which the cover member has a flat covering
' surface which is adapted to‘be_engaged by a vacuum transfer -
15 -mechanism, and in which the cover member includes means for
gripping the connector so as to exert a balanced gripping n
force on the connector which reduces the likelihood of
deformation and warpage occurring in the connector.
It is yet another object of the present 1nventlon'
20  to provid_e a ,co_nn_ector transfer member for engaging a .
' conhector while presenting a flat attachment _surface.
suitable for engagement by a vacuum or other pPlacement
"mechanism, in which thezconnector transfer member includes
first.pairs of gripping legs which engage confronting first
25 surfaces of the connector sidewalls and second pairs of
gripping legs which are 'spaced apart from the first
gripping legs and which engage confronting second surfaces
of the connector sidewalls, wherein the first and second
grlpping legs cooperate together to offset any detrimental
+-30. attachment forces from deforming the connector.

' To attain these objects, the present 1nvention
1ncludes a gripping, or placement member for an electric
'connector hav1ng a housmg with two elongated opposite

. walls extending generally parallel in a longitudinal'

-~ 35 direction. The gripping member includes a cover plate
"hav1ng a flat top surface and pairs of resilient engagement

legs or arms connected to and descending down from edges_of'

- This is- the rwlmmont ohoet
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~aligned with the longitudinal axes of each connector sidewall 4. These
‘spaces, - 12 as seén in FIG 6, receive and support the connector sidewalls 4
therein fromthe interior along t heir.9 nner surfaces 4b as explained in 10 .
-‘greater detail to follow:  The aUX|I|ary support legs 9 preferably extend -

~.downwardly fromthe cover plate 8 as do their associated main engagenent

l'egs 6 and ithercovenfplaie nin romdmadorarantays tﬂxe/mnammglam ao\/er .

plate 8 1rom il ed Lahdilich > che cBAinbOLSE YA 10 AR UY

whi'ch receives a sidewal he connec fary 1egs 9 may be
formed in a pabber of Aegsers. The payrse *6r POYATLMRNTi A§IE SBRECRRY

extenS|on _characterlzed as main and ‘auxiliary legs, in that in one
5 embodlment of the present inventlon, pairs of main

'engagement legs descend down near the ends of the cover
'plate, while like palrs of auxiliary engagement and support

legs extend downwardly near the ends of the cover plate so-d

‘that the aux111ary engagement 1egs define connector wall_
10 support surfaces whlch lie on opp051te sides and 1nterlor
of the main engagement 1egs._.W1th.thls arrangement, each_
longitudinal' wall of the connector is, in " effect,

sandwiched between the main and auxiliary legs to

_ substantially prevent deformation or' warpage' ef' the

15 connector body on walls ‘while pa551ng through the reflow
' vessel. - ' _

These and other objects, features and advantages
. of the present lnventlon will be clearly understood through

a consideration of the follow1ng detalled descrlptlon. |

Tms is the, replaco‘mon.t sheet
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9 whi ch is segregated fromand punched out of the main 20

engagement

leg 6. (FI'G 7.) When forned, it is preferable that the |ateral distance

i between the outer surfaces 9b of the oﬁposrte auxiliary legs-9:is equal to
the lateral distance U between the inner surfaces.4b of the connector
sidewalls 4. 'In order to facrlrtate t he insertion of the 25 - " connector .
sidewal | s 4 iBx : 2 ‘ ®h auxiliary leg 9 may be '
equi pped wi th ‘an i nvar dhy eeee%eafwhahfasﬂa@fﬁgt&esafﬁrim@t Yhe
“snaggi ng. t he pl acement cover_ auxiliary support S he_1 nner -surfaces
4b of the co bled; fAeggriptiony reference Wl e%nﬁ’?&%r tRa nt

cover 1 may herf£ER@d dyawiingdivitere i qcleceofrerﬂﬁxencféﬂeﬁmelelaaw 1Jcﬂahﬁ$yseen

in FIG

like parts and wherein: . ,
FIG.; 1 is a perspectlve v1ew of a first.

embodlment of a connector placement member constructed in

”accordance w1th the pr1n01p1es of the present 1nvent10n,'

10

FIG. 2 1s a cross sectlon of the connector

'placement member of FIG. 1 taken along line A-A thereof

FIG. 1, o
FIG. 3 1s a plan v1ew of the connector placement

" member of FIG. 1;

15

20

' FIG. 4 is an elevatlonal v1ew of the connector
placement member of FIG. 1;

FIG. 5 is a perspectlve view of an electrlcal

connector hav1ng the connector placement member of FIG. 1
attached thereto; o _ . o
FIG._ 6 1is 'a cross-sectional view of the

' 'electrlcal connector assembly of FIG. 5 taken along llne B-

B thereof; and
' "FIG. 7 is an enlarged end view of a metal blank
used for forming into a connector placement member as shown

in FIG. 1. '

- This is the replmmmt sheet
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7, by bending the mai n and auxiliary | eg extensions 6'ahd-9 W th reSpect'to
the cover plate 8 of the blank 111, thus providing integral main and

sauxiliary. engagenent leg 35" connections to the cover plate 8. & her
mat eri als of construction, such as plastics, may be used for formng the
placenment cover 1..  In use, the placenent cover 1 is attached to-an

el ectric conmbe ipti Bare Enbod imentshp of the electric

OS2 UL e SRR B ik 0o
: : FIGS. 5 and 6, an electrlcal. connector 2 is 1nd1cated_ _
qenerally at 2 and includes a rectangular hous1ng 3 formed 5'
'=5'” .from an 1nsulatlve_mater1al. Within the hou51ng along a
- longitudinal direction N, a plurallty of _connector
'termlnals 11 are arranged at regular 1ntervals. ' The
.connector housing 3 has a palr of opposing longitudinal
'sidewalls 4 whichmdefine a slot 10 therebetween which is
10 _intended to receive a mating'electric connector therein.
Each connector terminal 11 can be seen in FIG. 6
to possess a solder tall portion 1la which extends out from _
~ the bottom edge 3a of the connector hou51ng 3 along the,'
o sides of the_connector 2. These solder tail portions 141la
15 _are used for soldering the connector to a printed circuit
board 100 (FIG. 6) by soldering the tail portlons lla to
pads or traces 102 of the circuit board 100.
'Turnlng to FIG. 1, a connector placement member 1
constructed in accordance with the present 1nvent10n is
20  illustrated. This connector placement member 1 is used to
_provide a Substantlally planar, or_flat, surface ‘to the
connector 3 when -attached thereto. This flat top'surface
7_is'engaged by a transfer or placement mechanism in which
typically has an internal port communicating with a source'.
25  of neQative air pressure.  The negative air pressure
| creates a vacuum at the transfer arm port which'results the
transfer arm to attach it-tO-thehcohnector placement,member
by suction, as is known in the art. Once attached, the
‘connector may be transferred from a supp'ly' source_ (not.
30 shown) to another electronic assembly component, typically
a circuit board 100.: The connector placement member 1
‘remains in place upon the connector until after it is
joined to the circuit board. ": | |
S The connector 2 is placed in p051tlon on. the
35 c1rcu1t board 100 (FIG. 6) so that its solder tail portlons
~ 1la lie above and in contact with tracer 102 on the circuit
board 100. The proper'positioning of the:connector;g:in

Thts is the rep!acamont shoot
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5 gripping portions 112 effectively catch in the sidewall recesses 4c.
Si nul t aneousl .y, the auxiliary engageneq; | egs- 9 ride down al.ong the -
«wonnector sidewall surface 4b until the—sidewall 4 is effectively

~sandwi ched t her ebet ween. The cover plate 8 thereupon |ies upon the
connector -insertion 10 sl ot."10 of .the connector 2. lnasnuch as the. '
auxi liary supbbﬁtcunﬂﬁitSbQ§adﬁkP°aF§n§fFﬁ§ asgistedr byieinting cBegect or

- sidewalls 4, eaghymyeh Wepe \Hal |d04vri Sfrtd?@rtﬁié’ SRt e ﬁa/sé h@o@nﬂﬁaeaiaet
| egs. 9 against the fqrces ap

nai N _engage of . t he
~ collector 15 rece&i"&@er’(ﬁ‘rﬁ Egv'@?mit We olgs, ﬁqé {%Plg%glee ‘Sﬁ%"c“onﬁ%@f‘ar
"-_to a prl nted goocui toraarthe t Senneetents) peaper mbunted dtedthi® circuit

‘5 . board 100, a connector-board assembly is formed- whlch is
"transferred to a heating zone so that the solder previously
applled to the circuit traces 102 may be melted 1n order to
form a flrm and reliable electrical contact between the
. connector 2 and the circuit board 100. ' '
10 . Heatlng units, such as one or more 1nfrared lamps
"(not shown), are pos1tloned ln the heatlng zone proximity
to the connector-board assemblles, typically above or
_alonq51de the. connector-board assemblies to heat the solder
_ until it melts. Due to the elevation of  the connector 2
‘15 above the circuit board 2, the sidewalls 4 of the connector
2'are exposed to'the heating means. This exposure may'
_often cause softening of the connector sidewalls 4. When
: connector placement members are used on connectors while
they remain in the heatlng zone the llkellhood exists that -
- 20 the placement covers may.lnstltute or otherwise cause some
| deformation in the sidewalls 4 of the connectors. If such
deformation occurs, there may occur mismating of the
connectors 2 with thelr counterpart connectors.
- The present 1nventlon is directed to a connector
25 placement. member which reduces the likelihood of such
deformatlon and whlch prov1des a relnforcement to the -
connector sidewalls 4. Returning to FIG. 1, the connector
placement member 1 1s seen to include a cover plate 8 and
_ pairs of resilient engagement legs 6. The cover plate 8
30 .preferably has a flat ‘top surface 7 dlsposed within its
_outer_perlmeter 110 which def;nes an engagement surface to
a transfer arm (not‘shoﬁn) which may'attach itself'to the -
surface 7 by the appllcation of negative pressure thereto
_ by a robotic transfer ‘apparatus. . When the connector_
35  placement member 1 is'attached_to thepelectrlc connector 2,
' its cqver plate 8 and top surface 7 lie atop the insertion
slot 10 of the electric connector 2 and, in the embodiment
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applying a negative pressure to the flat top surface 7 of the placenent

cover 1, and then the placenent cover- " connector assenbly is :
«transferred to the printed circuit boagd 100. Then, the connector-board
assenbly are passed through a reflow vessel, "~ in which solder applied to

sel ected portions 102 of the circuit board 100 i's melted to sol der. the
‘solder tail pdustmated, ofover dheedlot 2betweens Bhey &Wo1 CPPEFINT

‘circuit boar %&G{Lcﬁémlalaaﬁamg tar ougthet rpefﬁﬁé@é\tvezse&he thenector

Iongltudlnal wal | s 4 of el ectric _conngctar orted _ .against
~ the force éﬁﬂ‘f"éﬂem’t h&PEF’E by exURdSs P efrﬂ I§ 98’ She &t el
~gripper 1, t f‘t&nﬂﬁyeﬁ(hxtend)rsw.ifgﬁtm pasty tmajtssitdmza]alls. and detrinental

inmards ‘The engagement legs 6 are 301ned to the ends of
the cover plate 8 at the corners thereof as 111ustrated
lalthough the placement of these engagement legs 6 may occur .
in other locations whlle still obtaining the benefits and
advantages of the invention. The legs 6 depend from the
10 cover plate 8 to form a general U—Shaped strnctnre when
' seen from the'end. (FIG. 2.) 'The engagement legs 6 may be
con51dered as_ mer1s1ng two dlstlnct sets of legs which
engage the connector 2. One_set ‘a first set of first

engagement legs 6, may include gripping portions 112 at
15  their lower ends 114 which.may further extend slightly
. inwardly' Each connector sidewall 4 has recesses 4c

dlsposed in its outer surface 4a which recelve the grlpplng

.portlons 112 of the engagement legs 6.

' - The ma1n engagement legs 6 may be formed along
20 'with' the cover plate 8 _together such ‘as by stamplng

extension portions.116 of a metal blank 111 in the vertical h

direCtion_z so that_each main engagement leg 6 is,aligned_

in a confronting relationship with an outer surface 4a of - -

.~ the connector sidewalls 4 when the lower plate 8 is applled
25  to a connector 2. _ |

Preferably, the'main engagement legs 6 are formed
near the corners of the cover plate 8 as_illustrated_with
a_spacing'between_opposing'aligned legs which is slightly
less than the width W of the'connector'housing 2 so as to
30 create a slight inward blas to res111ently engage the
connector SLdewalls 4 in a manner in wh1ch the s1dewalls 4

are sandw1ched therebetween. _
In order to resist any deformation whlch may be
induced ‘in the .connector s:Ldewalls 4 by virtue of the
35 . inwardly dlrected ‘forces exerted thereupon by the main
' - engagement legs 6, the present 1nventlon includes a second
‘set of auxlllary engagement legs 9 which depend.downwardly

Tnig is"'{h'e: '-r_efal_ac.?menx shes
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aefornation of the longitudinal walls 4, which mght otherw.se occur
“while in the refl ow vessel and which mnuld prevent. the mating of the

‘el ectric connector 2 with its mating cd@ter connector. 35 _1t- ]

‘wi || be appreciated that the enbodinents of the present invention
di scussed herein. are nerely illustrative of a few applications of the
principl es of fidom thd2cowgenplate 8 lsmde pismaridiyf i pedviide sappbetnﬁde by

those Sk"'edéﬂLtéEhﬁHét&%télééwé¥¥E”£'“QEQER”QEhﬁnEr38x§R&£k§ support
" legs 9 is preferably allgned with and spaced part from a
correspondlng maln engagement leg 6 so as to create an
5 flntervenlng space 12 therebetween ‘which is generally
' aligned with the longltudlnal axes of each connector
' sidewall. 4. These spaces, 12 as seen in FIG. 6, receive
and support the connector sidewalls 4 therein from the
_ 1nter10r along thelr inner surfaces 4b as explalned in
10 = greater deta11 to follow. _ .

o The aux111ary support legs 9 preferably extend
downwardly from the cover plate 8 as do their associated
main engagement legs 6 and interior of- the main engagement
legs 6 when viewing the cover plate 8 from its end, to form

15 an intervening insertion space 12 which receives a s1dewall
4 of the connector 2.
~ The auxlllary legs 9 may be formed in a number of
manners. It may be formed by bendlng a selected extension
9 which is segregated from and punched out of the main
20 engagement leg 6. (FIG. 7.) When formed, it is preferable
' that_the lateral distance between the outer surfaces 9b of
‘the opposite auxiliary legs 9 is equal to the lateral
distance U between.the_inner surfaces 4b of the connector
sidewalls 4. In order to facilitate the insertion of the
25 connector sidewalls 4 into the 1nterven1ng space 12, each
auxiliary leg 9 may. be equipped with an 1nwardly—bent end_'
9a which reduces the likelihood of snagging the placement
cover auxiliary support legs 9 on_the'inner'surfaces 4b of
the connector sidewalls 4. | ' |
30 | ~ The connector placement cover 1 may be formed by
punching a piece of metal sheet blank 111 as seen in FIG.
7,'by bending_the'main and auxiliary leg extensions 6 and
9 with respect to the cover plate 8 of the blank 111, thus
providing. integral main-'and _auxiliary -engagement -leg'
35 . connectlons to the cover plate 8. _'other materials of
-constructlon, such as plastics, may be used for formlng the'
placement cover 1. '
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and scope of the invention. CLAI M5 1. An |nproved el ectrical :
connector assenbly (1) for mounting tg a surface of an electrical apparatus
. by way of engagenent with a pneumatic—transfer neans, whérein 5 the.
pneurmatic transfer means has an engagenent arm which’ T ecei ves a source of’
- negative air pressure.so as to effect a vacuum at the engagenent arm the
~assenbly including a ceAngsepr thedpladembati Bgvarnmuis pytaated 33 dor

munting on Lhe gl 86t bheaboRBR%) *hy° phihiiAge 1t APk rd® (HAMEH Y tne
- . electric connector 2 untll the main engagement legs 6 rlde
:down the connector 51dewa11 outer surface 4a until thelr
5_'f Vgrlpplng portions 112 effectlvely catch in the sidewall
' recesses 4c. Slmultaneously, the auxiliary engagement legs
':9"ride down along the connector sidewall surface 4b until
_'-the sidewall 4 is effectively-sandwiched-therebetween.g The
o . cover plate 8 thereupon lies upon'the.connector'insertion
10 slot 10 of the connector 2. Inasmuch as the auxiliary
' support legs 9 extend along the interior 4b of the
connector SLdewalls.4, each such sidewall 4 is thereby
' supported by the. engagement legs 9 against the forces
applled by the maln engagement legs 6 of the collector

5 'placement cover 1.

When carrying the electrlc connector 2 to a
printed'c1rcu1t board, the placement member 1 is picked up
applying a negative pressure to the flat top surface 7 of
the placement cover 1, and then the placement_ cover-

20 ' connecto: assembly is transferred to the printed circuit
| ~ board 100. 'Then, the connector-board'assembly are passed
throﬁgh a reflow vessel, in which solder ' applied to
selected portions.lbz_of the circuit board 100 is melted to
 solder the solder tail portions 1la of the connector
25 terminals 11 to the-circdit-board_loo; : :

While passing through the reflow vessel, the
longitudinal walls 4 of the electric connector 2 are
supported against the force applied ‘thereto by .the
re5111ent legs 6 of the collector gripper 1, thereby

30 . preventing any substantial and detr1mental inward
-defornation of the ,long;tudlnal walls 4, which mnmight
otherwise occur while in the reflow vessel and which would
" prevent the matlng of the electrlc connector 2 w1th lts

~ mating counter connector. . |
35 It will be appreciated that the embodlments of
" ~ the present 1nvent10n discussed herein are merely
1llustrat1ve of a few appllcatlons of the pr1nc1ples of the
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10~ body (3) including at |east two opposing sidewalls (4) which -

cooperate to define a slot in said connectqgr body (3), the sidewalls (4)
extendi ng up from sai d nounting base (3a)_,1—3and a plurality of electrical _
termnals (11) having tail portions (1lla) extending -out from said connector

body 15 = (3)in¥&feigRr ov nt corrpri;i;'ng:. a pneunmatic placenment cover
(8). positioned gn. said conn B ymPRI £ scatbohd® Quer e a portion of -
sai'd connect or ng}lolte,d 'gvigneg n 8§u9¥t dhasd |y

Iai ’dhephﬁeeﬂﬁhdueoéég art b 1
pl anar, . snoot ladd EduEd | 7). di sposed Bar 10gi £/PR . &heetiri &pi6f; ¢
sai d cover (8), the% p%*rqtt-f%en l(nfﬁerﬂg‘fqrhi ng an engagenent surface fp Sai
pneumatic transfer neans, said placenent cover having two pairs of
- engagenent s : o - o -

w92 [3 [
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legs (6, 9) dependi ng downwardly from said placement cover (8) into
engagement with inner and outer surfaces (4a,4b) 25 “of sai d—conmnect or

~body sidewalls (4).. 2. The el ectri cdB_connect or ed in
‘claim 2, wherein sal d pairs of engagement |egs (6, Jmnﬂqm]mm"ﬂmgt one -

. pair of main engagenent: | egs (6) and 30 ~ one pair* of atixitiary:*

- engagenent | , said main engagenent .|l egs (6) engaging said
“connector body sidewal | 3Qut ejnS UfgeRfed @le@ﬂﬂlo@ldcmnleldt@lry £sgomslent

Iegs (9) e”ga?'”gfgg'goﬁﬁﬂfﬁétég JngﬁéfgégaM%lan e ectrlca ngparbtus by
way of engagement with a pneumatlc transfer means, whereln'
5. the pneumatlc transfer means has an engagement arm whlch'
'recelves a source of negative alr pressure so as to effect

a vacuum at the engagement arm, the assembly 1nclud1ng_a
connector body (3) having:a mounting base (3a) for mounting

_ _ 'on the electrlcal apparatus surface (100), the connector
10'. body (3) 1nclud1ng ‘at 1east two opposing 51dewalls (4)
whlch cooperate to define ‘a slot in sald connector body

(3), the sidewalls (4) extendlng up from said mounting base

(3a), and a plurallty of electr1ca1 terminals (11) ‘having

_ tail portions. (1la) extending out from said connector body_-
15 - (3), the. 1mprovement comprising: ,
| ‘a pneumatlc placement cover (8) poSLtloned on sald _

connector body (3) so as to overlie a portion of saJ.d
connector slot, ' said placement cover (8) having a
substantially planar, smooth top portion (7) disposed

20 Within'a perimeter of.said cover (8), the top'portion (7)
defining_an'engagementpsurface'for said'pneumatic transfer

means, said placement cover having two pairs of engagement

legs (6,9) depending downwardly from said placement cover

- (8) into engagement with inner and outer surfaces (4a,4b)

25 of said connector body sidewalls (4).

2. The'electrical connector assembly as defined

in claim 2, wherein said palrs ‘of engagement legs (6 9)
include at least one pair of main engagement legs (6) and

30 one pair of_ auxiliary engagement legs (9), said main
- engagement legs (6)_engaging said'connector body sidewall
outer surfaces (4a) and said'auxiliary engagement legs (9)
_engaging'said connector'body sidewall inner surfaces (4b) .

Thsxsthereﬁacomontﬂunﬁ
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3. The el ectrical connector assenbly as defined in claim1l1, whereinsaid:

.~ placenent cover (8) includes four pairs of enga u nf , .each pair -
~Jncluding an outer engagenent leg (6) add an lniﬂmuu mﬂu " (9, 5
‘the outer and inner |egs being spaced apart. from*ea€h bt Her sto*define a .
connect or- body S|demall-rece|V|n t her ebet ween,. said EE?CBS (12)

_receiving portions of sa& gﬁscgras %%n?ﬂﬁ to¥ as§erkhASc &dy
(3) therein. i@ claim 1, whereén saldepeheeheneakbovernge) oinaindesl foas

o e Bk (4B e FSEAT R SR A bR ARG %%{IE"
_.formed from- aqm:herl @EngHgeqmnt ole@r(ﬁ)eggnd 63n inner engagement leg (9).,
| : 5 the outer and inner legs be1ng spaced apart from each other
' to deflne a connector body 51dewall-rece1v1ng space (12)
therebetween, sald spaces (12) rece1v1ng portlons of sald
opp051ng sidewalls (4) of sald connector. body (3) thereln.

10 | | 4. The eleCtrical connector assembly as defined
" in claim 4, wherein said placement cover (8) is stamped and

formed from a metal blank (111) and whereln sald inner legsf3ﬂﬁ%ﬁ#ﬁf
(9) are stamped ‘and formed from a portlon of said outer
— legs (6)
15 | -
5. The electrical connector assembly as defined
in claim 1, wherein each of said engagement legs (6,9)
includes a connector body Sidewa11'7engagement surface _
angularly dlsposed from a plane 1n which said placement_'
20 _cover top portion (8) lles.f :

6. The electrical connector assembly as defined
- in clainm 4, whereln said inner and outer legs (6,9) depend o
downwardly from sald placement cover top portlon (8).
- 25 _
7. The electrical connector assembly as defined
in claim 1, whereln said placement cover planar top portlon
(7) extends over top surfaces of sa1d connector body
_ opposing sidewalls (4).
30 ) _
8. The electrical connector assembly as deflned
1n claim 2, wherein sald main enqagement legs (6) each have
a body portion which is joined with said placement cover
. planar top portion (8) and saiad auxlllary engagement legs.
35 (9) are formed from said maln leg body portlons.-

This is the replacement sheot
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15 5. The el ectrical connector assenbly as define rein
~ each of said engagenent legs (6,9) includes a con S|demall '
,engagenent surface angul arly di sposecl5f roma pl an m' MM@ | acenent
20 .cover top portion (8) lies. 6. The el ectri senbly
as defined in claim4, wherein said inner. and. outer legs (86,9) depend
downwar dly from said pl@cenehhe (ﬁiﬁ&tﬁwlpﬁpﬂpﬁﬁteﬂ)asﬁﬁmbly asrefined

el ectrical cofegifimasseibleredn dcidiiaft ipald abm éam/he ?h@e&@h‘i pleagement

cover planar top portian extends, qver to surfac sali n r
‘body > P gre alléngd with 'sai conné%tor bo y 51dewa € QFCtO

_ surfaces (4a) and a second palr of sald engagement legs (92)
5 .. are ‘aligned w1th ‘said connector body 51dewa11 inner
| surfaces (4b) ' ' ' '

“10. The electrlcal connector assembly as ‘defined
1n clalm 9, whereln sa1d first and second palrs of sald _
10 engagement legs (6,9) respectlvely engage said’ connector-
. sidewall outer and inner surfaces (4b 4a) at respectlve
different elevatlons. '

11. The electrical connector assembly as'defined
15 in claim 3, whereln said outer engagement legs (6) exert an |
1nward1y-d1rected engagement force on said connector body
sidewalls (4) and said inner engagement legs (9) provide
resistance to said inwardly-directed engagementtforce.

-zd . o 12. The electr1cal connector assembly as deflned
“in claim 1, whereln said engagement legs (6,9) are dlsposed
‘along longitudlnal edges of said placement cover (8).

_ _ _ 13;- The electrical-connector assembly'as defined
25 - in claim 3, wherein said four pairs of engagement legs
(6 9) are disposed along longltudlnal edges of said

-placement cover (8) prox1mate to corners of sald placement
cover.
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.opposing sidewal s (4). 30 8. The el ectrical connector—assenbly-as

~defined in claim2, wherein said nmain en agenent h have  a body
portion which is joined with said pl_-ace t cov 'E!E‘mmm | on (8)
and said auxiliary engagement legs 35 . (9) are d'naih | eg
_body portions. 9. The el ectrical connect or assenbly as defi ned I'n

claim 1, wherein a firstljaira ofcosme@t@#ga‘g'§#§ﬁfereg§°’(3§ at®) alvssted 1H.t h
sai d ConneCt0%§E¥¥ﬁﬁaﬁkﬂﬁﬂtriﬁﬁf¥r of an electrical connector (2) from

a connector supply to a mountlng position on an electronlc
component wherexn the connector (2) has a body portlon (3)
5 | rpartlally deflned by at 1east two longltudlnal 51dewalls
| (4) extendlng' along the connector body portlon (3) on
opposite sides of a longltudlnal axis thereof, and whereln-
'sald connector body portlon (3) further includes a slot
portlon dlsposed between the two connector sidewalls . (4)
10 such that each of said two connector sidewalls has opp051ng
' '1nner and outer surfaces (4a, 4b), the connector transfer
cover (1) comprising: a cover portion (8) having a
generally'flat'top surface (7) disposed thereon providing
" a point of engagement for a pneumatic transfer means, the
15 coVer pdrtion'(s) having at least two first engagement arms
(6) extending downwardly from said cover portion (8) in
_ general"alignment with said connector - sidewall outer |
- surfaces (4a) and at least two second engagement arms (9)
extending downwardly from said cover portion (8) in general
20 ‘alignment with said connector sidewall inner surfaces (4c),
said first and second engaqement arms (6,9) being aligned
together in cooperatlng pairs such that they cooperate to
'_deflne spaces (12) therebetween whlch receive a portion of
. said connector sidewalls (4) when said transfer cover (1)
25 is 1nserted onto said connector (2)

_ _ 15, The'connector'transfer'cOVer as defined in

‘claim 14, wherein said cover portion (8) has two
longitudinal edges “which 'extend over .said connector

30  sidewalls (4). - | | -

This is the replacemsnt stieet
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.surfaces (4a) and a second pair of said engagenent legs (9) 5

aligned -with said connector body si c}ewal I ﬂ\“ “”‘E . S
The .el.ectrical connector assenbl y as deﬁ—ned in. l“ ‘“ ai.d f| rst
and second pairs of said 10 -engagenent | egs (‘6% 9)¢ réspectlvely engage

sai d connector sidewall outer and inner. surfaces (4b, 4a) at respective
di fferent el evations. 11161héTh¢e@Qmm%%$°€ohﬁé@ﬁﬁﬁra§§¥ﬁﬁl?Sag- lededin 5

in.claim3, whergig §@'dwﬁéréineEQ§HeEEOEr|96§tﬁ@h ﬁé%rkmﬂqlongltudlnal
|nmardly directed engagenent force on said connecti body sjdewal | s and -
0

said inner enRERRENVIR @ pAsPRYalLYsi BREALLeLo $Qi P ATR t ed

. engagemnent fOréEﬂewalls (4) and two transverse edges which are generally
- _1transverse to sald connector sidewalls (4), said first and
S second engagement arms (6, 9) belng dlsposed on said
connector transfer cover (1), proximate to such cover
portion longitudinal edges.

0 - 17. The connector'transfer'cover as defined in
-claim'14, wherein sald first engagement arms (6) 1nclude
connector 51dewa11 outer surface grlpplng portlons (112)
which extend 1nwardly with respect to said connector
s1dewalls (4) and which ‘are adapted to engage depreSSLOns

‘15 (4c) formed in said connector sidewall outer surfaces (4a)

18; The connector transfer cover as defined in
clalm 14, whereln said flrst engagement arms (6) are blased
to.exert an ;nwardly-dlrected_engagement_force upon sald'_

20 connector sidewalls (4) when said transfer cover (1) is’
| installed on said connector (2), said second engagement
arms (9) being aligned with said first engagement arms (6)
'in order to resist at least a portlon of sald first
engagement arm engagement force.
25 ' S
' 19.' The connector transfer cover as deflned in
claim 14, wherein sa1d second engagement arms (9) have
Sidewall'engagement'surfaces (9b) which abut said connector
sidewall inner surfaces (4b) whenlsaid_transfer.cover (1)
30 is installed upon. said connectorf (2), said nsecond
engagement arms (9) providing a reinforcing interior
. support for said connector_sidewalls-(4). -

g
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20 | 12." The el ectrical connector aésenbly as defined in claim
1,. wherein said engagenent- | egs (6,9) are disposed al ong | ongitudi nal edges
of said placenent cover (8). 13. -The electrical connector assenbly-as

defined 25 in'clainr3,.mhere|n said four pairs of engagenent Legs'(6,9)_
are disposed along |ongitudinal. edges of - said placenént_cover (8) -
proxi mate to corners of said placement coever. 14. - A connector transfer

cover (1) used |n faC|I|tat|ng transfer of an electrlcal connector (2).
from ' S

- FIG. 1

FIG. 2

- .
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L2

- a.connector supply to a nounting position on an el ectronic conponent,

wherein t

he connector (2) has a body.portion (3) 5 = partially defined by

at | east two | ongi t udi nal sidewal I s (4) extending al ong 't he connect or body

© portion

(3) on opposite sides of ‘a |ongitudinal axis thereof,. and wherein

- sai'd conhector body portion (3) further 2nc|udes a sl ot portlon di sposed

bet ween t

he two connector sidewalls (4)*I0  such that each of said two

connector sidewal | s has opposi.ng inner and outer surfaces (4a, 4b), -the:
connector transfer cover (1) _conpri-sing:- a cover - portion -(8) having-

~ a general.

ly flat top surface (7) disposed t her eon prOV|d|ng a point of

~ engagenent for a pneurmtic transfer neans, ~the 15 ~°  cover portion (8)

© having at

FIGS \ ﬂO\ . 9

| east two first engagenment arms
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(6)>exténding-domnmardly from said cover portion (8) in general alignment

with 'said connector. sidewall outer surfaces (4a) and at |east two
second engagenent. arns (9) extending downwardly from said cover portion (8)
in general - 200 ~ alignment with said connector sidewall inner surfaces

(4c), said first -and second engagenent arr@ (6,9) being aligned together in
cooperating pairs such that they cooperate—to define spaces (12) _

t her ebet ween whi ch receive a portion of said connector sidewalls (4) when
said transfer cover (1) 25 is- inserted onto said connector (2). ‘15.
The connector transfer .cover as defined in claim 14, wherein said cover
portion (8) has:- two |longitudinal edges which extend over _said
connector - R - 10 ,»

FIG. 5

- FIG.¢
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30 - sidewal I's (4). 16.. The connector transfer cover as defined in
cl-aim 14, wherein said cover portion has two |ongitudinal edges which are
generally parallel to said connector sidewalls (4) and two transverse
edges which are generally 5 ° transverse to said connector sidewalls (4),
said first and second -engagenent arms 4(6,9) being -disposed  on said .
connect or transfer cover (1), proxrnate—fo such cover portion |ongitudinal
edges. 10 ' po - 17. The connector - transfer cover as defined in

FIG. 7
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claim 14, wherein said first engagenment arnms (6) include connector sidewall
‘outer surface gripping portions (112) which extend inwardly wth respect
+to said connector sidewalls (4) and which are adapted to engage
~ depressions 15 - (4c). formed-in said connector ‘sidewall outer surfaces
(4a). 18. The .connector transfer cover as-defined in claim 14, wherein
said first enBBEERARLiarns (6) are biased to exert an inwardl y-directed

engagenent’ foggggggggLaggggg?_ggyggonnector sidewal s (4) when said . h
engagenent arms (9) bei fhg SPGB BESFERERY HeHet Rt S 6 Fn
“order to resi pheamaltdasttransferi @ oéleatdi¢al sconngagorsntinrvhichyagkeent _
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inéiﬁde main '1eqs _ahd an auxiliary legs descending
10 :downwardly from the coVet plate and spaced apart from each
 other to form an intervening._SPacé"therebetween for
receiving and sandwiching the longitudinal walls of the

- connector body therebetween. ‘The connector body
longitudinal walls are thereby supported against the force -
15  applied thereto by the cover member and inward deformation
- . of the connector body lqngitudinal walls is substantially
prevented. ' o . ' S
 Figure 5
This Sheet Has Been ﬁerlace_d :

i

~ This Is the replacement sheet

vus. 57 (36



25 109. The connect or transfer cover as defi ned in claim 14, wherei n sai d
second engagenent arns -(9) have !
adxppb@mndwbe%

.. a d corSEARCH REPORTn 49-Inhen said transfer covel

( is installed upon paid connector (2), said second
ment _arnms (9) providing] a reinforcing interior support for sa

TEXTOF THE ABSFRACT(4) -

VACUUM PLACEMENT COVER

A vacuum plai:e'rrient member (1) for use with the pneumatic transfer of electrical connectors
in which the connectors (2) have housings formed from two opposite longitudinal walls (4)
includes a flat cover plate (8) and pairs of resilient legs (6) connected to edges of the cover
plate (8) to engage the connector body (3) longitudinal walls (4). The legs include min legs -
(6) and an auxiliary legs (9) descending downwardly from the cover plate (8) and spaced apart
from each other to form an intervening space therebetween for receiving and sandwiching the
longitudinal walls (4) of the connector body therebetween. The connector body longitudinal
walls (4) are thereby supported against the force applied thereto by the cover member (1) and
inward deformation of the connector body (3) longitudinal walls (4) is substantially prevented.

Fig. 5.
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