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tail portion extends through holes in the printed circuit board such that
the receptacle contacts are BACKGROUND OF THE INVENTION
coupled to electrical circuits on the printed circuit board. When the plug
is inserted in the plug receiv- 1. Field of the Invention
5   ing cavity of the receptacle housing, the plug con- tacts slidingly
mate with the spring contact portions The present invention relates to a
carrier for  of the receptacle contacts such that the plug and use with
molded articles and more particularly, to a  receptacle form a interface
between the conductors new and improved reusable carrier on which are    in
the cable attached to the plug and the circuits on releasably mounted small
molded articles, such as  10  the printed circuit board. modular telephone
receptacles or jacks. The          It is advantageous to form the metallic
conduc- present invention also relates to the method of   tors from a flat
metal stock. In this manner, -a manufacturing, handling and/or installing
small mol-  plurality of conductors can be stamped at one time. ded
articles by utilizing a carrier on which such  Two examples of modular
telephone jacks employ- articles are releasably mounted so that the manu-
15  ing flat stamped metallic conductors are United facturing, handling or
installation of such articles  States Patent Nos. 4,292,736 and 4,315,644.
An- may be automated and/or may be accomplished       other patent
disclosing the use of such contacts in using robotics.
modular telephone jacks is United States Patent No. 4,618,207. 2.
Description of the Prior Art              20      In order to assemble the
metallic conductors to the housing, the housing is transported to and One
type of small molded article is a modular  positioned at a work station of
an assembly ma- electrical connector generally known as a modular  chine.
Thereafter, the assembled jacks are shipped telephone receptacle or jack.
Modular jacks have  to a user of such jacks. In the past, the shipment of
been used in the telecommunications industry in  25  the jacks was
accomplished by placing the assem- interconnecting telephone components and
as a     bled jacks on a tray or into shipping tubes. wall receptacle to
connect telephone equipment to    In United States Patent No. 4,541,174,
recepta- . telephone cables. These jacks also have been      cle housings
are maintained in proper spatial rela- widely used for connecting telephone
equipment to  tionship to each other during the assembling of the a
telephone network or as an input/output (I/O)  30  conductors to the
receptacle housing by plastics interface for communication peripheral
equipment.  spacers interconnecting adjacent housings. After The modular
jacks are adapted to receive a     the conductors are installed in the
housing, the conventional modular plug. The plug is typically  spacers must
be broken to separate the jacks into attached to an end of a cable
containing a plurality  individual components. This procedure not only of
insulated conductors and may include contacts  35  requires the spacers to
be broken after the conduc- which pierce the insulation surrounding the
conduc-  tors are installed, but also requires groups of hous- tors so as
to couple each of the conductors to an  ings to be molded together so as to
be joined by individual contact. In order for the modular tele-  the
spacers. In producing other types of products, phone jack to receive a
modular plug, the jack is  integrally molded plastic strips are used to
facilitate molded with a plug receiving opening at one end of  40  assembly
operations. For example, United States a housing, which opening
communicates into a      Patent Nos. 3,431,548 and 4,149,768 disclose plug
receiving cavity formed in the housing.      molding housings to a plastics
carrier strip. In the case of what is known as a right angle     As can be
appreciated, the use of an integrally modular telephone jack, the jack has
its plug re-  molded spacer, such as disclosed in patent No. ceiving
opening at its front end and has opposed   45  4,541,174, or the use of an
integrally molded car- top and bottom walls joined by opposed side walls
rier strip, such as disclosed in patent Nos. extending from the front end
or plug receiving    3,431,548 and 4,149,768, requires the spacer or
opening to a back or rear wall. A plurality of    carrier strip to be
molded with the article and stamped, metallic elongated conductors are
moun-  additionally, necessitates the breaking or severing ted in the
housing. Each conductor includes a   so  of the spacer or carrier strip
from the article before contact or spring contact portion at one end ex-
the article can be shipped or used. Moreover, since tending into the plug
receiving cavity, a lead or tail  the spacer or carrier strip must be
broken, the portion at the other end normally extending out   spacer or
carrier strip cannot be re-used and the from the bottom wall of the modular
jack housing  article cannot be readily installed by robots. and an
intermediate portion interconnecting the   55  EP-A-0 128 016 discloses a
carrier assembly in contact and lead portions. The lead or tail portion
which a continuous flexible strip is provided with may be designed so that
when the bottom wall of   holes to which are secured moulded articles by
the jack is mounted on a printed circuit board, the  means of a post on a
tag moulded integrally with 2    
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having a frangible break line.    the jack may be removed from the clip
without the necessity of applying a force directly to the spring SUMMARY OF
THE INVENTION                           latch or destroying any portion of
the carrier. The present invention as defined in claim 10 An object of the
present invention as defined in   5   also includes a new and improved
method of man- claim 1 is to provide a new and improved carrier
ufacturing, handling and/or installing modular tele- for use with small
molded articles to facilitate the  phone jacks by utilizing a carrier of
the type here- manufacturing, handling and robotic installation of  tofore
described. In particular, the method includes the article.
the steps of mounting a modular telephone jack A further object of the
present invention is to  10  housing on the clip so that the jack housing
is provide a new and improved method of manufac-      maintained on the
clip due to the frictional engage- turing, handling and installing molded
articles by  ment of the side friction springs with the interior utilizing
a single carrier which releasably retains the  side walls of the plug
receiving cavity and the article on an elongated carrier strip.
engagement of the spring latch with the latch of the One embodiment of
carrier of the present in-  15   modular telephone jack. The carrier is
indexed by vention is stamped from a metallic strip and has a  means of the
pilot holes so that the modular tele- plurality of depending clips
extending from an elon-  phone jack mounted on the clip is positioned at a
gated carrier strip so that modular telephone jacks  work station in an
assembly machine where contact may be releasably retained in proper spatial
rela-  modules may be installed into the modular tele- tionship. The
carrier strip is a generally flat metallic  20  phone jack. Once the
modular telephone jack has part with a series of pilot holes for moving and
been fully assembled, a reel of modular telephone indexing the carrier
strip relative to a work station  jacks may be formed from the carrier by
winding and struck out, downwardly bent locating projec-   the carrier
strip into a reel. The reel of modular tions extending at right angles from
the plane of  telephone jacks then may be shipped to a user of the carrier
strip so that the carrier may be posi-  25  the jacks without the necessity
of transferring the tively positioned relative to the work station. A
individual jacks onto trays or into shipping tubes. generally U-shaped
projection forming a depending  Upon receiving the reel of jacks, the user
may clip extends from the carrier strip aligned with each  utilize robots
or the like to apply a withdrawal force of the pilot holes and is adapted
to be releasably  to individual ones of the modular telephone jacks
received within a housing cavity of a small molded   30  so as to remove
the housing from the clip portions article, such as a plug receiving cavity
of a modular  of the carrier and install individual modular tele- telephone
jack. The U-shaped clip includes a bight  phone jacks on a printed circuit
board or the like. or base portion attached to the carrier strip by a
Thereafter, the carrier strip may be re-used for neckdown projection, the
base extending trans-     manufacturing of other modular telephone jacks
versely of and in the plane of the carrier strip.  35  because no portion
of the carrier strip has been Opposed legs of the U-shaped clip form a pair
of   destroyed or altered either during the manufactur- opposed upstanding
side walls extending from the   ing, handling or installing of the modular
telephone base or bight portion of the clip. Each of the side  jacks. walls
has a pair of oppositely curved friction         Some ways of carrying out
the present inven- springs projecting outwardly from the side wall so   40
tion in both its apparatus and method aspects will as to frictionally
engage the side interior walls of  now be described in detail by way of
example with the plug receiving cavity when the clip is inserted  reference
to drawings which show one specific into the plug receiving cavity. The
comers of the  embodiment of carrier according to the present side walls of
the clip remote from the carrier strip  invention. are beveled so that the
clip may be more easily  45 inserted into the plug receiving cavity.
DESCRIPTION OF THE DRAWINGS In order to more positively secure the clip
within the plug receiving cavity, a cantilevered      FIG. 1 is a
perspective view of a portion of the spring latch arm is formed from the
bight portion     carrier embodying the present invention; and includes a
cam surface at its free end for  50    FIG. 2 is a top view of a portion of
the carrier of releasably engaging a latch of the modular tele-      Fig. 1
showing two of the clips extending from phone jack. The cam surface enables
the spring       the carrier strip; latch to not only engage the latch of
the modular     FIG. 3 is a side view of the carrier shown in Fig.
telephone jack when the clip is inserted into the     2 as viewed along
line 3-3 of Fig. 2; plug receiving cavity, but also permits the dis-  55
FIG. 4 is a perspective view of the modular engagement of the spring latch
from the jack latch   telephone jack with which the carrier of Fig. 1 upon
application of a withdrawal force on the hous-   may be used shown with a
contact module in ing of the modular telephone jack. Consequently,
position for insertion into the modular telephone 3    



5                 EP0299610B1                       6 jack housing;
positively position the carrier 20 at a work station FIG. 5 is a front view
of the modular telephone  or the like when the carrier 20 is used in assem-
jack shown in Fig. 4 with the contact module    bling or installing modular
telephone jacks 32. installed in the jack housing;                     Each
of the clips 24 is joined to the carrier strip FIG. 6 is a bottom view of
the modular tele-   5   22 by a necked down attachment portion. In the
phone jack shown in Fig. 5;                    case of clips 26, 28 and 30,
the necked down FIG. 7 is a carrier as shown in Fig. 1 with a  attachment
portions 46, 48 and 50 join the clips 26, modular telephone jack of Fig. 4
mounted on    28 and 30, respectively, to the carrier strip 22. As one of
the clips prior to the insertion of the  is illustrated in connection with
the clip 26, the contact module and with another modular tele-  10  necked
down portion 46 extends transversely from phone jack on another of the
clips after the    the carrier strip 22 and is integrally formed with a
contact module has been installed in the modu-  base or bight portion 52 of
the generally U-shaped lar telephone jack housing;                     clip
26. The remaining walls of the U-shaped clip FIG. 8 is a sectional view
taken along line 8-8 of  26, namely, opposed side walls or legs 54 and 56,
Fig. 7;                                    15  are formed by bending the
metal forming the clip FIG. 9 is a bottom view of the assembled modu-  26
at a generally right angle to the plane of the lar telephone jack of FIG.
7; and               bight portion 52. FIG. 10 is a schematic
representation of how the   The side wall 54 has a pair of curved, oppo-
carrier of FIG. 1 can be used to install a modular  sitely extending
resilient projections or friction telephone jack of the type shown in FIGS.
4 to 6   20  springs 58 and 60. Similarly, the side wall 56 has a on a
printed circuit board.                     pair of curved, oppositely
extending resilient pro- jections or friction springs 62 and 64. The
springs DETAILED  DESCRIPTION  OF THE  EMBODI-            58, 60, 62 and 64
are used in retaining the modular MENTS BY WAY OF EXAMPLE
telephone jack 32 on the clip 26. The modular 25  telephone jack 32 also is
retained on the clip 26 by Referring now more specifically to FIG. 1 of the
a spring latch 66 extending downwardly from the drawing, therein is
disclosed a carrier which is  bight portion 52 (see FIGS. 1 to 3 and 8).
The generally designated by the numeral 20 and which  spring latch 66
includes a cantilevered latch arm 68 embodies the present invention. The
carrier con-   having a cam surface 70 near its distal or free end sists of
a carrier strip 22 and a plurality of generally  30  71. As will be
described in more detail below, the U-shaped clips 24 extending
transversely from the  spring latch 66 aids in retaining the modular tele-
carrier strip 22. In FIG. 1, the carrier 20 is shown  phone jack 32 on the
clip 26, but allows the modu- with clips 26, 28 and 30 extending from the
carrier  lar telephone jack 32 to be removed from the clip strip 22. The
carrier strip 22 can be of a substantial  26 whenever a withdrawal force is
applied to the length so that a substantial number of clips 24 may   35
modular telephone jack 32. be included in the carrier 20. Each of the clips
24  As previously indicated, each of the clips 24 is is adapted to have
mounted thereon a modular      adapted to receive a modular telephone jack
like telephone jack, as for example, the modular tele-  the modular
telephone jack 32. Alternatively, any phone jack 32 shown in FIGS. 4 to 6.
type of small molded article with an internal cavity The carrier 20 may be
formed from a generally  40  may be mounted on the clips 24. As best seen
in flat strip of metal in a progressive stamping die or  FIGS. 4 to 6, the
modular telephone jack 32 in- the like. The carrier strip 22 so formed is a
gen-  cludes a dielectric housing 72 with a bottom wall erally elongated,
flat rectangular metallic part. A  74 having mounting posts 76 and 78
extending pilot hole is aligned on the carrier strip 22 along  from the
bottom wall 74. The mounting posts 76 the central axis of each of the clips
24. In FIG. 1,  45  and 78 are designed to extend through mating pilot
holes 34, 36 and 38 are so disposed adjacent  holes in a printed circuit
board, such as a printed to the clips 26, 28 and 30, respectively. The
pilot  circuit board 80 shown in part in FIG. 10 of the holes 34, 36 and 38
are used in moving the carrier  drawing. When the mounting posts 76 and 78
are 20 relative to work stations or the like. The carrier  so positioned,
the bottom wall 74 of the modular strip 22 also has a plurality of
downwardly bent  50  telephone jack 32 rests on the printed circuit board
locating projections, each of which is disposed   80. Consequently, the
jack 32 is sometimes re- midway between each of the pilot holes. In FIG. 1
ferred to as a right angle jack. However, the carrier of the drawing, three
such projections 40, 42 and  20 may be used with other types of jacks, such
as 44 are shown with the projection 40 being located  top entry or bottom
entry jacks. midway between adjacent pilot holes 34 and 36   55   The jack
32 also has opposed side walls 82 and the projection 42 being located
midway be-    and 84 extending upwardly from the bottom wall tween the next
pair of adjacent pilot holes 36 and  74. A top wall 86, a rear wall 88 and
a front or 38. The projections 40, 42 and 44 are used to     mating wall 90
form the other walls of the housing 4    



7                EP 0 299 610 B1                   8 72 and extend between
the side walls 82 and 84.  positioned at a particular work station, the
contact The walls 74, 82, 84, 86, 88 and 90 of the housing  module 98 is
inserted into the slot 96. The clip 28 72 form a plug receiving cavity 92,
which is in  is small enough to allow sufficient clearance be-
communication with a plug receiving opening 94   tween the clip 28 and the
rear wall 88 of the jack formed in the front wall 90. The plug receiving
5   32' so that the clip 28 does not extend into the slot cavity 92 is
adapted to receive a modular tele-  96 and interfer with the insertion of
the contact phone plug (not shown).                          module 98.
After the contact module 98 is so A slot 96 extends along the inside of the
rear  positioned in the slot 96, the carrier strip 22 again wall 88 through
the top wall 86. The slot 96 is  is advanced so that another contact module
98 adapted to receive a contact module 98 (FIG. 4)  10  may be installed in
another housing 72 to form having a plurality of contacts 100. As
illustrated in  another assembled modular telephone jack 32. connection
with a contact 102, each of the contacts  The modular telephone jack 32'
must be se- 100 has a spring contact portion 104 and a tail  curely mounted
on the clip 28 while the contact portion 106. An intermediate portion 108
intercon-  module 98 is being inserted into the slot 96 and nects the
spring contact portion 104 to the tail  15  later the modular telephone
jacks 32 must remain portion 106 and is molded in the contact module
securely mounted on the clips 24 during handling 98. The contact module 98
is inserted into the slot  and/or shipping of the carrier 20. In order to
main- 96 through the opening in the top wall 86. When  tain the jacks 32 on
the clips 24 and as can be the contact module 98 is properly positioned in
the  best seen in FIG. 8 of the drawing with reference to slot 96, the
spring contacts 104 are disposed in  20  the modular telephone jack 32
positioned on the locating slots 110 extending from the top wall 86  clip
26, the width of the clip 26 between the legs into the plug receiving
cavity 92. Consequently, the  54 and 56 is slightly less than the distance
be- spring contact portions, like the spring contact 104,  tween the
interior surfaces of the side walls 82 and extend diagonally into the plug
receiving cavity 92  84 so that the springs 58 and 60 frictionally engage
from the rear wall 88 (see FIG. 8) and slidingly  25  or bear against the
inner surface of the side wall 84 mate with contacts of a modular telephone
plug   and the friction springs 62 and 64 frictionally en- when the plug is
inserted into the plug receiving  gage or bear against the inner surface of
the side cavity 92. On the other hand, the tail portions, such  wall 82. In
addition, as the modular telephone jack as the tail portion 106, extend
downwardly from the  32 is placed on the clip 26, the latch arm 68 will
bottom wall 74 so that they may be positioned in  30  slide along an
inclined or a cam surface 122 on the through holes in the printed circuit
board 80 when  latch projection 114 and an inclined or a cam the jack 32 is
mounted on the printed circuit board  surface 124 on the latch projection
116. When the 80 (see FIGS. 8 and 10).                         modular
telephone jack 32 is fully inserted onto the The bottom wall 74 of the
modular telephone  clip 26, the cam surface 70 near the distal end 71 jack
32 has a latch receiving slot 112 extending  35  of the latch arm 68
becomes lodged against the from the mating end 90. Opposed latch
projections  rearward surfaces 126 and 128 of the latch projec- 114 and 116
extend into the slot 112 and are    tions 114 and 116, respectively (see
FIG. 8). As a adapted to mate with a latch arm of a standard   result, the
latch 66 latches the modular telephone modular telephone plug when the plug
is inserted  jack 32 on the clip 26. However, the jack 32 can be into the
plug receiving cavity 92. In addition, the  40  removed from the clip 26
without the necessity of latch projections 114 and 116 are adapted to mate
applying any force directly to the latch 66. When a with the spring latch
66 extending from the bight  withdrawing force is applied to the housing
72, the portion 52 of the clips 24 when a modular tele-  latch 66 will
resiliently flex toward the bight portion phone jack, such as the modular
telephone jack 32,  52 such that the cam surface 70 will become is placed
on one of the clips 24.           45  disengaged from the surfaces 126 and
128 and will As illustrated in connection with the clip 28 in  slide over
the projections 114 and 116 permitting FIG. 7, a modular telephone jack 32'
may be posi-  the removal of the modular telephone jack 32 from tioned on
one of the clips 24, such as the clip 28,  the clip 26. As a result, robots
or the like can be prior to the contact module 98 being installed in  used
to remove the housing 72 from the clip 26 the housing 72. In order to
facilitate the mounting  50  even though the latch 66 is not readily
accessible of the housing 72 on the clips 24, the ends of the  from the
outside of the housing 72, as for example side walls 54 and 56 are beveled
to form inclined  in the case of a housing that does not have a latch or
beveled surfaces 118 and 120. Once housings   receiving slot 112 extending
through the bottom like the housing 72 are positioned on the clips 24,
wall 74. the carrier strip 22 is moved relative to work sta-  55  In order
to prevent the latch arm 68 from tions in an assembly machine (not shown)
by      overflexing into an opening 130 resulting in the means of a
sprocket or the like engaging the pilot  base 52 when the latch 66 is
formed, the distal end holes 34, 36 and 38. When the housing 72 is     71
of the latch arm 68 is enlarged (FIGS. 1, 2) so 5    



9                 EP 0 299 610 B1                   10 that the enlarged
end 71 will engage the base 52 of  be mounted on the carrier 20 which
modular tele- the clip 26 prior to the remainder of the latch arm  phone
jacks are capable of mounting different num- 68 becoming lodged in the
opening 130. This en-   bers of contacts 100. For example, a telephone
sures that the latch 66 can be operated, i.e., flexed,  jack may contain
six or eight contacts like the a number of times without being overstressed
and   5   contact 100. In order to mount the larger number of weakened.
Consequently, the carrier 20 can be     contacts in the telephone jack, the
width of the plug reused a number of times.
receiving cavity 92 is increased. In such an event, After the modular
telephone jacks 32 are fully  the width of the clips 24 have to be matched
to the assembled on the carrier 20, the carrier strip 22  jack 32 by
correspondingly increasing the distance may be wound into a reel so that a
large quantity  10  between the side walls 54 and 56 so that the of such
modular telephone jacks 32 may be main-   friction springs 58 and 60 make
contact against the tained on the carrier 20 and shipped to a user of
inner side wall 84 of the housing and the friction the modular telephone
jacks 32. Advantageously,   springs 62 and 64 make contact with the inner
side the same carrier 20 that is used in assembling the  wall 82 of the
housing 72. However, in such in- modular telephone jacks 32 may be used
when the   15  stances, the distance between adjacent pilot holes modular
telephone jacks 32 are shipped to a user  is maintained constant even
though the width of the of the jacks 32.
individual clips 24 is changed. The same carrier 20 with the modular tele-
While the telephone jacks 32 disclosed in the phone jacks 32 thereon may be
utilized in the    drawings are designed to be mounted on the print-
installing of the modular telephone jacks 32 on a   20  ed circuit board 80
by having the tail portions 106 printed circuit board, such as the printed
circuit  of the contacts 100 extend through holes in the board 80. More
specifically and with reference to  printed circuit board 80, the carrier
20 can be used FIG. 10 of the drawing, therein is disclosed one  with other
types of modular telephone jacks. For possible use of the carrier 20 in
connection with  example, the lead or tail portions 106 of the con- the
installation of the modular telephone jacks 32   26  tacts 100 may be
electrically connected to a wire onto the printed circuit board 80. The
carrier 20 is  either by crimping or insulation displacement or the
positioned on a device 132 with the locating projec-  tail portions 106 may
be designed so that the tions, such as the locating projection 40, disposed
telephone jacks 32 are mounted on the printed in a locating slot 134. This
ensures that modular  circuit board 80 by surface mount technology. In
telephone jacks 32 on the carrier 20 are properly  30  addition, the
carrier 20 can be used in manufactur- positioned both in the direction
along the carrier  ing and/or installing any other type of small molded
strip 22 and in the transverse direction with respect  article that has an
internal cavity. to a robot or the like (not shown) which is used in the
installation of the modular telephone jack 32.  Claims Once properly
positioned at a work station, a robot  35 or the like may apply a force in
the direction of an  1. A carrier (20) for releasably retaining a plurality
arrow 136 in FIG. 10. When such a force is applied   of electrical
connectors (32), each electrical to the modular telephone jack 32, the
telephone      connector including a housing having an inte- jack 32
becomes dislodged from the carrier 20 and     rior cavity with interior
walls (82, 84), said is positioned above the printed circuit board 80.  40
carrier comprising: Thereafter, the robot or the like may move the
an elongated carrier strip, modular telephone jack 32 in a direction of an
a plurality of clips (24) extending from said arrow 138 in FIG. 10. As a
result, the telephone     carrier strip, each of said clips including a
jack 32 is properly positioned on the printed circuit  plurality of walls
(54, 56), and board 80 with the mounting posts 76 and 78 and   45
engaging means extending from said walls the tail portions 106 of the
contacts 102 extending   (54, 56) of said clip to releasably engage said
through the printed circuit board 80.                interior walls (82,
84) when one of said elec- Consequently, the same carrier 20 that is used
trical connectors is placed on one of said clips. in assembling the jack 32
may be used for not only shipping the jacks 32 to a user, but also for
install-  50  2. The carrier as set forth in claim 1 wherein said ing the
jacks on a printed circuit board or the like.  engaging means includes
frictional spring Moreover, since the carrier 20 is not deformed in
means on at least one of said walls of said clip any manner during any one
of these operations,       to bear against at least one of said interior
the carrier 20 may be reused for assembling, ship-   walls of said interior
cavity. ping and/or installing additional telephone jacks 32.   55 The
telephone jack 32 disclosed in FIGS. 4, 6  3.  The carrier as set forth in
claim 2 wherein said to 10 is a modular telephone jack containing four
spring means includes oppositely extending contacts 100. Similar types of
telephone jacks may   curved spring projections extending outwardly    9
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that the enlarged end 71 will engage the base 52 of  be mounted on the
carrier 20 which modular tele- the clip 26 prior to the remainder of the
latch arm  phone jacks are capable of mounting different num- 68 becoming
lodged in the opening 130. This en-    bers of contacts 100. For example, a
telephone sures that the latch 66 can be operated, i.e., flexed,  jack may
contain six or eight contacts like the a number of times without being
overstressed and   5   contact 100. In order to mount the larger number of
weakened. Consequently, the carrier 20 can be      contacts in the
telephone jack, the width of the plug reused a number of times.
receiving cavity 92 is increased. In such an event, After the modular
telephone jacks 32 are fully  the width of the clips 24 have to be matched
to the assembled on the carrier 20, the carrier strip 22  jack 32 by
correspondingly increasing the distance may be wound into a reel so that a
large quantity  10  between the side walls 54 and 56 so that the of such
modular telephone jacks 32 may be main-    friction springs 58 and 60 make
contact against the tained on the carrier 20 and shipped to a user of
inner side wall 84 of the housing and the friction the modular telephone
jacks 32. Advantageously,    springs 62 and 64 make contact with the inner
side the same carrier 20 that is used in assembling the  wall 82 of the
housing 72. However, in such in- modular telephone jacks 32 may be used
when the   15 stances, the distance between adjacent pilot holes modular
telephone jacks 32 are shipped to a user   is maintained constant even
though the width of the of the jacks 32.
individual clips 24 is changed. The same carrier 20 with the modular tele-
While the telephone jacks 32 disclosed in the phone jacks 32 thereon may be
utilized in the      drawings are designed to be mounted on the print-
installing of the modular telephone jacks 32 on a   20  ed circuit board 80
by having the tail portions 106 printed circuit board, such as the printed
circuit  of the contacts 100 extend through holes in the board 80. More
specifically and with reference to  printed circuit board 80, the carrier
20 can be used FIG. 10 of the drawing, therein is disclosed one   with
other types of modular telephone jacks. For possible use of the carrier 20
in connection with  example, the lead or tail portions 106 of the con- the
installation of the modular telephone jacks 32   25  tacts 100 may be
electrically connected to a wire onto the printed circuit board 80. The
carrier 20 is  either by crimping or insulation displacement or the
positioned on a device 132 with the locating projec-  tail portions 106 may
be designed so that the tions, such as the locating projection 40, disposed
telephone jacks 32 are mounted on the printed in a locating slot 134. This
ensures that modular  circuit board 80 by surface mount technology. In
telephone jacks 32 on the carrier 20 are properly  30  addition, the
carrier 20 can be used in manufactur- positioned both in the direction
along the carrier  ing and/or installing any other type of small molded
strip 22 and in the transverse direction with respect  article that has an
internal cavity. to a robot or the like (not shown) which is used in the
installation of the modular telephone jack 32.  Claims Once properly
positioned at a work station, a robot  35 or the like may apply a force in
the direction of an  1. A carrier (20) for releasably retaining a plurality
arrow 136 in FIG. 10. When such a force is applied    of electrical
connectors (32), each electrical to the modular telephone jack 32, the
telephone       connector including a housing having an inte- jack 32
becomes dislodged from the carrier 20 and     rior cavity with interior
walls (82, 84), said is positioned above the printed circuit board 80.  40
carrier comprising: Thereafter, the robot or the like may move the
an elongated carrier strip, modular telephone jack 32 in a direction of an
a plurality of clips (24) extending from said arrow 138 in FIG. 10. As a
result, the telephone      carrier strip, each of said clips including a
jack 32 is properly positioned on the printed circuit  plurality of walls
(54, 56), and board 80 with the mounting posts 76 and 78 and   45
engaging means extending from said walls the tail portions 106 of the
contacts 102 extending   (54, 56) of said clip to releasably engage said
through the printed circuit board 80.                 interior walls (82,
84) when one of said elec- Consequently, the same carrier 20 that is used
trical connectors is placed on one of said clips. in assembling the jack 32
may be used for not only shipping the jacks 32 to a user, but also for
install-  so  2. The carrier as set forth in claim 1 wherein said ing the
jacks on a printed circuit board or the like.  engaging means includes
frictional spring Moreover, since the carrier 20 is not deformed in
means on at least one of said walls of said clip any manner during any one
of these operations,        to bear against at least one of said interior
the carrier 20 may be reused for assembling, ship-    walls of said
interior cavity. ping and/or installing additional telephone jacks 32.   55
The telephone jack 32 disclosed in FIGS. 4, 6  3.  The carrier as set forth
in claim 2 wherein said to 10 is a modular telephone jack containing four
spring means includes oppositely extending contacts 100. Similar types of
telephone jacks may    curved spring projections extending outwardly 6
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from at least one of said walls of said clip.      connector at said work
station for assembling components into said electrical connector, 4. The
carrier as set forth in any preceding claim        positioning said carrier
relative to a device wherein said engaging means includes a latch       for
installing said electrical connector, and means (66) formed from one of
said walls of   5        removing said electrical connector from said clip,
said latch means (66) being adapted     said clip so as to install said
electrical connec- to releasably engage a latch on the connector.     tor
by applying a withdrawal force to said electrical connector. 5.  The
carrier as set forth in claim 4 wherein said walls of said clip include a
base portion (52)  10  11. The method as set forth in claim 10 including
and a pair of walls extending from said base       the step of winding the
carrier strip portion into portion and wherein said latch means includes
a reel prior to positioning said carrier relative a cantilevered arm (68)
formed from said base      to said device for installing said electrical
con- portion (52) with a cam surface formed on the      nector. free end of
said cantilevered arm adapted to  is engage said latch.
12. The method as set forth in claim 10 or 11 wherein said carrier is
positioned relative to 6. The carrier as set forth in claim 5 wherein said
said device for installing said electrical connec- free end of said
cantilevered arm is wider than    tor by positioning means extending from
said the remaining portion of said cantilevered arm,  20  carrier strip
portion. and said free end of said cantilevered arm engages said base
portion as said cantilevered  Patentansprlche arm is flexed toward said
base portion. 1. TrAger (20) zum ldsbaren Halten einer Mehr- 7. The carrier
as set forth in claim 5 or 6 wherein  25  zahl elektrischer Verbinder (32),
wobel jeder said cam surface is adapted to slide on an         elektrische
Verbinder ein Gehluse mit einem inclined surface of latch projection (114,
116)    Innenraum  mit InnenwAnden (82,84) besitzt as said clip is
positioned in said receiving       und der TrAger versehen ist mit cavity
said latch projection extending into a          elnem langgestreckten
Tr~gerstreifen, slot formed on a connecting wall interconnec-  30
einer Mehrzahl von Klemmen (24), die von ting two opposed side walls of the
connector       dem housing.
Tr~gerstreifen ausgehen, wobei jede Klem- me eine Mehrzahl von WAnden
(54,56) auf- 8.  The carrier as set forth in any preceding claim     weist,
und wherein said carrier strip includes a pilot hole  s5   von den W~nden
(54,56) der Kiemme aus- (34, 36, 38) located adjacent each of said clips
gehenden Eingriffsmitteln fOr einen lsbaren and includes a locating
projection (40, 42, 44)    Eingriff mit den Innenw~nden (82,84), wenn
extending from said carrier strip midway be-       einer der elektrischen
Verbinder auf eine der tween each of said pilot holes.
Klemmen aufgesetzt wird. 40 9. The carrier as set forth in any preceding
claim  2. TrAger nach Anspruch 1, be! dem die Eingriffs- wherein said
carrier strip is a stamped and        mittel Reibungsfedermittel an
zumindest einer formed generally flat metal strip capable of       der
WAnde der Klemme fOr eine Anlage an being wound into a reel.
zumindest einer der InnenwAnde des Innen- 45      raums aufweisen. 10. A
method of using a carrier with a plurality of electrical connectors, each
of said electrical  3  TrAger nach Anspruch 2, bei dem die TrAger-
connectors having an interior cavity, said meth-   mittel sich
entgegengesetzt erstreckende ge- od comprising the steps of:
krOmmte FedervorsprOnge aufweisen, die sich placing an electrical connector
on at least  50  von zumindest einer der W~nde der Klemme some of a
plurality of clips extending from a      nach auSen erstrecken. carrier
strip portion of said carrier and retaining said electrical connector on
said clip by means  4. TrAger nach einem beliebigen vorhergehenden of
engaging means extending from said clip         Anspruch, bei dem die
Eingriffsmittel eine Ar- and releasably engaging interior walls of said  55
retiereinrichtung (66) aufweisen, die aus einer interior cavity of said
electrical connector,      der WAnde der WKemme ausgeformt ist, wobei
moving said carrier strip portion relative to   die Arretiereinrichtung
(66) mit einer Winke am a work station so as to position said electrical
Verbinder l6sbar in Eingriff bringbar ist. 7    13                EP 0 299
610 B1                    14 



5. Trager nach Anspruch 4, bei dem die Wande           elektrischen
Verbinder zu bringen, der Klemme einen Basisteil (52) und zwei von
der Trager in bezug auf ein Gerat zum dem Basisteil ausgehende Wande
umfassen            Installieren des elektrischen Verbinders In Po- und bei
dem die Arretiereinrichtung einen vor-     sition gebracht wird und
kragenden Arm (68) aufweist, der aus dem    6          der elektrische
Verbinder von der Klemme Basisteil (52) mit elner Nockenflache ausge-
abgetrennt wird, urn so den elektrischen Ver- formt ist, die am frelen Ende
des auskragen-       binder durch Anwendung einer Abziehkraft auf den Arms
fOr einen Eingriff mit der Klinke         den elektrischen Verbinder zu
installieren. gebildet ist. 10  11. Verfahren nach Anspruch 10, mit dem
Schritt, 6. Tr~ger nach Anspruch 5, bei dem das frele           daB der
Trigerstreifenteil vor dem Positionie- Ende des auskragenden Arms breiter
ist als         ren des Tragers in bezug auf das Gerat zum der Obrige Tell
des auskragenden Arms und          Installieren des elektrischen Verbinders
zu el- das freie Ende des auskragenden Arms mit           ner Rolle
aufgewickelt wird. dem Basisteil in Eingriff kommt, wenn der aus-  75
kragende Arm zum Basisteil hin gebogen wird.    12. Verfahren nach Anspruch
10 oder 11, bei dem der Triger In bezug auf das Gerat zum Instal- 7. Trager
nach Anspruch 5 oder 6, bei dem die         lieren des elektrischen
Verbinders durch eine Nockenfliche geeignet ist, auf elner Schragfla-
vom Traigerstreifenteil ausgehende Positionier- che des Klinkenvorsprungs
(114,116) zu glei-  20   einrichtung in Position gebracht wird. ten, wenn
die Klemme im Aufnahmeraum posi- tioniert wird, wobei sich der
Klinkenvorsprung  Revendlcatlons in einen Schlitz erstreckt, der an elner
die gogenUberdiegenden Seitenwande des Verbin-      1. Support (20) pour
retenir d'une maniere hib~ra- dergehluses miteinander verbindenden Ver-  25
ble une pluralite de connecteurs dlectriques bindungswand gebildet ist.
(32), chaque connecteur dlectrique comportant un boltier ayant une cavite
inteme avec des 8. Trager nach elnem beliebigen vorhergehenden
parois intemes (82,84), ce support comprenant Anspruch, bei dom der
Tragerstreifen angren-       une bande support allongee, une plurality de
zend  an jode  Klemme ein FUhrungsloch   30        clips (24) s'6tendant a
partir de la bands sup- (34,36,38) aufweist und mit einem Zentriervor-
port, chacun de ces clips comprenant une plu- sprung (40,42,44) versehen
ist, der sich jeweils   ralite de parois (54,56), et des moyens de mittig
zwischen den FUhrungslochern vom            venue en contact s'etendant &
partir des parois Trdgerstreifen erstreckt.
(54,56) du clip, afin de venir en contact, d'une 35      maniere liberable,
avec les parois internes 9. TrIger nach einem beliebigen vorhergehenden
(82,84) lorsque l'un des connecteurs electri- Anspruch, be! dem  der
Tragerstreifen sin          ques est place sur l'un des clips.
stanzgeformter  Metallstreifen  von  flacher Grundform ist, der zu einer
Rolle aufwickelbar  2. Support suivant la revendication 1 caract6rise ist.
40       en ce quo les moyens de venue en contact comportent, sur l'une au
moins des parols du 10. Verfahren zur Verwendung sines Tragers mit
clip, des moyens A ressort de frottement desti- einer Mehrzahl elektrischer
Verbinder, wobel       n6s & porter contre l'une au moins des parois jeder
der elektrischen Verbinder elnen Innen-      internes de la cavite interne.
raum besitzt und das Verfahren die Schritte  45 umfa~t, daB
3. Support suivant la revendication 2 caracteris6 ein elektrischer
Verbinder auf zurnindest       en ce quo les moyens I ressort comportent
einige elner Mehrzahl von von einem Triger-        des saillies dlastiques
incurvees, s'etendant streifentell ausgehenden Klemmen aufgesetzt
dans des directions opposies, vers l'ext6rieur, und der elektrische
Verbinder auf der Klemme   so  a partir d'au moins une des parois du clip.
durch Eingriffsmittel gehalten wird, die von der Klemme ausgehen und mit
Innenwanden des        4. Support suivant l'une quelconque des revendi-
Innenraums des elektrischen Verbinders l6sbar      cations precedentes
caractdrisd en co quo les in Eingriff gelangen,
moyens de venue on contact comportent un der TrIgerstreifenteil relativ zu
einer Ar-  55  moyen a verrou (66) forme a partir de l'une beitsstation
bewegt wird, um so den elektri-       des parols du clip, ce moyen a verrou
(66) schen Verbinder in der Arbeitsstation in eine      etant adapte de
manibre a venir en contact Position zum Einbauen von Bauteilen In den
avec un verrou prevu sur le connecteur. 8               I I!IIII3 1111111
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5. Support suivant la revendication 4 caractdrisd      bande support par
rapport A un posts de tra- en co quo les parois du clip comportent une
vail de manibre A mettre en position le connec- portion de base (52) at une
pairs de parois        tour 6lectrique, A l'endroit du posts de travail,
s'6tendant & partir de cette portion de base at    pour lassemblage de
composants vers et dans on cs que le moyen a verrou comporte un    s
ca connecteur 6lectrique, A mettre en position bras en porte-A-faux (68)
formd a partir de la     le support par rapport A un dispositif d'installa-
portion de base (52), avec une surface de          tion du connecteur
electrique, et & enlever le came qui est form6e sur l'extremit6 libre de ce
connecteur 6lectrique, on appliquant une force bras en porte-h-faux, et est
adapt6e de manib-     d'extraction & ce connecteur 6lectrique, a par- re A
venir en contact avec le verrou.      10      tir du clip, afin d'installer
ce connecteur electri- quo. 6. Support suivant la revendication 5
caracterise en ce que l'extr~mit6 libre du bras en porte-A-  11. Proc~d4
suivant la revendication 10 caract~ris4 faux est plus large quo la partie
restante de ca   en ca qu'il comports l'6tape consistant A on- bras en
ports-h-faux et cette extrdmit4 libre du   15  rouler la portion de bande
support sous la bras on porte-h-faux vient en contact avoc la      forms
d'une bobine avant de mettre en posi- portion de base lorsque le bras en
porte-h-faux    tion ce support par rapport au dispositif, pour est flechi
vers cette portion de base.             l'installation du connecteur
6lectrique. 7. Support suivant la revendication 5 ou 6 carac-  20  12.
Procddd suivant l'une quelconque des revendi- tdris6 en ca que la surface
de came est consti-    cations 10 ou 11 caractdrisd on ce que le tude de
maniere & glisser sur une surface          support est mis en position, par
rapport au inclinee d'une saillie de verrouillage (114,116)   dispositif
d'installation du connecteur 6lectri- lorsque le clip set mis en position
dans la        quo, par des moyens de miss en position cavitd de rdception,
cette saillie de verrouillage   25  s'dtendant h partir de la portion de
bands s'6tendant vers et dans une fents formde sur       support. une paroi
de liaison reliant entre elles les pa- role Isatrales opposdes du boltier
du connec- teur. 30 &  Support suivant l'une quelconque des revendi-
cations prdcedentes caractdris4 en cs que la bande support comports un trou
d'indexation (34,38,38) situ6 A proximit6 de chacun des clips et elle
comports une saillie de miss en   35 position (40,42,44) s'6tendant A
partir de la bande support, A midistance entre chacun des trous
d'indexation. 9. Support suivant l'une quelconque des revendi-  40 cations
prdcddentes caract6ris6 en ca quo la bands support est une bande mdtallique
es- tamp~e, de forms g6n~rale plate, capable d'8tre enroul~o sous la forms
d'une bobine. 45 10. Procddd d'utilisation d'un support avec une pluralit4
de connecteurs dlectriques, chacun de ces connecteurs dlectriques ayant une
cavitd interne, ca proc~d6 comprenant les 4tapes consistant A placer un
connecteur electrique   5o sur lun au moins d'uno pluralite de clips
s'dtendant & partir d'une portion de bands support de ca support et a
retenir ca connec- tour 6lectrique sur le clip grsce a des moyens de venue
en contact s'6tendant a partir du clip  5s et venant en contact, d'une
manibre libdrable, avoc les parois internes de la cavitd interne du
connecteur 4lectrique, A ddplacer la portion de 9    


