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regions. The distance between these outer regions can be greater than the
length of the grooves to FIELD OF THE INVENTION
permit the contact piece to be pushed in the groove to make reliable
contact and retain the The invention relates to connecting apparatus   5
contact piece in the housing until it is to be fore- for electrically
interconnecting a plurality of termi-  ceably removed. To enhance the
resiliency of the nals mounted on a printed circuit board.           base
portion some relief as a cutout or recess is desirable. BACKGROUND OF THE
INVENTION 10  BRIEF DESCRIPTION OF THE DRAWINGS In one known form of
connecting apparatus, illustrated in Figs. 1 and 2 of the accompanying
The invention may be understood more readily drawings and described in more
detail hereinafter,  and various other features of the invention may
individual terminals mounted on a printed circuit  become apparent from
consideration of the follow- board can be selectively interconnected, but
only  15  ing description. in adjacent pairs, by means of jumpers fitted
onto,   In the accompanying drawings, Fig. 1 is a per- the terminals. In
another form of connecting ap-      spective view of a known form of
connecting paratus a switchable device serves to interconnect    apparatus;
selected terminals but such a device is compli-       Fig. 2 is a plan view
of the connecting apparatus cated and expensive.
20      of Fig. 1; Fig. 3 is a perspective view of a housing part of
SUMMARY OF THE INVENTION.                             the connecting
apparatus constructed in accor- dance with the invention; A general object
of the invention is to provide a  Fig. 4 is a plan view of the housing
shown in cheap simple connecting apparatus which has im-   25  Fig. 3;
proved utility.                                       Fig. 5 is a cross
section of the housing taken on Connecting apparatus constructed in accor-
the line V-V of Fig. 4 and showing a contact dance with the invention
comprises a generally        piece inserted; and rectangular housing having
opposed faces and          Fig. 6 is a plan view of the connecting housing
sides, at least three holes formed in one face of the   30  of another
connecting apparatus constructed in housing, a plurality of terminals
located in the holes  accordance with the invention. to project outwardly
from the one face of said        In the prior art shunt connecting
apparatus housing for mouting to a printed circuit board; a  shown in Fig.
1, two rows of terminals 12a to 12f plurality of grooves formed to
interconnect respec-  are supported at specified intervals by a plate 11
tive pairs of the holes and expose the terminals  35  and the terminals 12a
to 12f are inserted through therein and at least one conductive contact
piece  holes provided in printed circuit board 13 to con- shaped for
insertion into one of the grooves to    nect electrically with the wiring
pattern track contact the terminals in the associated holes and  formed on
the rear side of board 13, by soldering. thereby to shunt these terminals.
A plurality of separate jumpers 14 are provided. Conveniently, the holes
are blind to locate the   40   Each jumper has an insulative housing
containing a terminals within the housing and the grooves are   metal
terminal provided with two sockets, into located in the opposite face of
the housing from   which two adjacent terminals, for example 12c and which
the terminals project as an array. The holes  12d, may be inserted. and
terminals may be disposed to form a matrix         As is shown in Fig. 2,
any two adjacent termi- with rows and columns in plan view with the   45
nals can be shunted by inserting them  to the grooves extending between
adjacent holes in both   sockets of a jumper 14. With this kind of arrange-
the rows and columns. By using a number of         ment, however, the
combinations of shunted termi- contact pieces selected groups of terminals
can be  nals are restricted, and it is impossible to make interconnected
and just two contact pieces will    connection between one terminal and two
other serve to contact any one terminal to two adjacent  50  terminals.
terminals. Terminals not at the boundaries of the rows and columns can be
connected to more than     DETAILED DESCRIPTION OF THE PREFERRED two other
adjacent terminals by using an appro-    EMBODIMENTS priate number of
contact pieces. The contact pieces can take a variety of dif-  55  In Figs.
3 to 6, reference numeral 21 denotes ferent forms but preference is given
to a structure  an  insulative rectangular housing conveniently 



with a resilient base portion which fits into a groove  formed of a
synthetic resin. On the bottom face and contacts a pair of terminals with
its outer    21a of the housing 21 there are a number, typically 2    3
EP0213819B1                         4 eight (Figs. 3 and 4) or twelve (Fig.
6). blind holes  structure can be adopted with say the top and base 22a to
22h. of rectangular cross-section which do   made from one material and the
remainder from not extend to the other face 21b of the housing 21.  another
material. The holes 22a to 22b are arranged as a matrix in       In Fig. 4,
if, for example, contact pieces 25 are plan view with two rows and four
columns (Figs. 3   5   inserted into the grooves 24 between terminal 23d
and 4) or three rows and four columns (Fig. 6) with  and terminals 23b,
23c, 23f, then the terminals 23b, equal spacing between respective holes.
23c. 23d, 23f, are all shunted. Thus a branch Conductive terminals 23a to
23h made of metal    connection from one terminal to three other termi-
have their bases inserted in the holes 22a to 22h   nals is possible and
the maximum number of termi- and the tips of the terminals 23a to 23h
protrude   10  nals which can be interconnected is four. from the side 21 a
of the housing 21. At least the      In the Fig. 6 version with three rows
of termi- bases of the terminals 23a to 23h have a rectangu-  nals, if, for
example, contact pieces 25 are inserted lar cross section that is
substantially the same as  into the grooves 24 between one of the two
central that of the holes 22a to 22h. The bases of the      terminals and
the surrounding terminals a branch terminals 23a to 23h are fixed to the
housing 21 by   15  connection from this terminal to four other termi-
inserting them forcibly into the holes 22a to 22h.   nals is established
and the maximum number of Alternatively, terminals 23a to 23h may be
fastened  terminals which can be interconnected is five. to the housing 21
by other means such as adhe-      There is no limitation on the number of
rows or sives etc. The projecting portions or tips of the  columns of
terminals which can be adopted. terminals 23a to 23h penetrate the holes
formed in  20  As is shown in Figs. 3 4 and 6, notches 27 are the printed
circuit board (not shown) and can be   cut in the two opposite longitudinal
sides of the soldered to the wiring pattern track on the rear of a  housing
21 so that a notch on one side is aligned printed circuit board.
with a corresponding notch on the other side. The Grooves 24 are formed in
the other face 21b,     notches 27 permit the housing 21 to be sub-di- of
the housing 21 to interconnect adjacent pairs of  25  vided into a
plurality of pieces along lines between holes 22a to 22h. in this way, the
interior portions   .   a pair of the notches 27 if the application so or
bases of the terminals 23a to 23h are exposed    requires. at both ends of
each groove 24. The grooves 24          With the connecting apparatus as
described, it are narrower than the holes 22a to 22h.             is
possible to make a branch  connection from one As generally represented in
Fig. 5, one or more  30  terminal to two or more other terminals and this
resilient contact pieces 25 are inserted into se-   greatly increases the
utility of the apparatus. Since lected grooves 24 in order to establish
connection  the terminals 23 do not protrude from the surface between
respective terminals 23a to 23h (e.g. 23b   21b of the housing 21, the
structure and shape are and 23d in Fig. 5). The contact piece 25 is formed
uncomplicated and the apparatus is easy to handle. from one sheet of thin
conductive metal with a   35   Furthermore. the contact pieces 25 do not
need base 25a which has a greater width than the rest of  any holders so
they occupy small space. The ter- the component. The base 25a is also
slightly wider  minals can also be arranged close to each other, to than
the length of the grooves 24, or. in other    reduce the overall size of
the apparatus. words, slightly wider than the gap between a pair       The
shape of the contact piece 25 is also not of terminals 23a to 23g, and has
a thickness thin-  40  restricted to that shown. Any shape which permits
ner than the width of the guide groove 24. In       contact with the facing
terminals, when the contact approximately the centre of the base 25a of the
piece 25 is inserted into the appropriate groove 24 contact piece 25 a
recess or cutout 26 is formed    can be adopted. The cross sections of the
termi- longitudinally of the contact piece 25 to permit the  nals 23 and
the holes 22 into which they are base 25a of the contact piece 25 to be
deformed   45  inserted need not be rectangular and other shapes
resiliently                                        can be adopted. Although
the terminals 23 are When a contact piece 25 is inserted into one of
depicted as arranged in a regular matrix this again the grooves 24, the
base 25a exerts an outwardly   is not essential and other irregular
arrangements directed expansive force in the direction of its width  with
the terminals staggered are possible. and its outer regions make resilient
contact with the   50 



bases of the terminals 23a to 23h, exposed to the   Claims groove 24 and
the terminals are thereby shunted. Although not strictly necessary, the
overall length  1. A connecting apparatus comprising: a gener- of the
contact piece 25 is such that the tip pro-       ally rectangular housing
(21) having opposed trudes from the housing 21 to facilitate its fitting
55  faces and sides, at least three holes (22) and removal by hand or by
using tools such as          formed in one face (21a) of the housing, a
tweezers. Instead of producing the contact piece        plurality of
terminals (23) located in the holes 25 from the one piece of material a
composite          (22) to project outwardly from the one face 3    3
EP0213819B1                         4 eight (Figs. 3 and 4) or twelve (Fig.
6), blind holes  structure can be adopted with say the top and base 22a to
22h, of rectangular cross-section which do   made from one material and the
remainder from not extend to the other face 21 b of the housing 21.
another material. The holes 22a to 22b are arranged as a matrix in       In
Fig. 4, if, for example, contact pieces 25 are plan view with two rows and
four columns (Figs. 3   5   inserted into the grooves 24 between terminal
23d and 4) or three rows and four columns (Fig. 6) with  and terminals 23b,
23c, 23f, then the terminals 23b, equal spacing between respective holes.
23c, 23d, 23f, are all shunted. Thus a branch Conductive terminals 23a to
23h made of metal   connection from one terminal to three other termi- have
their bases inserted in the holes 22a to 22h   nals is possible and the
maximum number of termi- and the tips of' the terminals 23a to 23h protrude
10  nals which can be interconnected is four. from the side 21a of the
housing 21. At least the      In the Fig. 6 version with three rows of
termi- bases of the terminals 23a to 23h have a rectangu-  nals, if, for
example, contact pieces 25 are inserted lar cross section that is
substantially the same as  into the grooves 24 between one of the two
central that of the holes 22a to 22h. The bases of the     terminals and
the surrounding terminals a branch terminals 23a to 23h are fixed to the
housing 21 by   15  connection from this terminal to four other termi-
inserting them forcibly into the holes 22a to 22h.    nals is established
and the maximum number of Alternatively, terminals 23a to 23h may be
fastened  terminals which can be interconnected is five. to the housing 21
by other means such as adhe-      There is no limitation on the number of
rows or sives, etc. The projecting portions or tips of the  columns of
terminals which can be adopted. terminals 23a to 23h penetrate the holes
formed in  20  As is shown in Figs. 3, 4 and 6, notches 27 are the printed
circuit board (not shown) and can be   cut in the two opposite longitudinal
sides of the soldered to the wiring pattern track on the rear of a  housing
21 so that a notch on one side is aligned printed circuit board.
with a corresponding notch on the other side. The Grooves 24 are formed in
the other face 21b,    notches 27 permit the housing 21 to be sub-di- of
the housing 21 to interconnect adjacent pairs of  25  vided into a
plurality of pieces along lines between holes 22a to 22h. In this way, the
interior portions  a pair of the notches 27 if the application so or bases
of the terminals 23a to 23h are exposed    requires. at both ends of each
groove 24. The grooves 24         With the connecting apparatus as
described, it are narrower than the holes 22a to 22h.            is
possible to make a branch connection from one As generally represented in
Fig. 5, one or more  30  terminal to two or more other terminals and this
resilient contact pieces 25 are inserted into se-   greatly increases the
utility of the apparatus. Since lected grooves 24 in order to establish
connection  the terminals 23 do not protrude from the surface between
respective terminals 23a to 23h (e.g. 23b   21b of the housing 21, the
structure and shape are and 23d in Fig. 5). The contact piece 25 is formed
uncomplicated and the apparatus is easy to handle from one sheet of thin
conductive metal with a   35   Furthermore, the contact pieces 25 do not
need base 25a which has a greater width than the rest of  any holders so
they occupy small space. The ter- the component. The base 25a is also
slightly wider  minals can also be arranged close to each other, to than
the length of the grooves 24, or, in other     reduce the overall size of
the apparatus. words, slightly wider than the gap between a pair      The
shape of the contact piece 25 is also not of terminals 23a to 23g, and has
a thickness thin-  40  restricted to that shown. Any shape which permits
ner than the width of the guide groove 24. In       contact with the facing
terminals, when the contact approximately the centre of the base 25a of the
piece 25 is inserted into the appropriate groove 24 contact piece 25 a
recess or cutout 26 is formed    can be adopted. The cross sections of the
termi- longitudinally of the contact piece 25 to permit the  nals 23 and
the holes 22 into which they are 



base 25a of the contact piece 25 to be deformed   45  inserted need not be
rectangular and other shapes resiliently.
can be adopted. Although the terminals 23 are When a contact piece 25 is
inserted into one of  depicted as arranged in a regular matrix this again
the grooves 24, the base 25a exerts an outwardly   is not essential and
other irregular arrangements directed expansive force in the direction of
its width  with the terminals staggered are possible. and its outer regions
make resilient contact with the   so bases of the terminals 23a to 23h,
exposed to the   Claims groove 24 and the terminals are thereby shunted.
Although not strictly necessary, the overall length  1. A connecting
apparatus comprising: a gener- of the contact piece 25 is such that the tip
pro-       ally rectangular housing (21) having opposed trudes from the
housing 21 to facilitate its fitting    55   faces and sides, at least
three holes (22) and removal by hand or by using tools such as
formed in one face (21a) of the housing, a tweezers. Instead of producing
the contact piece        plurality of terminals (23) located in the holes
25 from the one piece of material a composite          (22) to project
outwardly from the one face 3    5                  EP 0213819 B1
6 (21a) of said housing for mouting to a printed   10. A connecting
apparatus according to any one circuit board a plurality of grooves (24)
formed    of claims 1 to 9, wherein the cross section of to interconnect
respective pairs of the holes        each hole and terminal is
substantially square. and expose the terminals therein and at least one
conductive contact piece (25) shaped for   5   11. A connecting apparatus
according to any one insertion into one of the grooves (24) to con-
of claims 1 to 10, wherein opposed sides of tact the terminals in the
associated holes and       the housing are provided with aligned notches
thereby to shunt these terminals.                    (27) which permit the
housing to be sub-di- vided along lines joining corresponding pairs of 2. A
connecting apparatus according to claim 1,  10      notches. wherein the
grooves (24) are formed in the opposite face (21 b) of the housing (21).
Revendications 3. A connecting apparatus, according to claim 1      1. Un
dispositif de connexion, comprenant: un or 2, wherein said holes are blind
holes, and   15   boitier (21) g6ndralement rectangulaire, prd- each
terminal (23) terminates at the end re-         sentant des faces et des
c8tes opposes, au mote from  its projecting portion within the
moins trois trous (22) mdnag6s dans une face housing.
(21a) du boitier, une pluralit6 de bornes (23) plac6es dans les trous (22)
afin de faire saillie 4. A connecting appartus according to any one of  20
a l'ext6rieur d'une face (21a) dudit boltier, pour claims 1 to 3, wherein
at least a base portion       le montage sur une plaquette de circuit
impri- (25a) of said contact piece (25) is resilient and    m6; une
pluralit6 de rainures (24) form6es pour the base portion has outer regions
which ex-         interconnecter des paires respectives de trous pand to
contact the terminals in the holes           et y exposer les bornes et au
moins une piece associated with the groove containing the con-   25  de
contact conductrice (25), conformee pour tact piece and removably retain
the contact          l'insertion dans i'une des rainures (24), pour piece
in said housing.                               entrer en contact avec les
bornes situ6es dans les trous associ6s de maniere a connecter en 5. A
connecting apparatus according to claim 4,          parallele ces bornes.
wherein the base portion of said contact piece   30 is thinner than the
width of each groove and     2. Un dispositif de connexion selon la
revendica- the distance between the outer regions is            tion 1,
dans lequel les rainures (24) sont for- greater than the length of each
groove.              mees dans la face opposee (21b) du boitier (21). 6. A
connecting apparatus according to claim 4   35 or 5, wherein the base
portion of said contact   3. Un dispositif de connexion selon la revendica-
piece is relieved with at least one recess.          tion 1 ou 2, dans
lequel lesdits trous sont des trous borgnes, et chaque borne (23) se
termine 7. A connecting apparatus according to claim 4           a
l'extr6mit6 6loignee de sa partie en saillie a 



or 5, wherein the base portion of said contact  40   l'int6rieur du
boitier. piece is bifurcated. 4. Un dispositif de connexion selon l'une
quelcon- 8. A connecting apparatus according to any one           que des
revendications 1 a 3, dans lequel au of claims 1 to 7, wherein each
terminal has at       moins une partie de base (25a) de ladite piece least
one side flat surface for contact by the   45  de contact (25) est
elastique et la partie de contact piece.
base pr6sente des zones ext6rieures qui se deploient pour entrer en contact
avec les bor- 9. A connecting apparatus according to any one           nes
dans les trous associ6s a la rainure qui of claims 1 to 8, wherein there
are more than        contient la piece de contact et pour maintenir three
holes and three terminals and a plurality  50  la pibce de contact de facon
amovible dans of contact pieces, the holes and terminals be-       ledit
boitier. ing disposed to form a matrix with rows and columns in plan view
with the grooves extend-    5. Un dispositif de connexion selon la
revendica- ing between adjacent holes in both the rows          tion 4,
dans lequel la largeur de la partie de and columns whereby two contact
pieces can   55      base de ladite piece de contact est inf6rieure A be
located in respective grooves to intercon-        la largeur de chaque
rainure et la distance nect any one terminal to two adjacent termi-
entre les zones ext6rieures est sup6rieure a la nals.
longueur de chaque rainure. 4    7                 EP0213819B1
8 6. Un dispositif de connexion selon la revendica-       det ist, da3 es
in eine der Ausnehmungen (24) tion 4 ou 5, dans lequel la partie de base de
einfUhrbar ist, urn die Anschl~sse in den zuge- ladite piece de contact est
degagee par au          ordneten Offnungen zu kontaktieren und hier- moins
une cavite.                                   durch diese Anschlusse
parallel zu schalten. 5 7. Un dispositif de connexion selon la revendica-
2. Verbindungsvorrichtung nach Anspruch 1. bei tion 4 ou 5, dans lequel la
partie de base de       der die Ausnehmungen (24) in der gegen~ber- ladite
piece de contact est en forme de four-       liegenden Flache (21b) des
Gehauses (21) che.
ausgebildet sind. 10 8  Un dispositif de connexion selon l'une quelcon-  3.
Verbindungsvorrichtung nach Anspruch 1 oder que des revendications 1 a 7,
dans lequel           2, bei der die Offnungen Blindbohrungen sind chaque
borne presente au moins une surface          und jeder AnschluB (23) an
einem von dem lat6rale plane pour venir en contact avec la
vorspringenden Abschnitt in dem Gehause ent- piece de contact.
t5      fernt liegenden Ende endet. 9. Un dispositif de connexion selon
l'une quelcon-  4. Verbindungsvorrichtung nach einem  der An- que des
revendications 1 a 8, dans lequel sont      spruche 1-3, bei der wenigstens
ein Basisab- prevus plus de trois trous et de trois bornes et    schnitt
(25a) des Kontaktstuicks (25) federnd une pluralite de pieces de contact,
les trous et  20  nachgiebig ist, und der Basisabschnitt augere les bornes
etant disposes pour former uine          Bereiche hat, die sich erweitern,
um die An- matrice avec des lignes et des colonnes en          schlOsse in
den Offnungen zu kontaktieren, die vue en plan, les rainures s'6tendant
entre des      der Ausnehmung zugeordnet sind, die das trous adjacents, a
la fois dans les lignes et les    KontaktstUck enthaIt und bei der das
Kontakt- colonnes, de maniere a ce que deux pieces de   25   stOck in dern
Gehause losbar festgehalten ist. contact puissent etre placees dans des
rainu- res respectives pour interconnecter l'une quel-  5.
Verbindungsvorrichtung nach Anspruch 4, bei conque des bornes a deux bornes
adjacentes.         der der Basisabschnitt des Kontaktsticks dOn- ner als
die Breite der jeweiligen Nut ist, und 10. Un dispositif de connexion selon
l'une quelcon-   3o  der Abstand zwischen den auBeren Bereichen que des
revendications 1 a 9, dans lequel la        groBer als die Lunge der
jeweiligen Nut ist. section transversale de chaque trou et chaque borne est
sensiblement carree.   .               6. Verbindungsvorrichtung nach
Anspruch 4 oder 5, bei der der Basisabschnitt des Kontakt- 



11.- Un dispositif de connexion selon l'une quelcon-   35  stOcks mit
wenigstens einer Ausnehmung aus- que des revendications 1 a 10, dans lequel
gespart ist. des c6t6s oppos6s du boitier sont pourvus d'encoches align6es
(27) qui permettent au       7. Verbindungsvorrichtung nach Anspruch 4 oder
boitier d'etre subdivis6 suivant les lignes qui      5, bei der der
Basisabschnitt des Kontakt- relient des paires correspondantes d'encoches.
40   stOcks gabelformig ausgebildet ist. PatentansprUche
8. Verbindungsvorrichtung nach einem  der An- sprOche 1-7, bei der der
AnschluB wenigstens 1. Verbindungsvorrichtung, welche aufweist: ein
eine ebene Seitenflache zum  Kontakt durch im allgemeinen rechteckiges
Geh~use (21) das   45   das KontaktstOck hat. gegenlberliegende Flachen und
Seiten hat, wenigstens drei 6ffnungen (22), die in einer     9.
Verbindungsvorrichtung nach einem  der An- Flache (21a) des Gehauses
ausgebildet sind,         sprOche 1-8, bei der mehr als drei Offnungen eine
Mehrzahl von AnschlUssen (23), die in          und mehr als drei AnschlOsse
und eine Mehr- den Offnungen (22) liegen, urn von einer Fla-  so   zahl von
KontaktstOcken vorgesehen sind, die che (21a) des Gehauses nach auBen zur
An-           Offnungen und AnschlOsse derart angeordnet bringung einer
gedruckten  Schaltungsplatte         sind, daB eine Matrix mit Reihen und
Spalten vorzustehen, eine Mehrzahl von Ausnehmun-           in einer
Draufsicht gebildet wird, wobei die gen (24), die ausgebildet sind, um eine
Zwi-        Ausnehmungen zwischen benachbarten Off- schenverbindung
zwischen zugeordneten Paa-  55      nungen in den Reihen und Spalten
verlaufen, ren von Offnungen zu bilden und die AnschlOs-       und wobei
zwei KontaktstOcke in zugeordnete se darin freizulegen, und wenigstens ein
leiten-    Ausnehmungen derart anordenbar sind, daB des KontaktstOck (25),
welches derart ausgebil-     eine Zwischenverbindung zwischen jeweils ei- 5
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10 nem  AnschluA und zwei benachbarten An- schlussen hergestelit wird. 10.
Verbindungsvorrichtung nach einem  der An- sprlche 1-9, bei der der
Querschnitt jeder   5 Offnung und jedes Anschlubes im wesentlichen
quadratisch ist. 11. Verbindungsvorrichtung nach einem  der An- sprOche
1-10, bei der die gegenOberliegenden   t. Seiten des Gehauses mit
fluchtenden Ausneh- mungen (27) versehen sind. welche gestatten, daO das
Gehause Ings Verbindungslinien ent- sprechend den Paaren von Ausnehmungen
un- terteilbar ist.                             15 20 25 30 35 40 45 50 55


