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a series of projections arranged at predetermined pitch therealong and a
series of terminals sup- FIELD OF THE INVENTION
ported by the carrier extending from either side of each of the projections
along one side of the termi- The present invention relates to a terminal
as-   5   nal carrier, the terminals having a pitch correspond- sembly
having a row of terminals supported at a    ing to that of the projections.
In accordance with predetermined pitch along one longitudinal side of  the
invention, the plate is flat and the projections a terminal carrier.
are composed of longitudinal sides of the struc- tures which can be
subjected to deformation force BACKGROUND OF THE INVENTION
io  to cause the projections to move transversally of the carrier to alter
the pitch of the terminals. A terminal assembly, used, for example, to
The projections are usually angular and sym- manufacture a multi-contact
electrical connector, is  metrical both along the carrier and transverse
generally formed by punching out, at a predeter-   thereto. To increase the
pitch of the terminals the mined pitch non-required portions of a belt-like
15  projections can be subjected to uniform compres- conductive plate or
substrate, leaving a longitudinal  sive force directed inwardly of the
carrier. region on one side of the substrate substantially --   The
structures may be diamond shaped each intact as a carrier for the terminals
thus formed.  with four equal sides and two obtuse angles be- In assembling
a multi-contact electrical connec-  tween the sides which form the
projections and tor, the contact terminals of the terminal assembly  20
lozenge shaped holes which are aligned with the are simultaneously set in
the housing of a connec-  centres of the diamond shaped structures. The tor
while they are still supported by the terminal  deformation force closes
the openings and leng- carrier. Once set, the terminals are then separated
thens the diamond shaped structures. from the terminal carrier. Because
this particular     The terminal assembly can be made by feed- method of
assembly has proven more efficient than   25  ing a conductive metal plate
longitudinally in steps that wherein the terminals are separated from the
of constant predetermined pitch (Da), forming pilot supportive carrier and
then set in the housing of  holes in one side margin of the plate with the
the connector individually it is more widely used.  predetermined pitch
(Da), cutting out portions in This method of assembly, however,
necessitates     the side margin of the plate opposite the holes to that,
even if the terminals are of the shame shape,  30  define projections along
one edge of said side when two types of connectors with different termi-
margin and terminals with the same predetermined nal pitches of e.g. 2.0 mm
and 2.54 mm, are        pitch (Da) disposed between the projections and
required separate terminal assemblies must be      cutting out further
portions in the one side margin prepared to accommodate the different
pitches.     with the same predetermined pitch (Da) to provide This problem
is common in terminal assemblies for  35  further projections along another
edge of the side IC pins (IC LEG), IC socket terminals, "Griplet"   margin
and to create a series of shaped structures terminals (trademark of E I DU
PONT DE NEM-        defined by the projections which serve as a defor- OURS
AND COMPANY, U.S.A.)                          mable carrier for the
terminals. US-A-3955877 describes a terminal assembly         In another
aspect the invention provides a or header stamped or cut from a section of
flat  40  method of assembling a multi-contact electrical stock material
and providing a series of spaced-   connector, utilizing a terminal
assembly as afore- apart terminals along one side of a carrier region
said, wherein the terminals have a predetermined which is provided with
holes for driving engage-   pitch (Da) and the connector requires contacts
with ment with sprockets as well as V-shaped notches    a selectable pitch
of at least Da or Db where Db > open from one of the major surfaces thereof
which   45  Da and comprising setting the terminals in a hous- provide some
flexibility for adjustment of the spac-  ing of the connector and
thereafter separating the ing between the terminals.
terminals from the carrier of the assembly and adjusting the pitch of the
terminals, if desired, from SUMMARY OF THE INVENTION
Da to Db by subjecting the projections of the so  carrier to deformation
force to cause the projec- It is an object of the present invention to pro-
tions to move transversally of the carrier prior to vide an improved
terminal assembly having a var-   setting the terminals in the housing.
able terminal pitch.                                   The invention may be
understood more readily As is known from US-A3955877, a terminal        and
various other aspects and features of the in- assembly constructed in
accordance with the in-  55  vention may become apparent from consideration
vention is in the form of a conductive plate with an  of the following
description. elongate terminal carrier composed of a series of integral,
shaped apertured structures which provide  BRIEF DESCRIPTION OF THE
DRAWINGS 2    
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the invention will now be      directly related to the extent to which the
obtuse described, by way of example only, with reference   angles forming
the projections 16 and 17 are de- to the accompanying drawings; wherein:-
formed. Let it be assumed that the symbol La Fig. 1 is a perspective view
of a terminal assem-  represents the peripheral length of each lozenge- bly
constructed in accordance with the present   5   shaped hole 13, and that
the symbol Lb denotes invention;                                       the
length of the axial line 15 from one point of its Fig. 2 is a plan view of
the terminal assembly of  bisection of an angle of a hole 13 to the other.
Fig. 1;                                          Using these two symbols,
the maximum  value, Fig. 3 is a plan view, corresponding to Fig. 2,  ADmax,
of adjustment factor AD can be repre- which shows the terminal assembly
after the   70  sented as (La/2)-Lb. The pitch of the contact termi-
terminal pitch alteration; and                   nals 12 of the terminal
assembly of Fig. 1 and 2 Figs. 4a to 4c illustrate sequential steps in the
can thus be varied within the range of from Da to manufacture of the
terminal assembly of Figs. 1  [err] dependent upon the extent to which and
2.                                           the diamond-shaped structures
are deformed. The 5  terminal assembly embodying this invention can be
DETAILED DESCRIPTION OF THE PREFERRED               adapted to suit various
types of electrical connec- EMBODIMENTS
tors wherein the terminal pitch varies within the -         range between
Da and Da + ADmax. There is Figs. 1 and 2 depict a terminal assembly pro-
moveover no need to separate the contact termi- duced from a conductive
metal strip or plate in a   20  nals 12 from the terminal carrier 11 in
advance of manner described hereinafter. The terminal assem-   setting them
in the housing of a connector. bly has a narrow apertured side margin
forming a       A method of manufacturing the terminal as- belt-like
terminal carrier 11 for a row of spaced   sembly will now be described with
reference to terminals 12. The carrier 11 is composed of a       Figs. 4a
to 4c. series of symmetrical integral, diamond-shaped   25    The leading
end of a belt-like conductive metal structures with four equal sides and
two obtuse     plate 20 is fed into a progressive die (not shown) angles
whose apices form a series of projections or  by a feeder (not shown) at
the substantially con- protuberances arranged at a predetermined pitch
stant prescribed pitch steps Da. In the first stage of Da along the
opposite longitudinal sides of the    the progressive die, pilot holes 21
are formed in terminal carrier 11. The first projections of the   30  one
side margin of the plate 20, as shown in Fig. structures at the side of the
carrier 11 from which  4a. These pilot holes 21, spaced apart by Da, are
terminals 12 extend are denoted by reference num-   used as a locating
means to compensate for errors ber 16 and the second projections at the
opposite  in the pitch at which the feeder carries plate 20 side of the
carrier 11 are denoted by the reference  forward. number 17. Lozenge-shaped
holes 13 are formed   35     As shown in Fig. 4b, in the second stage of
the in the carrier 11 and are aligned with the centres of  progressive die,
portions 22 of the metal plate 20, the diamond-shaped structures at the
points of      at one side of the pilot holes 21 are punched out in
intersection between transverse axes 14, and a      alignment with the
pilot holes 21 to leave the central longitudinal axis 15 of the carrier 11.
The  contours of the- first projections 16 and the contact obtuse angles of
the holes 13 have the same pitch   40  terminals 12. Da. The terminals 12,
extend from the carrier 11 at    As shown in Fig. 4c, in the third stage of
the either side of each of the projections 16 and have  progressive die,
portions 23 of the plate 20 at the the same pitch Da as shown in Fig. 2.
other side of the pilot holes 21 are punched out in The terminal assembly
as described can be       alignment with the pilot holes 21 to define the
used with connectors requiring a contact pitch of  45  projections 17 and
the lozenge-shaped portions Da but the plan view of Fig. 3 shows the
assembly   surrounding the pilot holes 21 are punched out of adjusted to
the terminal pitch Db. In order to in-  the metal plate 20 to provide the
holes 13. crease the pitch between the terminals 12 from Da      This
invention is not limited to the embodiment to Db, a substantially uniform
compressive force is  described above and various modifications can be
applied to the projections 16 and 17 by means of a   50   made. For
instance, the shape of the through hole simple device (not shown). In this
manner the ob-   13 need not be limited to that of a lozenge, but tuse
angles of the diamond-shaped structures are    may, instead, be, for
example, eliptical. It is pre- increased to tend to straighten the
longitudinal   ferred however that the width of each through hole sides of
the diamond-shaped structures and close    13 across the terminal carrier
11, be greatest near the lozenge-shaped holes 13. As a result, the pitch
ss  the central portion of the hole, that is the portion of respective
contact terminals 12 is increased by  defined by the intersection of
imaginary axes 14 AD from Da to Db.                                   and
15. Modifications to the shape of the sides of The variations in the pitch
of terminals 12 is  the device are also permissible. Rather than being 3
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sides could, for example, just as well    wherein the structures are
diamond shaped be arcuate. The invention is also applicable to        each
with four equal sides and two obtuse terminal assemblies for manufacturing
not only         angles between the sides which form the pro- electrical
connectors but also IC pins (IC LEG), IC    jections and lozenge shaped
holes (13) are socket terminals and "Griplet" terminals (trademark   5
provided which are aligned with the centres of of E I DU PONT DE NEMOURS
AND COMPANY,                 the diamond shaped structures and the de-
U.S.A.),.                                              formation force
closes the openings and leng- thens the diamond shaped structures. Claims
10  9. A method of assembling a multi-contact elec- 1. A terminal assembly
in the form of a conduc-        trical connector, utilizing a terminal
assembly tive plate with an elongate terminal carrier (11)  in accordance
with any one of the predeter- defined by a series of integral, shaped,
aper-      mined claims wherein the terminals have a tured structures which
provide a series of pro-     predetermined pitch and the connector re-
jections (16, 17) arranged at predetermined   15    quires contacts with aa
selectable pitch of at pitch therealong and a series of terminals (12)
least Da or Db where Db > Da and comprising supported by the carrier (11)
extending from       setting the terminals in a housing of the con- either
side of each of the projections (16) along   nector and thereafter
separating the terminals one side of the terminal carrier (11), the termi-
from the carrier of the assembly; and adjusting nals (12) having a pitch
corresponding to that  20  the pitch of the terminals, if desired, from Da
of the projections (16); characterized in that the  to Db by subjecting the
projections (16, 17) of plate is flat and the projections (16, 17) are
the carrier (11) to deformation force to cause composed of longitudinal
sides of the struc-       the projections to move transversally of the
tures which can be subjected to deformation         carrier prior to
setting the terminals in the force to cause the projections to move trans-
25   housing. versally of the carrier to alter the pitch of the terminals
(12).                                 10. A method of making a terminal
assembly as claimed in claim 1 comprising feeding a con- 2. A terminal
assembly according to claim  1,          ductive metal plate (20)
longitudinally in steps wherein the projections (16, 17) have the same   30
of constant predetermined pitch (Da), forming shape and are symmetrical
with respect to the       pilot holes (21) in one side margin of the plate
longitudinal axis of said terminal carrier.        with the predetermined
pitch (Da), cutting out portions (22) in the side margin of the plate 3. A
terminal assembly according to claim 2,           opposite the holes (21)
to define projections wherein the projections (16, 17) are also sym-   35
(16) along one edge of said side margin and metrical with respect to
transverse axes of the    terminals (12) disposed between the projec-
structures.                                        tions with the same
predetermined pitch (Da) and cutting out further portions (13, 23) in the
4. A terminal assembly according to claim 3,           one side margin with
the same predetermined wherein the structures have through holes (13)  40
pitch (Da) to provide further projections (17) which are symmetrical with
respect to the ion-      along another edge of the side margin and to
gitudinal and transverse axes of the structures    create a series of
shaped structures defined by constituting the terminal carrier.
the projections (16, 17) which serve as a defor- mable carrier for the
terminals. 5. A terminal assembly according to claim 4,  45 wherein the
width of each through hole, trans-  Revendications versely of the terminal
carrier, is greatest near the central portion.
1. Un ensemble de bomes sous la forme d'une plaque conductrice, comportant
un support al- 6. A terminal assembly according to claim 4 or 5,  so  longe
pour bornes (11) defini par une serie de wherein each through hole (13) is
lozenge-          structures d'un seul tenant conform6es et pr&- shaped.
sentant des ouvertures, qui procurent une sdrie de saillies (16, 17)
agenc6es le long du sup- 7. A terminal assembly according to any one of
port selon un pas pr6determine et une serie de claims 1 to 6, wherein the
projections are  55     bornes (12) support6es par le support (11) et
angular.                                  -        se prolongeant de chaque
c8t6 de chacune des saillies (16) le long d'un cot6 du support 8. A
terminal assembly according to claim  1,          de borne (11), les bornes
(12) pr6sentant un 4    
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AND COMPANY,                  the diamond shaped structures and the de-
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closes the openings and leng- thens the diamond shaped structures. Claims
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tures which can be subjected to deformation         carrier prior to
setting the terminals in the force to cause the projections to move trans-
25   housing. versally of the carrier to alter the pitch of the terminals
(12).                                  10. A method of making a terminal
assembly as claimed in claim I comprising feeding a con- 2. A terminal
assembly according to claim  1,           ductive metal plate (20)
longitudinally in steps wherein the projections (16, 17) have the same   30
of constant predetermined pitch (Da), forming shape and are symmetrical
with respect to the       pilot holes (21) in one side margin of the plate
longitudinal axis of said terminal carrier.         with the predetermined
pitch (Da), cutting out portions (22) in the side margin of the plate 3. A
terminal assembly according to claim  2,           opposite the holes (21)
to define projections wherein the projections (16, 17) are also sym-   35
(16) along one edge of said side margin and metrical with respect to
transverse axes of the     terminals (12) disposed between the projec-
structures.                                         tions with the same
predetermined pitch (Da) and cutting out further portions (13, 23) in the
4. A terminal assembly according to claim  3,           one side margin
with the same predetermined wherein the structures have through holes (13)
40  pitch (Da) to provide further projections (17) which are symmetrical
with respect to the ion-      along another edge of the side margin and to
gitudinal and transverse axes of the structures     create a series of
shaped structures defined by constituting the terminal carrier.
the projections (16, 17) which serve as a defor- mable carrier for the
terminals. 5. A terminal assembly according to claim  4,  45 wherein the
width of each through hole, trans-   Revendications versely of the terminal
carrier, is greatest near the central portion.
1. Un ensemble de bornes sous la forme d'une plaque conductrice, comportant
un support al- 6. A terminal assembly according to claim 4 or 5,  50
long6 pour bornes (11) d6fini par une serie de wherein each through hole
(13) is lozenge-          structures d'un seul tenant conformdes et pre-
shaped.                                             sentant des ouvertures,
qui procurent une serie de saillies (16, 17) agencies le long du sup- 7. A
terminal assembly according to any one of          port selon un pas
preddtermin6 et une s6rie de claims 1 to 6, wherein the projections are
55     bornes (12) supportees par le support (11) et angular.
-        se prolongeant de chaque cot6 de chacune des saillies (16) le long
d'un cotd du support 8. A terminal assembly according to claim  1,
de borne (11), les bornes (12) prdsentant un 4    
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celui des saillies (16);       ceptible d'8tre choisi a volonte d'au moins
Da caracteris6 en ce que la plaque est plate et les   ou Db, ou Db > Da, et
dans lequel on monte saillies (16, 17) sont constituees par les c8t6s   des
bornes dans un boltier du connecteur longitudinaux des structures qui
peuvent Atre      apres quoi on separe les bornes du support de soumises a
une force de deformation de fagon    s  l'ensemble ; et l'on regle le cas
6cheant le pas a provoquer un depiacement des saillies trans-     des
bornes, a partir de Da a Db, en soumet- versalement au support de fagon a
modifier         tant les saillies (16, 17) du support (11) jusqu'A les pas
des bornes (12).                           une force de deformation afin de
provoquer un mouvement desdites saillies transversalement 2. Un ensemble de
bornes salon la revendication   10   au support avant de monter les bornes
dans le 1, dans lequel les saillies (16, 17) pr6sentent    boftier. une
m6me forme et sont sym6triques par rap- port a l'axe longitudinal dudit
support de bor-  10. Un procede de fabrication d'un ensemble de nes.
bornes tel que revendiqu6 dans la revendica- 15     tion 1, consistant a
avancer Jongitudinalement 3. Un ensemble de bornes salon la revendication
une plaque de m~tal conducteur (20) selon des 2, dans lequel les saillies
(16, 17) sont 6gale-   etapes de pas constant pr6d6termin6 (Da), a ment
symdtriques par rapport a des axes            former des trous de
positionnement (21) dans transversaux des structures.
une premiere bordure latdrale de la plaque 20      salon le pas
predetermine (Da), A d6couper 4. Un ensemble de bornes salon la
revendication        des parties (22) dans la bordure laterale de la 3,
dans lequel les structures pr6sentent des       plaque en regard des trous
(21) afin de definir trous traversant (13) qui sont sym6triques par     des
saillies (16) le long d'un bord de ladite rapport aux axes longitudinaux et
transversaux     bordure lat6rale et des bornes (12) disposees des
structures constituant le support de bor-  25  entre les saillies avec le
m8me pas predeter- nes.                                                mine
(Da) et A d6couper d'autres parties (13, 23) dans ladite premibre bordure
lat6rale salon 5. Un ensemble de bomes salon la revendication         le
meme pas pr6determine (Da) afin de r6ali- 4, dans lequel ia largeur de
chaque trou traver-    ser d'autres saillies (17) le long d'un autre bord
sant, transversalement au support de bornes,  30   de la bordure lat6rale
et afin de realiser une est plus importante au voisinage de la zone
serie de structures conform6es d6finies par les centrale.
saillies (16, 17) qui servant de support d6for- mable pour les bornes. 6.
Un ensemble de bornes salon la revendication 4 ou 5, dans lequel chaque
trou traversant (13)  35  Patentanspruche est conforme en losange. 1.
AnschluBsystem in Form einer leitenden Platte 7. Un ensemble de bornes
selon l'une quelcon-          mit einem langlichen AnschluBtrager (11), der
que des revendications 1 a 6, dans lequel les      von einer Reihe von
integralen, geformten, mit saillies sont angulaires.                  40
Offnungen versehenen Gebilden gebildet wird, die eine Reihe von Vorspringen
(16, 17) be- 8. Un ensemble de bornes selon la revendication
reitstellen, die in vorbestimmten, regelmil3igen 1, dans lequel les
structures sont en forme de     Abstanden lings desselben angeordnet sind,
losange, chacune pr6sentant quatre cotes           und eine Reihe von
AnschlOssen (12) bereit- egaux et deux angles obtus entre les c8t6s qui  45
stellen, welche von dem Trager (11) getragen forment les saillies et des
trous en forme de      werden und von jeder Seite der jeweiligen Vor-
losange (13) dtant prevus qui sont align6s avec    sprOnge (16) langs einer
Seito des AnschluB- les centres des structures en forme de losan-
tragers (11) verlaufen, wobei die AnschlUsse ge. et dans lequel la force de
deformation         (12) einen regelmailigen Abstand haben, wel- ferme les
ouvertures et allonge les structures   so  cher jenem  der VorsprOnge (16)
entspricht, en forme de losange.                               dadurch
gekennzelchnet, daB die Platte flach ist und die Vorsprunge (16, 17) von
den 9. Un procede d'assemblage d'un connecteur             Langsseiten der
Gebilden gebildet werden, electrique multicontact utilisant un ensemble
welche ainer Verformungskraft ausgesetzt war- de bornes salon l'une
quelconque des revendi-  55  den konnen, um zu bewirken, daB die Vor-
cations prec6dentes, dans lequel les bornes        sprOnge sich in
Quarrichtung des Tr~gers zur pr6sentent un pas pr6determine et le connec-
Anderung des regelmaBigen Abstandes der teur exige des contacts pr6sentant
un pas sus-     Anschlusse (12) bewegen. 5              *   C  L  M  S  *
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nach Anspruch 1, bei dem die         gers vor dem Einsetzen der Anschlusse
in das Vorsprunge (16, 17) die gleiche Gestalt haben       Gehause bewegen.
und symmetrisch bezuglich der Langsachse des Anschluftragers vorgesehen
sind.            10. Verfahren zum  Herstellen eines AnschluBsy- 5
stems, bei welchem eine leitende Metalplatte 3. Anschlulsystem nach
Anspruch 2, bei dem die         (20) in Schritten mit einem konstanten,
vorbe- VorspriJnge (16, 17) auch symmetrisch bezOg-        stimmten,
regelmaffigen Abstand Da vorge- lich der Querachsen der Gebilde sind.
schoben wird, Fihrungsoffnungen (21) in ei- nem Seitenrand der Platte mit
einem vorbe- 4. Anschfu3system nach Anspruch 3, bei dem die  10
stimmten regelmaBigen Abstand Da ausgebil- Gebilde DurchgangsBffnungen (13)
haben, wel-       det werden, Teite (22) im Seitenrand der Platte che
symmetrisch bezilglich der Langs- und          den Offnungen (21)
gegenOberliegend ausge- Cuerachsen der Gebilde sind, welche den An-
schnitten werden, um VorsprUnge (16) langs schluBtrfger bilden.
sines Randes des Seitenrandes und AnschlUs- 15      se (12) auszubilden,
die zwischen den Vor- 5. Anschfulusystem nach Anspruch 4, bei dem die
sprOngen mit ein- und demselben, vorbe- Breite jeder Durchgangsoffnung in
Querrich-      stimmten, regelmaiIgen Abstand Da angeord- tung des Tragers
in der Nahe des Mittelteils        net sind, und bei dem weitere Teile (13,
23) in am groBten ist.                                    einem Seitenrand
mit ein- und demselben, vor- 20      bestimmten, regelmaiigen Abstand Da
ausge- 6. Anschlulsystem nach Anspruch 4 oder 5, bei          schnitten
werden, um weitere Vorspringe (17) dem jede Durchgangsdffnung (13)
rhombusf6r-        langs des anderen Randes des Seitenrandes mig
ausgebildet ist.                               zu erhalten und eine Reihe
von ausgeformten Gebilden zu erzeugen, .die durch die VorsprOn- 7.
AnschluBsystem nach einem der AnsprUche 1   25      ge (16, 17) begrenzt
warden, welche als ein bis 6, bei dem die Vorsprunge winkelig ausge-
verformbarer Tr~ger fur die Anschl'sse die- bildet sind.
nen. 8. Anschlulsystem nach Anspruch 1, bei dam die Gebilde rautenformig
ausgebildet sind und je-  so weils vier gleiche Seiten und zwei stumpfe
Winkel zwischen den Seiten haben, welche die              *  C  L  M  S  *
VorsprUnge bilden, und dal die rhombusfdrmi- gen bffnungen (13) derart
vorgesehen sind, daBi sie zu den Miftelteilen der rautenformig  35
ausgebildeten Gebilde ausgerichtet sind und die Verformungskraft die
Offnungen schlielt und die rautenformigen Gebilde in die Lange streckt. 40
9. Verfahren zum Anschlieflen eines elektrischen Verbinders mit einer
Vieizahl von Kontakten unter Verwendung eines AnschluBsystems nach einem
der vorangehenden AnsprUche, bei dam die Anschlisse einen vorbestimmten
45 regelmaIigen Abstand haben und der Verbin- der Kontakte mit einem
whilbaren regelma0i- gen Abstand von wenigstens Da oder Db ha- ben, wobei
Db > Da ist, und bei dam die Anschltssse in ein Gehause des Verbinders  so
eingesetzt und anschlieflend die Anschlisse von dam Triger des Systems
getrennt war- den, und bei dam der regelmaBige Abstand der Anschltsse
gegebenenfalls von Da zu Db dadurch verandert wird, daB die Vorsprunge   55
(16, 17) des Tragers (11) einer Verformungs- - kraft ausgesetzt werden, um
zu bewirken, daB die Vorspringe sich in Querrichtung des Tra- 6    


