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bodiment of the present invention respectively; and The present invention
relates to a pin-holding de-  Figs. 4,5. and 6 are the side view, front
view, and vice for use in connecting a pin to a printed circuit  the plan
view of the pin-holding device of the sec- board which holds the pin while
the pin is inserted into   5  ond embodiment of the present invention
respec- the printed circuit board and soldered thereto and to  tively. a
method of connecting a plurality of pins to a printed  According to the
present pin-holding device, the circuit board.
pin is soldered to the printed circuit board, thereafter As a method of
electrically connecting a printed  the device is detached from the pin.
Therefore, as circuit board to a female connector, the method using  10
compared with the use of the conventional header, a header is
conventionally well-known. In the header,  the height of the connecting
portion of the printed cir- pins are perpendicularly Inserted into a
plastic plate  cult board to a female connector can be made lower. and
fixed thereto. Such a header is used in such a  Also, since the pin is
inserted into the printed circuit manner that one end of the pin is
inserted into the  board and soldered as being held perpendicularly to
printed circuit board and soldered thereto, so that one   15  the present
pin-holding present device, the pin can be end of the pin is attached to
the printed circuit board,  surely and perpendicularly soldered without
being In- thereafter a female connector is mated with the other  dined to
the printed circuit board. end of the pin. Therefore, in a case when such a
head-  The substrate of the present pin-holding device Is er is used, since
the plastic plate of the header is pro-  formed of plastic, and has an
insertion hole through vided between the printed circuit board and the fe-
20  which the pin is inserted and held. It Is important to male connector,
the entire height of the connecting  form the hole such that the pin Is
fixed to the hole with- portion between the printed circuit board and the
fe-  out being detached therefrom while the pin is inserted male connector
Is Increased by the thickness of the  into the printed circuit board and
soldered thereto, plastic plate.                                     and
that the pin is easily detached from the hole after Moreover, there is a a
method in which only pins   25  the pin is soldered to the printed circuit
board. are directly embedded into the printed circuit board by  For the
substrate of the presentdevice, a suitable a machine without using the
above-mentioned head-   thickness is required so that the pin is surely
held er. However, in such a machine, since high accuracy  without deforming
the substrate by the heat of melted is required in providing the space of
the pins to be em-  solder when the pin is soldered. Moreover, if a plural-
bedded, the embedding direction of the pin, and the   30  ity of holes are
arranged In accordance with the circuit depth of the embedding pin, there
is disadvantage in  of the printed circuit board so that the plurality of
pins that the manufacturing cost of the machine is in-   are held at the
same time, the plurality of pins can be creased. Moreover, in a case when
the printed circuit  accurately inserted into the printed circuit board at
board is thin there is a strong possibility that the print-  one time. As a
shape of the cross section of the pin ed circuit board is split in
embedding the pin by the   35  to be held In the present device, a circular
cross sec- machine. One the other hand, in a case when the pin  tion, a
rectangular cross section, and the other is manually embedded, the quality
thereof is not sta-  shapes can be used. bilized, e.g., insufficiently of
embedding the pin is  According to the present pin-holding device, the
generated.                                          height of the
connecting portion of the printed circuit EP-A-0 160 387 discloses a strip
for holding and   40  board to the other elements can be made lower. In ad-
protecting electrical contacts provided with heads.  dition to this matter,
the depth of the hole is controlled The strip Is formed of a band of
plastic material having  and the length of the pin projecting from the hole
Is cells opening on one side. The cells are adapted to re-  set to be a
predetermined length, thereby the depth ceive sealingly, by elastic
deformation, the heads of  of the embedding the pin into the printed
circuit board the contacts, the strip expanding around a shoulder  45  can
be easily controlled. Also, by the use of the pres- of each head.
ent device, danger of which the printed circuit board According to one
aspect of the present invention,  is split is small even if the printed
circuit board is ex- there is provided the combination of a pin holding de-
tremeley thin, and there is no possibility that the pin vice and a
plurality of pins as defined in Claim 1.  will be inclined in soldering.
According to another aspect of the invention,  50   Embodiments of the
present invention will be de- there is provided a method of connecting a
plurality  scribed with reference to the drawings as follows. of pins to a
printed circuit board as defined in Claim  Fig. 1 is a side view of a
pin-holding device 10 of 4.
present invention and shows the state in which a pin This invention can be
more fully understood from  20 is held by a hole 12 of a substrate 11.
Figs. 2 and the following detailed description when taken in con-  55   3
are views of the pin-holding device 10 seen in the junction with the
accompanying drawings, in which;  directionsof arrows a and b. In the
substrate 11, holes Figs. 1, 2 and 3 are the side view, front, and the  12
are arranged in a lattice manner, and the pin 20 plan view of the
pin-holding device ofthe first em-  can be inserted into each hole 12. 2 
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the hole by a suitable holding   have been soldered to the printed circuit
board. force, the inner diameter of the hole is set to be slight- ly
smaller than the outer diameter of the pin, so that  2. The combination
according to Claim 1, wherein the pin can be held by frictional force
between the    the substrate (11) has a second side and the hole and the
pin or elastic power of a plastic material   5  holes (12, 31) extend
entirely through the sub- constituting the substrate in which the hole is
formed,  strate (11) between the first side and the second when the pin is
pressed into the hole.                 side, the pins (20, 40) also
extending outwardly The device 10 shown in Fig. 1 has a step portion    of
the substrate (11) through the second side. 13 whose cross section is
T-shaped. After the pin 20 is soldered to the printed circuit board, the
step por-  10  3. The combination according to Claim 1 or 2, tion 13 is
used as a knob in pulling the device 10 by  wherein the substrate (11) is
provided with a T- a hand.
shaped region (13) to facilitate pulling of the sub- Figs. 4, 5, and 6 show
a pin-holding device 30 of  strate (11) to remove the substrate from the
pins the second embodiment of the present invention. In     (20, 40) after
soldering. the device 30, a hole 31 is passed through the device   15 30,
and both ends of pin 40 are projected from the de-  4. A method of
connecting a plurality of pins (20,40) vice 30. When the length of the pin
is long, the thick-  to a printed circuit board, each- pin (20,40) com-
ness of the pin-holding device is made thinner than    prising a
longitudinal body of uniform cross- the length of the pin, thereby
materials such as plas-  section; the pins (20, 40) being fitted into holes
tic, etc., which constitute the pin-holding device, can   20  (12,31) in a
first surface of a block-like substrate be reduced.
(11) made of plastics material, each hole (12,31) As mentioned above,
according to the present        having an inner contact surface of uniform
cross- pin-holding device for use in connecting a pin, the    section
contacting an associated one of the pins height of the connecting portion
of the printed circuit  (20,40) the contact surface being slightly smaller
board to the other elements can be made lower than   25  in cross-section
than the bodies of the pins, the the case using the conventional header,
and the in-    pins (20, 40) being detachably retained in the serting the
pin into the printed circuit board and sol-  holes (12, 31) solely by
elastic or frictional forces dering the pin thereto can be easily and
surely per-   created between the innercontact surfaces of the formed.
holes (12,31) in the substrate (11) and the exter- 30      ior surfaces of
the pins (20,40), the pins (20,40) having end regions extending outwardly
of the Claims                                                 substrate
(11) through the first side, the method comprising using the substrate (11)
to insert the 1. In combination: a pin holding device (10,30) and    end
regions of the pins (20, 40) into the printed a plurality of pins (20,40)
foruse in connecting the   35  circuit board, holding the pins (20, 40)
within the pins (20,40) to a printed circuit board, each pin   substrate
with respect to the board while the pins (20,40) comprising a longitudinal
body of uniform  (20,4Q) are soldered to the board, and detaching
cross-section; said device comprising a block-      the substrate (11) from
all of the pins after the like substrate (11) of plastics material having a
pins (20,40) have been soldered. firstside and a pluralityof holes (12,31)
arranged   40 in parallel rows and columns perpendicular to and  5. The
method according to Claim 4, wherein the extending into the first side,
each hole (12,31)    substrate (11) is detached from the pins (20,40)
having an Inner contact surface of uniform cross-   by pulling on a
T-shaped region (13) of the sub- section for contacting an associated one
of the     strate (11). pins (20,40), the contact surface being slightly
45 smaller in cross-section than the bodies of the pins, the pins (20, 40)
being fitted into the holes  Patentanspruche (12, 31) with said bodies
lying within the holes (12, 31) such thatthe pins (20,40) are held in the
1. Kombination aus folgendem: Elne Stifthalteein- holes (12,31) solely by
elastic or frictional forces  50  richtung (10, 30) und eine Mehrzahl von
Stiften created between the inner contact surfaces of the     (20, 40) zur
Verwendung beim Verbinden der holes (12, 31) in the substrate (11) and the
exter-  Stifte (20, 40) mit einer gedruckten Schaltungs- ior surfaces of
the pins (20,40) with an end region  platte, wobei jeder Stift (20,40)
einenainiglichen of each of the pins(20, 40) extending outwardly    KOrper
mit einem gleichmAigen Querschnitt of the substrate (11) through the first
side for in-  55  aufweist; die Vorrichtung emn blockghnliches sertion in
the printed circuit board and soldering  Substrat (11) aus elnem
Kunststoffmaterial auf- 



therein whereby the substrate can be removed        welst, weiches eine
erste Selte und eine Mehr- from all the pins (20, 40) after the pins
(20,40)   zahl von 6ffnungen (12, 31) hat, welche In paral- 3    3
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holding  have been soldered to the printed circuit board. force, the inner
diameter of the hole is set to be slight- ly smaller than the outer
diameter of the pin, so that  2. The combination according to Claim 1,
wherein the pin can be held by frictional force between the   the substrate
(11) has a second side and the hole and the pin or elastic power of a
plastic material   5  holes (12, 31) extend entirely through the sub-
constituting the substrate in which the hole is formed,  strate (II)
between the first side and the second when the pin is pressed into the
hole.                side, the pins (20, 40) also extending outwardly The
device 10 shown in Fig. I has a step portion   of the substrate (11)
through the second side. 13 whose cross section is T-shaped. After the pin
20 is soldered to the printed circuit board, the step por-  10  3. The
combination according to Claim 1 or 2, tion 13 is used as a knob in pulling
the device 10 by  wherein the substrate (11) is provided with a T- a hand.
shaped region (13) to facilitate pulling of the sub- Figs. 4, 5, and 6 show
a pin-holding device 30 of   strate (11) to remove the substrate from the
pins the second embodiment of the present invention. In    (20, 40) after
soldering. the device 30, a hole 31 is passed through the device   15 30,
and both ends of pin 40 are projected from the de-  4. A method of
connecting a plurality of pins (20,40) vice 30. When the length of the pin
is long, the thick-  to a printed circuit board, each- pin (20,40) com-
ness of the pin-holding device is made thinner than    prising a
longitudinal body of uniform cross- the length of the pin, thereby
materials such as plas-  section; the pins (20, 40) being fitted into holes
tic, etc., which constitute the pin-holding device, can   20  (12,31) in a
first surface of a block-like substrate be reduced.
(11) made of plastics material, each hole (12, 31) As mentioned above,
according to the present       having an inner contact surface of uniform
cross- pin-holding device for use in connecting a pin, the    section
contacting an associated one of the pins height of the connecting portion
of the printed circuit  (20,40) the contact surface being slightly smaller
board to the other elements can be made lower than   25  in cross-section
than the bodies of the pins, the the case using the conventional header,
and the in-    pins (20, 40) being detachably retained in the serting the
pin into the printed circuit board and sol-  holes (12, 31) solely by
elastic or frictional forces dering the pin thereto can be easily and
surely per-   created between the inner contact surfaces of the formed.
holes (12, 31) in the substrate (11) and the exter- 30     ior surfaces of
the pins (20,40), the pins (20,40) having end regions extending outwardly
of the Claims                                                 substrate
(11) through the first side, the method comprising using the substrate (11)
to insert the 1. In combination: a pin holding device (10,30) and    end
regions of the pins (20, 40) into the printed a pluralityof pins (20,40)for
use in connecting the   35  circuit board, holding the pins (20, 40) within
the pins (20,40) to a printed circuit board, each pin  substrate with
respect to the board while the pins (20,40) comprising a longitudinal body
of uniform  (20,40) are soldered to the board, and detaching cross-section;
said device comprising a block-     the substrate (11) from all of the pins
after the like substrate (11) of plastics material having a  pins (20,40)
have been soldered. first side and a plurality of holes (12,31) arranged
40 in parallel rows and columns perpendicularto and  5. The method
according to Claim 4, wherein the extending into the first side, each hole
(12,31)   substrate (11) is detached from the pins (20, 40) having an inner
contact surface of uniform cross-  by pulling on a T-shaped region (13) of
the sub- section for contacting an associated one of the    strate (11).
pins (20,40), the contact surface being slightly  45 smaller in
cross-section than the bodies of the pins, the pins (20, 40) being fitted
into the holes  Patentanspruche (12, 31) with said bodies lying within the
holes (12,31) such that the pins (20,40) are held in the  1. Kombination
aus folgendem: Elne Stifthalteein- holes (12,31) solely by elastic or
frictional forces   50  richtung (10, 30) und sine Mehrzahl von Stiften
created between the inner contact surfaces of the  (20, 40) zur Verwendung
belm Verbinden der holes (12, 31) in the substrate (11) and the exter-
Stifte (20, 40) mit einer gedruckten Schaltungs- ior surfaces of the pins
(20,40) with an end region  platte, wobei jeder Stift (20,40) einen
lAnglichen 



of each of the pins (20, 40) extending outwardly   KMrper mit einem
gleichmfigen Querschnitt of the substrate (11) through the first side for
in-  55  aufweist die Vorrichtung eln blockahnllches sertion in the printed
circuit board and soldering  Substrat (11) aus elnem Kunststoffmaterial
auf- therein whereby the substrate can be removed       welst, weiches sin
erste Selte und elne Mehr- from all the pins (20, 40) after the pins
(20,40)  zahl von 6ffnungen (12, 31) hat, welche in paral- 3 *   C   L   M
S    *    5                   EP 0 457 984 B1                 6 lelen
Zellen und Spalten senkrecht zu und in Er-   dem Substrat (11) durch die
orate Seite nach au- streckungsrichtung in der ersten Selte angeord-    Sen
erstrecken, wobel das Verfahren aufwelst, net sind, jede "ffnung (12, 31)
elne innere Kon-   daB des Substrat (11) zum Einfihren der Endbe-
ta-tflache mit oinem gleichfirmigon Querschnitt     reiche der Stifte (20.
40) In die gedruckte Schal- zum Kontaitieren elnes der zugeordneten Stifte
5  tungsplatte eingesetzt wird, die Stifte (20, 40) In (20,40) hat, die
Kontaktflache im Querschnittge-   dem Substrat bezfglich der Platte
gehalten wer- ringfflgig -iehner als die K8rper der Stifte lst, die  den,
wahrend dem die Stifte (20,40) an die Platte Stifte (20, 21) passend In die
6ffnungen (12, 31)  angelotet werden, und das Substrat (11) von al-
eingesetzt werden, wobel die Korper In den Off-    len Stiften gelost wird,
nachdemn die Stifte (20, nungen (12 , 31) derart liegen, daM die Stifte
(20,  10  40) angel6tet sind. 40) in den 15ffnungen (12,31) tediglich durch
ela- stische Krafte und Reibungskriafte gehalten sind,  5. Verfahren nach
Anspruch 4, bel dem das Sub- welche zwischen den inneren Kontaktflachen der
strat (11) von den Stiften (20, 40) dadurch ge- Offnungen (12, 31) in dem
Substrat (11) und dem    trennt wird, daB ein T-fOrmiger Berelch (13) des
AuSeren Flachen der Stifte (20, 40) erzeugt wer-  15  Substrats (11)
abgezogen wird. den, wobel ein Endbereich jedes Stifts (20, 40) aus dem
Substrat (11) durch die erste Seite zum Einfihren in die gedruckte
Schaltungsplatte     Revendications nach au~en verliuft und diese angel6tet
sind, wodurch das Substrat von allen Stiften (20, 40)  20  1. En
combinaison: un dispositif porte-broches (10, abgezogen werden kann,
nachdem die Stifte (20,     30) et une plurallte de broches (20, 40) pour
uti- 40) an der gedruckten Schaltungsplatto angelo-     lisation dans le
raccordement des broches (20, tot sind.
40) A une carte A circuit imprim6, chaque broche (20, 40) comprenant un
corps longitudinal d'une 2. Kombination nach Anspruch 1, bei der das Sub-
25   section transversals uniforme; ledit dispositif strat (11) elne zweite
Seite hat, und die 6ffnun-  comprenant un substrat en forme de bloc (11) de
gen (12, 31) sich vollatindig durch das Substrat   maternau synth6tique
presentant une premeire (11) zwischen der ersten Seite und der zweiten
face etune pluralite detrous (12,31) agenc6s en Seite erstrecken, und bei
der die Stifte (20, 40)  colonnes et en rangees paraleles, disposees auch
aus dem Substrat (11) durch die zweite Sel-  30  perpendiculairement A
cette premlere face et pO- te nach auBen verlaufen.
netrant en son sein, chaque trou (12, 31) presen- tent une surface de
contact interne d'une section 3. Kombination nach Anspruch I oder 2, bet
der das    transversale uniforme pour realiser un contact Substrat (11) mit
einem T-formigen Bereich (13)    avec l'une des broches A laquelle sile est
asso- versehen ist, urn in erleichterter Weise das Sub-  35  ci6e (20, 40),
la surface de contact 6tant legere- strat (11) abzuziehen und das Substrat
von den     ment Infirieure en section transversale A celles Stiften
(20,40) nach dem Lten zu entfernen.        des corps des broches, les
broches (20, 40) 6tant mont6es dans les trous (12, 31) avec lesdits 4.
Verfahren zum Verbinden elner MehrzahM von          corps dispos6s A
'lnt6rieur des trous (12, 31) de Stiften (20,40) mit einer gedruckten
Schaitungs-  40  telne facon que les broches (20, 40) sotent main- platte,
beidemjederStift(20,40) elnen in LAngs-    tenues dans les trous (12, 31)
uniquement par richtung verlaufenden K8rper mit einern gleich-    des
forces 6eastiques ou de friction creees entre mfifgen Querschnitt aufweist,
die Stifte (20,40)   les surfaces de contact interne des trous (12, 31)
passend in die C5ffnungen (12, 31) in einer ersten  du substrat (11) et les
surfaces externes des bro- Flache eines blockihnlichen Substrats (11), wet-
45  ches (20, 40), une zone d'extr6mite de chaque ches aus
Kunststoffrnaterial hergestelit ist, ein-  broche (20, 40) faisant saillie
vers l'ext6rieur du gesetzt sind, jede 6ffnungen (12,31) eine innere
substrat (11) A travers la premiere face pour Atre Kontaktflache mit einem
gleichfOrmigen Quer-       inseree dans la carte A circuit imprime et y
etre schnitt hat, welche eonen derzugeordneten Stifte    brass, le substrat
pouvant 6tre enlev6 de toutes 



(20, 40) kontaktiert, die Kontaktfliche geringfu-  50  les broches (20, 40)
apres le brasage des bro- gig klelner im Querschnitt als die K8rper der
Stif-  ches (20, 40) sur Ia carte A circuit imprim6. te ist, die Stifte
(20, 40) losbar in den 6ffnungen (12, 31) lediglich durch elastische Krafte
odor  2. La combinaison selon la revendication 1, solon Reibungskrifte
gehalten sind, welche zwischen      laquelle le substrat (11) presente une
deuxibme den inneren Kontaktflachen der 6ffnungen (12,  55  face et les
trous (12, 31) s'6tendent en traversant 31) und dem Substrat (11) und den
auBeren FIA-     compibtement le substrat (11) entre la premiere chen der
Stifte (20, 40) erzeugt werden, die Stif-  face et Ia deuxieme face, les
broches (20,40) fat- te (20, 40) Endbereiche haben, welche sich aus
sant egalement sallie vers 1'ext6rieur par rapport *  C   L   M  S    *
7                   EP 0 457 984 B1                 8 au substrat (11), A
travers la deuxibme face. 3. La combinaison selon Ia revendication I ou 2,
>,    dans laquelle la substrat (11) eat muni d'une zone on forma de T (13)
pour faciliter une action de   5 traction surle substrat(11) af in
d'enlever lesubs- trat des broches (20, 40) apres brasage. 4. Un prmc6cd de
raccordement d'une pluralite de broches (20, 40) a une carte a circuit
imprim6,  10 chaque broche (20,40) compronant un corps lon- gitudinal de
section transversale uniforme; les broches (20, 40) etant mont6es dans des
trous (12, 31) d'une premibre surface d'un substrat en forme de bloc (11)
r6alise en matiere synth6tique,  15 chaque trou (12, 31) presentant une
surface de contact interne de section transversale uniform. on contact avec
l'une des broches (20, 40) asso- ciee, la surface de contact etant
legqrement infe- rieure en section transversale A cellos des corps   20 des
broches, lee broches (20, 40) etant mainte- nues de fagon amovible dans [as
trous (12, 31) uniquement par des forces eeastique ou de fric- tion
etablies entre les surfaces de contact Inter- nes des trous (12, 31) du
substrat (11) et les sur-  25 faces externes des broches (20,40), ies
broches (20, 40) presentent des zones d'extrfmitM faisant saallie vers
l'exterieurdu substrat (11) IA travers la premlere face, 1s procede
comprenant lee etapes consistent A utiliser le substrat (11) pour insMrer
30 lee zones d'extremite des broches (20, 40) dans la carte A circuit
Imprime, A retenir les broches (20, 40) dans le substrat par rapport A la
carte pendant le brasage des broches (20, 40) sur la carte, et A detacher
le substrat (11) de toutes lee  35 broches apres le brasage des broches
(20, 40). 5. Un procede selon la revendication 4, selon lequel I substrat
(11) est detach6 des broches (20, 40) par traction sur une zone on forms de
T (13) du   40 substrat (11). 45 50 55    


