-1- ' PRESS- | N CONTACT BACKGROUND OF
THE 'NVENTI ON 1. Field of the Invention The present invention
relates to-a press-in contact to be pressed into a throughplated hole of a
printed circuit board. The press-in contact g'ncl udes - a cont act

spring or a contact pin, - a nmiddle sh 20 1 '
contact spring or pin, and g 57 %
extension of the m ddl e shaft portlon, wherein he cont act

spring or the contact pin has in the transition area to the shaft portion
a press-in shoulder, the shaft portion is provided with a sl ot-shaped
openi ng whose sides are forned by |egs, and wherein each end of the

sl ot -shaped opening has an approxi mately parabolic configuration.

2. Description of the Related Art
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Press-in contacts of the above-described type are known in the art and
serve to effect solder-free electrical connections which nay correspond as
so-call ed press-in connections to DIN 41611, part 5. Consequently, the
press-in contact of the above- - 2-
described type is of the type EE because the press-in portion of its shaft
portion formng the actual press-in pinis constructed so as to be

el astic, i.e., the forces necessary for the press-in connection are
applied by the deformati on of the elastic shaft portion and the printed

circuit board which recei cOF- THE IRVENTIONAS nentioned in Section

3.22 of DIN 41611, part 5. A press-in contact of the

above-descri bed type is known from German utility nodel G 90 04 090.2. As

conpared to_ot her, mell known press-in contacts, - in the press-in contact of
this type t fre 1 Bin a sleeve of a printed circuit board

in the pressed-in state is inproved by providing the slot-shaped opening
at both ends thereof with the sane parabolic configuration, while the

openi ng haSTﬁerﬁgggggtmﬁﬁ%gngggkigglgges to a press-in contact to be
' pressed into a throughplated hole of a printed circuit board.
The press-in contact includes
- a contact spring or a contact pin,
- a middle shaft portion comnected to the contact spring or
pin, and |
- a connecting pin forming an extension of the middle shaft
portion,
wherein the contact spring or the contact pin has in the
transition area to the shaft portion a press-in shoulder, the
shaft portion is provided with a slot-shaped opening whose sides
are formed by legs, and wherein each end of the slot-shaped

opening has an approximately parabolic configuration.

2. Description of the Related Art

Press-in contacts of the above-described type are known in
the art and serve to effect solder-free electrical connections
which may correspond as so-called press-in connections to DIN

41611, part 5. Consequently, the press-in contact of the above-
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he m ddl e thereof. This counteracts an excessive, non-uniform deformation
gf f he legs formng the slot-shaped opening, so that the legs do not have
to be realigned after the pressing-in process. However, it has been
found that the pressing-in process of the known press-in contact into the
printed circuit board sleeve may lead to a hole wall deformation of the
tin-coated copper sleeve. This has the di sadvantage that the pressing-in

"o n H H d ti n
na roduce the so-called "jet effect”, i.e., copper material an
na?er?al are pulled into the sleeve. This may even have the result that

copper degpxidest &yme dofdf tlte dypies BE besidused e prafser e pdremsenss v
when using nultilayer printed circuit boards. . L
its shaft portion forming the actual press-in pin 1is constructed
so as to be elastic, i.e., the forces necessary for the press-in
connection are applied by the deformation of the elastic shaft
'portion and the printed circuit board which receives the press-in

contact, as mentioned in Section 3.22 of DIN 41611, part 5.

A press-in contact of the above-described type is known from
German utility model G 90 04 090.2. As compared to other well
known press-in contacts, in the press-in contact of this type the
making of the contact in a sleeve of a printed circuit board in
the pressed-in state is improved by providing the slot-shaped
opening at both ends thereof with the same parabolic
configuration, while the opening has a reduced width portion in
the middle thereof. This counteracts an excessive, non-uniform
deformation of the legs forming the slot-shaped opening, so that
the legs do not have to be realigned after the pressing-in

process.

However, it has been found that the pressing-in process of
the known press-in contact into the printed circuit board sleeve
may lead to a hole wall deformation of the tin-coated copper
sleeve. This has the disadvantage that the pressingfin may

produce the so-called "jet effect”, i.e., copper material and tin
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SUWMARY OF THE | NVENTI ON Therefore, it is the primary object of the
present invention to provide a press-in contact of the above-described
type in which an excessive hole wall defornmation of the printed circuit
board sl eeve can be prevented. I n accordance with the present

i nvention, the slot-shaped opening is conically shaped and the end of the
sl ot-shaped opening facing the contact spring or the contact pin extends
into the area of the contact spring or the contact pin. The fact
that the length of the slot-shaped opening extends into the contact spring
or thematetrdal pre pRAded Hatot kBeeBliebee €l a§lisCi e$5:d N
contact ‘is increased because the elasticity o%stﬁgxég%?%ggggéﬁﬁ%féning has
an ef f eBudksthabt sogperoflaybeshalre ebrhherg!,i RheehCiikCd rd2Rand td Hy, 0N
the portion of the slot-shaped opening extending into the contact pin.

I n accePggrvedwFraquratilyy whehonsingemudbitayeshppénted: ka roulie! vraaRed
opening is such that the end of the opening extending
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into the contact spring or the contact pin is wider than the end facing
t.he connecting pin, while the mddle of the opening has a reduced width
portion. Tests have shown that the configuration of the

sl ot - shaped opening according to the present invention results in an

I ncreased el asticity of the press-in zone of the press-in contact because
the conical slot-shaped opening is pressed together to a greater extent in
the area of its reduced w dth portion when the press-in contact is pressed
in. This results in a lower |load acting on the printed circuit board

sl eeve and | eads to the despummargdortran oRvEREIORessi ng-in forces.

The present inventi.on makes it possible to substantially inprove the hole
wal | deformation, so that the jet -effect described above, if it occurs et
al., can only occur without harnful consequences. In spite of the high

el asticity, Therefiaress-ith igorithec todignamyt algreaye dbfivtdre efespntr casezht ipn

because the | ) . .
to provide a press-in contact of the above-described type in

which an excessive hole wall deformation of the printed circuit

board sleeve can be prevented.

In accordance with the present invention, the slot-shaped
- opening is conically shaped and the end of the slot-shaped
opening facing the contact spring or the contact pin extends into

the area of the contact spring or the contact pin.

The fact that the length of the slot-shaped opening extends
into the contact spring or the contact pin means that the entire
élasticity of the press-in contact is increased because the
elasticity of the slot-shaped opening has an effect also outside
of the hole of the printed circuit board, i.e., in the portibn of

the slot-shaped opening extending into the contact pin.

In accordance with the invention, the conical shape of the
slot-shaped opening is such that the end of the opening extending
into the contact spring or the contact pin is wider than the end
facing the connecting pin, while the middle of the opening has a

reduced width portion. Tests have shown that the configuration
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| egs whi.ch define the slot-opening, which are convexly shaped at their
quter’ sides, do not collapse in the direction toward the sl ot-shaped
opening, so that they rest over their entire | engths against the hole wall
of the sleeve and, thus, also ensure that a good contact is made.

In accordance with an advant ageous further devel opnent of the present
invention, the elasticity of the shaft portion is further increased by
providing the | egs form ng the slot-shaped opening at the outer sides

t hereof with pressed-on el enents which extend fromthe press-in

shoul desf tithé hel ot eshabped hepenime Ci¢BGrd Phdp- tdNEhé estesar eifrenpibhat, in
spite of the increased elasticity of the press-in contact, the

requi r enesi bt oim eami igcreasedual dot ik gy f of cehef p2&s - i coonlé ngft ehe EC
352-5 are exceeded. Mreover, the tests have confirnmed that a reliable

el ect riRE@SEvHhcCORbRCE dPeCaRS the cxdrical el ot t shaped hepeming| dbad of 500
h at 105[err]C, which can be recognized by a stable transition resistance
and t hePIRRFRMA JLRIPF AT heP R rgref@esextent in the area of its reduced

width portion when the press-in contact is pressed in. This
results in a lower load acting on the printed circuit board
sleeve and leads to the desired reduction of the pressing-in

forces.

The present invention makes it possible to substantially
improve the hole wall deformation, so that the jet effect
described above, if it occurs et al., can only occur without
harmful consequences. In spite of the high elasticity, the
press-in contact is not damaged when being pressed in because the
legs which define the slot-opening, which are convexly shaped at
their outer sides, do not collapse in the direction toward.the
slot-shaped opening, so that they rest over their entire lenéths
against the hole wall of the sleeve and, thus, also ensure that a

good contact is made.

In accordance with an advantageous further development of
the present invention, the elasticity of the shaft portion is
further increased by providing the legs forming the slot-shaped

opening at the outer sides thereof with pressed-on elements which
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It has al so been found that the press-in contacts according to the present
i.nvention may have a substantially shorter structural |ength because of
their good elasticity and, thus, are particularly suitable for printed
circuit boards having a nomnal thickness of 1.6 nm The vari ous
features of novelty which characterize the invention are pointed out with
particularity in the clains annexed to and formng a part of the .

di scl osure. For a better understanding of the invention, its operating
advant ages, specific objects attained by its use, reference should be had

t0 e T EHE YY1 P dHhlIRler EIiHD 48 A ENd | LBh AL £y and

descri bed preferred enbodi nents of the i1 nvention. .

BRI EF BHYCR RHON dFesTadRANMA that, id gt BRAWHW increased
elasticity of the press-in contact, the requirements corncerning
minimum holding force of 20 N according to IEC 352-5 are
exceeded. Moreover, the tests have confirmed that a reliable
electrical connection continues to exist even after a thermal

load of 500 h at 105°C, which can be recognized by a stable

transition resistance and the unchanged high holding forces.

It has also been found that the press-in contacts according
to the present invention may have a substantially shorter
structural length because of their good elasticity and, thus, are
particularly suitabie for printed circuit boards.having a nominal

thickness of 1.6 mm.

The various features of novelty which characterize the
invention are poinfed out with particularity in the claims a
annexed to and forming a part of the disclosure. For a better
understanding of the invention, its'operating advantages,
specific objects attained by its use, reference should be had to

the drawing and descriptive matter in which there are illustrated

and described preferred embodiments of the invention.
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Fig. 1is a schematic illustration of a press-in contact with a mddle
shaft” portion manufactured on one side with a contact spring and on the

ot her side.with a connecting pin; and Fig. 2 is a side view, seen
fromthe right hand side of Fig. 1, of the press-in contact pressed into a
t hr oughpl at ed hol e. - 8-

DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS A press-in contact 1 shown

in Fig. 1 to be pressed into a throughplated hole of a printed circuit
board includes a mddle shaft portion 2 to which, as shown in the draw ng,

is connected a contactpmiey rmgbﬁﬁ@ oF Pres prawsieul der 3. Toward the
front right end of the contact 1, the shaft portion 2 leads into a
coni cal head piece 17 which tapers toward the front and receives a

connecting pin 5. The shaft portion 2 is provided with a coni cal
sl ot - shapedIn the drawing: :

Fig. 1 is a schematic illustration of a press-in contact
with a middle shaft portion manufactured on one side with a

contact spring and on the other side with a connecting pin; and

Fig. 2 is a side view, seen from the right hand side of Fig.

1, of the press-in contact pressed into a throughplated hole.
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opening 7 which extends into the area of the contact spring 4 and whose
ypper and lower or front ends 8,9 each have a parabolic shape. The
part 10 of the conical slot-shaped opening 7 facing the contact spring 4
and including the parabolically formed end 9 is wder than the other front
part 11 which, approximately in the mddle of the slot-shaped opening 7,
has a reduced wdth portion 12 and then slightly expands again and then
once again narrows toward the connecting pin 5. The parabolic end 9 of the
sl ot- shaped opening facing the contact spring 4 extends into the contact

spring 4 and, thus, peackeeatreft B¥! ¢hcpRErFERRED ERBOS IMENTEUI t board once
t he contact has been pressed In. On the ofher

-9- hand, the other narrower end 8 of the slot-shaped opening 7 is
| ocated within the printed circuit board and ends at a distance 13 at the
transition betpmsssiive odrtfactpd tshow? iandFide 1 donriextpresged” tnto a The
outer casing of the press-in contact 1 has on both sides
throughplated hole of a printed circuit board includes a middle
shaft portion 2 to which, as shown in the drawing, is connected a
contact spring 4 through a press-in shoulder 3. Toward the front
right end of the contact 1, the shaft portion 2 leads into a
conical head piece 17 which tapers toward the front and receives

a connecting pin 5.

The shaft portion 2 is provided with a conical slot-shaped
opening 7 which extends into the area of the contact spring 4 and
whose upper and lower or front ends 8,9 each have a parabolic

shape.

The part 10 of the cdniéal slot-shaped opening 7 facing the
contact spring 4 and including the parabolically formed end 9 is
wider than the other front part 11 which, approximately in the
middle of the slot-shaped opening 7, has a reduced width portion
12 and then slightly expands again and then once again narrows
toward the connecting pin 5. The parabolic end 9 of the slot-
shaped opening facing the contact spring 4 extends into the
contact spring 4 and, thus, is located outside of the printed

circuit board once the contact has been pressed in. On the other
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of- the sl ot-shaped opening 7 in the mddle shaft portion 2 a leg 14 and 15
each.” These legs 14 and 15 have a convex outer shape and are each provided
over their lengths between the press-in shoulder 3 and the area of the
connecting pin 5 with a pressed-on elenent 16 which ends above the head
piece 17. As a result of the configuration and position of the slot-shaped
opening 7 and the legs 14 and 15 with their pressed-on elenents 16, the
entire press-in contact 1 beconmes nore elastic which neans, on the one
hand, that the contact can be pressed in with reduced force while

si mul t aneedls| thd vt ghrdedli gl fOree sclpn ds16p- shepad hepehang, 7 ibat a
hol e wal |l defornation can be reduced. Mireover, a good contact continues
to be naskeated wekthimetine doit intedthfdipmuit drodrd aend tdweds haoughfpliatancdol e 6
in the printed circuit board. Whi | e specific enbodi nents of the

i nvent ioh dtaviche deransivvion detvwearriledchaftdaertion 2| andtthee t he
inventive principles, it will be understood that the invention may be
embodi eZPRRRGEIF LM 3 hout departing from such principles. -10-

The outer casing of the press-in contact 1 has on both sides
of the slot-shaped opening 7 in the middle shaft portion 2 a leg
14 and 15 each. These legs 14 and 15 have a convex outer shape
and are each provided over their lengths between the press-in
shoulder 3 and the area of the connecting pin 5 with a pressed-on
element 16 which ends above the head piece 17. As a result of
the configuration and position of the slot-shaped opening 7 and
the legs 14 and 15 with their pressed-on elements 16, the entire
press-in contact 1 becomes more elastic which means, on the one
hand, that the contact can be pressed in with reduced force while
simultaneously having high holding forces and, on the other hand,
that a hole wall deformation can be reduced. Moreover, a gobd
contact continues tolbe made between the middle shaft portion 2

and the throughplated hole 6 in the printed circuit board.

While specific embodiments of the invention have been shown
and described in detail to illustrate the inventive principles,
it will be understood that the invention may be embodied

otherwise without departing from such principles.
10
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W claim 1. A press-in contact adapted to be pressed into a

t hr oughpl at ed hol e of a printed circuit board, the press-in cont act
conpri sing a contac , a mddle shaft portion connected to the
cont act ecting pin form ng an extension of the mddle
shaft po?ﬂmm"mm HIMH } contact nenber has in a transition area
thereof towared t e shaft portion a press-in shoul der, wherein the
m ddl e shaft portion conprises | egs laterally defining a slot-shaped
openi ng, wherein the slot- shaped openi ng has ends, the ends having an

appr oxi mat elwe claftabolic configuration, and wherein the slot-shaped
opening is conically shaped and the end of the slot-shaped opening facing

t he contact nenber extends into the contact menber. 2. The
press-in contact according to claiml1l, wherein the contact nenber is a
contact sprihg. A press-pn Cqmﬁﬁ?#e®%a9¢ﬁ@oﬁ@dQ¢ BE%%$@¢n§n¥@ ‘@laimi1,
wherein the contact nenber is a contact pjn The, press-in
cont act thEQEIRPIRE LS ReLE 9F, awPE&Qﬁ?ﬁt¢%FCU1%Hﬁ°%thh%h%IB¥e§ﬁab%d openi ng
faci ng e SNt SShoPIber Dasohace WSASE, "4 dhludlE"shDE P8, LEghN0 the

connected to the contact member, and a connecting pin forming an
extension of the middle shaft portion, wherein the contact member
has in a transition area thereof toward the middle shaft portion
a press-in shoulder, wherein the middle shaft portion comprises
legs laterally defining a slot-shaped opening, wherein the slot-
shaped opening has ends, the ends having an approximately
parabolic configuration, and wherein the slot-shaped opening is
conically shaped and the end of the slot-shaped opening facing

the contact member extends into the contact member.

2. The press-in contact'according to claim 1, wherein the

contact member is a contact spring.

3. The press-in contact according to claim 1, wherein the

contact member is a contact pin.

4. The press-in contact according to claim 1, wherein the
end of the slot-shaped opening facing the contact member has a

greater width than the end facing the connecting pin, and wherein

11
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t he sl ot-shaped opening has a reduced w dth portion between the two ends.
5. The press-in co according to claim4, wherein the end of the
sl ot - shgped/epeﬁTﬁgniaﬁr/é t he connecting pin is torpedo-shaped. 6.
The press-i @ﬁ;ﬂ ding to claim1, wherein the |egs defining the
sI ot -sha W | se pressed-on elenments at outer sides thereof.

. The p ¢l contact according to claim6, wherein each pressed-on
elenent extends fromthe press-in shoulder to the connecting pin.

the slot-shaped opening has a reduced width portion between the

two ends.

5. The press-in contact according to claim 4, wherein the
end of the slot-shaped opening facing the connecting pin is

torpedo-shaped.

6. The press-in contact according to claim 1, wherein the
legs defining the slot-shaped opening comprise pressed-on

elements at outer sides thereof.
7. The press-in contact according to claim 6, wherein each

pressed-on element extends from the press-in shoulder to the

connecting pin.

12
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