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Electrical connection
Specification
The invention relates to an electrical connection between a cylindrical high cwirent contact

socket or a high cuerent contact pin and a planar printed conductor glement with two opposing flat

sides.

AL present, mainby press-fit techniques arc used o Fink high current contact sockets or gh

current contact pins 10 boards. In this connection the high current contact socket ig clamped into an

undersize hole made in the board, Compared 1o conventional contact sockets and contact pins, in

contact sockets or contact pins for the high current range which are suited for current intensitics of

more than 100 A, as a result of the greater diamerter stresses occur in the board, as do deformations

ol'it. This is especially a problem in the automotive domain, where fluctuations of material
thickness due to temperature fluctuations are added. In practice this often lcads to crack formations

in the board and to detachment ol ¢lectrical contacts. Morcover, in the known connections the small

contact surface is a disadvantage. The contacl sockets and contact pins are conductively cormected

to the board only in a narrow region between the side contact socket edge or contact pin edge and

the opening edge of the receiving opening for the contact sockets and contact pins.
‘Fhe object of the invention 1s to propose an improved conncction of a cylindrical high

current contact socket or a high current contact pin with a planar printed conductor ¢lement, and

connecction process, based on which attachment-induced surface warping in the printed conductor

clement is avoided.

This object is achieved with the features of claim 1, Advantageous developments of the
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invention are given in the dependent claims.
The jnvention is based on the idea of rowting a high curent contact socket, especially a
RADSOK contact socket, or a high current contact pin through an apening in a printed conductor
clement with radial play and clamping the printed conductor element in the axial direclion between
two contact clernents which, especially in the radial direction, are securely connected to the high
current contact socket o the high current conlact pin. As a result of holding the high current contact
socket or the high current contact pin in the opening with radial play, warping of the printed
conduetor clement is avoided. The printed eonductor element is exposed to the clamping foree from
the two cantact elements which currently cach adjoin onc flat side of the printed conductor element
only in the axial direction, The planar printed conductor clements arc cspecially boards or pressed
screens. The connection as claimed in the invention furthermore has the advantage that solder for
producing the electrical contact can be abandoned when electrical comact is established vin at least
pne contact element.

In the cmbodiment of the invention it is advantageously provided that onc of the contact
elements is made integral with the high current contact socket or high current contact pin. This
version simplifies the connection process, SinCe Oneé process step, specifically connection of a first
contact element o the high current contact socket or high current contact pin, can be abandoned. In

particular, the contact element is located on the end side on the high current contact socket or high

current contact pin, for example in the manner of a nail head, so that the high current contact socket
or the high current contact pin can be insertad into the opening within the printed conductor

element first as far as contact of the contact element with the flat side of the printed conductor

element,
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The commecting forces are distributed uniformly both berween the high current contact
socket or the high current contact pin and the printed conductor clement, when at least one contact

clernent is penetrated by the high current contact socket or high current contact pin. In this

conmection the contact clement encompasses the high current contact socket or high currcnt contact

pin preterably annularly. In particular the contact clement is made symmetrically to the lengthwise

axis of the high current contact socket or to the hi gh current contact pin,

One especially effective and simple attachment possibility of at least one of the contact
cloments to the high current contact socket or the high current contact pin is to fix the contact
element on the high current contact socket or on the high current contact pin in an opening by

means of a press fit. In this regard the opening diameter has an undersize with reference o the

diamcter of the high current contact socket or the high current contact pin. In this way the need for

auxiliary fastening means, for example solder, is elimnated.
One especially simple, secure and effective possibility for fixing at least one contact

element to the high current contact socket ov the high current contaet pin is to enmp the

components to one another. In this connection a force acting radially to the inside is applicd by

means of 1 crimping ool from the ouwide Lo the contact element which thus swrrounds the high

current contact socket or high current contact pin sccurely so as to permanently clamp it.
As mentioned at the beginning, it is advantageous if at lcast onc contact glement establishes

the electrically conductive conncction berween the high current contact socket or the high current

contact pin and the printed conductor element. In this way solder or the like can be abandoned. The

electrical contact-making produced in this way is not susceptiblc to mechanical loads and

temperature fluctations. Moreover the contact surface is especially large, by which heating duc to
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high cucrent intensitics is advantageously avoided.

Tt is especially advantagcous if' at least one contact element rests on one [lat side of the
printed conductor element on the printed conducror. In this way an especially large contact surface
is formed. This embodiment can be implemented especially well when the printed conductor is
made in the contact region to the contact clement as a printed comductor eye, therefore peripherally
swrounds the high current contact socket or the high current contact pin.

Optimum contact-imaking with the printed conductor clement is achieved when there are
printed conductors on both flat sides of the printed conductor element and when at least one printed
sonductor makes contact with one contact element at a time on cach flat gide. In this embodiment
the two contact clements arc used as contaci-making means. The contact surface is especially large
so that the electrical contact resistance is minimum and therefore very large currents can flow
without heating of the contact points.

According to one preferred embodiment of the invention, it is provided that the contact side
of at least one of the contact elements facing the flat side of the printed conductor element is
profiled for increasing the contact surface and/or for penetrating an oxide layer. By mecans of the
profiling any oxide layer located on the top of the printed conductor can be penetrated, by which in
tum the contact resistance is minimized.

One especially advantageous possibility of profi ling the contact side is 1o maks the profiling
as a gear rim which runs in the peripheral dircction and in which the tooth tips point in the direction
ol the flat side of the printed conductor element. The tips are especially well suited for penetrating

any oxide layer.

An extremely resistant connection between the high current contact socket or the high
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current contact pin and the printed conductor clement 1s obtained when at least one conract element
is made elastic in the axial direction. A permanent clamping force is madc available by the spring
foree.

According to the process as claimed in the invention, a high current contact socket or a high
current contact pin with contact element attached to it or formed integrally is inserted into an
opening, especially a hole, of 4 printed conductor element until the contact element adjoins the flat
side of the printed conductor clement. Thereupon, on the high current contact socket or high current
contact pin a second contact efement is fixed on the flat side of the printed conductor element
opposite the first contact element. Tn this connection the second contact element niust also come
into contact with the printed conductor clement go that it is clamped between the two contact
clements. Llectrical contact-making takes place advantageously via at [east one of the contact
clements.

Preferably the second contact element before it is fixed is slipped onto the high current
contact socket or on the high current contact pin as far as clamping contact with the printed
conductor element and then is fixed in this position by rudial crimping on the high current contact
socket or high current contact pin. An elastic execution of one of the contact elements and
providing for the profiling of one contact element (o increase the contact arca and to penetrate a
possible oxide layer of a printed conductor of the printed conductor element are advantageous.

Other advantages and feasible versions can be taken from the other ¢laims, the description
of the figures, and the drawings.

Figure | shows a cutaway of a conncction of a hiph current contact socket with a board as

¢latmed in the invention,
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Figure 2 shows a perspective of one contact element,

Fipures 3 Lo 5 show the sequence of process sieps of the connecting process as claimed in
the invention and

Figure 6 shows a connection in which u contuct ¢lement is made integral with the high
current contact pin.

The same components and camponents with the same function are identified with the same
reference numbers in the figures.

Figure 1 shows a connection 1 of a board 2 with printed conductors 7 on the two flat sides
3, 4 and a high current contact socket 5, here a so-called RADSOK contact socket, It is cspecially
suited for use with electrical currents with current inteusitics of greater than 100 A, The illustrated
high current contact socket S is known in and ol'itself. It has a cylindrical outside sleeve 6 of metal.

Within the outer sleeve 6 there is an electrically conductive, essentially ubular sheet metal
part & for radially elastic contact with a contuct pin which can be inscrted into the high current
contact socket 5. The sheet metal part 8 consist of' a peripherally closed upper ring 9 and a lower
ring 10 spaced apart from it. The region between the two rings 9, 10 is provided with axially
running slots 11 which are curved in the peripheral direction. ‘The twisted execution of the sheer
metal part 8 causes constriction in the middle part of the sheet metal part 8, by which the sheet
metal part § is ¢lastic in the radial direction and thus elastically surrounds a contact pin.

The high current contact socket 5 is routed with play through an opening 12 within the
board 2 and projects over it on the two flat sides 3, 4, The board 2 and high current contact socket 5
are mechanically and cleetrcally conduciively connected to one another by means of two metal

contact elements 13, 14, The two gear im-shuped contact elements 13, 14 hold the high current
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contact socket in one axial through opening 15, 16 at a time. The high current contact socket S sits

securely in a press fit within the through openings 15, 16. Each contact element 13, 14 rests on one
flat side 13, 14 respectively of the plate 2 and makes contact with one flat printed conductor 7 at a

time. Of course it is sutficient il only one of the two contact elements 13, 14 makes contact with a

printed conductor 7.

When the outer sleeve 5 is to be made of plastic, an clectrically conductive connection
between one of the contact elements 13, 14 and the sheet metal part 8 must be formed.

The contact clements 13, 14 sit so securely on the board 2 that twisting of the contact
elements 13, 14 together with the high current contact socket 5 around its lengthwise axis 1s not
possible. The contacr clements 13, 14 elamp the board 2 in the axial direction and hold the high
current contact socket 5 immovably in the indicated position.

If at least one of the contact elements 13, 14 is made clastic in the axial dircetion, an
especially stable cormection 1 1s obtained.

Figure 2 shows a rotationally symmetrical contact element 13 in a perspective. The contact
element 13 has an annular contact section 17 which extends in the radial direction, with profiling 18
which is made as a gear rim and a retaining section [9 which runs in the axial direction with the
through opening 15 for clamped holding of the high cwirent contact socket 5. The profiling 138
enlarges the contact surface between the printed conductor 7 and the contact element 13 and
penctrates a possible oxide layer on the printed conductor 7 which is made in the conlact area as a
printed conductor eye.

Figures 3 1o 5 schematically show individual process steps ol the connecung process as

tlaimed in the invention.
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In Figurc 3 a high current contact pin 20 is already securely connected to a first contact
clement 13 by means of crimping. The contact element 13 is penetrated by the high current contact
pin 20 and applies radial clamping forces to it. The high current contact pin 20 is inserred with
radial play into the epening 12 within the board 2 up to contact of the first contact element 13 with
its contact section 17 with the flat side 3,

Figure 4 shows how the sceond contact element 14 is slipped onto the high current contact
pin 20 and is pushed in the direction of the board 2.

In Figure 5 the contact element 14 has made clamping contact with the flat side 4. Tt is
pressed agamst the board 2 with an axial pressing force, At the same time, it is exposcd to a radial
force so that it is erimped in the axially clamping position in the radial direction to the high current
contact pin 20. Thus a fixed clamping conncction between the high current contact pin 1 and the
board 2 is obtained. Additional connecting aids can be advantageously abandoned.

Figurc 6 shows an integral exceution of the high cwirent contact pin 20 and contact element
13. Thus the process step of attachment of the contact clement 13 to the high current contact pin 20

can be omitred.
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Reference number list

l conneclion
2 board
3 flat side

4 [lat side

5 high current eontact socket
6 outer sleeve

7 printed conductors

8 sheet metal part

9 ring

10 nng

[} slots

12 opening

13 contact element
14 contact element
15 through opening
16 through opening
17 contact section
I8 profiling

19 retaining sechion

20 high current conlact pin
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Claims

| Eleceirical connection between a cylindrical high current contact socket (3) or a high

current contact pin (20) and a planar printed conductor clement (2) with two apposing flar sides 3,

4), charactenized in
that the high current contact socket (5) or the hi gh current contact pin (20 is held in an opening

{12) within the planar printed canductar element (2) and projects over it on the two flat sides (3, 4),

and wherein on each flat side (3, 4) Lthere 1y one contact element (13, [4) which is securcly

connected to the high current contact socket (5) or the high cuyrent contact pin (20} and which

adjoins the printed conductor element (2) on the two [lat sides (3, 4) and hold it by clamping

between them.
2. Elecirical connection as claimed in claim 1, wherain one of the contact elements (13, 14)

is made integral with the high current contact socket (5) or with the high cwrent contact pin (20).

3 Electrical conncction as claimed in one of the preceding claims, wherein at least one
contact clement (13, 14) is penetrated by the bigh current contact socket (5) or the high current
contact pin (20},

4. Electrical connection as claimed in one of the preceding claiims, wherein at least one

contact element (13, 14) is fixed by means of a press fit on the high cwrent contact socket (§) or on

the high current contact pin (20).

s Electrical connection as claimed in onc of the preceding claims, wherein at least one

contact clemern (13, 14) is crimped to the high current contact socket (5) or the high current

contact pin (20).
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6. Electrical conncerion as claimed in one of the preceding claims, wherein at least one
contact element {13, 14) establishes the electuically conductive connection between the high current
contact socket (3) or the high current contact pin (20) and the printed conductor element (2).

7. Eleelrical connection as claimed in one of the preceding clajms, wherein at least one of
the contact clements (13, 14) rests on one flat side (3, 4) of the printed conductor clement (2) on a
printed conductor (7).

R Electrical connection as ¢laimed in claim 7, wherein the printed conductor (2) is made in
the contact region to the contact element (13, 14) as a printed conductor cye.

9. Electrical commection as claimed in one of the preceding claims, wherein on the two flat
sides (3, 4) of the printed conductor element (2) there are prinled conductors (7) and wherein on
cach flat side (3, 4) at least one printed conductor (7) makes contact with one contact element (13,
14) at a time,

10. Electrical connection as claimed in onc of (he preceding claims, wherein the contact
side (17) of the contact element (13, 14) facing the flat side (3, 4) of the printed conductor clement
(2) is profiled to increase the contact area and/or ta penetrate an oxide layer,

11. Electrical connection as claimed in claim 10, whercin the profiling (18) of the contact
side 1s made as a gear rim.

12. Electrical connection as claimed in one of the preceding claims, wherein the printed
conductor clement (2) is a board or pressed screen.

13. Electrical connection as ¢laimed in one of the preceding claims, wherein at least one
contact clement (13, 14) is made elastic it the axial direction.

14, Process for establishing a connection as claimed in onc of the preceding claims,
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characterized by the following process steps:

- fixing of one contact element (13, 14) on a high current contact socket (5) ar on a high
current contact pin (20) or making veady a contact element (13, 14) which is made integrally

with a high current sacket (5) ar with a high current contact pin (20},

forming an opening (12) i & planar printed conductor element (2) or making rcady a planar

printed conductor element (2) with an opening (12),

- inserting a high current contact socket (5 or a high current coaract pin (20) into the opening

(12),
fixing a second contact element (14, 13) on the high current contact socket (5) or on the

high current contact pin (20) such that the printed conductor clement (2) 18 held between the

two contact clements (13, 14) by clamping and making electrical contact.

15. Process as claimed in claim 14, wherein the second contact element (14, 13) before it is

fixed is pushed onto the high current contact socket (3) or onto the high current contacl pin (20} as

far as clamping contact (13) with the printed conductor element and is fixed in this position by

radial erimping on the high current contact soclket (5) or on the high current contact pin (20).
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1 Abstract

The invention relates to an electrical connection (1) bewween a cylindrical high eurrent

contact socket (5) or  high current contact pin (20) and a planar printed conductor element (2) with

two opposing flat sides (3, 4). A claimed in the invention it is provided that the high curent
contact socket {5) or the high current contact pin (20) is held in an opening (12) within the planar

printed conducior element (2} and projects over it on the two flat sides (3, 4), and that on each flat

side (3, 4) there is one contact element (13, 14) which is securely conneeled to the high current

contact socket (5) or the high current contact pin (20} and which adjoins the printed conductor

elerment (2) on the wo flat sides (3, 4) and hold 1t by clamping between them.

2 Representative Drawing

Fig. |
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