
Fitting element for fitting to a circuit board as well as fitting device 

and method for spaced connection of circuit boards with such a fitting 

element 

5 The present invention claims the priority of German patent application DE 

10 2014 222 951.0, the content of which is incorporated herewith by way 

of reference. 

The invention concerns a fitting element for fitting to a circuit board. The 

10 invention further concerns a fitting device as well as methods for the 

spaced fitting of circuit boards with such a fitting element. 

A circuit board assemblage, wherein a first circuit board is connected with 

a second circuit board in an electrically conductive way by means of spac- 

15 ers, is known from DE 10 2007 035 794 Al. Contact pins are cast into the 

spacers, which are made of plastic. A bent contact pin is affixed to the first 

circuit board by means of a soldering agent in an electrically conductive 

way, whilst a second contact pin is guided through an assembly opening in 

the second circuit board and soldered there with the aid of a soldering 

20 agent. It is of disadvantage that the production of the circuit board com-

pound is complex and in particular that no electrically insulating connec-

tion can be produced. 

A housing for electronic components is known from EP 0 357 362 A2. A 

25 base plate comprising elevated areas for fitting a circuit board is arranged 

in this housing. Fitting elements that arrest the elevated areas and the cir-

cuit board serve for fitting purposes. 



The invention is therefore based on the task of providing a fitting element 

that will enable simple fitting to a circuit board. The fitting element should 

in particular enable an electrically insulating connection between circuit 

boards. 

5 

This task is solved by a fitting element with the characteristics of claim 1. 

The fitting element can be connected with a spacer element, which serves 

for fitting to a first circuit board, by means of the first fitting section in a 

simple and automated way. The fitting element can further be arrested with 

10 a second circuit board by means of the second arresting section in a simple 

and automated way, so that the circuit boards are connected with each other 

in a spaced way. The central section arranged between the fitting section 

and the arresting section serves for forming a first stop for connecting the 

first fitting section with the associated spacer element, as well as for form- 

15 ing a second stop for connecting or arresting and/or receiving the second 

circuit board with or on the second arresting section. The fitting element is 

in particular made of an elastic material, such as a plastic material, for 

foiming the fitting section and the arresting section. 

20 The assembly area guarantees an automated assembly of the fitting element 

in a simple way. The fitting element can be held and mounted automatical-

ly in the assembly area, arranged at the end side of the second arresting 

section, in a simple way. The fitting element can for example be automati-

cally connected with the associated spacer element. In addition the fitting 

25 element can be automatically held with the spacer element connected to the 

same, for connecting the spacer element with the first circuit board in a 

simple and automated way. The assembly area in particular serves as a suc-

tion area for pneumatically holding the fitting element. 
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A fitting element according to claim 2 guarantees a simple automated as-

sembly. The fitting element can be held in a simple way by the assembly 

area just formed. This can for example be realised pneumatically. The fol-

lowing particularly applies for the assembly area A: A __ 3 mm2, in particu- 

5 lar A 	4.5 mm2, and more particularly A 	6 mm2. The assembly area is 

preferably circular. The assembly area preferably extends vertically to a 

central longitudinal axis of the fitting element. In this way a movement of 

the fitting element for connecting with the spacer element and/or for fitting 

the spacer element to a first circuit board in direction of the central longitu- 

10 dinal axis is possible in a simple way. 

15 

A fitting element according to claim 3 enables an arresting of the second 

arresting section with a second circuit board in a simple way. The fact that 

the second arresting section comprises a predetermined deformation point, 

in particular a predetermined breaking point, in the region of the assembly 

area enables a simple insertion of the second arresting section into an asso-

ciated recess in the second circuit board. As the assembly area is no longer 

needed during the arresting of the second arresting section with the second 

circuit board, a deformation or a breaking of the assembly area is not dis- 

20 advantageous. 

A fitting element according to claim 4 guarantees an arresting of the sec-

ond arresting section with a second circuit board in a simple way. The fact 

that the ends of the at least two arresting arms are connected by a wall 

25 means that the second arresting section firstly forms an assembly area. 

Secondly the at least two arresting aims arranged at a distance from each 

other can be displaced thanks to the predetermined deformation point, in 

particular the predetermined breaking point, in a simple way radially to a 

central longitudinal axis of the fitting element. As the arresting arms are 
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flexibly displaceable, an arresting of the second arresting section with a 

second circuit board is made possible in a simple way. The at least two ar-

resting arms are preferably made from a plastic material. 

5 A fitting element according to claim 5 guarantees an arresting of the fitting 

section folioed as a first arresting section with a spacer element in a simple 

way. The at least one first arresting projection extends in a radial direction, 

starting from the support pin. The at least one arresting projection is for 

example of a lamellae-, thread- and/or plate-shaped design. 

10 

A fitting element according to claim 6 guarantees a safe fitting of the fitting 

element on the associated spacer element in a simple way. 

A fitting element according to claim 7 guarantees a simple automated con- 

15 nection of the fitting element with the associated spacer element. The fact 

that the fitting section narrows at its free end means that the same can be 

simply and safely inserted into an associated recess in the spacer element. 

A fitting element according to claim 8 guarantees a simple automated fit- 

20 ting of a second circuit board to the second arresting section. The fact that 

the at least one second arresting projection narrows in the direction of one 

free end means that the second arresting section can be inserted into an as-

sociated recess in the second circuit board simply and safely. 

25 A fitting element according to claim 9 guarantees a simple and automated 

connection with a first circuit board. A spacer element connected with the 

fitting element is preferably soldered onto a first circuit board. The spacer 

element has a high temperature in this way. As the spacer element is in 

contact with the fitting element, the high temperature will be applied to the 
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fitting element as well. The temperature resistant plastic material prevents a 

damaging of the fitting element. Temperature resistant means, in particular, 

that no softening of the plastic material occurs up to a minimum tempera-

ture. The fitting element is preferably made from a high temperature plastic 

5 material such as for example LCP (LCP: Liquid. Crystal Polymer). 

A fitting element according to claim 10 enables an electrically insulated 

connection between two circuit boards. 

10 A fitting element according to claim 11 guarantees a reliable fitting in a 

simple way. The fitting element is also easy to produce. The fitting section 

and/or the arresting section is/are in particular designed in such a way that 

the associated connection with the space element or the circuit board is 

permanent or disconnectable. 

15 

The invention is further based on the task of providing a fitting device that 

enables a spaced connection of circuit boards in a simple, flexible and au-

tomated way. 

20 This task is solved by a fitting device with the characteristics of claim 12. 

The advantages of the fitting device according to the invention equal those 

advantages of the fitting element according to the invention already de-

scribed. The first fitting section of the fitting element is connected with the 

spacer element. The connection between the fitting section and the spacer 

25 element can be positive-locking, friction-locking and/or firmly bonded. 

The connection can for example be realised as an arresting connection, a 

screwed connection, a compound, an adhesive connection and/or an injec-

tion moulded connection. The fitting section is preferably arranged in a 

recess of the spacer element and fitted inside the same. The recess is for 
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example designed as a through bore or a dead-end bore. The two-part de-

sign of the fitting device enables stipulation of the distance between the 

circuit boards to be connected in a simple and flexible way by means of the 

length of the spacer element. For this a specific spacer element can for ex- 

5 ample be selected from several similar spacer elements of different lengths, 

depending on the desired distance, and connected with the fitting element. 

The spacer element is formed separately from the first circuit board, i.e. 

does not a single piece with the first circuit board. The spacer element is 

fitted to a first circuit board with the fitting element associated with the 

10 same. A second circuit board can then be arrested with the fitting element. 

A fitting device according to claim 13 guarantees a fitting of the spacer 

element to the first circuit board in a simple and reliable way. The metal is 

for example steel or brass. The fact that the spacer element consists of a 

15 metal means that the fitting device forms an SMD construction element 

(SMD: Surface Mounted Device), which can for example be soldered onto 

the first circuit board together with further SMD construction elements. 

The invention is further based on the task of providing a method that ena- 

20 tiles a spaced connecting of circuit boards in a simple, flexible and auto-

mated way. 

This task is solved by a method with the characteristics of claim 14. The 

advantages of the method according to the invention equal the advantages 

25 of the fitting element according to the invention already described as well 

as those of the fitting device according to the invention. The relevant fitting 

element can be connected with the associated spacer element before or af-

ter fitting or soldering the spacer element onto the first circuit board. The 

relevant fitting element is preferably first connected with a fitting device 
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together with an associated spacer element, and the spacer element is then 

fitted or soldered onto to the first circuit board. The method according to 

the invention can in particular also be developed further with the character-

istics of claims 12 and 13. 

5 

Further characteristics, advantages and details of the invention result from 

the following description of several embodiment examples. Shown are: 

Fig. 1 	a cross-section through a fitting device according to a first embod- 

10 

15 

iment example, connecting two circuit boards with each other in a 

spaced way, 

Fig. 2 	a perspective view of the fitting device of Fig. 1, 

Fig. 3 	a perspective view of a fitting element of the fitting device of Fig. 

2, 

Fig. 4 	a perspective view of a spacer element of the fitting device of Fig. 

20 

2, 

Fig. 5 	a cross-section through a fitting device according to a second em-

bodiment example, connecting two circuit boards with each other 

in a spaced way, and 

25 Fig. 6 	a cross-section through a fitting device according to a third embod- 

iment example, connecting two circuit boards with each other in a 

spaced way. 
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A first embodiment example is described hereafter with reference to Fig-

ures 1 to 4. A fitting device 1 serves for the spaced connecting of a first 

circuit board 2 with a second circuit board 3. The fitting device 1 compris-

es a fitting element 4, which is connected with an associated spacer ele- 

5 ment 5 in a positive-locked way. 

The fitting element 4 comprises a fitting section designed as a first arrest-

ing section 6 and a second arresting section 7, between which a central sec-

tion 8 is arranged. The arresting sections 6, 7 are formed as a single piece 

10 with the central section 8. The arresting sections 6, 7 are further arranged 

on the central section 8 in such a way that the fitting element 4 comprises a 

central longitudinal axis 9. 

The arresting sections 6, 7 and the central section 8 are made from a plastic 

15 material that is resistant up to a temperature of at least 240°C, in particular 

of at least 260°C, and in particular of at least 280°C. The plastic material is 

electrically insulating. The plastic material is for example an LCP plastic 

(LCP: Liquid Crystal Polymer). 

20 The central section 8 is formed by a circular disc 10, which forms a first 

stop 11 for the spacer element 5 on a front side facing the first arresting 

section 6, and a second stop 12 on a front side facing the second arresting 

section 7 for the second circuit board 3. The central section 8 extends sub-

stantially vertically to the central longitudinal axis 9. 

25 

A support pin 13 extends concentrically to the central longitudinal axis 9, 

starting from the central section 8. The support pin 13 comprises a cylin-

der-shaped support pin base body 14, on the end side of which a support 

pin 15 is arranged, so that the support pin 13 narrows in the direction of a 
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free end 16. Support pin bridges 17 opposing each other relative to the cen-

tral longitudinal axis 9 are arranged on the support pin base body 14 and 

extend along the central longitudinal axis 9 and connect the support pin tip 

15 with the central section 8. Several first arresting projections 18 are ar- 

5 ranged between the support pin bridges 17 on both sides of the support pin 

base body 14, arranged along the central longitudinal axis 9 at distances 

from each other. The first arresting projections 18 are of a lamellae- or 

plate-shaped design. Alternatively the first arresting projections 18 can be 

of a thread-shaped design. The first arresting projections 18 extend sub- 

10 stantially along the half circumference of the support pin base body 14. The 

support pin 13 and the associated first arresting projections 18 form the 

first arresting section 6. 

The second arresting section 7 extends concentrically to the central longi- 

15 tudinal axis 9, staring from the central section 8. The second arresting sec-

tion 7 comprises two arresting arms 19, 20, arranged at distances from each 

other on the central section 8 and delimiting a slot-shaped free space 21 

between them. The spaced arrangement allows the ends of the arresting 

arms 19, 20 to be flexibly displaced in a radial direction. The ends of the 

20 arresting arms 19, 20 are connected via a wall 22 delimiting the free space 

21. The wall 22 is sufficiently thin to be able to form a predetermined de-

formation point, which permits a displacement of the arresting arms 19, 20 

in a radial direction. The wall 22 is preferably so thin that it forms a prede- 

termined breaking point, so that the wall 22 is destroyed during a radial 

25 displacement of the arresting arms 19, 20. 

The arresting arms 19, 20 are just formed at one free end 30 of the second 

arresting section 7. The fact that the wall 22 extends flush between the ar-

resting arms 19, 20 means that the end of the second arresting section 7 
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forms a flat assembly area A. The assembly area A extends substantially 

vertically to the central longitudinal axis 9. The assembly area A is in par- 

ticular of a circular design. It preferably applies: A 	3 mm3, in particular A 

4,5 mm2, and in particular A ?.. 6 mm2. The predeteimined deformation 

5 point or predetermined breaking point is therefore formed in the region of 

assembly area A. 

The arresting arms 19, 20 each comprise an arresting arm base body 23 and 

an arresting arm tip 24 arranged on the same. The cross-sections of the rel- 

10 evant arresting arm base body 23 and the associated arresting arm tip 24 

have the shape of a circular segment. The relevant arresting arm base body 

23 has a constant radius along the central longitudinal axis 9, so that the 

relevant arresting arm base body 23 is substantially designed in the form of 

a half-cylinder. Compared to this the radius of the relevant arresting arm tip 

15 24 along the central longitudinal axis 9 narrows towards the free end 30, so 

that the second arresting section 7 narrows in the direction of the assembly 

area A. The fact that the relevant arresting arm tip 24 has a larger radius 

directly next to the associated arresting arm base body 23 means that the 

arresting arm tip 24 forms a corresponding second arresting projection 25 

20 with the associated arresting aim base body 23. The relevant second arrest-

ing projection 25 forms an associated third stop 26 on a front side facing 

the central section 8. The relevant stop 26 has the form of an annular sec-

tion. 

25 The spacer element 5 comprises a spacer section 27 and an insertion sec-

tion 28 formed as a single piece with the same. The spacer section 27 and 

the insertion section 28 are of a hollow cylindrical design and delimit an 

arresting recess 29. The arresting recess 29 extends along a central longitu-

dinal axis 9' through the spacer element 5. The spacer element 5 comprises 



an internal thread 31 on an interior wall facing the arresting recess 29, for 

arresting the first arresting projections 18. The spacer section 27 has a larg-

er radius than the insertion section 28, so that the spacer element 5 forms 

an annular insertion stop 32. In addition the spacer section 27 forms an an- 

5 nular stop 33 on a side facing away from the insertion section 28. The 

spacer element 5 consists of a metal, in particular steel or brass, for solder-

ing the same to the first circuit board 2. 

The spaced connecting of the circuit boards 2, 3 is described in detail here- 

10 after. The circuit boards 2, 3 are connected with each other by means of 

several fitting devices 1 in a spaced way. Only the connecting of the circuit 

boards 2, 3 by means of one of the fitting devices 1 is described hereafter 

by way of example. 

15 The fitting device 1 is first produced from the fitting element 4 and the as-

sociated spacer element 5. For this the first arresting section 6 is inserted 

into the arresting recess 29, so that the first arresting projections 18 arrest 

the internal thread 31. Insertion is facilitated by the support pin tip 15. In-

sertion is stopped when the stops 11 and 33 abut against each other. 

20 

The spacer element 5 is provided as a separate construction component. 

Several similar spacer elements 5 of different lengths L are preferably pro-

vided, so that a spacer element 5 of the desired length L can be selected 

depending on the desired distance between the circuit boards 2, 3. The ar- 

25 resting of the fitting element 4 with the associated spacer element 5 can be 

manual or automated. An automated arresting is for example realised in 

that several fitting elements 4 are bundled and associated spacer elements 5 

provided fully automatically. Automated arresting can also for example be 

realised in that the fitting element 4 is pneumatically held on the flat as- 
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sembly area A and inserted into the arresting recess 29 by means of a suit-

able handling system with the first arresting section 6. The spacer element 

5 is here for example mechanically held by means of the handling system. 

5 The first circuit board 2 is then fitted to the fitting device 1. For this the 

fitting device 1 is pneumatically held on the assembly area A and inserted 

into an associated insertion opening 34 in the first circuit board 2 by means 

of a handling system of the insertion section 28 of the spacer element 5. 

Insertion is stopped by the insertion stop 32. The metallic spacer element 5 

10 is then soldered to the first circuit board 2 with a soldering agent 35 ac-

cording to an SMD construction element (SMD: Surface Mounted Device). 

Additional SMD construction elements can possibly also be soldered onto 

the first circuit board 2 with this soldering process. The soldering agent 35 

creates a permanent connection between the metallic spacer element 5 and 

15 the first circuit board 2. The fact that the fitting element 4 is formed from a 

high temperature resistant plastic material means that the fitting element 4 

is not damaged by the soldering process. 

The second circuit board 3 is then connected with the fitting element 4. For 

20 this the second circuit board 3 is manually or automatically taken up and 

moved in the direction of the central longitudinal axis 9 in such a way that 

the second arresting section 7 is inserted into a continuous recess 36 of the 

second circuit board 3. During this insertion the arresting arms 19, 20 are 

displaced radially in the direction of the central longitudinal axis 9, so that 

25 the wall 22 is deformed or destroyed due to the formation of the same as a 

predetermined deformation point or a predetermined breaking point. The 

arresting arm tips 24 can therefore be guided through the recess 36 in a 

simple way. The movement of the second circuit plate 3 along the central 

longitudinal axis 9 is stopped when the second circuit board 3 abuts against 
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the stop 12. The axial length of the arresting arm base body 23 is adapted 

in such a way that the arresting arm tips 24 are guided through the recess 

36 completely upon abutment, so that the third stops 26 form a counter-

stop for the second circuit board 3. For this the axial length of the arresting 

5 arm base bodies 23 approximately equals the thickness of the second cir-

cuit board 3. Once the arresting arm tips 24 have been guided through the 

recess 36 completely, the elastic arresting arms 19, 20 are once again dis-

placed in the a radial direction away from the central longitudinal axis 9. 

The radius of the arresting arm base bodies 23 substantially equals the ra- 

10 dius of the recess 36, so that the second circuit board 3 abuts diagonally 

against arresting ann base bodies 23 transverse to the central longitudinal 

axis 9 and is held safely. The second arresting section 7 is safely fitted to 

the second circuit board 3 in an axial and radial direction in this way. 

15 If the second circuit board 3 is designed in such a way that the recess 36' 

expands in the direction of a side facing away from the first circuit board 2, 

then the second circuit board 3 abuts against the stop 12 and is secured in a 

radial direction. In an axial direction the second circuit board 3 is held in 

position by gravity. This alternative design of the second circuit board 3 

20 and the recess 36' is illustrated in Figure 1 as a broken line. 

A second embodiment example will be described hereafter with reference 

to Figure 5. Unlike the first embodiment example the second arresting sec- 

tion 7 comprises a cylinder-shaped base body 37 and a tip 38 with a circu- 

25 lar cross-section. The end of the tip 38 forms the flat assembly area A. The 

tip 38 further forms a second arresting projection 25 with a third stop 26. 

The fitting element 4 is made of an elastic material, in particular of an elas-

tic plastic or rubber material, so that the second arresting section 7 can be 
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inserted through the recess 36. We refer to the first embodiment example 

with regard to the further construction and further functionality. 

A third embodiment example will be described hereafter with reference to 

5 Fig. 6. Unlike the previous embodiment examples the fitting section 6 is 

connected with the spacer element 5 in a friction-locking and/or firmly 

bonded way. For this the fitting section 6 comprises a fitting pin 39, which 

is connected with the central section 8. The fitting pin 39 is arranged in a 

recess 40 of the spacer element 5. The fitting pin 39 can narrow at its free 

10 end 16 much like the previous embodiment examples. Alternatively the end 

of the fitting pin 39 can be designed flat. The recess 40 can be designed as 

a through bore or a dead-end bore. A dead-end design is illustrated in Fig. 

6. The fitting pin 39 can be connected with the spacer element 5 by means 

of a press fit connection, an adhesive connection or an injection moulded 

15 connection. In the case of an injection moulded connection the spacer ele-

ment 5 serves as an insertion part for an injection moulding machine, 

wherein the fitting element 4 is connected with the spacer element 5 

through injection moulding directly during production. We refer to the pre-

vious embodiment examples with regard to the further construction and 

20 further functionality. 

The spaced installation of circuit boards 2, 3 according to the invention 

therefore guarantees high process safety and a high degree of automation 

during the installation of two circuit boards at a defined distance. The as- 

25 sembly area provides an integrated suction aid and guarantees a fully au-

tomatic equipping of the fitting device 1 on the first circuit board 2. The 

integrated suction aid does not need to be removed later. The assembly area 

is equipped with a predetermined deformation point or a predetermined 

breaking point, so that a snap-in function or arresting function of the sec- 
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ond arresting section 7 is guaranteed after said equipping. The SMD equip-

ping on the first circuit board 2 and the snap-in connection or arresting 

connection with the second circuit board 3 makes screwing unnecessary, so 

that high process safety is guaranteed. Circuit boards 2, 3 can therefore be 

5 flexibly and reliably connected with each other easily and quickly in a 

spaced way by means of the fitting device 1. 
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Patent claims 

1.  Fitting element for fitting to a circuit board with 

- a first fitting section (6) for connection with a spacer element (5), 

5 - a second arresting section (7) for arresting with a circuit board (3), 

and 

- a central section (8), arranged between the fitting section (6) and 

the arresting section (7) for forming a first stop (11) for the spacer 

element (5) and a second stop (12) for the circuit board (3), 

1.0 characterised in that 

an end of the second arresting section (7) forms an assembly area (A). 

2.  Fitting element according to claim 1, characterised in that the assem- 

bly area (A) is designed flat, and in particular extends vertically to a 

15 central longitudinal axis (9) of the fitting element (4). 

3.  Fitting element according to claim 1 or 2, characterised in that the 

second arresting section (7) comprises a predetermined deformation 

point in the region of the assembly area (A), in particular a predeter- 

20 mined breaking point. 

4.  Fitting element according to one of the claims 1 to 3, characterised in 

that the second arresting section (7) comprises at least two arresting 

arms (19, 20), arranged at a distance from each other and connected by 

25 a wall (22) at their ends, wherein the wall (22) in particular forms a 

predetermined deformation point. 

5.  Fitting element according to one of the claims 1 to 4, characterised in 

that the fitting section (6) is designed as a first arresting section com- 
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prising a support pin (13), arranged concentrically to a central longitu-

dinal axis (9), on which at least one first arresting projection (18) is 

formed. 

5 6.  Fitting element according to claim 5, characterised in that several 

first arresting projections (18) are formed on the support pin (13) along 

the central longitudinal axis (9). 

7.  Fitting element according to one of the claims 1 to 6, characterised in 

10 that the fitting section (6) narrows towards a free end (16). 

, c 
1 J 

8.  Fitting element according to one of the claims 1 to 7, characterised in 

that the second arresting section (7) is designed with at least one sec-

ond arresting projection (25) and narrows in the direction of a free end, 

starting from the at least one second arresting projection (25). 

9.  Fitting element according to one of the claims 1 to 8, characterised in 

that the fitting section (6), the arresting section (7) and the central sec-

tion (8) are made from a plastic material that is resistant up to a tern- 

20 perature of at least 240°C, in particular of at least 260°C, and in par-

ticular of at least 280°C. 

10.  Fitting element according to one of the claims 1 to 9, characterised in 

that the fitting section (6), the arresting section (7) and the central sec- 

25 tion (8) are made from an electrically insulating plastic material. 

11.  Fitting element according to one of the claims 1 to 10, characterised 

in that the fitting section (6), the arresting section (7) and the central 

section (8) are designed together as a single piece. 
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12. Fitting device for the spaced connection of circuit boards, with 

- a spacer element (5) for fitting to a first circuit board (2), 

- a fitting element (4) according to one of the claims 1 to 11 for fit- 

5 ting to a second circuit board (3), wherein the fitting section (6) is 

connected with the spacer element (5). 

13.  Fitting device according to claim 12, characterised in that the spacer 

element (5) for soldering to the first circuit board (2) is made from a 

10 metal. 

14.  Method for the spaced connection of circuit boards, with the following 

steps: 

- provision of a first circuit board (2) and a second circuit board (3) 

15 to be connected with the same, 

- 

- 

provision of several spacer elements (5) and associated fitting ele-

ments (4) according to one of the claims 1 to 11, which are con-

nected with each other, 

fitting the spacer elements (5) to a first circuit board (2), in particu- 

20 lar through soldering the spacer elements (5) to the first circuit 

board (2), and 

- arranging the second circuit board (3) on the fitting elements (4), in 

particular in such a way that the second arresting sections (7) are 

arrested with the second circuit board (3). 

25 


