
(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 

(19) Weltorganisation fur geistiges 
Eigentum 

(4) Internationales (10) Internationale Verffentlichungsnummer 

Veroffentlichungsdatum W O 2017/100954 Al 
22. Juni 2017 (22.06.2017) W I P0 P CT 

(51) Internationale Patentklassifikation: (81) Bestimmungsstaaten (soweit nicht anders angegeben, flir 
HOR 13/713 (2006.01) HOIR 103/00 (2006.01) jede verfiuigbare nationale Schutzrechtsart): AE, AG, AL, 
HO1R 13/66 (2006.01) GO1V3/10 (2006.01) AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, 
HO1R 31/06 (2006.01) BY, BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, 

DM, DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, 
(21) Internationales Aktenzeichen: PCT/CH2016/000154 GT, HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, 
(22) Internationales Anmeldedatum: KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, 

14. Dezember 2016 (14.12.2016) MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, 
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, 

(25) Einreichungssprache: Deutsch RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, 

(26) VerOffentlichungssprache: Deutsch SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, ZA, ZM, ZW.  

(30) Angaben zur Prioritit: 
01840/15 15. Dezember 2015 (15.12.2015) CH (84) Bestimmungsstaaten (soweit nicht anders angegeben, fiar 

jede verfiuigbare regionale Schutzrechtsart): ARIPO (BW, 
(71) Anmelder: Q2POWER AG [LI/Ll]; Industriering 31, GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, 

9491 Ruggell (LI). SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, 

(72) Erfinder: JUNKER, Thomas; Baselstrasse 49b, 4500 KZ, RU, TJ, TM), europdisches (AL, AT, BE, BG, CH, 

Solothurn (CH). CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, 

[Fortsetzung auf der ndchsten Seite] 

(54) Title: SOCKET ADAPTER 

(54) Bezeichnung : STECKDOSENADAPTER 

(57) Abstract: The invention relates to an electrical 
socket adapter (11) as a connecting piece for various 

13 plug systems comprises a housing, a plug (13) provided 
on the housing, plug receptacles (19) provided on the 

15 35 housing to receive plugs according to different standards, 
37 and a switch (25, 26) which switches the electrical 

25 contact between the plug (13) and the plug receptacles 
(19). The switch (25, 26) can close and interrupt a 

17 , current circuit which is to be switched and in which the 
socket adapter (11) can be installed. The switch is 

? - - - - - . implemented by a relay (25, 26).  

(57) Zusammenfassung: Die Erfindung betrifft emen 
29 elektrischen Steckdosenadapter (11) als 

Verbindungsstick fur verschiedenartige Steckersysteme 
39mit einem Gehiuse, einem an dem Gehiuse 

vorgesehenen Stecker (13), an dem Gehiuse 
vorgesehenen Steckerbuchsen (19) zur Aufnahme von 
Steckern unterschiedlicher Normen und einem Schalter 
(25, 26), welcher den elektrischen Kontakt zwischen 
dem Stecker (13) und den Steckerbuchsen (19) schaltet.  

- Der Schalter (25, 26) kann einen zu schaltenden 
Stromkreis, in welchen der Steckdosenadapter (11) 
einbaubar ist, schliessen und unterbrechen. Der Schalter 
ist durch ein Relais (25, 26) realisiert.  
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SPECIFICATION 

Socket Adapter 

5 Description 

The invention relates to an electrical socket adapter according to the preamble of Claim 1 

and to a method for using an electrical socket adapter according to the preamble of Claim 16.  

From the prior art, all sorts of socket adapters are known, which are used primarily to 

10 overcome the differences between different plug systems. For safety reasons, the electrical 

connection between the receptacles of the socket adapter, into which different plugs can be 

inserted, and the plug can be interrupted by providing a mechanical switch. Thereby, the plug is 

only in connection with one of the plug receptacles, and the remaining plug receptacles are current

free. For example, solutions are proposed in which the plug can be turned relative to the adapter 

15 housing, and thereby the electrical connection with one of the plug receptacles can be established.  

However, it should be considered disadvantageous that the switch is operated by the user 

of the socket adapter and that consequently incorrect applications and operations cannot be ruled 

out.  

In WO 2007/098758, a touch-safe light bulb socket is disclosed. The main circuit, to which 

20 a light bulb which can be screwed into the light bulb socket can be connected, is connected by an 

auxiliary circuit to a relay. On the socket, metal detectors are arranged, by means of which a voltage 

is generated in the auxiliary circuit if a light bulb is screwed into the socket. If current flows through 

the auxiliary circuit, the relay closes the main circuit and the light bulb is supplied with electrical 

current. If a light bulb with a base having a metal outer thread is screwed into the light bulb socket, 

25 electrical contacts arranged in the socket are current carrying, and the socket is in electrical 

connection with said contacts. On the other hand, if no light bulb is screwed into the socket, then 

the main circuit and the contacts are switched to be current-free via the relay. However, uses for a 

socket adapter are not disclosed or suggested in this document.  

The disadvantages of the described prior art result in the problem which the present 

30 invention aims to solve, namely the development of a socket adapter according to the preamble, 

which reliably prevents incorrect operation and increases user safety. In addition, the usability of 

two-pin socket adapters is to be broadened.  

In a known manner, the switch can be implemented by a relay. This has the advantage that 

the load circuit to be switched cannot be switched by a user, but instead can be switched 

35 automatically by a control circuit. Incorrect use is therefore ruled out. An additional advantage is 
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that conditions and limit values can be defined, in terms of when the relay closes the circuit and 

when it interrupts it. Conceivable conditions are, for example, a defined current intensity or a 

defined temperature.  

According to the invention, the aim is achieved in a socket adapter according to the 

5 preamble of Claim 1 in that at least one plug receptacle comprises a plug-in opening for receiving 

a protective conductor pin, and the plug-in opening is in connection with a metal detection, 

wherein, in the case of detection of a metal in the plug-in opening, the circuit is interrupted by the 

relay. Thereby, a 2-pin UK plug (standard BS 1363), which usually has formed a dummy of a 

protective conductor pin, can be used with a 2-pin socket adapter. However, this can lead to a 

10 violation of the national safety requirements, since the use of 2-pin socket adapters with 3-pin plugs 

may be prohibited. In order to avoid violation of safety requirements, the material of the protective 

conductor pin of the plug is detected in the socket adapter. A UK plug therefore receives current 

exclusively when it has a dummy of the protective conductor pin, which is typically made of 

plastic. A UK plug with a protective conductor pin made of metal leads to an interruption of the 

15 load circuit when it is plugged into the socket adapter.  

In contrast to the prior art, in which the circuit is closed via a metal detector when a metal 

is detected in the lamp socket, the invention follows an entirely different concept. Surprisingly, a 

relay can be used in a 2-pin electrical socket adapter, in order to be able to also use a 2-pin UK 

plug with ground pin dummy, without violation of national safety requirements. The insertion of a 

20 3-pin UK plug into the 2-pin socket adapter is therefore necessarily possible. The metal detector is 

not used in the usual way, so that the load circuit is closed when there is detection of a metal, 

instead a plugged-in 3-pin UK plug is prevented from receiving current.  

Therefore, it is preferable if the at least one plug receptacle is suitable for receiving a plug 

according to the standard BS 1363, standard which defines a British plug. Since a UK plug 

25 according to the standard BS 1363 comprises either a ground pin or a ground pin dummy, the plug 

receptacle in any case must comprise a plug-in opening for receiving a protective conductor pin.  

Advantageously, the socket adapter comprises a plug power supply which supplies a DC 

voltage, preferably of 5 V. Thereby, on the socket adapter, a USB socket can be provided in order 

to supply devices with 5 V DC voltage.  

30 In a particularly preferred embodiment, the plug power supply supplies the control circuit 

of the relay. The control current is therefore always available and does not have to be supplied by 

an external energy source, for example, a battery. Thus, the relay can also switch larger loads with 

a low voltage source.  

It has been found to be advantageous if the relay acts as an electrical fuse and/or as a thermal 

35 cutoff. Fuses which burn out when tripped and have to be replaced with new fuses are obsolete in 
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the case of the present socket adapter. The adapter only needs to be isolated from the grid when 

the relay is tripped, so that it is again usable.  

In a preferred embodiment, the socket adapter comprises a current measurement, and the 

circuit can be interrupted by the relay if the power consumption of the socket adapter exceeds a 

5 limit value. As a result, overloads in the load circuit are reliably prevented.  

The invention is preferably also characterized in that the socket adapter comprises a 

temperature measurement, and the circuit can be interrupted by the relay if the temperature of the 

socket adapter exceeds a limit value. Thereby, the adapter is not only secured against excessive 

current loads but also against excessive temperatures.  

10 Advantageously, the limit values for current intensity and/or temperature are stored in a 

microchip. By means of appropriate software, the limit values can be read into the microchip. As 

limit values, for example, 10 amperes for the current load and a temperature difference of 45 K 

can be stored on the microchip. The microchip can be supplied with current via the low voltage 

source, represented by the plug power supply, which is present in any case.  

15 For galvanic isolation between the load circuit and the control circuit, an iron ring is 

provided between the circuits.  

In a preferred embodiment, the relay is a semiconductor relay, in particular a triac. Since 

the triac is an electronic component, it is not susceptible to failure. In addition, triacs are very 

suitable for switching alternating current and have a compact design.  

20 It is particularly preferable if the triac is switched by a phototriac. A phototriac enables a 

galvanic isolation of the load circuit from the control circuit. Thereby, the alternating current load 

circuit is actuated in a hazard free manner with a low voltage source of 5 V.  

Preferably, the plug is connected in an electrically conductive manner to the plug 

receptacles by a neutral conductor and a phase conductor, and the socket adapter has no protective 

25 conductor. The socket adapter therefore has only 2 pins and is used for electronic and electrical 

devices that do not need to be grounded.  

Advantageously, by means of the relay, at least the phase conductor can be switched. If the 

phase conductor and the neutral conductor are switched by the relay, then the socket adapter is of 

larger design. However, the protection is improved if the two conductors are switched by the relay.  

30 Another aspect of the invention relates to the method for using an electrical socket adapter 

with a 2-pin plug for receiving a 3-pin plug of a consumer in a plug receptacle of the socket adapter.  

According to the invention, the electrical connection between plug receptacle and plug is 

established if the protective conductor pin is not electrically conductive, and the electrical 

connection is interrupted if the protective conductor pin is electrically conductive. As a result, a 2
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pin UK plug with a protective conductor pin dummy can be used with a 2-pin socket adapter, 

without violation of the safety requirements.  

Additional advantages and features result from the following description of two 

embodiment examples of the invention in reference to the diagrammatic representations. In a not 

5 true-to-scale representation: 

Figure 1 shows: a circuit diagram of a first embodiment of an electrical socket 

adapter, and 

Figure 2 shows: a circuit diagram of a second embodiment of the electrical socket 

adapter.  

10 In Figures 1 and 2, a first and a second embodiment of an electrical socket adapter are 

depicted, which overall bear the reference numeral 11. The socket adapter 11 comprises a plug 13, 

for example, a plug according to the Swiss standard or another standard. The socket adapter 11 

comprises a phase conductor 15 and a neutral conductor 17. The conductors 15, 17 are connected 

in an electrically conductive manner to at least one plug receptacle 19. The plug receptacles 19 are 

15 used for receiving plugs according to different standards, so that in a country in which only the 

plug 13 fits plugs of other standards can also be used. Such electrical socket adapters are also 

referred to as travel adapters or travel plugs. According to the legal requirements in some countries, 

socket adapters that lack a third pin, that is to say a protective conductor, should not allow plugs 

with three pins to be plugged in.  

20 Plugs according to the UK standard (BS 1363) always have three pins. If no protective 

conductor is necessary to operate the electric device, then a UK plug is provided with a protective 

conductor pin dummy made of an electrically nonconductive material. This results in the problem 

that 2-pin UK plugs cannot be used with 2-pin socket adapters, since, for safety reasons, 2-pin 

socket adapters should not have a plug-in opening for a protective conductor pin dummy.  

25 The present socket adapter solves this problem in that it provides a plug-in opening 21 for 

protective conductor pins or dummies thereof. In order to comply with the legal requirements of a 

2-pin adapter, the adapter 11 is equipped with a metal detection circuit 23. If an electrically 

conductive metal pin is plugged into the plug-in opening 21, then at least the phase conductor 15 

and optionally additionally the neutral conductor 17 are interrupted, and the load circuit or the main 

30 circuit thus no longer carries a current. However, if a nonconductive pin or no pin is inserted into 

the plug-in opening 21, then the load circuit remains closed, in that neither the phase conductor 15 

nor the neutral conductor 17 is interrupted.  

The switching function for switching the load circuit is performed by a relay 25, for 

example, an electromechanical relay or a semiconductor relay, for example, a triac 26. Preferably, 

35 the triac 26 is itself switched by a phototriac 27, in order to be able to galvanically isolate the triac.  
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In addition to the on/off switching of the load circuit, the switching elements 25, 26 can also 

perform other switching tasks depending on the material of a protective conductor pin. Thus, the 

adapter 11 can comprise a current measurement 29. If the current flowing in the load circuit 

exceeds a limit value, then the load circuit is interrupted by the switching elements 25, 26. The 

5 adapter 11 can also comprise a temperature sensor. If the temperature of the adapter 11 exceeds a 

limit value, then the load circuit is also interrupted by the switching elements 25, 26. The limit 

values for current and temperature are stored in a microchip 31 and can be loaded by means of 

software. A limit value for the current measurement is, for example, 16 A. For the temperature 

limit, for example, a temperature difference of 45 K can be predetermined.  

10 The relay 25 and the triac 26 can replace electrical fuses or thermal cutoffs. Such fuses burn 

out when tripped and have to be replaced. The switching elements 25, 26, on the other hand, simply 

close the conductors 15, 17 again in that the adapter 11 is isolated from the grid and plugged in 

again after a certain time.  

The socket adapter 11 comprises a plug power supply 33 which converts the connected 

15 alternating current into a direct current of preferably 5 V. The direct current can be collected, for 

example, at a USB socket 35. The plug power supply 33 makes the control circuit 37 available for 

the switching elements 25, 26.  

In order to galvanically isolate the circuit which measures the current of the load circuit 

from the measurement circuit 41 or control circuit 37, an iron ring 39 is provided.  

20 The socket adapter 11 makes it possible to use a 2-pin UK plug with a protective conductor 

pin dummy in other countries, without violation of the local safety laws for 2-pin plug receptacles.  

The socket adapter has the additional added value that the relay 25 or the semiconductor relay 

provided, in particular a triac 26, can be used for monitoring the flowing current and the 

temperature of the adapter 11. Consequently, in the adapter 11, fuses that burn out can be dispensed 

25 with.  
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5 15 Phase conductor 
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23 Metal detection circuit 
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CLAIMS 

1. An electrical socket adapter (11) as connecting piece for various plug systems, with 

- a housing 

5 - a plug (13) provided on the housing, 

- plug receptacles (19) provided on the housing for receiving plugs according to 

different standards, and 

- a relay (25, 26) which switches the electrical contact between the plug (13) and the 

plug receptacles (19) and as a result can close and interrupt a circuit which is to be switched and 

10 in which the socket adapter (11) can be installed, 

characterized in that 

at least one plug receptacle (19) comprises a plug-in opening (21) for receiving a protective 

conductor pin, and the plug-in opening (21) is in connection with a metal detection (23), wherein, 

in the case of detection of a metal in the plug-in opening (21), the circuit is interrupted by the relay 

15 (25,26).  

2. The socket adapter according to Claim 1, characterized in that the at least one plug 

receptacle (19) is suitable for receiving a plug according to the standard BS 1363, standard which 

defines a British plug.  

3. The socket adapter according to Claim 1 or 2, characterized in that the socket adapter (11) 

20 comprises a plug power supply (33) which supplies a DC voltage, preferably of 5 V.  

4. The socket adapter according to Claim 3, characterized in that the plug power supply (33) 

supplies the control circuit (37) of the relay (25, 26).  

5. The socket adapter according to any one of the preceding claims, characterized in that the 

relay (25, 26) acts as an electrical fuse and/or as a thermal cutoff.  

25 6. The socket adapter according to any one of the preceding claims, characterized in that the 

socket adapter (11) comprises a current measurement (29), and the circuit can be interrupted by 

the relay (25, 26) if the power consumption of the socket adapter (11) exceeds a limit value.  

7. The socket adapter according to any one of the preceding claims, characterized in that the 

socket adapter (11) comprises a temperature measurement, and the circuit can be interrupted by 

30 the relay (25, 26) if the temperature of the socket adapter (11) exceeds a limit value.  

8. The socket adapter according to Claim 6 or 7, characterized in that the limit values for 

current intensity and/or temperature are stored in a microchip (31).  

9. The socket adapter according to any one of the preceding claims, characterized in that 

10. The socket adapter according to Claim 9, characterized in that 
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11. The socket adapter according to any one of the preceding claims, characterized in that an 

iron ring (39) is provided for the galvanic isolation of the circuits.  

12. The socket adapter according to any one of the preceding claims, characterized in that the 

relay is a semiconductor relay, in particular a triac (26).  

5 13. The socket adapter according to Claim 12, characterized in that the triac (26) is switched 

by a phototriac (27).  

14. The socket adapter according to any one of the preceding claim, characterized in that the 

plug (13) is connected in an electrically conductive manner to the plug receptacles (19) by a neutral 

conductor (17) and a phase conductor (15), and the socket adapter (11) has no protective conductor.  

10 15. The socket adapter according to Claim 14, characterized in that at least the phase conductor 

(15) can be switched by the relay (25, 26).  

16. A method for using an electrical socket adapter (11) with a 2-pin plug (13) for receiving a 

3-pin plug of a consumer in a plug receptacle (19) of the socket adapter (11), 

characterized in that 

15 the electrical connection between plug receptacle (19) and plug (13) is established if the 

protective conductor pin is not electrically conductive, and the electrical connection is interrupted 

if the protective conductor pin is electrically conductive.  

17. The method according to Claim 16, characterized in that the electrical connection is 

switched by a relay (25, 26).  

20 
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