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[57] ABSTRACT 

Acordless electrical appliance includes a male pin connector 
Which engages vertically With a female socket connector 
mounted in a base for the appliance. The contacts are 
arranged such that one of the line or neutral connections 
makes last and breaks ?rst. This connection includes a silver, 
copper backed contact mounted on a leaf spring With a 
corresponding male pin being made of copper and having a 
thin silver plating at least in a region of contact With the 
copper backed contact. 
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CORDLESS ELECTRICAL APPLIANCES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to cordless electrical appliances 
such as hot water jugs, kettles and electric irons. Such 
appliances are provided with a base or stand upon which the 
appliance can be placed for the supply of electrical power to 
the appliance. It is the base rather than the appliance which 
is connected to the mains power supply. The base includes 
a female socket connector which is connected to the power 
supply and is arranged to be engaged by a male pin con 
nector on the appliance when it is placed on the base. 
Likewise the act of removing the appliance from the female 
socket connector disengages the male pin connector from 
the female socket connector. Such an appliance and base 
therefor will hereinafter be termed an electrical appliance 
and base of the kind referred to. 

With such an arrangement if electrical connection is 
made and broken between the pins of the male pin connector 
and the contacts of the female socket connector whilst the 
latter are live i.e. connected to the mains supply, arcing will 
occur which may cause unacceptable heating and erosion at 
the points of electrical contact. To avoid this problem the 
appliance may be provided with an snap-acting switch as 
proposed in UK Patent Application GB-A2208332 which is 
operated by interengagement of appliance and base and 
serves, when open, electrically to isolate the appliance from 
the male pin connector. Desirably the said switch serves to 
isolate the male pin connector from the appliance whilst 
electrical contact is made and broken between the male pin 
connector and the female socket connector thus avoiding the 
possibility of arcing. 

As an alternative to providing an isolating switch as 
aforesaid the undesirable effects of arcing may be contained 
by thickly silver plating the pins of the terminal pin con 
nector and/or by providing the pins and the female socket 
connector with copper backed silver contacts. These 
solutions, as also the provision of an isolating switch, are 
costly and it is an object of the present invention to provide 
a simple and inexpensive solution to the problem of arcing 
between male pin and female socket connectors of cordless 
electrical appliances. 

This invention is based on the discovery that the unde 
sirable effects of arcing can be overcome by providing a 
female socket connector having a copper backed silver 
contact mounted on a leaf spring and as an associated male 

pin connector, a pin of copper as opposed to brass. Copper 
backed silver contacts are in common use. Typically the 
thickness of the silver in such contacts is from 0.1 mm to 0.3 
mm with a copper backing of, for example, 0.7 mm. How 
ever the pins of male pin connectors are commonly made of 
brass. We have found that in use the mechanical wiping 
action of pin on silver contact which results as the pin is 
moved into and out of engagement with the leaf spring 
mounted contact and the making and breaking of the current 
results in a transfer of silver from the silver face of the leaf 
spring mounted contact onto the copper pin. The high 
thermal conductivity of the copper pin reduces the tempera 
ture at the contact/pin interface as does the heat sink effect 
of the copper backing of the contact. In the result wear at the 
contact interface is reduced. We have found that the silver 
transferred to the pin forms an atomically bonded surface 
layer, the thickness of which appears to reach an equilibrium 
during life testing. 
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2 
Thus from a ?rst aspect the invention provides an elec 

trical appliance and base of the kind referred to wherein at 
least one electrical connection between the male pin and 
female socket connectors is formed by a leaf spring mounted 
copper backed silver contact, and a corresponding male pin 
being made at least in the contact forming region, of copper. 

In one embodiment, both the line and neutral connections 
are formed as aforesaid. 

Coppers which have proved suitable for male pins are 
industrially pure coppers according to BS2870 designated 
C101 and C108 (table 8) preferably with a hardness value of 
70 to 95 HV. These coppers are examples of coppers 
substantially free from oxygen. The absence of oxygen from 
the copper appears to improve the contact life. 

Acomposite pin in which the contact region is of copper 
could be employed but most conveniently the entire pin is 
punched out of copper. 

Each male pin connector of the conventional three pin 
male connector and the corresponding female socket con 
nectors may be formed in accordance with the present 
invention. However we have found that this is not necessary 
and that by offsetting male pin and/or female connections for 
the line and neutral supply connections relative to each other 
in the direction of their engagement and disengagement, so 
that the line or neutral electrical connection makes before 
and breaks after the neutral or line electrical connection, i.e. 
the line and neutral connections make and break 
sequentially, arcing can be limited to one electrical connec 
tion i.e. to one set of contacts. All that is required on 
breaking of the electrical connections is that the interval 
after the ?rst electrical connection has broken be suf?cient 
for any are at the ?rst connection to be extinguished before 
the next connection is broken. 

With such an arrangement of sequential making and 
breaking of the line and neutral connections between male 
pin and female socket connector, simple leaf spring contacts 
i.e. not having a copper backed silver contact mounted 
thereon may be employed as one of the line or neutral and 
earth contacts of the female socket connector. 

Thus in a preferred embodiment the line and neutral 
connections between male pin and female socket connectors 
are offset in the direction of engagement and disengagement 
for sequential making and breaking of the line and neutral 
connections, the connection last to make and ?rst to break 
comprising a female socket connector having a copper 
backed silver contact mounted on a leaf spring, the associ 
ated male pin being made at least the contact making region, 
of copper. 

Again only the one pin need be of copper although for 
convenience all three pins of the conventional three pin 
connector may be so constructed. 

When as is usual an earth connection is provided it may 
be in accordance with the present invention. 

It may be possible that, if the contact forming surface of 
the pin connector is of copper, prior to the establishment of 
an equilibrium layer of silver on the pin, oxidation of the 
surface may occur, resulting in the formation of the semi 
conductor copper oxide. This may inhibit the formation of 
the silver layer on the pin and cause overheating due to the 
presence of copper oxide in the electrical path. In a preferred 
embodiment, therefore, the pin, at least in its contact form 
ing region is formed of copper and coated or plated with a 
thin coating of silver, preferably of a thickness from about 
3 to 5 microns. This is found to prevent the formation of 
copper oxide and also facilitates the earlier development of 
the equilibrium layer of silver. This thickness of plating is 
thus substantially less, for example 20 to 100 times less, than 
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the thickness of the silver in the corresponding composite 
contact Which is typically 0.1 to 0.3 mm. 

In those embodiments Where a copper backed silver 
contact is provided on only one of the line or neutral side of 
the supply, the pin on the other side of the supply may also 
be thinly plated (for example also to 3 to 5 microns 
thickness) With silver in the event that arcing should inad 
vertently occur here due to misalignment of the contacts. 

Corded electrical appliances such as hot Water jugs or 
kettles usually incorporate a thermally-responsive control 
unit including terminal pins constituting a male pin 
connector, the pins extending horiZontally and being located 
at the loWer rear part of the appliance. Such a control unit 
serves to protect the electrical heater of the appliance if it is 
sWitched on or boils dry. Such controls are Well knoWn in the 
art and examples are shoWn in GB 2181598, for example. 
The pins of such control units are also conventionally of 
brass. In a cordless version of such an appliance, the pins of 
the control unit may engage directly With the contacts of a 
female socket connector provided in the base for the appli 
ance. Generally this Will necessitate the female socket 
connector being upstanding from the base. If this is not 
desired a three pin adaptor may be provided for the appli 
ance Which engages the pins of the control and provides 
three doWnWardly directed terminal pins for engagement 
With the female socket connector of the base Which may then 
be recessed into the base. In either arrangement according to 
the present invention there is provided a thermally 
responsive control unit as aforesaid or an adaptor therefor in 
Which at least one terminal pin at least in the contact region 
thereof, is of copper and preferably in Which the three pins 
are made of copper. 

For securing sequential make and break of the electrical 
connections betWeen male pin and female socket 
connectors, it is preferred to adjust the positions of the 
contacts of the female socket connector to obtain the desired 
result Whilst retaining the standard relative dispositions of 
the male pins. 

In a preferred embodiment of hot Water jug and base, the 
jug has a thermally-responsive control unit as referred to 
above, the terminal pins thereof extending horiZontally and 
being located at the loWer rear part of the jug. The base has 
an upstanding female socket connector Which is provided 
With slots in an upper and forWardly facing surface thereof 
Whereby the horiZontally extending pins of the control unit 
may be received vertically for engagement With spring 
contacts of the female socket connector. 

As a safety feature the socket connector may be provided 
With shutter means for preventing access to the spring 
contacts therein When the appliance is removed from the 
base. This may conveniently take the form of a spring 
loaded pivotally mounted shutter member Which is de?ected 
from its cover position by the appliance as the latter is 
engaged With the base. With a three pin connector as 
described above, the shutter may be provided With means for 
engaging one of the pins, for example the earth pin, as it 
enters the socket connector. The shutter member may also 
comprise a catch Which engages With a part of the body of 
the socket connector and Which is ?rst disengaged from the 
socket connector body by a part of the appliance body to 
alloW opening of the shutter by the further movement of the 
pin. 

It Will be appreciated that from a further aspect the 
invention provides an electrical connector comprising a 
male pin connector and a female socket connector, said 
socket connector having a spring mounted, copper backed 
silver contact, and said male pin connector, in its contact 
forming region at least, being of copper. 
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4 
A preferred embodiment of the invention Will noW be 

described, by Way of example only, With reference to the 
accompanying draWings, in Which: 

FIG. 1 is a perspective vieW of a female socket connector. 
FIG. 2 is a vieW in the direction of arroW ‘A’ in FIG. 1 

shoWing some hidden detail for clarity; 
FIG. 3 is a sectional vieW-along the line B—B in FIG. 2 

illustrating schematically the male pin connector of a hot 
Water jug and a base therefor mounting the female socket 
connector; and 

FIG. 4 is a sectional vieW along the line C—C in FIG. 2. 
Referring ?rstly to FIG. 1, a female socket connector 1 

comprises a housing 2 Which is moulded from a thermo 
plastics material and has a ?ange 3 around its base for 
engagement in a base unit 4 of a cordless hot Water jug. A 
raised ridge 5 engages in a complementary recess 6 in the 
base 4. The socket connector housing 2 is formed With three 
slots 7, 8, 9 in an upWardly forWardly facing surface thereof 
Which receive, respectively, the line 10, the earth 11 and the 
neutral 12 terminal pins of a thermally-sensitive control unit 
of a hot Water jug 13. The general construction of such 
control units is Well knoWn in the art, being shoWn for 
example in UK Patent GB 2181598. The terminal pins, 
project horiZontally rearWardly from the loWer portion of the 
jug, and are concealed inside a shroud 14 Which engages 
over the socket connector 1 When the jug is positioned on the 
base 4. The pins are stamped from copper and have a thin 
plating of silver to a thickness of betWeen 3 and 5 microns. 

Within the socket connector are arranged spring contacts 
15, 16, 17 for engagement respectively With the line, earth 
and neutral terminal pins of the thermally-sensitive control. 
The contacts are housed Within individual lateral compart 
ments 18, 19, 20 Which are separated by vertically extending 
Walls 21, 22 provided in an inner socket member 23 
mounted Within housing 2. The line contact 15 (FIG. 3) 
comprises a beryllium copper leaf spring 24 Which is 
mounted on the inner socket member 23 at its loWer end 
Where it is connected to a spade connector 25 Which may be 
coupled to an external poWer supply lead (not shoWn). The 
spring 24 is provided at its upper end With a composite 
contact 26 having a silver surface and copper backing. 
Typically the contact is 3 mm diameter, With a silver 
thickness of 0.1 to 0.3 mm and a copper backing of 0.7 mm 
thickness. Conveniently the contact may be in the form of a 
stud Which is riveted on to the leaf spring 24. The contact is 
movable from a position (shoWn dotted in FIG. 3) When the 
jug is disengaged from the base to a position (in solid lines) 
When the jug is engaged With the base. 

The earth contact 16 (FIG. 4) also comprises a leaf spring 
27 of beryllium copper Which is mounted on inner member 
23 Within the socket housing 2 at its loWer end Where it is 
connected to a spade connector 28. At its upper end, 
hoWever, instead of being provided With a separate com 
posite contact, as in the line contact, the leaf spring 27 is 
merely rolled over to form a contact face 28a. 

The neutral contact 17 has a similar construction to the 
line contact 15 except that instead of being provided With a 
separate composite contact, the spring is merely turned over 
at its end, in a manner similar to the earth contact 16, to form 
the contact face. 
A shutter member 29 is arranged Within the socket 

connector 2 and mounted on the inner member 23 for pivotal 
movement about an axis 30, betWeen a ?rst position in 
Which it covers the openings 7, 8, 9 and a second position 
(shoWn in FIG. 3) in Which it exposes the contacts 15, 16, 
17. The shutter member 29 is biased toWards the ?rst 
position by spring means (not shoWn), and is moved toWards 
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the second position by the earth terminal pin 11 as it enters 
the slot 8. To this end the shutter 29 is provided With an open 
slot 31 in its mid upper region, Which is bounded at its loWer 
end by a bulbous Wall portion 32 Which, as shoWn in FIG. 
4, engages With the earth terminal pin 11 as the latter enters 
slot 8. 

Catch means are provided to prevent opening of the 
shutter member 29 merely by pushing doWn on the portion 
32, When the jug is not on the base. The catch means 
comprises a pair of symmetrically arranged lugs 34 mounted 
on arms 35 extending through tWo parallel openings (not 
shoWn) in the back surface of the socket connector housing 
1a. The lugs 34 are biased toWard each other by the arms to 
engage on either side of the section of the socket housing 
Wall 39 betWeen the parallel openings. In order to release the 
catch, the shroud 14 of the jug is formed With a vertically 
extending rib 36 having a smoothly tapering loWer section 
Which as the jug is placed on the base 4 forces the lugs apart 
to align them With the openings in the rear Wall, so that they 
may pass through the openings When the shutter 29 is 
pivoted around its axis 30 by the earth terminal pin 11. The 
rib 36 of the shroud is received in a complementary recess 
37 formed in the rear of the socket housing 2. 

As can be seen from FIG. 2, the contacts 15, 16, 17 are 
arranged at different relative vertical positions. The neutral 
contact 17 is uppermost, the earth contact 16 loWermost With 
the line contact 15 positioned betWeen the tWo. In the jug, 
the neutral and line terminal pins 10, 12 are at the same 
vertical position but are positioned above the earth pin 11. 
The relative vertical positions of the pins, the contacts and 
the rib 36 of the jug shroud 14 are such that as the jug is 
engaged With the base, the folloWing events occur in 
sequence: the rib 36 releases the shutter catch 33; the earth 
pin 11 engages With and opens the shutter 29; the earth pin 
11 engages With earth contact 16; the neutral pin 12 engages 
With neutral contact 17; and ?nally line pin 10 engages With 
line contact 15. Upon removal of the jug from the base the 
sequence is reversed so that the electrical supply to the jug 
is alWays made and broken at the line contacts and arcing is 
con?ned to those contacts. It is for this reason that the 
separate contact member 20 is provided on the line side leaf 
spring 16, While no contacts are provided on the other leaf 
springs. 

It Will be seen from FIG. 3 that as a consequence of 
contact 26 being mounted on a leaf spring as the line contact 
26 engages With the terminal pin 10 it is displaced not only 
doWnWardly, but also along the pin. This ‘Wiping’ engage 
ment acts to encourage the transfer of silver from the contact 
on to the copper pin. 

It Will be appreciated that the above description is merely 
for the purposes of illustration and is not limiting on the 
scope of the invention. Many possible modi?cations Will be 
apparent to the person skilled in the art. For example 
separate contacts could be mounted on each of the leaf 
spring contacts, and the relative positions of the contacts and 
pin could be varied so that the electrical supply to the jug is 
alWays made and broken at the neutral contacts. Again 
Whilst the preferred embodiment has been described With 
reference to a jug it could be equally applicable to a kettle. 

Furthermore, not all of the pins need be made of 
copper—only that pin Which contacts With the copper 
backed silver contact in one base need be so constructed, and 
the other pins may, for reasons of cost be made of brass, as 
is traditional. Thus in the illustrated embodiment only the 
line terminal pin 9 need be of copper, preferably With a thin 
silver plating. 

Also, it is quite possible to dispense With the safety catch 
arrangement if this is found to be unnecessary. 
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6 
I claim: 
1. An electrical appliance and base comprising: 
an electrical appliance including a male pin connector; 
a base for the appliance, the base including a female 

socket connector Which is arranged to be engaged by 
the male pin connector When the appliance is placed on 
the base; and 

at least one electrical connection betWeen the male pin 
and female socket connectors being formed by a leaf 
spring mounted silver faced contact With a correspond 
ing male pin, the male pin being made, at least in 
contact forming region thereof, of copper, the male pin 
Wiping against the silver faced contact during engage 
ment and disengagement of the female socket connec 
tor and the male pin connector so that silver from the 
silver faced contact is transferred to the pin. 

2. An appliance and base as claimed in claim 1 Wherein 
the copper is industrially pure copper. 

3. An appliance and base as claimed in claim 1 Wherein 
the copper has a hardness of from 70 to 95 HV. 

4. An appliance and base as claimed in claim 1 Wherein 
the male pin is punched out of copper. 

5. A appliance and base as claimed in claim 1 having line 
and neutral connections, Wherein both the line and neutral 
connections are formed by leaf spring mounted silver faced 
contacts, and corresponding male pins, the male pins being 
made, at least in contact forming regions thereof, of copper. 

6. An appliance and base as claimed in claim 1 or 5 having 
line and neutral connections betWeen male pin and female 
socket connectors Wherein the line and neutral connections 
are offset in a direction of engagement and disengagement 
for sequential making and breaking of the line and neutral 
connections, and at least a connection last to make and ?rst 
to break includes a silver faced contact mounted on a leaf 
spring, an associated male pin being made, at least in a 
contact making region thereof, of copper. 

7. An appliance and base as claimed in claim 1 Wherein 
the male pin is provided With a thin coating of silver 
extending over at least the contact forming region thereof. 

8. An appliance and base as claimed in claim 7 Wherein 
the thickness of the coating is from about 3 to about 5 
microns. 

9. An appliance and base as claimed in claim 1 Wherein 
the appliance further includes a thermally-sensitive control 
unit having terminal pins extending, during normal use, 
horiZontally from a loWer rear part of the appliance. 

10. An appliance and base as claimed in claim 9 Wherein 
the female socket connector includes slots in an upper and 
forWardly facing surface thereof Whereby the horiZontally 
extending pins of the control unit are receivable vertically 
for engagement With spring contacts of the female socket 
connector. 

11. An electrical connector comprising a male pin con 
nector and a female socket connector, the socket connector 
including at least one spring mounted, silver faced contact, 
and the male pin connector including a corresponding ter 
minal pin Which is formed of copper at least in a region 
thereof adjacent a point of engagement in use With the socket 
connector contact, the male pin Wiping against the socket 
connector contact during engagement and disengagement of 
the female socket connector and the male pin connector so 
that the silver from the socket connector contact is trans 
ferred to the pin. 

12. A portable electrical Water heating appliance and base 
comprising: 

a Water heating appliance including a thermally sensitive 
control unit having terminal pins; and 
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a base for receiving the appliance, the base including a 
female socket connector for receiving the terminal pins, 

Wherein at least one of the terminal pins is formed, in at 
least a contact forming region thereof, of industrially 
pure copper, the contact forming region further having 
a thin silver coating, the female socket connector 
having a spring mounted silver faced contact for 
engagement With the contact forming region of the 
terminal pin, the terminal pin Wiping against the silver 
contact during engagement and disengagement of the 
female socket connector and the terminal pin so that 
silver from the contact is transferred to the terminal pin. 

13. An appliance and base as claimed in claim 12 Wherein, 
in use, the terminal pins extend horiZontally at a loWer rear 
part of the appliance, and the socket connector is con?gured 
to receive the pins vertically. 

14. An appliance and base as claimed in claim 12 or 13 
Wherein the coating is betWeen about 3 and 5 microns in 
thickness. 

15. A connector as claimed in claim 11 Wherein the 
terminal pin has a thin coating of silver over a contact 
forming region thereof. 

16. A connector as claimed in claim 15 Wherein the 
coating is betWeen about 3 and 5 microns in thickness. 

17. An electrical appliance and base comprising: 
an appliance including a thermally sensitive control unit 

including terminal pins; 
a base for receiving the appliance, the base including a 

female socket connector for receiving the terminal pins 
so that line and neutral connections are made thereWith, 

Wherein an arrangement of the pins and base contacts 
arranged Within the base is offset in a direction of 
engagement and disengagement such that engagement 
of the respective pins With the respective base contacts 
is staggered, a connection making last and breaking 
?rst being made betWeen a thinly silver coated copper 
terminal pin and a leaf spring mounted silver faced 
contact, the terminal pin Wiping against the silver 
contact during engagement and disengagement of the 
female socket connector and the terminal pin so that 
silver from the contact is transferred to the terminal pin. 

18. An electrical appliance and base comprising: 
an electrical appliance including a male pin connector; 
a base for the appliance, the base including a female 

socket connector Which is arranged to be engaged by 
the male pin connector When the appliance is placed on 
the base; and 

at least one electrical connection betWeen the male pin 
and female socket connectors being formed by a leaf 
spring mounted copper backed silver contact With a 
corresponding male pin, the male pin being made, at 
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8 
least in a contact forming region thereof, of copper, the 
male pin Wiping against the silver contact during 
engagement and disengagement of the female socket 
connector and the male pin connector so that silver 
from the contact is transferred to the pin. 

19. An electrical appliance including a housing having a 
male pin connector and also including a base having a 
female socket connector which is arranged to be engaged by 
said male pin connector when the appliance housing is 
vertically inserted downwardly on the base, the male pin 
connector comprising line, neutral and earth pins extending 
generally horizontally at the lower rear part of the appliance 
housing, and the female socket connector including female 
contacts comprising a plurality of leaf springs, each extend 
ing upwardly through the female socket connector and 
having an upwardly facing contact surface provided on its 
upper end for engagement with a corresponding male pin, 
and vertically ojfset from one another for sequential engage 
ment and disengagement with the male pins. 

20. An electrical appliance housing an base as claimed in 
claim 19 wherein the female contact which is last to engage 
with a male pin is ?rst to disengage with said male pin and 
comprises a spring mounted member 

21. An electrical appliance housing and base as claimed 
in claim 20 wherein the female contact which is last to 
engage with a male pin is ?rst to disengage with said male 
pin and comprises a contact member mounted on a leaf 
spring, and further comprising another female contact 
including a leaf spring without a contact member mounted 
thereon. 

22. An electrical appliance housing and base as claimed 
in claim 19, 20 or 21 wherein the male pin connector part 
of the connection last to make and ?rst to break comprises 
a silver coated pin. 

23. An electrical appliance housing and base as claimed 
in claim 19 further comprising a male earth pin which 
engages with an earth contact in the female socket connec 
tor prior to engagement by the male line pin and the male 
neutral pin with the corresponding line or neutral contacts 
in the female socket connector when the appliance housing 
is placed on the base. 

24. An electrical appliance housing and base of claim 19 
further comprising a centering recess and centering ridge on 
respective appliance housing and base to align the pins and 
springs. 

25. An electrical appliance housing and base of claim 19 
further comprising walls separating the female contacts. 

26. An electrical appliance housing and base of claim 19 
further comprising separate compartments for the female 
contacts. 


